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The Organisation for Economic Co-operation and
Development (OECD) was set up under a Convention
signed in Paris on 14th December, 1960, which provides
that the OECD shdll promote policies designed:

- to achieve the highest sustainable economic growth
and employment and a rising standard of living in
Member ouniries, while maintaining financial sta-
bility, wud thus to contribute to the developinent of
the werld economy;

— to contribute to sound economic expansion in
Member as well as non-member countries in the
process of economic development;

— ;0 contribute 1o the expansion of world trade on a
multilateral, non-discriminatory basis in accordance
with international obligations,

The Members of OECD are Australia, Austria, Bel-
gium, Canada. Denmurk, Finland, France, the Federal
Republic of Germany, Greece, Iceland, Ireland, laly,
Japun, Luxembourg, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey, the United Kingdom
and the United States.

@ Organisation for Economic Co-operation and Develop-
ment, 1972,

Queries concerning permissions or translation rights should
be addressed to:

Director of Information, O.E.C.D,

2, rue André-Pascal, 75775 PARIS CEDEX 16, France.
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INTRODUCTION

The growing competition between higher education, other levels
of education and other sectors of the economy for limited government
funds has made the need for more systematic methods of planning and
management of higher education systems and institutions of utmost
importance. This need is further underlined by the rapidly growing
number of students in higher education and the current crisis which
higher education has been undergoing in most Member countries.

Receiitly, techniques of systems analysis have been successfully
applied to some of the problems of resource allocation in higher
education institutions. However, the extent of the role which can
be played by the systems approach to educational plahning is still
in the stage of exploration and much significant expecimentation in
this field has not yet been fully evaluated and disseminated.

To this end, the Directorate for Scientific Aifairs of the OECD
organised a Conference on University Planning and Management Tech-
niques as part of the programme of the Committee for Scientific and
Technical Persounel., The Conference, which took place in Paris on

. -21st=24th April 1969, brought together experts and representatives o

from Member countries to discuss common areas of interest and to
_assess the state-nf-the-art concerning quantitative planning and
‘management techniques in institutions of higher education.

The central purpbse of the Conference was to explore the actual
experiences of various university groups in the development and
testing of university management techniques. The emphasis of the
Conference was on the problems of application of management teche
niques to actual situations in the universities. The participants
were asked to address themselves to the following issues:

a) Are the techniques really implemented successfully as an
administrative policy-making tool, or do they appear




successtul only because of excellent marketing of the idea?
Since these quantitative technigues are meant to aid unie-
vorsity administrators in the making of policy, successful
implementation should be given priority.

b) Are there political problems facing quantitative planners,
university administratorg and academic staff? How can
thesie be overcome?

¢) Should the theoretical techniques or the hecessary accom=
panying data sys .ems be developed first?

The introductory session focussed on a general discussion of
these issues, which were based upon the following papers:

"Rationality under Stress in Higher Education" by Charles

J. Hitch, President, University of California; "The Concept of
a University; An Idealised System Versus Social Reality" by
Abdul G. Khan, OECD Secretariat.

This was followed by six presentations of university experiences
in the application of management techniques, three from North America
eand the other three reflecting European work:

- "Planning and Analysis in the University of California" by
F.E. Balderston, Vice-President, Flanning and Analysis in the
Office of the President, University of California.

- "Systems Analysis for Efficient Resource Allocation in Higher
Education. A Report on the Development and Implementation of

~ CAMPUS Techniques" by Richard W. Judy, Jack B. Levine, Richard
Wilson and Steven 1. Centner, University of Toronto. 5

- "University Information System (UIS) for the Federal Republic

wagenwerk,

= "University Administrative Data Systems"™ by Carl Roessler,
Yale University.

- "Institutional Management and Planning Techniques at the Uni-
versity of Sussex" by Geoffrey Lockwood, Flanning Office, Uni-
versity of Sussex.

of Germany and West Berlin®" by Waldemar Krénig, Stiftung Volks-



- "University Planning: A Simulation Approach® by Nicholas
O.A. Bullock, Peter G. Dickens, Philip Steadman and J.C. Gray,
University of Cambridge,

Each presentation was discussed by a selected expert aad fol-
lowed by a discussion from the floor.

In addition, three working groups were organised. One group
discussed optimisation models for university planning, another group
discussed costs and efficiency in university planning and the third
group, aspects of university governance.

- The present report, prepared by Geoffrey Lockwood of the Uni=
versity of Sussex, is an attempt to make available to a wider au-
dience the substance of the experiences and issues taken up at the
Conference., It is based essentially on the Conference papers listed
above, and the Secretariat wishes to acknowledge its debt to the
various authors who contributed these papers.



CHAPTER 1

FROBLEMS AND OPPORTUNITIES

The problems, challenges and opportunities now being thrust
upon universities in all countries of the world are the essential
background to any discussion of institutional planning and manage-
ment techniques. Many books have already been devoted to these prob-
lems and the majority of those who read this report are likely to be
aware of most of the issues. Nevertheless, it is necessary to sum=-
marise these issues before proceeding to discuss the management of
universities. '

The problems and issues are interrelated and their interaction
adds to the complexity of the situation facing universities. How=
ever, separate types of problems can be delineated for descriptive
purposes. '

The first is the basic problem concerning the role of the uni-
versity. The roles of most universities have gradually been trans-

-~ formed over the past fifteen years, mainly through external stimuli

and normally by piecemeal change with little seriouvs discussion of
the reasons and alternatives. The scope of that transformation is,
itself, now leading members of universities to reflect more system-
atically and urgently upon the question of role. Three extreme
views will serve to illustrate the issue. One view is that the role
of the university is to provide a static island of learning in a
troubled world; many members of faculty who would not regard them-
selves as subscribing to that view nevertheless exhibit attitudes
and opinions which spring from it. A second view is that the role
¢f the university is to change society, to create a new society and
not to cerve existing society; this is the view most frequently
ascribed to students. A third view is that the role of the university
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is to serve society according to the needs of society as expressed
by its current representatives. Most members probably hold less
extreme views which see the university as an organisation which has
to provide the goods and skills required by existing society whilst
remaining sufficiently detached and critical to be a key force for
social change. The fact that the majority do not hold extreme views
does not ease the situation greatly since the problem is one of re-
s0lving the balance of emphasis between roles rather than of agree=-
ingz upon a single role. This discussion illustrates the basic probe
lem of institutional planning and management, since neither planning
nor management can be fully effective in an institution which is
divided as to its purpase. The group at the Conference which dis-
cussed aspects of the government of universities, and which was led
by Professor G. Michaud of the University of Nanterre, concentrated
on an analysis of the roles and natures of universities. The group
realised that it was not possible in the time available to reach a
consensus on such issues, but from the discussion of those issues
the group posed questions about techniques and models of management.
The group's questions centred on one theme: given the increasing
rate of change towards democrasisation, inter-disciplinary studies,
continuing education, internal flex. -.lity, etc.,in universities,
will the models now being developed facilitate adaptation to the
‘whole range of those social, educational, cultural and economic
changes, or will they inhibit changes other than those brought about
by economic forces. It is hoped that this report will help others
to formulate their answers to such questions. : ‘

_ The. second issue facing universities is the explosion in the -
" numbers of students in higher education. This issue requires little
illustration: the averasre growth rate of university enrolments in

- twenty OECD Member countries was 8.3 per cent per annum over the ten-
year period 1955-56 to 1965=66, and in most countries the projections
of the growth in enrolments in the next ten vears are equally high.
Crowth has occurred wainly through the expansion of existing institu-
tions and thus the rate of growth has, directly and indirectly, pre-
sented problems of new dimensions in planning and management to those
institutions. If the question of role is the basic one facing uni-
versities, growth in size is the issue which has forced that question
to the forefront and which has re-orientated the internal and ex-
ternal relationships of universities,

10
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“Another problom is the ever present one of finance. Growth in
. 8lee, which in many cases has been allied with rises in student unit
costs and almost everywhere been added to by increases in research

costs, nas led to a vast expansion in public expenditure on universi- |

ties. The consunption by the universities of an increasing percent-
age of nationual income has had many effects which have presented
planning and management problems to iandividual universities. One
set of problems relates to cost efficiency and the need to demon~
strate that efficiency to the public and its representatives; space
utilisation, instructional costs, student attrition and achievement,
bullding costs, and many other aspects of university finance have
all besun to be analvsed much more clesely, partly because of ex=-
ternal pressures. Another set of effects concerne the accountability
of universities to public authorities. The increase in public ex-
penditure has led to a re-definition of the concept of public ac~
countability in most countries; the opening of the accounts of
3ritish universities to scrutiny by the Comptroller and Auditor~
General of rarliament provides an example. In essence, in providing
i.creased incowme for the universities society is rightly asking for
increased productioa from the universities and for more information
on the workings of the universities. Another consequence of these
developments is that within a university each set of members asks
more ol the other members; facultv asks more of students, adminis-
trators ask more of faculty, students and faculty ask more of admi-
nistrators. Thus external stress is translated into internal stress
wnxch further complicates management and plann;ng.

A fourth issue concerns the place of the universities in the
overall svstem of higher education. JTn some countries, higher educa-
“tion has always been planned as a system; but in many countries it
18 only in the past few years that the concept of a planned system
of hirher education has besun to affect the development of the sepa=-
rate aspects of hirher education. The fact that the managers of a
university must increasingly see the university not as an isolated
entity but as oart of a co-ordinated university system, which is it-
self part of a planned higher education system, has important con-
sequences for the internal planning and management of the university.
To rwive a few examples, it means that the university must seek in-
formation on the aims of, and the trends in, the national system and

11
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musy use thig information systematically in its own decisionemaking..
It also means that the universitv must continuously check its own
performanice against the national plan and the performance oi other
pvartgs of the systom, The concept of a planned system also implies
that the parameters for individual institutions will be narrower;

the managers ot a university will have to take into account the pres-
sures for rationalisation, specialisation, economies of scale, ree-
#ional co=operation, etc,, which occur within a system.

A rifth area of debate concerns the teaching and curriculum of
a university. Four factors can be m¢ tioned to illustrate that cur-
riculum design and develovment is a problem which now concerns the
ingtitutional manager as much as it does the academic faculty. First,
the continuing oxvlosion of knowledge combined with a fixed length
of degree course (and, in some countries, a pressure to reduce the
lengzth of these courses) means that the problems have increasingly
to be faced through a svstematic instit.tion-wide re-evaluation of
curricula. Secondly, the extension of knowledre is lessenine the
rigiditv of the boundaries between specialisms and subjects; most
of the more interesting and relevant developments are occurring at
the old borderlines., These developments need to be reflected in the
teaching curriculum, and their inter-disciplinary nature requires an
institutional approach to the problem., Thirdlv, the authoritarian
method of teachins; is being questioned by an avproach which views
the process as one of learning rather than teaching. Similarly, the
development of a technology of education opens up new concepts and
technigues of teaching, learning and course design. Fourthly, the

 discussion.on the role of a university is reflected in the -concern

over curricula; increasingly the call is for curriculum to be more
"relevant", Curriculum has always been a battleground of faculty

'~conf11ct; as President Hitch of the Uiniversity of California has

remarked, "more than one univers'ty curriculum looks more like a
truce document than a programme for the salvation of man"(1). Now
the conflict has widened, The fact that the call from industrialists
and professional societies equates relevance with the needs of em-
ployment, that the plea from student groups is for curricula more

1) "Rationality under Stress in Hirher Education", the paper pre-
pared for the Conference bv President Charles .J, Hitch,
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relevant to coltemporary social problems, and that ether critics
interovret "relevance® in diftereont ways only serves to make the probe
lems more complex without distracting from the validity of each view-
point.

Tssues concerning the internal government of a university pre-
sent another range ol problems, The problems are common to most
large organisations in modern society and will be familiar i) most
readers, The following draws attention to some of the changes and
trends which exercise the minds of all types of members of universi-
ties, Individual members feel unable to participate in effective
dgecision-makine and they strive to find ways in which the faceless
orrsanication can be made to sorve them insiead of their serving it.
Over-elaborate constitutional machinerv gets by=-passed in order that
decisions can be made quickly., Thus informal decision-making struce
tures are created in parallel with the formal structures, The cone
cept u{ the universitv as a self-governing community of scholars is
ne longer appropriate: students are increasingly being given a role
in the internal government of the universities; administrators have
ol necessity to plav a more important and positive role; external
arencies and members have considerable effects, either directly or
indirectlv, on internal government, Thus; the balance of power is
shifting and becomine less easy to identifv. TInternal groups press
for all xinds of rovernments varving from worker-control and direct
democracy throurh reoresentative systems to oligarchy and dictatore
shipe. The diflicultv of balancinz faculty, student, administrative
any lev'partxcipation and influence is complicated by the need to
~valance the forccs. of centralisation and de~centralisation, DMNany of . -
the issues commenteu on above tend towards the concentration of con-
trol anu initiative at the centre (e.z. the need to improve institu-
“tional plannin. to re=design curriculum across traditional boundaries),
wheread the need of individuals to participate, and the answer to
overlonded ecision-making structures increasingly point towards
tile tevolution of action and incentives as universities grow larger.
The rrobléems ol ilternal government refluct "the deep uncertainty
azuutl two funiamintal elements in the structure of the university -
its economics and its opolitics. We reallv do not know ,just how the
mo er'n universitv should be paid for, and we are .just beginning to
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learn how and by whom its powers should be held and exerclised®(1).
Simplistic attitudes towards faculty and student rights, the role of
administrations, and reswonsibilities of external agencies do not
nelp in the search for new, and necescarily complex, solutions to
these problens.

A sixth range of issues concerns the increasings size and costs
of reasearch activities in universities. Three issues will serve ¢o
illustrate., First, in termse of men and money it competes with teach=
ing and there ls thus a problem of balancing teaching and research
within a universitv, Secondly, the need to gather research workeru
into ever larger inter-disciplinary teams supported by special ser-
vices and equipment is no longer restricted to a few areas of science,
and an individual university cannot hope to indulge in such research
in all of the subjects it teaches. The university is thus faced
with decisions as to the areas on which it should concentrate its
research activity and the centres of excellence which it can create
either on its own or in collaboration with other institutions.
Thirdly, in o.der to conduct .such research a university increasingly
has to seek financial support from non-public sources and this
creates another dilemma in that the internal balance of a university
may be determined more by the relative availability of external
funds than by internal priorities.

Many other problems could be mentioned. Universities now have

- to face the normal problems of large employers: the unionisation of
labour forces, collective bargaining, labour utilisation and produc-
tivity. Univers.ties now have to contend with public relations probe
lems of dimensions which were unforeseeable even a few vears ago,
particularlv since the public has gained more direct experience of
universities and the news media have become more aware of their
relevance and importance. The list of problems and. challenges is
almost endless.

However, one ma.jor factor needs to be emphasized. The above
issues and changes would face university managers with considerable
problems even if they were once-and=for-all changes; the fact that
they are not is in itself critical. Universities exist in an

1) George licBundy, Faculty Power, Atlantic, September 1668,
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increasingly dynamic environment; the indications are that the rate
of change will increase rather than decrease. Universities therefore
need to devise management and planning structures which will encoursge
continuous internal adaptation to external change. The pr..lem is
even greater because universiily structures have previously been

geared not to change but to the protection of the rights of individual
members. The Y“ivory tower" concept is derided by most members of
universities but the attitudes implicit in it persist strongly and
widely; many tfaculties act daily on the assumption that a university
is not a dynamic institution and that its members should not be sub-
Ject to occupational and institutional stress.

In summary, the expansion in size, the rises in costs, the need
to clarif{y roles and the increasing rate of change in the factors
affecting a university have highlighted some of the mecst critical
problems of management and planning. These problems provide chal-
lenges and opportunities which should be faced with vigour and imagi-
nation., It is conceivable that the Golden Age for some categories
of members of universities lies in the pasi, but the Golden Age of
universities as institutionus of importance and relevance to all
peoples surely lies in the future. |

The typical reaction of a university has been first to regard
these problems as uniaue, and secondly either to debate the problems
or to ignore them. The belief that universities are unique, that
thev cannot share problems with other kinds of institutions and that
thev cannot learn from the solutions devised by other institutions .
is a deeply rooted one. The facts are that the universities are
facing real problems, that a university has elements which differen-
tiate it from other kinds of organisations but that the problems of
universities are no greater and not of a different order from those
faced by many other institutions, and that universities can learn -
from those institutions. The greatest obstacle to change in most
existing universities is the belief of most of their members that
the institution can change only at the margin. This is not neces-
sarily the case. The secona step in the reaction of a typical uni-
versity represents a failure to understand or to recognise the role
of management,

Manazement should be a process ‘through which change is con-
sidered and implemented. Yet the verv word "management” is still
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shunfied in most universities, partly vecause it seems to be equated
with bureaucracy or autocracy and partly because of a belief that
mana:cement has to be colely concerned with the profit motive. How=-
ever, manasement 1s the veople and structures involved in the
deglsion-making process; its nature can be autocratic, oligarchic

or democratic; anu the assumption made by the author is that univere
Si1ty manarement musSt be a democratic process. Cost/benefit factors
or the concent of value for money can provide a basis for management
L Lhe avsence ol & profit motive, Universities produce outputs if
0L proflits, and many manasement techniques can rely on input/output
rativs rather than on .rofits (e.g. management. by objectives).

In auuxtzon. the main aim of most management technicues is to

mare declsion-maers avware of the alternatives open to them and the
taplicatioas o!f thouse alternatives., The undoubted fact that fewer
implications can ve auantified in an educational institution than in
most wther forms of orranisation detracts from the theoretical rigour
with which certaein technicues can be used, but it does not detract
from the practical utilitv of those techniaues when used by peovle

who understand the nature of a university. It cannot be over-stressed
thet it is the svstematic avoroach which brinss the main bvenefit and
which is oven to all institutions. There are no vackasres of easilv
transferable techn;cueu, each institution can learn from the éxpe—
rience .of-others. but-the narticular technicues need verv careful
study before bein: adanted bv an institution. Such techniques and
—vuJ-avstems need to form part of the 1nstitution' overall'approach
to manarvement, o | |

!

, The rseneral aooroach to vlanning and manavement within the uni-
versitv can be summarised under five headinrs., First, it should be
mana.ement of, and planning for, change; there is no alternative
ather than chance, but this simple fact is not always reflected in
the attitu:es o university members. Historicallv, chanve within
universities has resulted mainlv from external stimuli, and chances
in the external environi nt, whether thev be in the realm of poli-
tical volicies or in the distribution of pupils' choices amongst sub-
Ject nreferences, are difficult to nredict accurately. Plannins
within a universitv should therefore be a continuous process and not
th-: ricivc implementation of fixed plans. There is a difference be-
tween tlanning and plans and the former does not necessarilv have to
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result in the latter. Given that planning is a continuous process,
the manarement system of a university needs to create devices fou
monditoring internal and external change; both in the external en-
vironment and in the internal performance of the institution there
are critical indicators which register the need for change, and man=-
agement should watch and use those indicators.

Secondly, manazement and planning should not be regarded as ac-
tivities whicn can be separated from the other activities of the
university (e.g. teaching, research). The university needs to be
seen as an entity, its structures and processes designed with all
its activities in mind; and, given that change is continuous, - those
structures and processes should be flexible. Planning is pointless
if the university does not have the ability to change and is not
presented with the opportunity to change. It is the task of manage-
ment to maximise those two prerequisites for planning, If the uni=-
versity is to have the ability to change = and in time for the change
to be effective - it has to keep its internal structures flexible;
organisational boundaries, budgetary procedures, teaching methods,
admissions and assessment practices, research programmes and ail
other ranges ¢f activity need to be capable of at least marginal
alteratior or realienment at relatively short notice. Equally, the
ability to change is not meaningfu’ unless the institution has the
—opportunity to change. It is les: .asy to generalise about the op=-

 portunitv to change since much depends upon the nature of the parti=- -

cular environment,‘but in most caces that opportunity arises from a
low ratio of costs to benefits and from an accurate aligmment of uni-
versity activities to national needs. Most universities are heavily
dependent upon public funds and it is these factors which should con-
tinue to attract tnese funds.

Thirdlv, manargement and planning should not themselves be seen
as separable activities, Efficient management requires perspective;
dailv decisions need to be taken in the knowledge of the direction
and rate of change, and those dailv decisions mav then affect that
direction and rate. Planning is part of management and it cannot be
efficientlv undertaken bv staff who do not have knowledge and expe-
rience of the current workings of the institution. There should be
no technical mvsticue surrounding planning. The fact that planning
uses advanced techniaues sometimes leads institutions to appoint
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technical specialists as planners, sited in offices separate from
those concerned with routine management. To do this is to misunder-
stand the nature of planning; planning is largely concerned with
problems of human relations, and planners must, above all, enjoy the
recpect and confidence of the members of the institution. A planner
should be a generalist with experience of management; his specialis¥t
background could be in economics, sociology, operational research,
mathematics, accountancy or any other discipline., Equally, managers
cannot regard planning as something that is done elsewhere in the
institution by people different in kind from themselves. Managers
and planners should be interchangeable over time though their spe-
cialist technical assistance may not be so.

Fourthly, management and planning'in a university should be
participative. A few years ago such a statement would have marked
a difference between universities and other types of organisations
and services. The statement would have been made on the grounds
that universities were self-governing communities of equal 8cholars,
in contrast to the authoritarian structures of industry and govern=-
ment. However, the difference is now less marked. The need for
participation does not spring from the outmoded concepts which sur-
round faculty self-government. The need exists because planning and
‘management cannot be efficient or effective unless all parts of the
‘"institution, and representatives of all classes of members of the
- .institution, are involved in the “concerted exercise of foresight". _:
~ Not to encourage full participation, including that of students, is
to limit the range of experience and knowledge which can be brought
to bear on the problems and also to risk the goodwill and understand=-
ing of members which are necessary if they are to accept change.
Participation should not be limited - as it so often is = to involve-
ment in discussion., Provided that a framework is established for
the interrelated functioning of the corporate institution, it is
possible and desirable to delegate or devolve a large proportiv.: of
management and planning initiatives, decisions and authority, to sec-
tions and units within the university.

Finally, planning and management in a university should not be
dominated bv loizistics, resource allocation and other gquantitative
factors. Most current planning in universities is concerned with
topics such as unit costs, space utilisation, and faculty/student

18
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ratios. This tyve ol fiscal or logistic planning stemmed from public
concern over the increasing costs of higher education; it is means~
orier. od and its design and functioning are largely in the hands of
accou  1t3, Yet it is a subsidiary form of planning. The major

and funuamental task of planning is the definition of institutional
mission and objectives; the second task is the setting of priorities
amongst the multiple ends of a university. Only then do the means
enter the process, and the means include such topics as teaching
methods, faculty recruitment, admissions criteria, etc., as well as
the logistic ones referred to above. There are signs that universi-
ties are now moving towards tackling these basic prcblems of planning.
The fact that the external community and the students have begun to
question institutional mission as well as institutional costs has
helped motivate universities in that direction.

This book makes one basic assumption about the nature of uni-

versities: that a university is a democratic corporate entity pbs-
~ sessing a collective identity and powers which integrate the activi-

ties of its parts, A contrary assumption that a university is solely
the legal shield, an economic framework and a social community within
which individuals and groups can exercise their academic rights or
entrepreneurial freedom is the traditionally held assumption by many .
groups in universities.. o

"'The purpose of the book is to indicate the potential of manage-
- _ment - in the widest sense of that term - by reporting on a number
~ of case histories of universities. The opportunities and problems
whicn face universities necsssitate, and will lead to, more internal
management and planning; the question is whether or not it will be
better manapement and more effective planning. The choice lie.
squarely with each individual university.

We are concerned here with management and planning techniques.
It should however be emphasized that planning is a subsidiary func-
tion of management. Planning is taken to mean the organisation of
decision-makina in the future as well as the collection and analysis
of information relevant to such decisions and the eventual recording
of agreed decisions in the foirm of plans, It is not intended here
to cover all the relevant techniques. First, we are concerned with
the planning and management of individual institutions and not with
national systems; the distinction is not a desirable one but it is
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necessary for reasons of space, OSecondly, we are primarily concerned
with quantitative techniques rather than the full range of systematic
techniques of waich the former is only a section.

Finally, no attempt is made to advocate particular techniques,
With the exception of Chapters 1 and B, the book reports on expe=-
riences in the use of management techniques as expounded by parti-
cipants at the Conference. The author acted as rapporteur and no
attempt has been made to analyse in depth the experiences reported.
Any institution which wishes to gZive more detailed consideration to
the experiences and technigues covered here should carefully examine
how far the technicues have been fully integrated into the decision=
making processes of the institutions concerned, what the costs have
been and what actual benefits have resulted.
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CHAPTER 2

THE PLANNING PROCESS AT THE VNTVERSITY OF SUSSEX

Having described the problems and opportunities of institutional
management and plannins for universities, this chapter outlines the
wavs in which the University of Sussex is attempting to apply manage~
ment methods. The University of Sussex in the United Kingdom was
founded in 1961; by 1969 it had an enrolment of nearly 4,000 under=
praduate and graduate students., The following describes the salient
" features of its management and planning. It does not represent a
model, but it does provide an example of an attempt to manage change.

The key decision in regard to the management of the University
of Sussex was taken in its first year, i.e. that the organisation of
- the University should be reviewed annuallv in a structured. sequence _ .
which involved. the participation of the members of the University.
“This led to a concept of organisation in which the units, complexes
and areas were seen not to be segmented and fixed but related, and
their boundaries and the structure of their interrelationships
chanring, although patterns had to be fixed for one year at a time
for reasons of organisational efficiency. The seconuary beneficial
effects of that key decision were that the organisation of the Uni-
versity had to be clearly described and explained to all members
once a vear, and that discussion about the organisation had to be
concentrated into one sequence each year (thus saving the time and
risks involved in the consideration throughout the year of specific
proposals for change in isolated areas out of the context of the
review of the interrelated whole). The Organisation of the Univer-
sity document is the result of each year's annual review, and copies
are available to all members of the University. It consists of four
parts: the nature of the orranisation, the committee structure, the
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cofficer gtructure and tie plaaning process, The annual review also

means that by small annual adjustments it is possible to make major

changes over a period of years. Also, those annual adjustments and

the openness of the process has meant that there is probably less of
a gap at Sussex between the formal decision-haking machinery and the
real power structure.

The organisational structure of the University is summarised in
the Cnarts on Committees and Management 1963-64, 1967-68 and 1968=69
contained at the end of this chapter (Annexes A and B), It is age
sumed that readers will be aware of tho limitations of two=dimensional
tree-charts; such charts can only select the main operating relation-

~ 8hips out of the mass of cross-links and interrelationships, and they
do not signify levels of status.

The charts have been included not in order to analvse them in
depth and over time, but because they demonstrate in summary the
value of a continuous review of structures. The first fact they
illustrate is that considerable change has toxen place. From the
charts, however, it is easy to overlook the fact that a change of
line or location represents a major shift in the duties, existence
or authority of a unit, an officer, or a committee., The term orga=-
nisational structure embraces both the units of organisation and the
pattern of relationships which govern the activities of those units. .

The charts indicate that changes in both aspects have been made

- . through time. 1In regard to the units, the main academic units of T

. the University are the Schools of Studie¢s. These multi-disciplinary,
inter-disciplinary and overlapping ocuicols were an invention of the
University created to reflect the teaching end research philosophy
of the Universitv; their nature and size make them more flexible and
"open" than the normal basic academic unit (i.e. the single disci-
pline department) and allows the University to develop through cel-
lular growth. The University's ability to create new units to meet
new problems or changing circumstances has not been diminished; the
concept of the Vice=Chancellor's Office as the key co-ordinating and
initiating unit was introduced in 1968. The merging of the tradie
tional library with the units responsible for media services and
audio-visual teachins aids into one Learning Resource Complex took
place in 1969,
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in regard to the pattern of relationships, the charts illustrate
the ability to change the determinants of the boundaries. The 1963-64
pattern was based upon boundaries which are traditional in most
English universities (divisions between "academic" and "administra-
tive" duties). The basis of the boundaries can be seen to be changing
in 1967=-68 and to have changed fundamentally by 1968-~69 to an "*area!
basis within which greater devolution of work and initiative can be
fostered. Another factor is that an annual review helps to keep the
system from being overloaded. As institutions develop,their struc-
tures tend to increase in complexity. The 1963-64 charts illustrate
a clear pattern which became confused by 1967-68; in that year com=
plexity was recosnised and the 1968-69 charts illustrate that a clear
pattern on a larger scale emerged from that review, Similarly, the
charts show that between 1963 and 1967 the committee and the manage-
ment structures grew apart, and the recognition of that fact through
the annual presentation of a description led to a closer identifica-
tion of the two structures vy 1968-69, Also, a comparison of the
106R=69 charts with the descriptions of the processes which follow
demonstrates that the units and the structures used for committee,
management, planning and budretary purposes are as identical as pos-
sible. Simple and obvious as that may appear to readers, it is far
from unusual within a university that the building blocks of the
.. Rovernmental, academic and budgetary structures are each different. ..
~Finally, the charts illustrate that small marginal adjustments each
- year may result in maJjor changes over a period of years without o
major upheavals in the system., For example, if it had been suggested
in the period 1961 to 1964 that students should be members of the
major financial and planning committees it is likely that the sug-
gestion would not have been accepted, yet by 1968 students were
members of these committees because thev had proved the value of
their membership to the University by their contributions to sub-
sidiary committees on a rising scale each year,

The organisational structure of the University was supported
by a variety of procedures and processes for decision-making which
developed in the early years of the University's existence., In 1968
they were combined with the aid of McKinsey & Co. into one compre-
hensive Planning Process, partly to improve the co-ordination of
plans by comdbining academic and financial plens, social and building
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plans, etc. in each unit, and by processing the plans collectively
through the committee structure; partly to systematise the setting
of objectives by asking each School, Subject or other Unit to prepare
a plan containing its recommendations of changes and ideas for ime
provement; partly to improve the timetabling of planning and make it
continuous and partly to increase participation in planning. All
members cannot participate equally and very few can participate in
the total process, but everyone should have the opportunity to con-
tridbute to some aspect of the planning, and all aspects should be
open to comment by representatives of all sectors of the University.

The planning Process is summarised in the charts at the end of
this chapter (Annexes C, D, E). Since the process is a complex of
systems with a cyclical pattern it is extremely difficult to des~
cribe simply, btut the following are its main outlines. The five main
elements of the process are:

stratesic Plans, Strategic planning ic seen as the setting of
objectives and the selection of stratezies to meet those objectives,
“its primary focus beins long term (4=6 years) to identifvy major ise-
sues and point to major decisions which will change the fundamental
character and direction of the enterprise. In the context of the
University it involves such issues as the lones~term rate of growth,
the balance between Arts and Science, the balance between undergradu—
ate teachinh, post-praduate trazning and research.

i} Operational Plans. Operational planning is seen as the trens-
lation of agreed objectives and strateric plans into specific action
prosrammes over the short term (i.e. two-three vears). In the lini-
versity context, this involves such issues as the numbers of faculty

and students, curriculum changes, re-allocation of space, etc.

Budgets., The budget is seen as the financial/numerical expres-
sion of the overational plan for one year ahead (e.g. financial bud-
get, manpower budret). The budget at Sussex consists of a grid link-
ing spending programmes and spending units (see descriptive charts).

Control Reports. For example, the Finance Office produces con-
trol reports and statements of expenditure for the maJjor committees
at stated freauencies throughout the year, and for each unit to show
periormance against budret. Other offices produce similar reports
(e.c. Establishment Office in regard to manpower, the Admissions
Office in rerard to student numbers).
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Information Flow, It {s essential that the process is under-
stood by members of the University and thus reference works on de=-
tailed aspects of the process are being made available (e.g. a Cuide=~
book of Financial Procedures, a description of the University's
Records and Statistics Systems, etc.). In addition, university and
unit plans cannot be efficiently constructed unless information
about internal and external factors and trends is made available,
thus a network is beins created along which information can flow to
and through the Planning Officer from and to the persons concerned
with teaching. research, admissions, examinations, appointments,
health, accommodation, finance, space, educational technology, social
policy, etc. It is also partly for that reason that institutional
research is being attached to the Planning Cfficer and that the Uni-
versity's records are being computerised in order to build up an in-
tecrated Management Information System,

These are the elements of the process. The University is struce-
tured hierarchically into four main levels (see Chart of Planning
Units, Annex E):

~ 1, The 'niversity itself, represented by the Council, the
Senate, the Planning Committee and the Vice-Chancellor;

2. Areas: the University is then divided into four main planning
areas -.Arts and Social Studies, Sciences, Social, and General;

-~ -3, Units: each of the four main areas consists of units (e.g.
five of the Schools of Studies belong'to.the,Arts:qnd_qu;a;_Stuqies.  '
" area)s: Sttty SO A Y _____ m ; | o

4., Sub-units: in turn there are sub-units of the units (subjects
are sub-units cf the Schools, the Admissions Office is a sub-unit of
the Administration, etc.).

Each of these areas and units is required to produce a plan
with the assistance and guidance of people extermal to the unit,
principally the Planning Officer. The annual planning cycle (see
Chart of Annual Flow, Annex F) is the flow of the elements of the
planning process through those four main levels. In October of each
year the Vice=Chancellor's Office produces revised versions of the
elements of the planning process (strategic plans, operational plans,
budgets related to each other by various formulas), The assumptions
built into those revised versions are critical in that they provide



the {ramework within which the ensuing discussions take place. The
annual planning assumptions are then considered by the Plenning Com-
mittee and the Senate before being sent to level four (i.e. the sub=-
units) from where they proceed by timetabled discussions through
levels two and three to reach level one again by March., After the
Senate and the Council have approved them in March they then flow
back down through levels two, three and four. They flow back because
wuilt into the process - particularly the budgetary system - is the
ability of each area, unit or sub=-unit to make further adjustments

at their own initiative; indeed incentives to do this are an important
part of the overall process.

The planning process is thus a flexible mechanism which can en~
sure the collective exercise of foresieht each year. The process
fulfils certain basic functions in common each vear (e.g. the formu-
lation of the budget for the mext year) but it can also concentrate
on particular issues in particular vears (e.g. major curriculum re-
desisn in one year, research priorities in another vear). The pro-
cesses are co-ordinated by the Planning Officer in the Vice=-
Chancellor's Office, and two facts can be stated about this post.

First, the Planning Officer is alsc responsible for the staff
work relating to the organisation of the tniversity; thus the rela-
tionship between planning and institutional organisation is reflected
in the post and to some extent safeguarded by that fact. Secondly,
- there is no Planning-Office or team; the Planning Officer has to work
with and obtain support from the administrators in the field (e.g.
the Secretarv of Science) and with the administrators in specialist
branches (e.g. Data Processing Officer). 'This situation demonstrates
that efficient corporate planning is dependent upon efficient manage-
ment in all areas of the institution; a centralised planning team
cannot over time function with or make up for inefficient line man-
agement,

The total range of th2 planning process cannot be described
here in full. However, one of its basic subsidiary functions, bud=-
geting, can be outlined for illustrative purposes. In simplified
terms, prior to the introduction of the planning process, budgeting
was the responsibility of the Finance and General Purposes Committee
of the Council. It was the traditional line budgeting of public
administration accountancy, largely built up through bilateral
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discussions between the Finance Office and the individual units, and
budgetary control was highly centralised. The budgetary system which
was introduced in 1968, as part of the planning process, integrates
budgeting with forward planning and places accounta.cy in a wider
perspective. In ¢ssence, the new process allows the University to
allocate money to areas for them to meet the targets and standards
set by the plans, and then gives flexibility and incentives to areas
and units as the main approach to efficient use of the money. 1t

is an experiment in controlled devolution. The grid (Annex G)
outlines the spending activities and units of the University,

The critical part of the budgetary process is the design ot the
annual budgetary assumptions which form part of the planning assumpe-
tions. At the time of their preparation, the next year's income and
the reques*s from the units are largely known from their operational
plans; adJustments take place during the budgetary process but the
supply and demand for income is known with sufficient accuracy for
the budgetary assumptions to be a firm basis for discussion. There
are two steps in the preparation of the budgetary assumptions. The
first step is the allocation of the expected income to the spending
activities in the light of requests and all other relevant informa-
tion. The calculations are largely done in terms of ratios, with
most ratios having average cost assumptions attached to them, e.g.
the academic salaries programme allocation will be calculated from
‘a manpower budget of one faculty member per ten students. Ratios

- are used in preference to ad hoc annual decisions because they pro=-
‘vide a continuing framework of reference, allow for the projection
of existing commitments, reflect the links which exist between items
of expenditure, simplify the issues and therefore concentrate discus-
sion on matters of policy. However, it is important to realise that
ratios need to be altered from vear to vear since the activities and
the priorities thev represent change and since the resources avail-
able change. 1t is also important to appreciate that although ratios
are used in the construction of the budget and represent guidelines
on expenditure, the spending units have considerable freedom to de-
part from these guidelines so long as they are prépared to finance
additional expenditure by making off-setting savings. The second
step in the drafting of the budgetary assumptions is the dispersal

of spending activities amongst the main spending units. In many
cases a spendine progsramme belongs exclusively to one spending unit
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(eeg. health services and University Health Service) but in other
cagses the activity has to be divided amongst units (e.g. the academic
salaries budget has to be divided into Arts and Science). The atta=
ched chart (Annex G) illustrates the grid formed by the relationships
between spending units and spending activities., In most cases the
allocation of a spending programme's monies to the relevant units
will be determined by the ratios referred to above. The result is a
gingle sum for each main spending unit, but with clear indications

as to how it i3 made up. Thus, for Arts and Social Studies £x would
be provisionally allocated on the assumption of y students of z “mix",
combining £a for faculty, £b for secretarial services, £¢ for equip=
ment, £g for technical staff, £h for examinations, £1 for telephones,
£ for portering, &k for cleaning, etc.

The annual cycle of the budgetary process is then also identical
to' that of the planning process and is illustrated in an attached
chart (Annex H). The budgetary assumptions are first submitted to
the Planning Committee and the Senate for general comment. The four
main areas (Arts, Science, Social Policy and General) are then consi=
dered by the senior officers responsible for those areas, and it is
at this stage that their assumptions or comments concerning the allo=
cations to sub-units are added. For example, the basic budgetary
assumptions contain an allocation to the Science area, but before
- they are passed. to the Science sub-units (schools, subjects) it is
necessary to indicate the provisional allocation to those sub=units.

" Thus, the Chairman of Science and the Science Office analyse the

ocience funds and provisionally allocate them indicating the basis
on which they have made the allocations, The main units have consi-
derable flexibility open to them, They decide the extent to which
the various spending activities under their control are divided bet=-
ween sub-units = e.g. Science may decide to "charge-out" technicians
and electricity to schools, but Arts may decide not to do so. They
also decide the method by which particular spending activities are
allocated between sub-units, e.g. although the University allocates
technicians on the basis of 1.25 to each logistic member of faculty
in Science laboratory subjects, Science is not bound to use this
basis in allocating the resultant number of technicians between
schools., The budgetary assumptions and main unit comments are then
scrutinised and commented upon, Clearly it is open to units to
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suggest that they should be given more money than they have been
provisionally allocated; but main units are also specifically

asked to decide, on the assumption that they will eventually recelve
only the provisional sums contained in the budgetary estimates, whe=
ther they intend to alter significantly the balance of spending pro=-
grammes, It is at this stage that the units have a major opportu=
nity to exercise control over the distribution of expenditure,

At the end of the decision flow, the Planning Committee, the
Senate and the Council make the final allocations to the main units.
Those allocations are block sums and thus the main units then allo=-
cate funds to their sub=units to fulfil the agreed rance of activie
ties. In makins those allocations the main units have a further op=-
portunity to exercise initiative since, within certain restrictions,
they do not necessarily have to follow the guidelines set by the
Planning Committee.

Reference has been made above to the use of ratios in

planning and budgeting., The Chart in Annex H illustrates the
network of logistic ratios used for the Science Area. Only one of
the ratios shown on the Chart is externallv imposed (i.e. the ratio
of senior to other faculty), the remainder have been developed in-
ternal to the University. The first ratio to be established was the
one relatinz staff and student numbers in 1961, and faculty numbers
.have remained tied solely to. student numbers. since that time; year -
~ by vear other derivative ratios were added to that primary one. They
‘provide the main bases for the calculation of the planning end bud-

' getary assumptions, i.e. 8 logical and easily understatdable frame-

work within which discussion can take place. Since student numbers
are the main currency of plannins and resource allocation, the way
in which they are planned needs to be mentioned.

First, the Planninsz Committee avproves projections of student
numbers (by total, catesories, and areas) for five years ahead on a
rollins basis, as part of the nlanning process. The numbers cone
tained in the pro.jections are termed the logistic student numbers:
thev are the numbers unon which all resource allocation decisions
are based (e.~. faculty numbers, school funds, allocation of space).
They represent minimum rather than fixea targets since, within cer-
tain limitations, the Arts and Science areas can accept higher
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nunbers of students provided that extra resources are not thereby
requested from the University.

Secondly, tihe use of the projections for resource allocation
purposes varies according to the time perspective of the projections.
Projections for the full five years do not represent fixed plans,
they are reviewed each year and they are simply the best estimates
available of future lopistic numbers and their distribution. As such
they are used as the main base of the projections of resource alloca=
tion (e.g. budpets, faculty logistics, etc.) embodied in the Univer=-
sity's operational and strategic plans. However, once the annual
process of review has' been completed, in March of each year, then
elements of the projections become fixed plans until the next annual
review and other elements become alterable only at the margin,

The ouestion as to how and when the actual number of students
affects the nrojections and resource allocation needs explanation,
It has already been stated above that overshooting ratio and logistic

- student numbers by units has no effect unon the use of the vrojece

tions as the base for resource allocation. However, the under=-
achievement of losistic numbers is a different matter; it is taken
into account throush a procedure which allows marginal under=
achievement without any corrective action (two-five per cent depen=
dent upon category), which spreads any necessary alterations over a |

~period of time sufficiently long for the unit to make the necessary
-resource adjustments but which takes away resources from an area 1f
: ;it fails to meet its targets by a significant amount. T

' The University of Sussex has so far concentrated on the creation
and maintenance of an atmosphere conducive to change, on the develop-
ment of a framework within which participative discussion can take
place without stifling action, and on the intesration of specialisms
and areas into one management structure. The aim is now to build
upon those bases through the use of advanced technigues and sub-
systems; for example, programme budgeting, a management information
systemn and a computerised model of the University are all in the
early stages of development in the institution.

The aim of this chapter has not been to describe the full work-
ings of the plarning processes and management systems of the Univer=-
sity of Sussex, but to present a sufficient outline of them to indi-
cate the way in which one university is attempting to implement a
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comprehensive approach towards more systematic nlanning and manage-
ment. All that needs to be underlined is that the University of
Sussex has no research team working on the problem of management:
whatever it has done has emerged from the work and ideas of generalist
administrators being approved by faculty committees.

The fact that the University of Sussex is a new institution has
obviously helped it to develop new and flexible approaches to man-
agement. However, that fact should not mislead older institutions
into the belief that such approaches can only be implemented in a
new institution. The Ohio State University planning processes(1),
for example, are not dissimilar to those of the University of Sussex,
The former are more analytically based and differ in detail, but the
aporeach and the concerts in both universities are largely common
unes,

1) University Program Budgeting and University Management Informae
tion and Eonfroi stiem. bcoilets avaiiaoie irom the Oiiice o

Administrative Research, Ohio State University.
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CHAPTER 3

IHE THFORMATION SYSTEMS FOR _UNIVERSITIES

This chapter is concermed with management information nar:iowly
defined as the information required for decision-making purposes and
broadly defined to include integrated consultancy as well as informa-
tion standardisation for a number of universities. Wu shall illus-
trate the work carried out at Yale University in building a sophis-
ticated information system for internal management, and also describe
the German experience in setting up integrated inter-university in-
formation systems. ‘ | |

In 1963, Yale University began such a study of its reacuirements,

includins special seminars at which senior managers discussed the
matter with external computing experts. By 1964, it had decided to

establish an Administrative Data Systems department, responsible ~ = -

_'Joiutly to the Provost and the Treasurer for developing a computer=-

. based information system designed to provide information at the o
point and time of need. The following summary of the ensuing devel=
opments 1s based upon a paper written for OECD by Dr., Carl Roessler,
head of the Administration Data Svstems department. The first study
of the new department indicated that existing data systems were too
illopical and insufficiently preocise to be used as a basis for the
new system; thus the conclusion was that a new basic structure for
Yale data would have to be desirmed. Depending upon local circum=
stance, universities have tended to make a start on information syse
tems in the student record and admissions area, the accounting area,
or the space allocation and utilisation area; these bases were then
extended with the obJject of gradually covering all the data areas.
At Yale, first priority was given to the accounting system. The re=
structuring of the accounting system was to enable requests for
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informatvion on current financial matters to be answered quickly and
reliably, to provide a sound historical file for retrospective
studies and searches, and to enable Zuture projections to be made
with a full understanding of present and past data and trends. The
Key to the ree=designed accounting system is a basic numeric structure
in which each item has a fifteen-digit code composed of four elements:

1) A four-dipgit Budgetary Unit number identifies a budgetary ac-
tivity. This activity may be a building, a departuent, or a
special function, These numbers are arranged in logical group-
ings so that similar departments, such as instructional or admine

~istrative departments, are grouped withia a range of numbers.

2) A two=digit School number identifies the major organisational
components within which the Budgetarv iUinits operate,

3) A five=digit Source of Funds number identifies an individual
"pocket-book" =~ an endowment fund, a federal grant or contract,
“a buildine fund, or any other individual monies to be accounted
for separately. These individual funds may be active wi*hin

- any of the vrevicusly mentioned Budgetary Units and Schools,

4) A four-dizit Tvpe Code identifies the specific type of asset,
liability, income or expense. The first two digits of this

- number indicate a major type (for example, sqlaries) and the

e second two digzits indicate sub=type (faculty salaries or sup-_ . .. ...

| portine salaries), | | D

The larze number of combinations and permutations of these num-
bers enables a great variety of individual separations and aggregea-
tions of financial data. In addition, because each number is func-
tionally unique, the computer can attach a verbal description as an
aid in interpretins the information reported by number.

The computer used is an IBM 360 Model 40, which has a television
displav output controlled through an attached keyboard by which users
can interrorsate the computer about the 250 million characters of data
held in the system. There are twenty television terminals in dif-
ferent administration offices. Three users can cuestion the system
simultaneouslvy and the computer produces a monthly list of the of-
ficers who have used the system in that month. The list of inter=-
rosations runs into thousands each month, which is evidence of the
systaem's usefulness. No charses are yet made for usage, and the
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mest trequent users are the senior managers who assist the chief
officers of the ('niversity. The system handles the problems of ac=
cess by keepinr within the system a statement of the files which
each manager has a rigsht to scrutinise. Each manager has an identi=-
fication key which he has to nive to the system, and the computer
then checks his profile before allowing access to any data within

the svstem. Tf a manager reaquests the system to provide him with
data from a file which his profile does not cover, the system informs
him of the person from whom he needs authority before that data can
be shown to him. . | o

The new accounting system produced during 1965 fulfilled the
aimg mentioned above and also produced additional benefits. For
example, the new svstem demonstrated that a large number of account=-
ine transactions are of a secondary nature and it was possible in
the prosramminig to have the computer programmes logically produce
many of these secondary transactions. These computer=produced trans=
actions account for apuvroximately thirty per cent of the total trans-
‘action volume in the system, thus saving a preat deal of clerical
work. On comoletion of the accounting systems, the Administrative
hata Systems department began the extensions of the information sys-
tem towards budreting, admissions, student and alumni records, and
the personnel and pavroll files., At that time, in 1965, Yale could

 find no complete systems in operation elsewhere from which it could .

learn; tue institution therefore produced its own assumptions and
Tused its own staff to desisn the system and write the programmes.

" The main assumptions can be summarised under three headings, First,
the svstem should support the senior management; it should be an
esgential aia for the twenty or so senior managers who make a sub~
stantial provortion of the institution's decisions rather than being
merelv a technolo~ical replacement or support for clerical staff.
Seconaly, the system had to allow managers, who were not programmers
and who may not have detailed knowledge of the structure of the data,
to use it with a minimum of frustration. Thirdly, the technicalities
of the system should allow multi-~functions to be performed simulta-
neously (i.e. a *ime-sharing computer) and permit several interroga-
tions to take place at any one time without disrupting the large
production Jjobs; thev should also include terminals in the offices

o!f the mana:-ers and enable selected information to be nresented
auicklv ant clearlv to the manarers (e.r. televisicn displays).
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At present, the work of extending the system into the areas of
student and alumni records is continuing, and thought is now being
Zziven to the use of the information system for integrated planning
purpoges., Thus, Yale provides an example of a university which has
approached the problems of institutional planning by developing an
integrated information system before attempting to use advanced
mathematical models. This approach argues that models cannot be
efficiently designed or effectively implemented within a particular
institution unless the latter has already tackled the problem of
‘systematising its information collection, storage, flow and analysis,
Only when this has been done can an understanding of the real func-
tioning of the institution be obtained and used in the building of
behavioural models, ‘

Some general points emerge from the experience at Yale in the
design and implementation of an information system. First, the work
increases organisational stress by, for example, criticising the per-
formance of current managers and raising questions concerning the
right of access to information. Secondly, it is absolutely impera-
~tive for the senior management to be informatione-oriented before the
~institution uncertakes developments in this field. Information sys=
tems are an aid to knowledgeable managers who are interested in
‘change; they are not a crutch for the ignorant and inefficient. The

_ main obstacle to the development of information systems and planning

models is the difficulty of getting very busy chief officers deeply
~involved and hishlv committed to the systems approach. Thirdly, the
aevelopment of such systems is expensive and time-consuming. The
Yale system uses one third of the time of a computer and emplovs .
approximately twelve members of staff. The developments so far at
Yale have taken over five years and the system does not yet cover

the entire range of data: its coverage of student data is not com=-
plete and files on space, equipment, etc.,are not vet desimed. ln-
fortunatelv for other institutions, no cost-effectiveness information
is available on the Yale experiment. Fourthly, the five years of
experience do not seem to have produced any significant innovations
outside or beyond the information system itself; the planning func-
tion, for example, still appears to be diffuse and segmented in spite
of the intesration of its data base. The experience must therefore
lead to caution in the immense claims often made for information
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systems, and also emphasizes that, for maximum effect, information
systems should be desipned and implemented as sub-systems within a
total management system, The experience demonstrates that the tech-
rical barriers to the storage and dispmlay of information are sur=-
mountable and are less obstructive to progress than the structural
problems of institutional orsenisation and the attitudes of senior
management.

The new University Information System (UIS) for the Federal
Republic of flermany and Vest Berlin provides an example which moves
towards the concevt of an integrated consultancy for a number of
universities. UTS is a service desismmed to make available the best
methods, exverts and knowledpme to those responsible for planning and
" decisione-makins in individual institutions. 1Its purpose is to help
individual institutions and, in doing so, make the best use of the
public monies devoted to higher education. UIS is a non-political
orzanisation in a trust capacity; it is privately financed and it is
hoped that its functions will eventually be assumed by the univer=-
sity system icscelf. UIS will foster a team approach to institutional
problems. Where requested it will tackle organisational and planning
problems in a university by establishing a planning team consisting
of faculty, students and administrators from the institutions and a
 group of UIS experts. The UTS experts whilst working with such a
_ team will be subordinate to the university authorities. UIs will

-suDpPOTt such teams with the information, methods and other help -

- necessary for their work. UIS will also create planning teams - at

UIS headguarters but drawn from amongst. institutional administrators
and other staff = to tackle problems common to all institutions. Tt
will also undertake research relevant to individual institutions,

for example, into the development of new criteria to Jjudre efficiency
effects which are not at this time measurable. The trainins of uni-
versity planners and manapgers will also be assisted by UTS. The
development of UIS will be interesting to watch to see whether it

can be used as a model in other countries. The Chart is a represen-
tation of UIS operations.

111S is adoptines a realistic approach to what is possible in the
time available. The following is an extract from the paper on the
University Information Service written for OECD by Dr. Waldemar
¥rénis. "Planning in the university system can be carried out

49 -

49



THE UNIVERSITY INFORMATION SERVICE
IN WEST GERMANY

KMk VDS WRK BMFO  Wissyat

SMHIQ

YEAMMEMBERS OF VDS, WRNK,
BMFD, WSS, RAT, KMK, ETC,

UIS-PARTICIPANTS COUNCIL UIS-BOARD OF TRUSTEES
1
UIS ADNINISTRATIVE COUNCIL VOS:  GemanStulents
B ~ Association
UIS-DIRECTORATE WRK  Wes! German Rectors
Conference

Wiss.4al Science Council

KK Cuiture Ministers
Council

TEACHING-LEARNING ORGANIZATIONS BFO  Federsl Mimste fo
yis fhd:cﬂc eingds Scientitic Research
Publications
CENTRAL. Chotce of Mediens
TEAIS Planning Methots
Education System

U"]Em
EXTERNAL '

ORGANI-
ZATION

UiDExpeits i all Planaing Teams

COUNTRY # (] Universily) COUNTRY § €2 Umversities)

Team-memders of Land Rectors Conference
AsSistants and Students Commiltees at Land leve!




within short-, medium=- and long-term time dimensions. The three
corresponding strateries are to be as follows:

Strategy Relation to the target

A Fixea course Retaining the present position
. with slight improvements

AR. Determined evolution Aiming at a fixed target with
structural changes

cC. Indetermined evolution Aiming at a changing target

For the execution of these strategies various information and
method requirements (software) are established:

Present state of Present state
Information | information with Methods of methods
requirement | rerard to infore requirement | with regard to
mation reguirement requirement
A, medium | hardly sufficient | medium | good
%, .larze . . 1nadequate" f o large - sufficient
C. very larse | totally unsatis- . very large | insufficient
_ | factory _ l L _

From this can be concluded:

A, dith imorovements in the information system which proceeds with
an economic rationalisation of universities, the 'retaining strategy'
can be ontimised (i.e. cost reduction with equal success). The
necessarv methods are either available or to be developed with cer-
tainty.

R. For the 'attaining of a fixed tarret' in such a complex svstem
as the universities, strongly integrated planning is needed for
which the vresent state of information inquiry is totally inadequate,
However, a larse part of the necessary methods are developed, or at
least can be develoved, for application in a foreseeable period of
time (i.e, determined improvements in the university system with
simultaneous economic optimising; thus the growth rate of success

is creater than the growth rate of costs).
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¢. The 'execution of a changeable target', contrary to B, requires
additional information and methods still to be developed (i.e. con-
stant adaptation to changing targets with simultaneous economic
optimising brings an even greater growth rate of success than in B,
if '‘success' is defined in terms of steering for a target which is
the constant approach to changing social values).

The educational planning strategies executed at present between
A and B are, in fact, probably nearer to A. Discussion of the
various reform plans at least has B as the basis and aims with dif-
fering intensity at C.

Task settinr and organisation of a university information sys-
tem must be derived from these three strategies. Thus UIS has to
work methodically at three levels of diminishing importance:

A. Short-term efficiencies of the existing university system, me=-
thodically already possible and effective = close-up target relevant
information system (improvements in administration, building planning
and investment planning).

8., Mediumeterm information for target clarification and attain-
ment = distant tarset relevant information system (university reform
measures). :

"C. '-Long-term permanent target procedure = target searching informa-
- tion system (readiness for constantly changing education .system).
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CHAPTER 4

BUDGETARY PLANNING AT THE UNTVFRSITY OF CALIFORNIA

Chapter 1 referred to the obvious fact that many of the problems
confronting universities are directly financial in nature, and that
all of the vroblems recuire a more rational approach to the alloca-
tion of resources. Universities have disparate objectives and pro=-
Jects, which to be related and compared require a common denominator,
Money is the only common denominator available. Thus, the financial
management of a university has importance and relevance beyond the
traditional realms of accountancy. As with the other aspects of
management and planning outlined in this book, budgetary planning
ocusght not to be considered in isolation from the total management
system. Even the advanced Planning Prorsramming und Budgeting Systems
_(PPRS) can be fully effective only if they are introduced as integral

sub=systems in the overall manarement system. The main benefits flow
from an explicit recomnition that the tudget is one of the devices
for the co-ordination of the institution as a corporate entity, and
from relatinz the budeet to the other elements in the institution's
structures and processes.

Considerable change is taking place in the budgetary practices
of universities, Traditionally, finance was in general considered
and administered as though it had little relationship to the academic
or social objectives and operations of a university; for example,
"acadenic” and "finance" committees were firmly separated., Budgeting
wos largely coverned by rule-of-thumb procedures and consisted of
barxaining for marginal changes in the previous allocations. Budgets
were of the oblect or line-item type, from which little could be
learnt about the costs of activities or programmes., The major con-
cerns and efforts were directed towards keepins the books tidy and
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in balancc, with little interest in the analysis of the actual use
¢t the money.,

In more and more univers.ities, finance is now closely integrated
with the academic and social management and vnlanning; faculty come
mittees discuss overations and developments in financial terms, and
Finance Officers aonpreclate that even the structures of their files
and ledrers can have important effects outside their offices. Budrots
are beings increasinrly seen as the short-term exoression of the ine-
stitution's overall plan and subsecuently the key control mechanism
in the implementation of that plan. The usare of formulas, ratios,
and cost analysis has risen substantially., Modern technology is
being harnessed to assist financial manarement. The use of computers
by universities in the USA is well known, and a recent survey(1) in
the United Kinscdom demonstrated that from a sample of over forty
institutions anproximately 75 per cent used computers in their finan-
cial management. The budgetary systems of the liniversity of Sussex,
described in Chapter 2, and of the University of California outlined
in this chapter, illustrate the changes which have been taking vlace
and show that the trends are common to two institutions of vastly
different size, of different are, and belonging to different types
of educational systems.

_ The changes should not be underestimated or undervalued, but
.they. have not yet resulted in operative systems which can cove with
‘the problems faced by universities. The next major change in the
“direction of develovinr such systems is thought by many to be the
adoption of Planning, Prosramming and Budreting Systems (PPBS) by
universities.

PPBS is a comnrehensive planning orocess which has a vrogramme
budzet at its core. Tt provides a discivlined analytical avproach
to the setting of obJjectives, to the reaching of agreements on
priorities after analvsis of the costs and benefits involved, to the
resolution of courses of action, to the implementation and control
of action, and to the evaluation of the results of action. Eisht
main facets of the PPB systems and cycle can be discerned.

1) J. Fielden, University Managzement Accounting, University of
London, 1969.
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Institutional Mission

The stating of institutional missions or goals in fundamental
terms, Such statements have necessarily to be general in nature;
they would include the orovision of instruction, the pursuance of
research, and the undertaking of vublic service,

Oblectives

The definition of objectives and their specification in terms
of quantity and time., Examples of objectives could be to graduate
100 economists in 1972, or to increase the Physical Sciences holdings
in the lLibrary by 25 per cent during 1670-71, or to extend the play=-
ing fields bv 10 acres by 1671, etc.

Prosprammes

The creation and definition of programmes. A programme is a
series of related activities or services, which are in closer rela-
- tionaship with each other than with those outside the programme, and
are designed to accomplish stated obJjectives. Programmes can be
vastlv different in size and the major programmes have to be sube
divided, Teachine is a major programme which reguires subeprogrammes
for each subjiect or wear. ... . o

Auderet

The creation of an annusl programme budget. Traditional uni-

. versity budrets emphasize function and objects of expenditure with
" -line-item accountability. A programme budret emphasizes the object-.

- oriented prosrammes containing services and activities and estimated
related costs. The budpet thus more exolicitly becomes a policy
document since it records how the avatlable resources will be used
to attain the stated objectives, and shows the choices that have
been made between alternative objectives ancd nrogprammes.

Forecastine«

The oroiection of the demands for several years ahead. The aim
of this element is not to enable the construction of rigid long-term
vlans, but to attemnt to ensure that the best estimates of long-term
costs and benefits are taken into account at the point of decision
as to whether a new proeramme should be extended or reduced, and as
to what derrees of orioritv should be accorded to each prorsramme.
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Alternatives

The explicit consideration of slternatives is one of the main
facets of PPBS, The scrutinising of alternatives before a course
of action is approved is no more than common sense; that very often
this is not done is a fact of life. To make sure it is done, there
fore, sets of rules or procedures must be formulated and adhered to.

“valuation

At the stare when a new prosramme is introduced or agreement
reached that an existing programme shall be continued, criteria are
set by which the prorramme achievement is to be measured.

Feedbhack

The transference of exverience and information from the evalua~
tion process to the processes of goal setting, oblective formulation,
and provramme determination., Evaluation results in re-assessments,
modifications and new insights which re-enter the system and turn it
into a continuous cvcle of olanning and activity,

. _The advantares claimed for PPBS are numerous. ilost of them can
_be assumed from the above description. A secondary benefit is that
it encourages the development of an efficient management information
svstem. It also facili.ates relations witn government end the public
" by making understandable the objectives of the institution and by

making visible the resources available to accomplish each of those - - -

objectives. The fact that the rigorous use of PPBS within a univer-
city poses severe difficulties does not sirnificantly reduce the
benefits which flow from attemptine to do so, or from the implementa=
tion of some of its facets. The specification of objectives demands
the structural and timely discussion of issues and priorities which
otherwise misht not be raised until a crisis situation forces them
to the surface., The explicit consideration of alternatives and the
spellinz out of the long~run costs of a pnrovosal reveals much about
the manazement of an institution and the ouality of its leadership.

The technical nroblems of setting wp PPRS in deoth in a univer-
sity environment are no more difficult to overcome than is the
inertia which prevents major maragerial innovation in most estab-
lished institutions. However, the technical problems are themselves
severe. Fxamnles of these include the difficulty of expressing
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educational activity in cualitative terms or of reachinz asreement
on standards or criteria for evaluatine the quality of performance,
The 1969 18t class honours rraduate in Sociology differs considerably
from that of 1949 or 1959, but how can we measure the difference, how
can we tell precisely whether there has been increased productivity
in the qualitv sense, and how can we separate out the value added by
the universitv as ovposed to that added by the secondary school or
Junior collere before the student entered university? The establisgh-
ment of such measurements is even more difficult in the area of ree
search activitv and in the area of public service. How can we measure
the contributions which one hundred different faculty members make to
several hundred different national, local or professionsl agencies?
A second set of problems revolves around the difficulty of defining
separable proazrammes within a university. This partly derives from
the difficulties of clearly specifving objectives and partly from
the multi=-purpose nature of the units of resource used by universi-
ties, For example, individual members of the academic faculty, tech-
nicians, and even secretarial and clerical personnel are normally
each involved in teaching, research, and public service activities;
even {{ their innuts into those three orogsrammes could be separsted
out precisely, there remains the nroblem of the Jjoint effect on both
teachinz and research of a particular activity of a member of faculty.
Given that staff costs normally account for between 60 per cent and

-7 70 per cent of a university's operating budpet, this problem of sepa-

- ratins out labour inouts into different orogrammes is a major ob-

" stacle to precision in the working of PPBS in a university. There
are other oroblems, such as the assisning of basic university over-
heads to proesrammes., but the above examovles are a sufficient indica-
tion of the severe difficulties that exist.

Nevertheless, serious attempts are beginnihg to be made to ime
plement PPBS, as illustrated by the approach of the University of
California, which is seeking to reconstruct its planning and bud=-
cetary svstems to make them rationally persuasive to the informed
public and also more effective as mechanisms for making wise internal
choices, The followins summary descriotion of these systems consists
of extracts from a vnaper nrepared for OECD by Professor
F.F. Ralderston, Vice-President (Plannine and Analysis) of the
University of California,
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Tn 1966=70, the University of California will have approximately
100,000 students on its nine campuses, and about 7,000 faculty and
38,000 other emnloyees., The total overating budret will be of the
order of 672 million dollars, of which about 4% per cent will come
from the State of California, 20 per cent from Federal and foundation
erants arnd contracts, and 32 per cent from student fees and other
sources,

"A brief review of the planning instruments and mechanisms now
in uge in the 'miversity is necessary as backeround to current devel=
ovments. Bach camous of the Universitvy has an academic plan which
exvresses its official expectations as to future schools, colleres
and programnes and vear-to=vear projections of underrraduate and
rraduate enrolment (coeordinated throurh the 0ffice of the President
with the enrolment vro.jections throurhout the svstem)... Glosely
linked to the cambus academic plan is its Long=Range Development
Flan, which indicates the vhvsica. lay-out and future facilities of
the camnus,

- "The Universitvewide academic olan, like the campus plans,. is
updated veriodically and approved in principle by the President and ‘
the sovernine board. This plan contains the approved Universitv=wide
enrolments, both undersraduate and rraduate, by year for ten or more
vears, and it svells out the major narameters of rrowth and prosramme
development for the.lUniversitvy as a whole., - - ... - ... ... ..

_ '"ﬂeither_the campus academic nlans nor the liniversity academic
~blan contains resource reauirements and oriorities. The University's
lone-Rance Fiscal Prorramme has heen develoned to nrovide, in broad
tunctional caterories, the orojections of capvital and operating funds
reauired over a ten-vear interval to realize a path of srowth con-
sistent with the enrolment projections, Much more detailed,
intermediate~range budrets are orevared annually for a five=-vear
horizon. These bud.-ets, avoroved bv the roverning board, represent
the 'niversitv's recuest for funds from the California State govern-
ment, and its foreccasts of the funds that will be forthcoming from
other gources. The State acts only upon che first year of thece
Iive=year cycles, and ii customarily takes separate funding action,
throush somewhat different review procedures, for the capital budret
and tne operatin- budret,.®

58



The forecoinrs outlines the main features of the systems, The
'miversity is now in the orocess of movine from a function to a Oro-
rromiie budwet, YThere are three major nroecrammes, each with its own
meagures of ontnuty inntruction, svonsored research, and public ser=-
vices., Threo sunvortine nrocrammes are identified: libraries, ad-
ministration, and suvnortine services... Hach of these programmes
and the subbrorrammes within it is defined as a cost and budpret cate-
Forve. 4 nractical achievement of major vrovortions is the writing
of a computer prorramme to translate from the existine budget ace
countine codes to the new format., This comnuter routine is now
onerative, Hach maior nrosramme and each sunvertine programme is
broken into suborosrammes, The instructional prosramme and sponsored
research are broken into discivline cate~ories, Level-of-activity
i~dicoators are defined for each of these, one of the obvious ones
bein» the amount of enrolment bv discinline major. Tdentification
of the costs of each snbororramme within the instructional programne
ig a mador issuc." The nroblem of allocating faculty time to the
vrosrammes and of analysing the joint effects of faculty inouts is
-beine tackled throurh an intensive interview=based study of a sample
of annroximatelv 15 per cent of the facultiy. Another approach to
the identification of costs with proprammes is through the develop-
ment of a cost-simulation model for the tniversitv. :

- This model was first developed three vears ago as an experiment

_'1n tracine and estimatine the .costs of academic proframmes by discie

vline and by level of student. There are three basic problems in
~such costetracing: identification of the costs associated directly
with a viven prorramme; use of data which make it possible to esti-
mate induced costs of the prorramme; and use of rules for the alloca-
tion, where necessarv, of joint costs... For most of the general
camouses of the !niversity, the statistical records of class enrol-
ments have now been comniled so as to serve as innut to the coste
simulation. The tracings of induced instructional costs mssociated
with the number of students in a priven discivpline is a major achieve=-
ment of the coste-simulation madel.

With this model, {t has heen nossible to estimate the costs,
as of the existinc vattern of activities in each discipline, of pro-
viding a vear's education to a student who is a cancidate for a
".A, derree or a Ph.D. derree in a piven broad discipline area.



Eleven discipline groups were used in the original construction of
the simulator. Both overatine costs and imputed physical facilities
costs are estimated.

The cost=simulation model has shown that the annual cost ver
student varies enormously by discipline, and indeed, that the cost
per student in some undergraduate degree majors is higher than in
some Ph.D. prosrammes, By combining th2 unit cost estimates from
the cost=simulation model with data on rraduate persistence and ate
trition, estimates of the net cost per degree achieved in various
disciplines have been derived. The model is not en optimisation
model; 4t is an attempt to record and to understand an one-going sSyse-
tem. The University of California fully realises that in rersard to
another set of oroblems ascociated with PPRS in universities, that
of measuring results, there ai¢c no e¢asy answers, and answers can
berin to be formulated only through analysis and exverience. For
example, the measures of instructional output which will be used in
the first version of PPBS at California are conventional: numbers of
baccalaureate and advanced deprees rranted, bv discipline, tosether
with measures of attrition and some partial indices of quality. "One
short=term auality indicator, for the degree recinients in a given
year, {s the distribution of first Jobs to which they go: for Ph.D,
winners, the rank and reputation of the colleges, universities. or
research jobs to which they are attracted, Another indicator of o
quality, and one which is subject to debate, is the starting salary

.on the first Jlob. Some academic departments and some professional
- schools have kent records of the career vrosress of previous degree

winners, and this kind of loneitudinal information is very much
needed®, However, it is obvious to the lmiversity "that the conven-
tional data base needs to be expanded very substantially in order to
make vossible the evaluation of the impact of education®.

YWith rerard to the information base recuired by PPBS, mention
needs to be made of two fields of activity at the University, First,
student enrolment projections are of critical importance and the
University is "workin~ on a number of asvects of student flows, both
to improve the accuracy of prediction under existing nolicies and to
explore the conseauence of nossible changes in policy". The models
need to take into account manv factors. For example, "the Universitv
is one serment of vublic hirher education in California; the
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eighty=five junior colleres and nineteen State collepges have combined
earolment several times as great as that of the University", Some
students come directly to a university campus upon graduation from
hish school; others so first to a junior college or State college,
and then transtfer. Also, within the University, gqualified applicants
for firstetime admission to a eiven camous must sometimes be informed
that they cannot be accommodated on that campus, or are “redirected",
Another factor is the significant amount of inter-campus transfer for
students already enrolled. Also, the factor o. attendance patterns
needs detailed examination since students nowadays interrupt their
education for varying periods, for work or travel or other reasons.
fqually, persistence and attrition rates are essential for the evalua=-
tion of the net effectiveness of academic vrogrammes, All of these
factors need to be understood more fully for greater vrecision to be
achieved in the forecasts of the number of student places available
each auarter, They can begin to be understood more fully only when
the gavs which at oresent exist in the enrolment and attendance
data held by the UIniversity have been rectified. The University is
constructing several tvoes of student flow models which will have to
be in aporonriate dvnamic forms 1f they are to yield the kinds of
results which are needed.

- Secondly, models of faculty hirine, oromotion and retention,
and retirement and renlacement are also beinz develoved, partly be-
cause there are sirsnificant policy questions to be explored which
reauire the constructines of very long-horizon (30= to 4O-year) models. .

"~Por example, the unward shifts in age=distribution and distribution

of rank and oav which must be anticivated under oresent policies on

- cambuses that have nearly reached the steady state, the coast impli=-

cations this has, the way in which the administration of salaries
and the University's nension system can be modified to produce appro-
priate rlexibility, where flexibility in the institution of new aca=
demic oroerammes is very heavily dependent on the number of faculty
positionis available to be filled by new appointment each year.

The above is a very brief outliine of the major progress being
made by the University of California in the fields of nlanning and
budretine, This ororress is sienificant but, as the University it-
self emvhasizes the aims of the first versions of its new systems
fall short of the claims beins made by some of the proponents of the
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nevw theories of manarement, The objective is to understond the ine
stitution more fullv and to assist decision-makine bv showine as
clearly as posoible the costs and conseaquences of each alternative.

In summary, PPRS vrovides a roal towards which universities
should move; its implomentation, which is now beins nioneered by
California and other institutions, should lead to modifications which
will imorove its adantability in the university environment.




CHAPTER 5

THE,_CAMRRIDGF PHYSICAT, PTANNTNC MODE!,

. The nroblems referred to in Chapter 2 have led to a considerable
develooment in the role of svmace management in many universities.
The pressures of increasing student numbers and expanding research
activities have led to rises in the demand for space at the same
time as financial restraints have placed firmer controls on the sup=-
plv of space. These chanpes over the past few yea:rs in the demand
and sunnly factors have forced many universities for the first time
in their histories to enquire seriously into the utilisation of
space. A second factor in the development of space management has
been the growinz realisation that the nature, design and distribution
of space has considerable effects upon the academic and social 1ife
of a wnivergity community. The expansion of universities has allowed
that realisation to be riven effect in the planning of the capital

- develooments associated with the erowth in student numbers.

The develooment of svace management ¢an be demonstrated by the '

fact that manv universities in the United States now have an office

or officer resvonsible for the collection of data on the nature of
snace and its usave, for advising on the allocation of that space,
and for assistine the office resvonsible for nlanning new capital
nrosnects. Alsn, in the U'nited ¥inedom, in addition to several na=-
tioral survevs conducted by the Committee of Vice=Chancellors, there
are at least three rroups workinn at the institutional level on the
use of snace bv universities,

The wavs in which the develooments have taken place can be sum-
marised in four stares., First, the creation of space resgisters held
in a central university office either on visual records or on the
computer; such a rergister usually records the nature, size and
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location of the units of space available, and classifies these units
by type of usage and locational zone. Secondly, the undertaking of
space utilisation surveys and studies. The studies usually are cone
ducted in the first instance into teaching areas, and are concerned
with the nature, rreacuencv and level of occupancy or usage; for
example, what classes of students use a particular lecture theatre

or laboratory for how many hours ver week and what numbers of places
are occupied in the theatre. From that starting point the surveys
move on to studv the usare of the libraryv, the cafeterias, the play~
ing fields, etc. = the next extension is to studies concerned with
the traffic of rroups within the institution in order that management
can have information on flows of users as well as single-frame shots
of snace usare, The creation of space inventories and the studies
space utilisation have been considerably aided bv the introduction
of computers into university administration, but 7 computer is not
essential to do the work. As with other aspecis of manarement, the
adontion of the attitudes and concepts underlying the techniques re-
vresents the main breakthrourh., Once a university manarement begins
te rerard svace as a factor of oroduction wnich has to be mixed with
{inance, manpower and equipment to produce outputs, and as a resource
which can be used with some desree of flexibility, then the creation
of space registers and tle search for information on spece utilisa-
tion will autormatically occur = even if the register has to be hand=
“written by a clerk into a ledger, and the space utilisation studies

o
L}

- - undertaken by the porters in each building keeping hand-written re-

cords of nead-counrts, One of the main reasons why many universities
" have not adonted such attitudes towards svace is that the externally-
imnosed svstems within which they work set 2 ririd boundary between
canital and oneratins costs. Tn such circumstances a university has
no ability to rer~erd svace and overatine finance as interchanceable
at the mar~in, Tt hes no incentive to save on capital cost and it
cannot use savin~s in oneratins costs to provide extra smace. Within
a structure which imnoses such a ricid and false distinction, it is
hardly surnrisin~ if the irdividual institution fails to treat smnace
as one of a ranre of resources whose mix can be altered to achieve
different ends.

Ffollowins the two stares of obtainin~ imoroved information on
svace, the third stare in the development of svace management is the



adontion of a new anproach to gnace zllocation. Previous practice
can be crudely described as the rranting of space by the institution
to devartments or other units in perpetuity, Space, at least at the
marein, 1a now increasinelv allocated on bases and by methods similar
to the allocation of overatine cost resources, For example, the use
¢f ratios {¢ increasine to set ruidelines for internal svace alloca-
tion: n sauare feot of office space per clerk, g square feet per
student bedroom, r aquare feet laboratory svace per student, s square
feet of lar-e-sroun teaching space per student, etc., Also, space
budretine is becomins a more common method of adjusting the annual
sunnly of space to devartments and other units. The University of
Svggex nlannine nrocess, for examole, includes an annual space allo=
catlon oxercise which adjusts allocations to meet the needs of other
chanre fagctors., Tf it has been agreed in the academic plan that the
FPhilosoohyv subiect erouv should decline in terms of faculty and stue
dent numbers, whereas the History sroup should develop, then adjust-
ments in snace allocation must follow. Similarly, the University of
Fornstanz olans to include spacc as one of the resources allocated

to research grouns and which have time limits set to the allocation,
Another asvect of this third stage of development is the growth of
centralised daveto=day control over svecialised units of space., This
is particularlv true for multi-purnose larze-group teaching spaces
(lecture theatres, seminar rooms, and some types of laboratories),

‘where space utilisation factors, allied with increases in inter- =~

- disciplinary teachins and the need efficiently to distribute new and
- exnensive audio=visual aids, have led to central control and time=
tabline of the use of these spaces in many universities.

The fourth stare is the resultine use of the space content, the
utilisation of information in the vlanning of new capital develop-
ments, and the relatins of the procedures for the allocation of
existine snace to capital development and site vlanning., The uses
in capitel plannin~s of information on the content and utilisation
of the existinr stock of space are ohvious; a new building cannot
be rronerlyv sited unless the information on the campus flows of its
likelv nsers is studied; the amount and design of laboratory or lec-
ture theatre svac: tuet needs to be included in the next marginal
phase of develolament can be determined only by an analysis of the
oresent stock and its vtilisation, and of the categories of students
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in which expansion is to take place. If the uses of such data are
obvious, it is equally apparent that in the past the majority of
universities have planned their capital development without having
any systematic information on that data, Another of the effects of
procedures which marginally adjust space allocation each year is a
demand for greater flexibility to be built into the capital develop=
ments. If space is to be regarded as a resource whose allocation
can be altered through time, then individual buildings need to be
more adaptable in their physical structures.

The foregoing is a very brief outline of some of the developments
which are occurring in the management of space by universities. The
developments are by no means universal and they do not always follow
the pattern of the above four stages. Three summary points need to
be made about the changes in space management, and their nature is
common to the points made on the other aspects of management described
in this book. First, external pressures or stimulae have provided
the main motive force for change. In the United Kingdom, for example,
capital costs and plant utilisation are national issues which may
have even more significant elfects upon individual institutions than
those which have been outlined above. These issues are, for instance,
leading to proposals for an extension of the teaching year from thirty
to forty weeks and for students to enter their "local™ university in
~ order to reduce residence costs in universities. Secondly, the man-
agement and planning of space and physical plant ought not to be con-
'sidered in isolation from the total management system of an institu-
~ tion. The space inventory and the utilisation studies should form
part of the integrated information system of the university. The
space allocation procedures should form part of the commonly struc-
tured and timetabled annual operational planning and budgeting system
of the university. Capital development planning should be closely
related to fiscal, academic and social planning in one comprehensive
planning process. A building should first be considered as a re=-
source, subject to the same attitudes and procedures as other re-
sources; the ract that it can also be an aesthetic monument does not
cancel out that prior view.

Many techniques are involved in space management: for example,
critical path analyses can be used in the planning and control of
construction work. However, rather than catalogue these techniques
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and their usage, the remainder ¢f this chapter outlines one approach
to the problem of integrating space planning with the other aspects
of management and planning in en institution. The approach lies in
the research work of Messrs, Bullock, Dickens and Steadman in the
Sehool of Architecture at the University of Cambridge. The remainder
of this chapter is a summary of a paper prepared for OECD by this
research team; a detailed interim report on the project has been pub-
lished(1).

Their work concentrates on physical planning, but in the full
realisation that this cannot be treated independently of the other
aspects of institutional planning: if such studies were pursued in
isolation they would fail "to take into account the crucial effect .
of parameters outside their particular scope, and consequently be
unable to provide the information with which to optimise in terms of
the whole®(2). The aim of the research is te construct mathematical
computerised models of the various relationships between the differ-
ent parameters which affect the physical aspects of university plan-
ning. The approach has much in common with the kind of models that
are being developed for use in urban planning. Universities are less
suitable environments for the use of modern management techniques
than are industrial firms or other forms of organisation, but it is
refreshing to point out that in the field of physical planning uni-
versities are more structured, more controlled and more homogeneous

“entities than are cities; and those responsible for their planning =~ "~

‘and direction are in a position to collect more detailed information
~ on their population and activities. Although the Cambridge team is
using information from real situations in the construction of the
‘models, the aim is to produce a tool capable of representing a wide
range of specific situations.

The Cambridge work falls into two major fields. The first is a
description of the activities of the university, a model representing
the functioning of the institution in terms of the flows of students,
the patterns of teaching, the organisation of social facilities and
so on. The second is concerned with the investigation of alternative

1) A Theoretical Basis for University Planning, Nicholas Bullock,
Peter Dickens, anﬁ FﬁIEIp Steadman, april 1968, Land Use and
Built Form Studies, Cambridge.

2) Ibid,
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ways of organising the physical lay-out of the university at three
different levels. The largest scale is concerned with alternatives
for the siting of different elements of the University within the
city. The intermediate scale examines alternative lay-outs for sites
and the relationship between different facilities on the same site.
The most detalled scale is concerned with alternatives for the siting
of different elements of the university within the city.

The team's approach envisages a form of "dialogue" between
these two parts: after the values for the parameters defining the
activities of the university have been determined, it is possible to
match physical planning proposals to these activities. The success
of the physical plan is then measured by a number of criteria, and
the results of this evaluation might then lead to the alteration of
the initial value set for the model. In the light of the first
evaluation, it might then be desirable to try some new policy for,
say, student numbers, or to revise the physical planning propesals,
This process could be repeated until a satisfactory "matching" of
activities with stock of buildings were achieved.

~In the discussion of activities, a distinction must be made be-
tween those "scheduled" activities which are governed by the time-
table - lectures, classes and laboratory periods - and what the

‘Cambridge team have called "non-scheduled™ activities, which comprise

all other activities outside the hours of formal teaching, By the
term activities is meant simply "who is where when", or *who is going
when from where to where", ‘ - : SRR '

The first reason for representing "scheduled activities™ is to
provide some systematic means of estimating the amounts of space re-
quired for teaching. Traditionally this has been calculated on the
basis of a "utilisation factor®; but while this may be derived for
an existing situation it provides no basis for predicting demand in
a new situation. To overcome this difficulty the Cambridge team have
set up a timetable programme which will make it possible to schedule
different patterns of teaching, and thus to simulate experimentally
the effect of various constraints on intensity of use and space re-
quirements.

It is hoped that these investigations will include the study of
the effect of relative complexity of course structures, described by
various graph theoretical measures, on the possible levels of
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utilisation, the oconomies of the centralised allocation of scheduled
space, and the simulation of the intensity of use over time for
changing numbers of students and varying teaching loads.

The timetable also provides the starting point for the simula-
tion of non-scheduled activities as a whole. The importance of the
representation of non-scheduled activities lies in the possibility
of showing how an administrative or planning decision-at one point,
say on the location of residence, must be related to many other deci-
sions, for cxample, concerning provision of car parking space, or of
facilities for dining and private study. Only uy representing the
activities for the university as a whole can the effects of alterna-
tive locational policies be related to the needs for space in dif-
ferent types of accommodation, and only in this way can the effect
of increasing the provision of space in one facility be related to
the resultant use in another,

At present there is little documentation of patterns of non-
scheduled activities, either for Creat Britain or elsewhere, compared
to the wealth of data available on formal teaching. In order to set
up a model of this type, the Cambridge team propose to carry out
surveys in two universitiss in which the activities of a sample num-
ber of students would be recorded in "diary" format throughout a
week. Each respondent would enter in his diary an account in con-

_sidersble detail of his activities and their locations over the whole
“week. This diary survey would be complemented by a complete survey
-of site and buildings; and by matching the two it is hoped to deter=
.mine those characteristics of the physical lay-out of facilities

which have an effect on students' activities.

In constructing the activities model the approach has been to
treat the timetable as a series of points in time at which the stu-
dent's activity and location are determined in advance. Once the
timetable is determined, the choice of other activities is taken to
be dependent on a "time budget" for each group of students. The
"time budget" shows the overall proportion of time spent in different
activities (other than formal teaching) by students with the same
identifying characteristics.

For the purpose of the simulation it is assumed that the stu-
dent starts the day in his place of residence. The activity for the
the first time-period is then selected randomly from the "time budget"
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for the appropriate time of day and the relevant student group.
Initially it has been assumed that this random representation of

the choice of activity, as a Monte Carlo proceegs, is legitimate. An
alternative mothod of simulating the selection of the activity for
the next timeeperiod would be by means of a Markov process, as widely
used in the simulation of travel behaviour at the city and regional

‘planning level. In this case it would be assumed that the choice of

activity is not random, but has a probability determined by the se-
lection of the activity in the preceding time period. But, according
to the Cambridge team, any decision as to which approach is the more
appropriate must await the results of the surveys of students' ace-
tivities,

After szlecting an activity for the next time-period the student
is assumed to choose an appropriate location for that activity. Fol=-
lowing the "principle of least effort", it is assumed that he will
choose the nearest facility. If the first location is filled to ca-
pacity he then proceeds to the next nearest and so on. At some point
in this unsuccessful search for a location the activity is abandoned,
and a new one selected, ' ) ) ' ' )

- In future studies they hope to make the mechanism in the model
that represents the student's choice of location more sophisticated.
Instead of simply choosing the ™nearest" facility, the student's

. choice might be represented by sampling a trip distribution runctiqn__'

_to give the distance that he wer .d travel to a particular type of
facility. Alternatively, his choice might be subject to some “gravi—.l '
“ty" effect: the choice of library, for example, might be affected

by the size of the collection and the probability of finding a parti-
cular book., But in the c¢aoice of location for some activities - for
convenient shopping, or laundrettes, say, the student might still

be expected to go the nearest facility.

Clearly no attempt can be made to model the activities of in-
dividual students and the way in which they organise their activities,
However, the model can reproduce the effect of a number of general
constraints on the student's pattern of activities. For example,
one of the more important problems to overcome in the form of the
model is the representation of the effect of an activity determined
for a future time period (t+2) on the selection of the activity for
the tine period (t+1). Some attempt has been made to avoid the
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difficulties that this poses = by assoclating with the proportion

of time spent in different types of activities in the "time budget®
another distribution representing the duration of each activity for
different probabilities of its occurrence. Thus, if the activity
"gport" is selected, with a duration of two hours, for the next time
period (t+1), and a class is scheduled for the same student in time
period (t+2), "sport" would be rejected and another activity selected
ingtead.

The results of the model of "none-scheduled" activities would
provide essentially two types of inforumation. First they would pro-
vide a basis for the calculation of required capacity in facilities
such as dining rooms or the library by indicating the numbers of
people using these facilities at different times of the day, and by
showing the effects of increasing or decreasing the provision of
space on the numbers of students using the accommodation. Secondly,
they would provide information on the patterns of movement between
the various elements of the university, and thus make it possible to
predict the volume of traffic along particular routes for alternative
locational arrangements and different site layeouts, | ' |

By simulating the pattern of activities for the university as
a whole, in a particular case, it would be possible to calculate the
number ol people using the library, for example, at different times
of the day for. a typical week. If in a_second case the number of.
- 'people in residence on the central site were increased, this would
have the likely effect that students who would in the first example
‘have used the library for private study would now work in their
place of residence. In turn, this might either je¢rmit other people
to study in the library who previously had been unable to work there
because of overcrowding; or it might alternatively permit a reduction
to be made in the number of reading places provided in the library.
This illustration is necessarily simplified, but it does show the
critical importance of an overall model of activities in relating
locational decisions to the planning of sites, and in demonstrating
the consequences of these planning decisions on the use of facilities.

For the modelling of the buildings and sites of the university
the Cambridgee team are developing two complementary approaches. The
first involves the subdivision of the total site into a number of
separate "cells" by means of a superimposed grid, and the tabulation
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~i fleor space totals for different use categories in each grid cell.
The dimensions of the cell might be, for example, 50 metres by 50
ustres., This approach suggests the matrix formulation typical of
urben models. The problems of such & small areal unit will be that
since its dimensions correspond roughly in order of size to the typi-
cal overall plan dimensions of single university buildings, curious
effects may arise from the fact that a building may fall partly in

one cell and partly in another. Also, where for an urban model the
use of a system of large-scale land area cells may be Justified, im-
plying as it does the simplified representation of the city as a two~
dimencional plane, at the scale of a 50 or 100 metre unit, the partie
cular three=dimensional form otf the buildings will assume much greater
importance, A series of experiments with grid dimensions of different
cizes may chow what the problems are in practice. .

Complementary to this first view is the second approach which
emphasizes the structure of the system of pedestrian and traffic
routes forming the "skeleton" of the lay-out of site and buildings
(upon which the “"flesh" of the floor space hangs), rather than the
distribution of floor area by units of site area. The route struc-
ture would be represented by a series of '"nodes" (Junctions where
routes meet) Jjoined by "links" of various lengths (the routes theme
selves); and such a model would again lend itself to matrix formula-
- tion in a manner similar to the models used in highway design. The
links would correspond in reality to both the horizontal routes =
 paths and roads'crossing the'site,'and corridors incide buildings =

and to vertical routes, that is 1ifts and staircases; the length of
- each would be measured in terms of an average time required to tra-
verse that route (oy different modes of transport, possibly) rather
than as a length in real space. The whole structure of such a model
would bo topological rather than geometric. It would be possible
for information of floor-space totals to be incorporated by attach-
ing this to the relevant "terminal nodes" = the tips of the branches
of the tree=like route structure = which might correspond either to
the doors of individual rooms or the entrances of buildings, depend=
ing on the level of detail to be represented.

The work being undertaken by the Cambridge team forms part of
a troader programme of research at the Centre f»r Land Use and Built
form Studies in Cambridge. BMNuch of the architectural work originally
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envisaged in the ctudy of universities has now been taken over by a
research team working on the problems of office buildings. D.U. Hawkes
of that group is producing, in collaboration with other specialists,
a co-ordinated guite for computer programmes designed to measure the
envircnmental characteristics of spaces in buildings. Levels of day=
light and artiZicial light are determined from data on windows, fit-
tings and wall curfaces; calculations are made of heat loss and gain,
air conditioning requirements and acoustic properties of space are
mweavured. O.P. Tabor, of the same group, has made a special study

of pedestrian circulation in buildings. Work is also going forward
o, the description and measurement of various types of structural

and service systemg,

At the city scale, a realistic context is provided for the study
of alternative locations for teaching and residential facilities by
the work of the Urban Systems Study. Starting from the work of Lowry
and Garin, they huave developed a computable model of the urban spatial
structure which has already been tested successfully with data from
@ number of towns., The development of their work to treat dif. erent
s9cio=esononic groups and to describe the town at the more detailed
level of the 500 sq. metre cell is complementary to the proposed
direction of the research on universities, at a larger scale,

Finally, the work being undertaken by Messrs. Bullock, Dickens
‘and_3Steacdman _at Lambridge is architecture research and planning. .It. ..
demonstrates the importance and relevance of space planning to uni-
" versities; but it also emphasizes the need for architects, cost
‘planners, academic faculty, general administrators and students to
-collaborate in the construction of models and mechanisms and in their.
- use in decision-making.
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CHAPTFR A

~ GENERAL PLANNING SYSTEM OF TORONTO UNIVERSITY

Previous chapters have discussed the planning process, informae
tion systems, bLudgetary systems and physical planning models. This
chiapter looks at an example of the development of a comprehensive
institutional planning systen. -

The developmont of general planning systems which cover the
institution as an entity as well as meeting the needs of faculties,
departments and centres, and which are relevant to most aspects of
management and planning, is only in its infancy. Several such models
should become operational in the near future in American institutions
but none of them is yet concerned with complex universities, which
have varied and large-scale research and -other activities in addition
to teaching. This chapter presents one example of the development

of general systems, The discussion of the uses and merits of such =

~models is contained in Chapter 7. The example is provided by the

f-;University of Toronto, which has been experimenting with the model
- ‘for five years. The Systems Research Group, led by Professor

Richard W, Judy and Dr. Jack B. Levine, has worked as a teaa of

. .technical consultants at the University of Toronto, and the follow~
ing summary of its work is a series of linked extracts from a paper
prepared by the Group for OECD,

The group began working on comprehensive analytical methods for
planning university systems (CAMPUS) in 1964, first attempting to

build a macro-econometric model of the costs of Canadian universities.

The project was abandoned after a very brief time and was replaced
by work on an institutional cost simulation model, patterned on the
Kinds of simulation models that had been used to estimate the costs
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of advanced weapons systems and other air space systems. The experi-
mentation with the design of these models was begun by building a
test case model in 1965 (CAMPUS 1) of the Faculty of Arts and Science
at the University of Toronto. Thereafter, in 1966, the pilot study
was used as a basis to develop a fulle~scale implementation (CAMPUS II)
of this Kind of modelling at the University of Toronto, for which a
new group, the Office of Institutional Research, responsible to the
Fresident, was created, Work on CAMPUS Il is continuing. In paral-
lel and related to that work, the development of a resource planning
cost estimation model for application in the KFaculty of Medicine at
the University of Toronto was commenced in 1968. The Group received
a grant from a foundation to convert the campus-type modelling tech-
nigues into a macro-language which would make it possible to con=-
struct models of this kind for a wide variety of institutional cir-
cumstances., One of the results of that grant has been the develop-
ment of CAMPUS V, a completed software package which is now opera-
tional.

The above outlines the historical progress of the work of the
Group. In terms of the content of the work, the line of development
i§ that the approach to comprehensive analytical methods of planning
in a university system began with the simulation model, became in-
creasingly concerned with integrated information systems, then with
PPB3, and finally became involved with master planning systems. That
experience emphasizes one of the points which recurs throughout this .
- book = _that in the end, model-building, information systems, bud=-
getary systems and planning systems are not capable of being developed
fully except within the framework of a total management system, |

The four main components of CAMPUS are iliustrated in Diagram A.
In regard to the integrated information system, the work is seen in
four stages. The first stage is a study to determine the kinds of
information needed to make decisions at various levels in the uni-
versity; the seconu is to determine the kinds of information needed
to g0 into the files, to see whether there should be other (or per=-
haps fewer) files, and to design the file structures. The third is
the development of the kind of software needed to maintain thé files
on an up=-to-date basis; and the fourth stage is concerned with hard-
ware selection. The Group is at stage two at the University ol
Toronto at the present time. '

-
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The second component of CAMPUS is the master planning system
which at present is strongly oriented towards physical planning;
deteramining the physical space needs, matching these against space
availabilities and attempting to replace a static kind of physical
facilities planning with a much more flexible and up-datable type of
facilities planning which makes it possible to adjust physical plans
as circumstances change.

The third component is the programme planning and budgeting
system., The maJjor aim of PPBS at the University of Toronto is to
provide a vehicle for encou: raging decision-makers to think more ex-
plicitly about their objectives. The fourth component is the com=-
puter model, and Diagram B gives an indication of the way it operates,
i.e. by first looking at the various programmes in which the student
body is enrolled (extension courses, part-time special courses, under=
graduate courses)., W%hile in these programmes the students engage in
activities, these are defined as any set of resources that come to~
gether for a particular period of time; they have certain attributes
(number of hours per week, teaching methods used, class sizes used,
etc.). The activities then place loads on various departments (e.g.
regsearch centres and institutes, academic departments, extension
departments). The departments need resources (e.g. staif, space, _
equipment) with which they can meet these loads, and they need to
- make calls upon common services (e.g. the staff and student support
| departments and administrative'departments shown on the chart). The
‘chart is not a replica of the way the simulation model actually funcf;
tions, but it represents a schema of the way in which conceptually ‘

%

“the load is developed.

The model can be used for many purposes; three examples will
serve for illustrative purposes. One is to employ a single simula=-
tion: to input just one set of coniitions and to explore the conse=
quence of that set of decisions. The second is to do a similar thing
over time, but to build some experiments into the input data which
cause one or several conditions to change as time goes on (e.g.
slowly changing class sizes, changing teaching loads). The third
is to programme analyses into the models in order to run a number
of experiments without making explicit data changes but using search
and sube-routines of the model to accomplish the changes; for sxample,
the university may be faced with a budgetary cut and the model could
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look for a sct of conditions with respect to a couple of variables
wiiich would allow the university to meet the cut,

The oimulation itself ic composed of four main parts. First of
all simulation is done at the departmental level, and costs are built
up from the activities to the departments. The next level is the
faculty, and this sums up all departmental costs to the various af-
filiated faculties and brings in various additional faculty costs
(e.z. the Dean's Office). Thirdly, at the university level and this
gives the total cogt structure of the university., Finally, the costs
from the various levels (the university, the faculty, and the depart-
ment) are costed back to the various programmes. There are four
main types of output report: the student report (which tells how
many students, what academic year they are in, what the next enrol-
ling load will be), the statf report (academic, administrative, clerie
cal, etc.), the space report (e.g. classrooms, laboratories, etc.),
and a fourth report on other resources required (e.g. equipment) .

All four typcs of output report are available at the university,
faculty and departmental levels, and the reports become more detailed
at the larger loads. There are also output reports on the programmes
of four types = a student report, an operating costs report, a report
on programme resource loads generated by activities (for example,

for a particular,activity in economicc the report shows the pro=-
grammes which are placing a load on that activity and the share of
méqsts which they should bear) and a report on resource loads allo-
cated by cost centres (e.g._the departments from which the programme
costs are coming). | - T i

The output reports referred to provide the university with an
enormous amount of information at the point of need. UHMany further
inprovements are being worked upon by the Group; for example, reports
which Jisplay information over time rather than for a fixed point of
time, and displays on an interactive device (e.g. a cathode ray tube)
to allow conversations to be held with the model.

As mentioned earlier, the CAMPUS methodology from 1968 has been
applied to the planning of the expansion and restructuring of the
Faculty of liedicine of the University of Toronto. The first step
ir. the work was the establishment of the Health Sciences Functional
[ laanin,, U..it under the directorship of Richard Wilson, li.D. The
work of thic Unit has led to the development of a series of related
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models: an undergraduate education model, a speciality training
model, 4 medical staff model, a calculation of indirect resources
and conversion to unit costs model, a patients record information
for medical oducation requirements model, and a calculation of pa=-
tient and hospital education resources model, Diagram C illustrates
the relationship of the models,

The Health Sciences Functional Planning Unit represents a
genuine and important bringing together of a team of model=builders
and analysts, under a doctor, to work with students, teachers, cur-
riculum planners, research workers and administrators on the whole
range of problems being faced by them as a group. The Unit's models
enable the planning group in the Faculty of Medicine to assess in
detail the resource implications (staff, space, equipment, patients,
etc.) of changes in the student numbers and curricula. The models
enable the administrators to evaluate the input of prepared educa=- -
tional policies and plans upon teachiné'hnd research faculty, teach=
ing facilities, the budget, etc. Deans and heads of departments can®
use the models and the other services provided”ﬁy the Unit to stimu-
late the effects of changes in curricula’or to plan a more effsctive
use of faculty time,

The foregoing is a very brief and crude outline of the CAMPUS
methodology; it is hoped that the outline gives readers a notion of
the range of the models being developed by a Group which is now well
~advanced in the application of modelybuilding techniques to the man-
A'agement and planning problems of a university. | S

In the context of the themes of this book, three points can be

- ~made about the experience of the Toronto Group. First. the Group

began simply as model-builders, and probably had an exaggerated idea

of what models by themselves could accomplish. Over time, it has o
haa to become more interested and more involved in information sys=-

tems, budgetary structures, planning processes, etc. The Group is

also more cautious of the claims which can be made at this point in

time for the uses of models, partly because of technical limitations

and partly because usage depends upon their acceptance by and inte-

iration into the decision-making structure,

Jocondly, a fully integrated general model has not yet been im-
plesented for the University of Toronto. The reasons for the failure
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of a highly-qualified team to implement an institutional model are
various. One of the main reasons, however, must be that the team

has been regarded as a research team grafted onto the exXisting struce
tures of management rather than as an integral part of the institue
tional atructure¢. Institutional model-building should be part of

the total management structure. The commitment to it and the ine
volvement in it should cover all the units; new agencies, such as

the Systoms Research Group or the Office of Institutional Research
may have to be created but their creation and work should be the
concern of the institution as a whole and not Jjust of the President's
or Vice-Chancellor's Office.

Thirdly, the experience of the Group confirms that the main
problems of innovatiorn in the field of management in the university
environment are not technical; they are people problems. Universities
are institutions in which the decision-makers have not historically
been aggressive innovators. However, the experience of HSFPU illus-
trates that these difficulties are surmountable, provided that gen=
eral managers of the quality of Dr. Wilson can be recruited. HSFFU
is embedded in its environment. The mathematicians and analysts,
for example, enrol as medical students to be fully aware of the ac=
tivities they are helping to plan and manage. HSFPU has not only
led to improved decision-making which is of benefit to faculty, stu-
dents, patients and administrators alike but it also claims that the
financial savings resulting from its work represent over one hundred

- times the investment., These savings arose in the capital field and
such dramatic pay-offs cannot be expected to keep recurring; but the
fact that net savings of any size have occurred is sufficient Jjusti=-
fication for other institutions seriously to consider the experience
and operations of HSKFPU,

- As mentioned at the beginning of the chapter, mathematical
models have been developed to cover specific ranges of activity
within a university. They range from relatively simple equations
and analyses to more complex optimisation, cost estimation and re-
source allocation models,
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CHAPTER 7

USE OF MODELS IN INSTITUTIONAL MANAGEMENT

This chapter discusses the role of mathematical models in the
university environment; a number of examples of such models were
presented at the Conference.

The word model is used herc to refer to the mathematical repre-
sentation of an institution. In this sense model~building is the
construction of a set of equations which express the activities of
the institution in terms of a relationship between variables which
are controlled by management and those which are not.

The model=building approach to management stems from the fields
of economics and operational research, and its application has been
considerably enhanced by the development of computer science. The
study of economics has always been largely through the creation of
quantified representations of behaviour, i.e. models. Research in
" the natural sciences has also used models extensively, and the ap-
.Plication of these methods to the problems of war administration at
the time of the creation of the digital computer led to the develop=-
ment of operational research. Thus, ideas which first emerged from
university faculties were used for national economic or defence pur-
poses, were later adapted for use in industry and commerce and are
now being applied to educational systems and institutions.

The building of a model requires an institution to: be explicit
about its objectives, classify its activities, place quantitative
values upon its objectives and activities, realise the interrelated
nature of its internal units and understand the limits imposed by
its external environment. It can be demonstrated that educational
institutions are not so dissimilar to economic systems or industrial
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firmg that modelebuilding yields no advantage to them. The analogy
with the production process can help universities to improve their
gfficiency even though it cannot be carried anything like as far in
terns of models in universities as it can in industries and f:irms.
A closer analogy is that with economic policy, and the following
paragraphs summarise a view of that analogy put forward at the Con-
ference by Dr. Abdul Khan of the OECD Secretariat:

The theory of economic policy is based on a model of the eco=-
nowy describing a system of structural relationships connecting all
relevant variables. One set of variables is regarded as exogenous
in the cense that the values are given from outside. The other set
of variables ic considered as endogenous since the values are deter-
mined within the system. Some of the exogenous variables are under
the control of the policy-maker and are called instruments and can
ve manipulated to obtain desired values of the endogenous targets.
In addition there are a number of 'data' variables which cannot be
controlled by the policy-maker. Finally, the solution of the model
will generate values of other variables which may not be of immediate
concern and, therefore, are regarded as side-effects. '

A similar reasoning is applicable to the formulation of a quan=-
titative policy for a university if the instruments and targets, as
- well as the interrelationship among variables, are specified. For
'_example; financial aid is an instrument to attain stipulated targets
" of graduation numbers. But, since the relationship is far from di=
rect, models are constructed to trace the effect of changes in this
instrument variable on the target variable through an interacting

mechanism of relating enrolment distribution, laboratory and teaching _;;

facilities, classroom credit hours and so on as well as student pro-
pensities and behaviour. This Tinbergen-type reasoning assumes the
uriversity administrator as a target-seeker with fixed targets pos-
tulated in acvance. But there is an alternative viewpoint. Instead
o! a fixed=tarcet approach, one can use a preference function which
will enable the formulation of the problem in terms of mathematical
procramming. The solution to a mathematical programming problem
yicl:s 2 maximum value of the preference function wiuer stipulated
constraints. Tne solution itself is in terms of both quantity and
proce because ol the 'principle of uuality'.,
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Under simplifying assumptions we have the following mathematical
fermulations

Let m repregent the number of constiraints, !! the numbor of variables
represonting activities and M the nunber of slack variables. The
giaca variables transtorm the constraints stated as inequalities
into equatiens., For oxample,

X, X, X, Cigakta S b
tecomes (ufter the introduction of slack variables xi)
Zj Zx 21 85 gk1%¥3K1 * ¥ = By

where b is the constant on th. right side of the constraints. Then
the total number of variables is n where

ne=lNedt
now the following_notation is introduced:

CITN is the coefficient of the h-th variable in the i-th constraint.
the constant of the i-th constraint.

the unit cost of the h=-th variable,

the level of the heth variable.

the merow, n-column matrix of coefficiaznts aih'
s the mecomponent vector of the constants bi'

5 the row vector of the costs °k' S :
the vectur of the activity levels (x,. X1 see xn are its
iementc) which is called the ‘*programme’,
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Because sf the lineari.y assumption both for the constraints
and tor the preference function we call this a linear programming
formulation. Such an optimisation framework can be applied at both
the level of a total cducation system and at the institutiinal and/or
sub-institutional level of the university.

At the latter micro-level the linear programming model is
applied, gsay to the problem of allocating resources between research
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and teaching(1). Let us denote (for an academic department) the

- following symbolst

p jki is the price of the i-th staff member is the h~th section of
the Jjeth course,

Cjki = 1, if the i=th individual teaches the k-th section of the
j=th course and zero otherwise.

Pﬂki = price of the k=th unit of research by the i=-th staff member.

CRKi = 1 if the i-th individual produces the k=th unit of research
and 2¢re otherwise,

The preference function is written as

2, 2, 2, Py fog P e 2y 2, By o b mex.
subject to

.Zj 2, c:mi,-a-Z:,,‘cm‘*=ai

X, 2, Cyx i. =By
XX, ot

The first constraint limits the faculty availability, the

fl
w
- o]

'second-constraint deals with courses and sections and the last con-
straint concerns research time avallability. This single department

formulation of the problem along linear programming lines could be
extended to the entire university, taking into consideration levels
of teaching, research, budgetary allccations, physical plant and
equipment, space, etc. The assumption of linearity is probably not
very realistic and various refinements are possible to :remove this
assumption. For instance, we can postulate non-linear or quadratic
preference functiun and then attempt to determine an optimal solu-
tion. Solution procedures are not, however, readily available when
the constraints are not linear, and particularly in the case of non-
convexity due to increasing returns to scale,

1) L. Winkelmann, A Programming Approach to the ’llocation of
Teaching Resources, a paper presented at the 1005 meeting of
the Tuawest Economics Association, Dept. of Economics, Iowa
State University, Iowa, April 1965,
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Profossor Karl A. Fox outlined at the Conference the work
doveloped at lowa State University, detuils of which have been pube
lished(1). "Two similar approaches to cost estimation were discussed
at the Conference. The presentations were by Professor Anthony
Sottomley on his work on costs and returns per student at the Univer=-
sity of Bradford, and by Professor Olav A. Magnussen on the cost
estimation work being undertaken in Norway. To outline both ape
proaches would involve repetition; therefore the following extracts
from Professor Magnusse.'s paper, YA Model for the Estimation of
Current Costs at an Institution of Higher Learning"®, have been se=~
lected to represent the nature of the wo;k.

In the structure of the medel, i = 1, **°**°*’n represents the
different studies within a university, and jJ = 1, °°*°°*°°*m symbolises
the various levels, such as college, Master's education and Fh.D.
education,

The training on the different levels within a faculty is
organised in groups of different size determined by the organisation
of the training. The size of a group might also be influenced by
the professional status of the teacher lecturing. The size of a
group in faculty i on level J lectured hy a teacher of category
(pro.ess;onal utatus) 1 is denoted by kid where 1=1, ““"‘L.

The number of lecturing hours given by teachers of category 1l

(including hours of preparation) in faculty i on level J is determined -
-structurally and denoted by h}d . lh%d = hia is the total input of

lecturing hours given by teachers of all professional categories.,

1t we denote the number of students on level J in faculty i as sij’
' we can express the demand for teachers in terms of input of lecturing
“hours on level Jj in faculty i as:

nt. h? nb
Li.j = Sij . 1 + S.Lj ° i.i + coesvecee * Sid . ilj
ki3 Kiy ki3

1

. h

1) J.T. Sengupta and K.A. Fox, Economjc Analvsis and Operations

Research: Optimisation Techniques in Quantitative Economic Models.
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We will assume that k}d is independent of 1, such that

k}j = kg, for all 1, We can then write:

S Z 2 3. .
L s hy;, = Vi a or
id R}A id r'l iJd
iJ P id
Szj = Lid . ki as the number of students sometimes is determined
n.
i)

by the lecturing hours available. Estimating the number of students
in this way implicitly assumes that there is perfect substitution
between teachers with different professional status. On many levels
this is an unrealistic assumption, and the number of studequ ade~
mitted will then be determined by the number of lecturing kours

. available of each professional category. t

The demand for lecturing hours by the professional category 1
on level j in faculty i is equal to:

Li.j = ;‘u h].'.
, ij
The teaching obligation for category 1l is p~ hours per week.
The required number of teachers of category 1 is then equal to:

1

e 3

vl .__ IJ} __. Sv .'_ % = Si .. aj]: -~ o
Vig sl s }—1-31 . =24 4

- where a%d = ;;j . d
SR

This would bte the demand for full=time teachers if there was
ne rarte=time lecturing. we assume, however, that the proportion di
n: the total input of lecturini hours ¢iven by teachers of category 1
is cupplied by parte-time teachers. The demand for full-time teachers
of category 1 in terms of lecturing hours is then:

1 1 1 _ 1 1

Thus the demand for teachers of professional status 1 on

level J in faculty i will be:




1 1 .
a3y (1= d54) 854 ynich is equivalent to:

1y =
1
SLJ o= vl' i’ai' o-oo-ooo-ot.L
-r——‘]_-T— - oooaoo.-.aaon
813 (1 - dllj) d = 1: ---ocoo--o-om

We can ‘dynamise! this model by setting

1t _ 1 1 % S R 1l
Vij = ayy (1 - did) Sid = bij sid where bid is constant overtime,
We now assume that 512 s 84q o sil’ i.e, we assume that a constant
propoirtion S41 of the students on level 1 proceeds to level 2, such
that

513 = Si(g=1) * Si(g-1) Q

Thus, Sy = Sy) t=(i=1) s,, S We can write:
t=1 - '
Cglt t=(Jj-1) 1
It e Y
~ ‘ﬁ‘ggl . g

“~"In other words, within our system the need for teachers of any
category on any level will be determined by the number of students

_‘entering the first level. The model then estimates specific aspects

of costs, e.g. faculty, teaching costs, student labour input costs,

_.administrative and overhead costs, capital costs, etc. The equations._.- "

dealing with the expenditure on the salaries of faculty directly re-
lated to lecturing provides an example. Wages expenditure per week

for teachers of category 1l in faculty i is:

1l
% SR | o h
\‘li W .2 Qid P ‘{#

i)

J
Wages expenditurc for the whole staff at faculty i is:
3wt > :?J. (h} 1 ;:1 W)
W. = W. = h w + seewvee +
J

Q1
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nt,

= Ziﬁ.hid.wid where w, , = ;ri_.i W
J

1

w" is the wage per hour for each part-time teacher of category 1.

Total wages expenditure per week for teachers directly related
to lecturing is then: '

2: hi =:§: 2: Eii

1 3 13 By e Yig

The annual expenditure when the number of lecturing weeks are denoted

TRLETY
UDDED M E‘i‘i Biy i3
i g J

The value and relevance to university management of mathematical
work such as Profess.r Magnussen's, of analytical cost exercises
suchi as Professor Bottomley's, of resource allocation formulas such
as or. Cottrell's, and of many other mathematical techniques do not
need proving or expanding upon.

"~ An interesting extension of the optimisation problem to eco-
nomiC planning = an extension which has also been carried through
" for university planning models - is the decomposition. principle.
The decomposition principle views the planning process as an itera-
“tive system using changing price signals to move the components of
‘the plan and the plan organisation toward optimality. The principle
assumes a quasi-hierarchic structure of the organisation.

The principle is also used in resource allocacion models for
universities with academic departments or schools being co-ordinated
by a central administration(1). Take, for example, the following
viewpoint:

1) ¥cCamley, F.P., Activity Analysis iodels for Educational Institu=-
tions, unpublished Ph.., dissertation in Iowa State University
[ibrary, Ames, lowa, 1967, and mentioned in Karl Fox and

J.K. Sengupta, gp.cit., p. 689. :
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The university administration has at its disposal the ability
to establish internal prices charged or paid for the resources con=-
suiked or produced by the various campuses or oy the departments and
azencies in a gsingle compiex. This decomposition procedure enables
the university administration to choose that set (or sets) of prices
which minimise the total cosi of the system over any time span of
operation(1),

In thic two=level system, information flows in two directions =
the centre gives guidelines and the sectors return their sub-optimal
solutions = until an overall solution is reached. The model has been
regarded as a control system responding to 'negative feedback'!. By
necative feedback we mean that behaviour of the system is modified
by the margin of crror of the system's output with reference to its
goals. In this case, 'the shadow price system obtained by program=-
ming the sectors furnishes ¢ feedback that achieves the continuous
correction of instructions emanating from the centre'(2).

- Az Dr. Khan indicates in the foregoing views, universities can
auapt aspects ol model=building developed for national economies or
industrial firms to their own needs. However, there are drawbacks
ant, as with the advantages, the disadvantages are not unique to
educational institutions, though the degree of any particular dis-
auvantage may be greater for a university than for an industrial firm.
OUr. ¥Khan suggests that, at the research and development level, the
~ behavioural analysis and understanding of university decision~-making
has lagged behind the increasing sophistication of quantitative tech-
‘niques and models. The gap can be lessened through scientific ex-
veriments which put live university members in simulated decision-
making situations (e.z. business games), and through systematic
aecision-analysis research in real universities. The results of
such experimentation and monitoring of the behavioural elements of
university action should provide knowledge which can be used to im-
prove, extend, and make more realistic the mathematical models for
university planning and management.

1) weathersby, George, The Development and Application of a Univer-

city Cost Simulation Mode%, raduate School ol Business Adminis-
tration an ice of Analytical Studies, University of
California, Berkeley, California, 15th June 1967, ( mimeographed).

2) Janos Kornai, llathematical Planning of Structural Decisions,
torth Holland ishing Company, sterdam, 1967.
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CHAPTER 8

CONCLUDING REMARKS

Universities have responded with flexibility and initiative to
the quantitative pressures which have been thrust upsn them in recent
years; this response reflects considerable credit upon them as adapte-
able institutions alive to the needs of society. Thus the fact that
the fundamental problems indicated in Chapter 1 remain ought not to
getract from the major recent achiovements of universities.

lowever, the accommodation of large aumbers of students and
other increases in scale have been able to be achieved without major
cnanges in the management systems and practices of universities;

those systems in the main are pre-industrial. The remaining problems

of determining institutional mission, of reducing unit costs without
lowering the quality of the output, of the more efficient planning .
and co-ordination of research activity, of devising curricula of

- continuing relevance, of harnessing the technology of education and
of continuoucly adjusting their activities to meet changing needs
and circumstances, cannot be resolved without changes in the manage-
‘ment styles of universities. The main purposes of this book are to
underline that fact, and to emphasize that each individual university
has the opportunity to make those cnanges. Some universities have
sreater opportunities than others, but all institutions have some
scope for management innovation. It is also true that innovations
cannot be transferred as easily and uniformly amongst universities
as they can amongst industrial firms or other forms of orgenisation.
Fach university has to study the innovations made elsewhere in the
light of its own historical and local environment, and in the con-
text of its own structure and objectives,

95
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However, within those assumptions, it is highly desirable that
a university should seek to learn from the experiments and develop=-
ments being made in the fields of management and planning by its
sister institutions. The Conference attempted to highlight a few
of those developments which might encourage similar approaches in
other universities, The details of the systems, processes or models
veing developed at California, Sussex, Toronto or Yale may not be
relevant to all universities, but the attitudes and concepts under-
lying those developments are universally relevant.

As indicated by the experience of UIS in Germany, described in.
Chapter 3, external agencies can perform very important roles by en-
couraging and assisting individual institutions in the processes of
innovation in management. There is no lack of information on those -
processes; both the amount of literature and the number of lines of
communication to universities is increasing at a considerable rate.
In most countries, however, there is a lack of training facilities
and programmes for university personnel. The provision of training
and re=training programmes for all categories of university person-
nel, whether they be Vice=Chancellors or the newest administrative
recruits, is an urgent task which needs external help and pump~-
priming. . Theie is also a lack of team research into the feasibilities

- -and methods of transference of innovations amongst universities.

within an individual university, the first obJectives should be.
the creation of an atmosphere conducive to change, and the develop-
ment of a frame of reference in which the institution is seen as an
entity b ving purposes beyond those of factions, departments or dis-
ciplines, The achievement of these objJectives can be assisted in
many ways. For example, the university should take stveps to make its
members aware of the vital importance of universities as national and
international institutions in the second half of the Twentieth Cen-
tury. The roles of university institutions in the econom.c, social,
cultural and technological development of societies and people are
increasing significantly. Many members of universities seem to be-
lieve that the roles of their institutions are diminishing; if they
can be convinced that the opposite is the case, and that the respon-
cibilities and responsiveness of universities must increase 'as their
importance srows, then the members themselves may begin to understand,
accept and encourage the responsible development of institution-wide
objectives and systems and the concept of continuous internal change.

96

N ]
‘

= L

ERlC 9




Anothier proposition which has recurred throughout the experiences
reported here is that a university should adopt a systems approach
and should explicitly state and operate a comprehensive management
System. A university is a system; the understanding and management
01 1t$ activities cannot be properly achieved without recognition of
that fact, The uge of the systems analysis techniques can be maxi-
mised only when gsuch techniques form an integral part of a total
system for the management and planning of an institution. Ideally,
changes even more basic than the re-structuring of management into
one innovation-conducive system are required, as Herbert A, Shephard
has commented(1). "There are many organisations attempting to become
innovation=producers within a framework of manage:ial assumptions
and practices which are appropriate for innovation=resisting orga-
nisations. For them the innovative processes which should be of
greatest interest are ones which would help them to adopt and imple-
ment a framework more appropriate for the task. This movement re=
quires something more basic than structural change... structural
inventions can help.'but if the major pre-occupations of members of
the organisation are with status, with controlling others and with
getting a larger slice of an unexpanding pie, these devices will not
produce the desired results. The adaptability and creative applica=

- tion which are sought require a different outlook on life, on oneself

any on others., The impact of traditional methods of education,

~child-rearing and organisational experience has been to develop

ratiler complex skills for competing with others in a variety of
games.,, Viewed from the standpoint of the lofty humanistic ideals
that we from time to time proclaim, our practice is a theatre of the
absurd. At the same time, our capacities for collaboration, for con-
frontation with ourselves and others, and for developing in ourselves
and one another our full human potential have received very little
attention; the rules of our organisational games discourage the
vevelopment ana use of these capacities. In sum, movement towards
innovation-rroiucin, orpanisation requires processes of personal anu
inter-personal re-euucation so that more of us develop the qualities
of inaependence and capacity for autonomous interdependence..."

1) tierbert A. Shephard "Innovation=Resisting and Innovation=-
Froducing Organisations", Journal of Business, University of
Chicayo, Vol. 4O, Ho. 4, October 1567.
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However, in the absence of facilities for that re-education, indi-
vidual institutions have no option but to put their efforts into the
reestructuring of processes and systems into an integrated framework.

Several chapters in this book have atteapted to provide readers
with a few examples of approazhes to innovation from which other in-
stitutions could benefit. These innovations have at least one effect
in common: they are designed to help the institution recognise its
problems openly as the first step in the resolution of the problems.
One test of a management system is the degree to which it forces ex~-
plicit consideration of the issues which otherwise stay beneath the
surface of daily crises or build up into major problems for the
future. 1n most discussions in universities the "hidden agenda" is
more important and more relevant than the written agenda; systematic
management should bring these hidden agencies, questions, assumptions
and attitudes into the arena of open discussion.

The advantages and disadvantages of particular techniques are
a matter for each institution to assess in relation to its needs and
onvironment. The foregoing chapters have referred to the main advan=-
tages. The main criticism of the more sophisticated techniques can
be illustrated with reference tu model-building. The disadvantages
of model-building are: it is expensive and time-consuming, it nor-
'mally has to assume that relationships, activities and trends ob-
~ served in the past and the present are going vo continue into the
future, and it can deal only with objective and quantifiable informa-
tion. In essence, although mathematical models are complex and so-
phisticated mechanisms, the premises upon which they are based are
very much narrower than those which operate in the real situation of
an institution. These present disadvantages can be outlined under
three headings.

First, the construction of models is very expensive in terms of
both manpower and equipment; anyone who presses for their application
to a university ought to attempt to justify that application in terms
of coste-effectiveness, To the author's knowledge, none of the ex-
periments referred to in this book has been evaluated in these teras.

Secondly, the present generation of models can deal only with
information, activity and objectives which can be isolated and ac=-
curately quantified and in which change can be measured. These
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limitations are beceming increasingly apparent in the application ol
models to industrial firms, and they restrict the value of models
to educational institutionc whore even the central activities are
difficult to separate and to quantify precisely. These difficulties
do not need to be described in detail., They inciude the fundamental
one of the definition and measurement of each of'uhe outputs of uni-
vercities, Professors of Econometrics or Cperatiohal Research, who
are experts in the construction of models and who are also concerned
about the provlems oi the universities within which they work, have
so far been unable to bring their specialist expertise and their ine
stitutional experience together in order to construct workable models
for a university. Even if the specialists can solve the problems,
such as those surrounding Joint production, externalities and mea-
surement of quality, the fact remains that an economic model is not
sufficiently widely based for operational use within a university.

A university is both an organisation and a community; questions of
sociology, the rights of individuals, the nature of employment and
work, etc., do set limits to collective action which have to be re-
cognised by management, - ) S

Thirdly, most current models are non-dynamic in that they have
to operate on the acssumption that the trends of the present will
-.centinue into the future. . They are not-yet sufficiently flexible - -
instruments for efficient use within a university, which is an in-
-stitution that changes largely through external stimulae and incen~ °
tives monitored to it by means of frequent external political deci=-
siors.,

The fact that institutional model-building is not yet a device
whiczh can be used extensively in the planning and management.of ine
dividual universities does not invalidate the relevance of the model~
building approach to university management, particularly in the use
ol such technicues in limited areas of university activity. 1In the
lony; run, mathematical models will become both vital and routine
devices for supportini: the value judgements of university management,
Al.o, the essential advantage of the approach has immediate relevance
anc validity; it imposes a discipline which requires managers to be
more precise in their understanding of objectives, assumptions, and
relationships between activities and variables; in its simplest form
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it requires managers to state and check the intuitive or mental
models which they constantly use as the framework for decision=-
making.

The modelebullding approach represents one major way forward
towards improving the efficiency of universities. If progress is to
be made as quickly and smoothly as possible there are at least two
prerequisites. First, model~building should be promoted as a devel=-
opment activity involving inter=disciplinary teams rather than as a
pure research activity. It needs collaboration amongst the specialist
experts in economics, operational research, sociology, management
science, and the behavioural sciences., It needs close c¢ollaboration
between the specialist managers in the areas of finance, space, aca=
demic activity, e€tc., particularly either to build behavioural reality
into the mouels or to clarify tane role of the model in the real situa-
tion. Such a systematic approach to model=-building for educational
institutions is essential sinece the main pur.ose of the model is to
inculcate a systematic approach by the institution to its problems
an. opportunities. Secondly, the dangers of providing managers with
scemingly scientific and exact information provided by the present
ceneration of over-simplified models needs to be safeguerded against.
Those dangers are rzal and need to be recognised by those who promote
‘the model=building approach; there is too much at’stake for the fu- -
_ ture of individual institutions for such risks to be understated.

AS in the case of modern medicine, science and technology generally,
therza are very few advances which are not also potentially dagerous.
This is not a sutfficient argument against pursuing those avenues for
advancement, but it is a very strong argument in favour of doing so
with scientific caution, and of taking steps to avoid side-effects.

The increasing rate of change must be borne in mind. The uni-~
versities of the 1970s will be faced with greater increases in scale,
more coaplex financial and social problems, increased need for in-
ternal diversification within a unified system, more complex struc-
tures and patterns of learning and research, and more intricate ex-
ternal relationships. In sum, their management and planning will
become much more complex and much more important in its effects. In
view of these changes, improved techniques will be essential for the
management of universities in the 1970s. Individual institutions at
this time may see the development costs and other problems associated
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with rigorous techniques as a price they cannot afford in relation
to the shorteterm benefits and the resources they have available;

in those circumstances the development of approaches such as model=-
building should bo supported through co=-operative ventures or by exe
ternal aid. It ig through such developments that techniques may be=
come available in time to meet the new problems of the 1970s.

In the meantime most individual institutions should tackle the
more urgent problems directly concerned with the nature of their
decizionemaking processes. If those processes are not sufficiently
democratic and participative, if they over=centralisv initiative
rather than encourage co-ordinated devolution, if they are too rigid,
it they do not clearly assign responsibility, if they fail to build
in responsiveness to environmental change, and if they ignore the
socio=political aspect of the¢ nature of the institution then more
sophisticated management techniques muy aggravate the problems of
the 1970s rather thin assist in their solutiorn.
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