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research. Presentation of the papers is divided into .four parts:
introduction, general information and overview of the Um.versxty of
Copenhaden, governmen“al -agencies, and the desired university -
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illustration:of some problens. budgeting, economic management and
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"~ planning agency; simulation model of a university; decentralized
. planning in a university system; moving decisions between management
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Tke Centre for Educational Reseurch and Innovation was created in June 1968
by the Council of the Organisation Jor Economic Co-operation and Development for
an initial period of three years, with the help of grants from the Ford Foundation and
the Royal Dutck Shell Group of Companies.  In May 1971, the Council decided that
tke Centre should continue its work Jor a period of five years as Jrom Ist January, 1972,

The main objectives of the Centre are as Jollows : .

— to promote and support the deveiopment of research activities in education and

undertake such research activities where appropriate; -

= lo promote and support pilot experiments with a view to introducing and testing

innovations in the educational system; .

— o promote the developm:nt of co-operation between, Member countries in the

field of educational research and innovation.

The Centre functions within the Organisation for Ecomomic Co-operation and
Development in accordance with thz decisions of the Council of the Organisation, under
the authority of the Secretary-General, It is supervised by a Governing. Board composed
of one national expert in its field of competence from each of the countries Pparticiputing
in its programme of work. -

The Organisation for Econotric Co-operation and Development (OECD), which
was set up under a Convention'sigmed in Paris on I4th December, 1960, provides that
the OECD shall promote pohaat desiened: -

— lo achieve the highest sustaincble economic growth and employment and a rising
ﬂmdardoflir&ghﬂ(mnbammm, while maintaining financial stabilit y
andtlrmawnm’bwelolhedevdopmtoflkwr&l : .

=- to contribute to sound economic expansion in Member as well ¢s non-member

Count:ies in the process of economic development;

’ S .=
=~ to contribute.1o the expansion of world trade on a multilageral, non-discriy inatory
basis in accordance with international-obligations. -~ ., -

The Members of OFCD are: Australia, Austria, Belgium, Canada, Denmark,
Finland, France, the Federal Republic of Germany, Greece, Iceland, Ireland, Italy,
Japan, Luxemboury, 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 : per
Director of Information, O.E.C.D. .

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

-
Jes

Ay
The opinions expressed and arguments employed in this publication
. are the responsibility of the authors
and do not necessarily represent those.of the OECD.
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In CERI's Programme on Institiutional Management in Higher -
_Education, eight un1vers1t1es Were-brought together to set up
teams within their 1nstrtut1ons to work on their respective presr
selected problem areas. (1) These teams have worked over varylng -
lengths of time, none of which exceeded two years. The results of
their work, together with the results of the in-house research of
the Secretariat was presented befcre a wide audience of university
.executives and managers and Goeepnnent representatives from the
-OECD Member countries at an Evaluation Conference held in Paris
on 2nd-5th-November, -1971. ' :

. The Programme's work has now produced analyses of the major —————___
problem areas of university management and the general directions
in which solutions torthese problems must be sought. By concentrating
the effort in selected\university environments the approaches
developed may not have the attraction of generalltyt but this has
been more than offset by the demonstration of concrete ways of
tackllng the spec1f1c problems of un1ver51ty management .

This effort represents sxgn1f1cant contributions in, at 1east,, 4
four areas : . -

- . - —

First, conscious of the fact that universities have become
major consumers of- financial iesopfces; it-has been p6$§ib1e to
indicate methods for evaluating the reqnirements of resources and
their costs not only for the university as a whole but espec1a11y
for its-différent components. This has 1nvo1ved the use of the o
budget as a p1ann1ng tool by linking the expend1tures, as far as -
- possible, to the-objectlves of ‘the programmes fQP‘thch these
expendltures have been 1ncurred . :

1) These un1ver51t1es ‘are the Free University of Berlin, - ~
University of Bradford, University of Copenhagen,
Chulmers University of Technology, Gothenburg
University of Lancaster, University of Nijmegen,
University of Novi Sad, Université de Paris xs:anterre.
The University of Copenhagen project was, however, carried out
by a team from the Technical Un1vers1ty of Denmark.

Y
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- Second, it has been possible to demonstrate the costs and' the
éohsequences of different decisions concerning selected university
matters both for current operations and for expansion, ia order‘that o ' v
pollcy—makers may choose desired courses of action. Such an approach
offers an opportunity for effectlve‘y reducing the arbitrariness of

" decisions concerning the allocaticn of resburces,’gnd thereby

improving “the general efficiency of -operations-. . . .-

) ‘Third, from early in the ‘development of .he programme it was

found that the basic information requirement for university-wide

management was either lacking or-was too dlepersed among varlous - P
bodies for its effective utilization by dec1slon-makers. It was :

p0551b1e, in the programme, to carry out pilot exercises not only . .
to determine information avallablllty and réquirements, but -also -

to propose the creation of an information base within the un1ver- -

—
- despite great diversity of enviianment in which the univerdity

oy

szty~geared to the needs of the decision-makers.
Four, computer-based mathematical techniques and models have _ 7 . - . . A

been constructed and tested-to demonstrate thelr potential usefulness T

in providing a range of results quickly and effICIGntly, not only . - .

for the specific problems of the university for which’ they were -

constructed, but also for 51m11ar problems in a large number of

different un1ver51t1es. ~ i : :

- . - . N B T
oo - - - - 17

The studies carried out so far have clearly demonstrated, that

functions and the variety in the pattern of" their organisation, t
they. neverthelessnshare common. problems which can be tackled .
thvough 1nter-1nst1tutlona1/znternat1ona1 effort. N . s LT

The Danish reg?rt is the: result of a project initiated in____ _ _
1969'by agreement between the Danlsh Ministry of. Educatlon and the . '
OECD Centre .for Educational Research and Innovation. The aim-of the
research project was to develop a p1ann1ng and control system for the
Un1Ver51ty of COpenhagen, with the view to~1ts -general applicability.
A financial contribution to the pro;ect was made by Shell Denmark .
by agreement with the-OECD.- - _ - LI '
Dr. Arne Jensen directed the team set-up at the Technical "
University of Denmark. All chapters in. the report’are publlshed <.
-in the names ‘f the research workers who undnrtook the partlcular P

aspects of the research. - - * ‘ -
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OECD Technical feport ent.t'ed University ‘Decision Structures. (1)
- 'Dp.)Abdu} G. Khan was the staff membef responsible for the
CERI f’rogramme on Institutional Management in-Higher Education,

and as é_\.gch has played an overall Eéordihatin‘g role for the whole

Programme. He was assisted by Dr. Paul M. LeVasseur.
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. ST . ’ SR
N - . The problems tec(ng our institutions of higher. education are by no means
. a unique Danish problem The rapid increase in‘the influx of studeuts to the .
7 E = univereitiee and the eimuitaneoue growing scarcity of resources have neceui- )
tated a continuous and greeter effort to improve the pianning and resource alloz
e cation techniques L N . N

-~
-

The reeuit: obtained and the methode deveioped by the reeearch team

are not eternal truthi which, if applied at any time, will lead to improvem=nts.
Modern management techniquel are continuouliy modified and improved in
accordance’ with our increned knowledge.: It must-aiso.he-empheuzed that
several local problems have peen incorpovated-ih the work. On this count the
results mny .ufter‘ lomewh'et in general applicability. The resulis presented
in this report are however our best éstimate of those methods which in our
opiriion can be readily adopted end luccentully implemented

The research activity has been carried:out‘ by & ‘group of 6 peopie with
very. ditterent academic backgroundl, ranging from induntriei Engineering,
Economicl, to Sociology. 'I‘he members of the renenrch‘feem were not only se-- o
iected to hﬁe different educationei bnckgroundl, but also to heve—dmerent
" work experiencu. ‘One group member was borrowed from the' plennin; depart- -
ment ot the Ministry of Finance, Another hed worked part -time .in- tho
depar:ment of higher education- ol the Miniltry oi Education. Two ylere tacuity
membeu at the Technical University of Denmark. The two finni p-o\ip members

‘ were both foroun releereh workers with experience in nimiler work elsewhere,
Quite by accident we diocovered that several team memberl previouliy had
heid important positionn witiuo,no ot the moet inﬂuentiai student unions, .

" Niels Hommer -Jeapeuen iwupMnteu degree in Economics. he graduated
. from the Univerlity of Copenhagen, Jan, 1970, He is working half time in the ©
Ministry of Education as a staff riember in the Planning andBugigeting Department,

I8
«

PSS

Lot

7 Sy v D S Bt e “7
. Ao

-
-
. -
i N j
M h >
i "
¢ -
. B
! . )
» .
"
o
} s 7
. -
*
“ulh
:
¥a
- .
{ i
-
Al
f‘- -
s
®
.
—
. i I
.- .
i . -
; PR
*
. - . 7 -
» »
I R S T RN = (N R TS



poe 4

T

O
«
(

* Jens N, Christianaen has'a Masters degree in Economics; he p.duit:; ‘
fromthe University of Aarhus in Jun, 1970, He hubeenetudentre,nreeenntive in *

several public commiuione oneducntion Heworks parttime onthe CERI project
nnd he is a staff member of the plannih( group of the Mmuu-y of Finance,

>

Bo Munch-Andeuen has a Mastersdegree in Electricn Engineering and
Operations Research from theTechnical University of Denmark, Jan, 1968, He .
has previouely worked in the Defence releurch department and -pent

- two yelu with Control D.tn Corp. in Celllcem. before joining the CERI pro-

) Management Science frem theTechnical University of Denmark, -

ject in 1970

" Hans Jﬁuen Rasmusen has a Mutendep-ee in” Opot’auone Research and
Jan, 1968, He -
had been working in the Nat’. m,&mmc- depu'tment before joining IMSOR in
1969, where he has been working on several eduuntlonal planning. proble;nl,
well n other operations rnelrcb projecte Y

T Dr Jonathan Halpern nu been with our pruject for two monthc, etopping on-«
his way from BerkeleyCeihomin to Isreel. He“w ote his Pb, D, dinertntion in'
1970 dealing with faculty plnnning. and he has beiin working with the Ford Foun-
dation .teeenrch‘.roup at Berkeley for four yemc ‘

Rnymond Jurkovich kas a Manters degree i m Poliucal Science and Publ;::_ -
Adminletrntion from Berkeley. Sept, 1968, Fe has been with the CERI projoct
for & months in 1870. He has- previouely worked on modernintion and dave-

lopment research. tor the developm; nutione - - - i §

. The dlvenmcntlon was adopted in order to Secure a broed nnd genenl
_ attack on the problems, ‘An informal nteerin. committee was esteblhhed tosup~_
plement the research team, This commlttee repres the Ministry of Educa-
tiornnd various offices of the ndmlnlm'nuon o( the niveuity ‘of Copenhagen, ° :

’7 The main purpd:e of this committee was to pravide the research team members-

witl possibilities of access to various decuion-mldn‘ bodies of the Uulveulty.

. as well as to provide & forum lnr dheuuion of the reuerch  work and Fesults,

Members of the ateéring committee were Mis, Berrit Hansen, Mrs: Lilian
Vohn and Mr, H.Puulrd‘Nielun, all staff m!mben trom the Ministry of Edu-
cation ; Mr, O,: ‘Hpttding, Mr. Fans Myltot‘t k'omthe economic administration of
-the University of Copenhuen. Mr, P, V. Olters and Mr JobnA. Sﬁremeu from

*
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* the data proceuing diéﬂsfd;\«& the academic administration of the University
of Copenhagen, Profenor Erhng Olsen and Mr, Bﬁrge Klemmensen represen--
ted the faculty and the studsnts of the Univ '-cﬂty, Durmg the project Profess’cf * .
Erllu Olnep ‘was nominated Rector for the new University at Roskilde, | oL

N S v

¥
]

—

' 'I‘he University ot Coperfhagen was selected as the targ ' *nstitution for

-

.

, our relureh. prhmruy because méum»enny appeared 1o suffer most seve-
rely lrom the.rapid expansion in the number of studenu enrolled, '

‘!‘he project was placed at the lnstltute of Mathematlcal Statistics and Ope- —
>ations Research, the 'reehnical Univermy of Denmark and a total of 18 ’
months were available for our research work, During this time 14 working pa-
pen have been iq_cued .

oAbt

=
'__.M .

A e TN U S

This final :‘eport is hrgely bued upon the ﬂ:We nentioned working pa-_

‘ pers,which implies that this report is compooed of' levenl papers, each of :
ST which is considered an enmy. It may appear that the conclusions “of different

‘ i authors are slightly. mcouruent and that certain problems appear and are sol-

vedlnmorethanonepeper - e . e

w

o - " This should not scare the reader, lndeed we hnve deliberately attempted
. to devise a number of methods and certa!nly not a oig_lle method,

A, . The gods in this reseuch project can be aummarized in terms of the
CLIioe lollwlng maln issues: ] ‘

—

= To sha\v how qu;n’dtauve techniques can be frultmlly applud inauni-
versity environment, From the very be‘innin; ol .z research project we felt
. " “that one of the main causes for the administrative ditficulties encountered at the
University was a _general lack of proper mm(erul techniques. The central
) dechion-mken completely lack the means by which they can compare and
N N coordhme proposals and ctivities, The pumber of activities at a modern large -
oc.le universily-is measured in termo of thounnda, .yet the decioion-uukln;
“bodier, hoth at the top and at the batom, are witbout any means by which they - -
car obtain a comprehencis'e view of the synem and its future, .

.

- To lhmv bovun efﬁcient decentralized plannln‘ procedure can be imple-
mented, Decemulized plmlng 1; conoidered advm.geous for twn very diffe-
rentreasons ! ' - S /

One is that the level of dlv»uit.catlon and specialization in a univeuity is
so high tlm, for all pracucal wrpooeo, it s- Mpomble to create -u planc for .
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innovation at:"the top of tlle system. ‘Rather, each member must be motivated
to develop new u!eas upon which mnovatlon can be based. This requires that,
each member or group of membeérs are guwven a certain degree of free’iom,

and that their actunty is only con!rolled through some comrnon parameters. *

e

- The other reuonuthattbc amouutofdau andmformatmrequiredto -
pf'rform a central control is so larze and extenslve that even the most versatile -
<bomputer system can never satisfy the requirements. The errors and the bias, ~
which are a resultol hnghlydxfferentoluectwes among those contrlbntm( the data,
render the data of questionable value, ,ina decentralxzed planning system much

less mformauon Ixas to be transmxtted between the decxsxon-mahng bodiu

&mamw and improved bud‘etm‘ and planmng procedure The
procedures currently applied have a tendencyto mix the stratepc and tactic - -
planmng phases together. -The process-also has some very long time -delays
built into it, The main unphcatxon of these delays is that tbvepertments and
institutes of the umverslty, who have the least mamgernl potepual ﬁ ope-

rate wlt.b the longest planmng horxzon, - . - . -

- Pmallx our goal m to concentrate upon the developmem. o( sunple de-

i clslon rules, both in terms o( mathematxcal ‘structure and in terms of data

reqmrement We ‘do feel that. this xssue is a crucial ume,because onlyafe' peo-
ple ata umversity can be expectcd to be familiar with the techmques of opera-»

tions research and managcment sclences. - : o )

_The meiﬂipurpose of this reuarch project has been the’develupment of

.+ - quantitative management techniques apphcnble ina university environment. -

Durin¢ the 18 montlu of 3 resenrch activity mnythin'hve clnnged inside -

.and outside the research group» Not only did we, as aulym contxmously in- -

crease our knowledge on the way a unlver:ity workt but the University as _
well introduced new ideas and innov-tmnc Someof these innovations were un-
doubtedly due to this research work but many resulted from cre-uve work of ad-
mininrntors and decision-makers in tlle eduutionnl syrtem

~ 5 e WY - - -
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- _This knowledgze may post festum suggest that the research activity should ",
- ) have followed a djf:ferent path of evolution. During the research activity it was . Lo
i learned that some of the current managerial difficulties seem tobe ares - >f  * ! : -

an unsuitable organization rather than a result of insufficient managerial tech- Lo e

e - z ’>4l - F
) ] ] niques. However organizational nnprovemeuts and innovations can never be - i
. - - = mceeesmlly introduced with- mmfﬁeient manuernl tools. ' . ) S ) i
i e - - er research work u uot thc only work curremly underway, and it is in- - -
- R -

1 teresun‘tonotethatmnyottheconcluumue have -arrived atarelnghly i .-
eongmentwnhthoeepblubedelseshere - ) R -

U o ) Profmor Oliver, - Professor Balderston and h-ofesm Weather:by.ot the

. . Ford Founduiou-eponscred Research Program in Universuy Administration: at -~ ’ . R
- e~ -1~ the University of California, Berkeley, have among others developed many x B
s - _— - interesting methodt.Profeuor Acko(f of the Umversxty of Pennsylvtnia hasalso -
:_ : T T been dealing with several mportant issues related to this area ofresearch _.‘M ’ .
- _, S The fﬁ"ﬁ' usable result of our own work is the development of two readxly —_ : )
= applicable models, One is a fo:;ecastmg type smwlatlon model . a i “S’Ff B % .
- T T i particularly developed to determmelhe conseqnen*es of acuons ofvan’us B !
_ T sorts,. - i ST 0 . 3: _
o S S - Theotherisadecentraiized&mceaﬂocaﬁonmoaelandproceme a- . 3
o E -model perhcuhrly developed to recommend a epeemc action to be taken in ) % {
P a-dertosolvealroblem. - e T - ’ i -
ST ] Slo1ooL . {'
e .- ) vBothmodelsaredesignedtobecompmiblemtermsofmputdatarequn-e- f

I - ment and system structure. Bothmodelsauempttosimnhteoneeducatlmal - - -
] o C 7 metimtionandbqhummethatthemstihmoncanbesubdwideﬂmtomeral - 3 N .
o ‘5‘, = ‘sectors, e‘ehoperatingrehhvelyindependentottbeothers Asamtterof : B - ’

- o Lo ":‘} ’;_‘- sunphcxty onlytwo levels are dealt vuthinthe presentat:ont o o -
B e Afurﬂ:ertwomodelshevebeendeveloped hmuotyettoasugeofimme ) P S
. 7 o _ 7 diate implemenhhou :One deals ‘with the pouible use of- earmarlnn(of re- I
LT T -1 - sources in planning’ and the other deals’ vithaproeedlre applicable to the ) - . )
R EE =T controlofresource allounonsmeueswhere eemraleoordnmuonhutobe - —
- : e 1;;—;7,; h reducedtoammuuun. - ;;:_ - e T oo 7 .- ‘, T

. A o ;7}7 Theslmletionmodgpert!v Cha_pjerc)ubuedupontwonowmodele,m ) .-
e T deeeribingthenowotetudemaudtbeotherdesaibingtheﬂowo(.tsuﬂtymem- [ETE N S

- o T

e e e bers. 'nlnee_tudemAnowquel’heealeeeetoe:fq:eechiogtheminaeeeeglmdy Sreroe g
' \.’lr : - i v"\_‘, :7 - o - R ’/’7 '-";: s i 7 N 7 - - - ) ] . -‘l;éf.»:‘”, 1‘ ‘:‘:7
ERIC ™ = o R e

JAc - - - - - o o i ’ E
i v provideay e | . i P i o A . - - A




X

»

ERIC -

PAFullToxt Provided by ERIC

o

“~

- term gonls - -

L-mversity.and the number of grades is chosen 50 that approxu:natcly 9%
of a cohort of students distributed in - one-year mtervals.are represeu:ed by
the model - ‘- . . *

T\vo addxtional grades are employed one counting the drop-out and- the

‘other counting the graduates.- The > underlying flow matrix has been estimated

usmg real data from the University of Copenhsgen. .

The transition coefficients of the faculty flow model have been estimated
sing life tableg and an estimation of the distribution of service tune for tenure
faculty members. The promotion rules correspond to those currenuy proposed
in Denm;:-k Botli flow models use a time base of one year.

Based upowthe forecasted new enrolments the‘student no\v model compu-~’
tes' the distribution of students-on the various grades: The- requu-ed number of
teachers isg- computed for <ach of the future time periods usxng sector -wise-
student/teachér ratxos The faculty now model computes the supply of teachers
in each’ sector. If any demand does exist, the necessary number of teachers is
lured mto the youngest age grade of the model : o

'l‘be sunulatxon model has further been developed to compute the resultmg
salary and overhead costs for each o! the sectors and each of the years in the
forecastmg periodw s . N

'l‘he mam purpose of this forecastxng type snnulatxon model isto _provide -
a tool fo.- arapid.comprehensive evaluatnon of the. future consequences, in
terms ot total cost_and manpower reqlurements of the introduction oﬁ'or ins-

7 tance,ahew- curriculae. smaller class sxzes, a dx!ferent promotxon scheme for .

the faculty, unproved student/teacher ratios and 80 “on, “All these are issues of
great lmportance in strategic plannmg and in the formulauon"’of feasible long-

- -

oy

'l‘be model assumes that a central umversity-wide data base can provide

the necessary student and faculty flow data “and relevant costs data, The model
operates inadetermmlstxcway. R o -

*

_ - That isnoeuncertamty appears in the model.’ Al parameters are assumed -
fo have fxxed but replacenble values which can be controlled and’ modlfied in
the course of the planmng process The model has been developed snd program-
med by Nnels Hlmmero.lespersen. e - P ,

The deéentrahzed plannL 1- (Part lV Chapter 7) lus been designed

O
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- prlmanly as atactical resource allocation tool. These dectsnons are in general
characterized by a general lack of resources and by incomplete mformatxon
'l'he general lack of resources imphes that the most pronounced demands must
be satisfied first, Thus one purpose of th:s planmng model is to present the -
- decmon—maker vnth one partnc:nlarly good way in which he can allocate the avai-r

lable liquid resources in order to obtain the best .overall achxevements

The problem of .ncomplete information is circ'..mvented by the introduc-
tion of a decentralized declslon—malung system,m wlnch the central dectsxon-
maker only deals vnth total costs and total achxevements and Inghly aggregated
decxslon varxables, but not mth the mdwndual prn;ects which are left to the

decentralxzed leaders to select ) ) g'-‘ - o

'rhe problem is formulated asa hnear programmmg problem covering all .

-

fou:: years of the current budgetmg pernod The central decision-maker solves
a master model, trom which he receives mtormatton 0n the prcper resourc-

quotas whxch he shall allocate to each sector - - i E -

- . Each sector subsequently solves their own decentrallzed model covering
their activm.es ‘Each decentrahzed

secto. responds ‘{0 the »isources recei-

- ved in terms of thc. ,associated shadow-pnces A measure utdxc...tuw how much

.
[

e Y 2t M S sk g ot i el = Lo s P
B . o
. . )

- ¢he plan vnll be unproved 1f oné more unit of 3 resource is ,made available),

!l’hé Imal (optunal) resource allocatnon is reached through' a sernes of 1te-
' rations, ‘in whick the central dec:snon-maker reallocates the resources until all

sectors show equal values of the shadow prices T -

-

'l’he central master model is mtroduced in order to pernut the central
decisnon-maker to valxdate the shadow-prxces he receives from the de.centrahzed
. sectors. In fact the sectors need not have thexr own model they may choose to
respond byother means, 'I'he master‘model does however prov:de the central

decxsion-msker with an emcient mcans tocompare resource use and requxre-

- ments from the sectors )
e 'l’he pl}nning inputs are the future expected teaching demands for each of
the sectors, ¢ future expected total resource quotas or ceilmgs available to -~
" the unlversity and finally the current (uutial) distribution of tenure and non- .

V’tenure teachers, The output is the allocation for: each planning period of tenure

-

and, qon-tenure positions that besLsatishes the ovezall;‘teaching demands, consi-
dering that the tost and productxvity per tenure and non-ténure position varies
from one sector to another, as well s that dlﬂ'erent possibilities of substxtutnon
* between tenure and non-tenure tehcfung \xist - i -




PAFuiToxt Provided by ERIC

I3

L4

S O

,'T

- -
SN

. These dx.ferences are mainly a result of the different research and teach-
ing polxcxes and goﬁls adwd by the faculties of the vniversities, The’ model
provides the decisxon-maker with a tool that readuy can devise the optimal
resource allocatxon for the entire plannmg h¥rizon each time me resource cmlmgs...._._——
are changed The model can equally well determine the best resource allocation .
if one or more_ of the teaclung demands are developmg dxfferently from what

-

had been antxcxpated - - - . .

=3

The model can fmally be used_to evaluate how the resource ‘allocations
-are affected if one sector wants to mtroduce an innovatxon which will affect
the unit cost or productxvxty of the.manpower posxtxons The model has been
de{eloped and programmed by Hans Jﬁrgen Rasmusen )

'l'he apphcatxon of earmarlm of- resources has been studxed by Bo Munch-
Andersen (Part IV, Chapter 8). —:‘; S -

A miodel has been developed for. analyzmg the effect of moving decxsxons

’ from one level of umversxty management to another o i

;rhe decxsxons considered are the allocatxon of two types of resources,

7 manpower and money, to s set of acthtxes The two levels of management are

assumed to have dxfferent preferences as: to the allocatxon of resources on the
E e

) actnmxes, In the model the upper level management‘nrst allocates a certam

_portion of the avallable resources, and subsequently the lower level manage- '

ment allocates the remauung portxon of resources. -Both managements attempt
to mmfmxze the devxatxon of the resultmg combmed allocation from their parti-.
cular. preferred allocation DR Yoo Do - Tt

—
-~

- Ci'anging the upper level portxon of aVaxlable resources from aone to all

of it, the ‘model ca.lculates the resultmg combmed allocatxon and me,asures “for

the deviatxon from the preferred allocatxons ST )

The results of this research actxvity suggest that earmarkmg of certam
amounts Ol esources mightprove to be an etficient way of controlling decentra-
lization partxcular‘y when' used asa managerxal tool aimed towards a minimx-

zatxon of conflicts resm’fng frorn goal di’splacement.

> - . -
- \‘(77 ‘., -

. 'rhe deyelopment of a regource alloeatio ),procedure,appl'cable in cases
where future demands cannot be forecastsd has been undertaken by Hans Jﬁrgen
Rasmusen, IPart Iv,., chapter 9). 'l’hxs procedure is based  upon the application
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of past achxevements asa performance crxteria and is particularly mtended to
be used at the institute level of a universxty, where a consxderable latitude in
the selection of elective ‘subjects renders it more or less xmpossxble to forecast
actual demands, -and where there is a. consxderable degree of freedom to

introduce new courses and to drop old ones, S -

A~ - -

Although yet m a tentatxve form, this procedure has several advantages of
whlch the most pronounced 1s the dramatic reduction of the required data and
data-processing system. Rather than requiring demand forecasts for each
course and act1v1ty, this process only requxresthat all current and past activi-
ties are regxsccated. The achievements are then measured with the aid of stan-

Prior tothr modelbuildmg Hammer -Jespersen and Rasmusen,together )
with Jens N. Chrlstlansen, Raymond Jurkovich and Dr.. Jonathan Halpex"n,under-

took a serxes of fleld studies, -in order toacqun'e some general information about

the sxtuatxon at the Umversity of Copenhagen, as well as m the Muustrxes of _

Education and Fmance. The reports by Mr, Raymond Jurkovxch and Dr. Jona-

than Halpern are bexng ussuc.d ira separate volume

15\—3'"\'h 7 Part 11 of thxs ‘report’ deals with the results of our survey of the Umversxty

of Copenhagen Among many other thxngs thxs survey shows that the student/teacher
ratio has been essentxally constant over the last 15 years However the teachmg
loads feel heavier today because of the extenslve diversification of teachmg
actxvxtxes and because of a gteady tendency to apply more and more teacher—

consumxng educatxonal methods S TaT 7 .

We also found that the top decxsxon-makmg body of the Umversxty (the .
konsxsforxum) has found it very difficult to coordinate the actlvmes of the five
Facultxes The Natural Science Faculty, on, the other:-hand,” - has been able to luse
non -tenure teachers as.a means to equalize teaching loads, Thxs Faculty;also

appears to follow apersonnel policy which is far more stable and harmonic than

that ‘of the Umversxty m general -

The number of professxonal managers at the University is still found ‘to be
very low. Most plannmg at the Faculty and Institute-department levels is pel‘-

for med by prolessors, who engage in this work more as a matter of necessxty -

than as. a matter o! xnterest : - o~

'.n v

=
-

Part II1 of this report deals’ witlrthe current planning trends and ldeas of
the Ministry of Finance‘and the Minlstry of Edue,ation.x
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- The most important result of our research in this field is.the knowledge

we acquired about the planning constraints. The Ministry ‘of Finance introduced

aresource ceiling planning system a few years ago, the ultimate purpose of -

which

planning procedure still suffers irom several deficiencxes,

be expected to go hand in hand thh any ma’lor ~1nnovatlon.

“has been to introduce some aspects of decentralized planning, This

s The most 1mportant feature related to our research work is the attempt

to appréach a state of total planning as well as a tendency towards the applxca~

tion of aggregated decxsxon variables and system parameters

- Further the Mlmstry of Fmance has recently introduced the concept of. -

perspective planmng. For the ﬁrst tune all public mstxtutxons and agencxes

T

—iwere told to work’ serxously on the development-of long-term goals and objecti-

ves, “as well as to consxder the means by whxch these goals could be attained

.J‘!‘he main defxcxency with tl‘ns work is that quantitatwe planmng techniques‘

have still only. very rarely been applied in the’ plannmg. The result is that the

-

which must-always

central decisxon-makers still lack comprehenswe views of the planning sectors, -

as well as a proper control system

E._/'

A.‘._,i R

R

The reeult is that the pIanmng is comphcated and the decxsion making is

delayed because of too much unnecessary centralized decision-makmg.

- L e,

N Umversxty Plan g

-
e

: -
s

The'Danish"CERI research project is composed of a basic areas of study.

'I‘he first one, broadly, speaking, covers the economic Iramework within whxch

- Sucxety today’ carries out its financial planning

" The second study area deals with the consequences of various klnds 61

. mterventxon and inﬂuences upon the umversity.

-

.o

'I‘he thxrd study‘area is an attempt to develop a comprehenswe planning

model based upon the decentralization ideas expressed by Kornax ‘and Liptak

. among others Thismodel is further developed so that it is compatible with the

other sfudies,

.
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“The fourth study area is an attempt to 1nvestigate the overall conse-

quences of different goals and objectwes at different deCISIOn levels. The diffe-

S~

rent goals we had in mmd were partxcula.rly those expressed by students and

faculty members

The last mentioned area of study does, ‘however have implications that

reach much: further than the objectives of the project. .

From the very beginning -the results. obtained in the fourth study area

- were very promising, and I would like to use these results to elaborate upon

' the relat1ons between society and academxc groups, usmg a generahzed version

for wh1ch only 1 am responsiblet ;

o

. Let us assume that level one: represents the soc1ety ir general and that

level two is the governing boards and committees of the university. Let us

" further assume that fhe actxvities are the institutes and departments to whichr

resources can be allocated in terms of manpower and funds. - -
w—-—-"—"""« =
Resources may be allocated direct.y from the socxety to the instxtutes, or

certain quotas may be allocated to the governmg boards of-the univu'sxty, who- -
in turn can reallocate the resources m order to satisfy addxtxonal ob_pectxves
The amount of resources provided to the universitles -for, free dxsposal were in.

earher timeé yscarce cwd ~j ] -

The rapxd growth and diversihcatxon of the universxty sector has, however

made the direct.control by SOciety more a,_nd more complicated

As a result .the resource quotas provxded to the univers1ties for free

disposal have been increased during recent years, " R .
. S

With a larger and larger. proportion of 't the total resources bexng controlled

. —

primarily by the universxties, the imﬁhcatioﬁ is that the un1versit1es have in-
creased their autonomy, Todaythe Danish university system is pxrimarily 1nflu—
enced by some general Iinancial constraints imposed by society. The society
has, in addition, maintained its direct mfluence through the provisxon of new
physical facilities and through the control of the increases in the manpower quo -

t‘a}"* - B o '} et ’ ' ( . . -

: ln n period where the growth of the university sector in general has led
ustoa situation where we, in a not too distant future, will be able to satisfy all
essentxal demands o£ the society, one’ can, naturally, raise the question whether
or nét the current autonomy will lead to acceptable overalI-results seen from "

the point-of-view of the society. o -

*
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-z A pronounced scarcity of highly-trained manpower in vital sectors of the
society, together with an abundance in less essential sectors of the national
R economy, ‘may easily reintroduce more centralized control of the allocation of

. ) the,‘resources from society, - S - -’
. - <4 : | -
’ 'I‘his 1ssue will become even more pronounced in .the future. when the

sure, ° . R

- ®

Thus there are many reasons to oeal with the long term game between o
SR - the sOciety in general and the academic groups of the university. The society

. - T —_ c.an, as'I have explained,,choose among a set of actions.in order to achieve its

~ = - goals, These strategies range from a highly centralized to a highly decentral-
ized decision-making structure’ using economib constraints for the total use of

- 1 different- resources, " - - ; § ,

»* ; !

R R ’ The universities can in tuin choose a strategy that satisfies their own

o ’ goals The resulting outcome of - this game is thus a combination of the strategy
i chosen by ‘society and.the strategy b chose‘by the universities, which can be
expressed in the. tollowing ‘decision-table : - C “

¥~

University strategy

- :7" 7 “ - T r ) i‘_ - )

45

‘e {j .0.;’ T m

-

.

}

Society :;' * L
GBU ‘inj) - ) - i s
SR

- 1z P e .t

e-’..—..-.
. '

‘strateg s

. ) SRS ) where the two-dimenaionaloutr'ome of the game is composed ot the go-
2 s .iety's gain G ‘and the university‘s gain G according to the expression )

R . s A (11) G(i“j))

N [
. - - -

B -~ e ey v

s .' . -

o ’ SR g The gains not only include economic !actors and human factors but- also -
- L., ;:; . i the more general criteria of the :ystem's ability to edapt to change and growth

i

) S L E in itsel! and in the environment ) ) o . ) i
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However, society is only able to change very slowly from one strategy

to another, whereas the university can change much more rapidly, This implies

.
H
v - o

that the society must select its strategy with careful consideration of the likely
reaction /rom the university, This game is by no means an ordinary two-person

game, Not only must the universities be expected to have much better informa-,
“tion about the possible strategies of’ the society than vice versa, but neither
group of ! players can be characterized as being particularly hostile nor parti-
cularly friendly towards one another,~ " : N )

We are dealing-with a very interesting version of the two-person game,
N However, much work must still be done in order to reveal all properties of

» ;.

this game,

~

In our research work we have assumed that the socie’fy does not use its
'knowledge about the likely pounter-strategy from the university when allocating
its resources,. yet the results‘ show extreme solutions can be prevented by sim-

ple means, such as direct allocatxon of earmarked resources,

-

Further careful studies of this game between the society and the university
may suggest ways in which the ao-called overproduction and other undesirable
resulta can be avoided without acverely affectin¢ the power structure of” the '
system Even under changed rules for the power balance between society, stu-

.dents and-faculty members it may be poasible to avoid extreme situations.

In an investigation of this type one must carefully atudy the relationship
between economic freedom and academic freedom, for groups as well L as for
individuall The economic freedom, which 18 essential for the societyin order to
adapt to changing environmental factors, is by no means indifferent to the ways
in which major economic decisions are made, Neither is the academic freedom

indiflenent-tn-the-eeoaomie-twanny of colleaguea nor to the pedagogicai tyranny
_\oftheaWta. . oL

" Up to now I have deliberately.: avoided dealin; with the unknown factors, It
is, however, neceuary to realize that it is essential that major innovations of
the educational sector, must be implemented if the rapid evolution of the
society i8 not to be delayed In the paat thia adaptation has taken place in-.

~

three dmerent ways S the society has uaed earmarking a8 a means to, insure thata
certain amount of resources reaches a specific sector. The univeraity has allo-
cated its resources in order to see that a well-establiahed number of areas are

- -
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kept in balance And, finally, t he choices of the students have .served as a
,...means of pressure, . - AP - ~

Soclety has only seldom-explicitly expressed its preferences towards the -
outputs from the unlverlltlel. it has ti-adltlonauy been left to the universities .
themselves to define theirobjectives andto set the standards. It has even )
frequently been the duty of the university to estimate the demand for the services
it is providing, In doing so_the universities have more often been looking into the
past rather than into the future, The modern,’:lghly sensitive society can no
longer live without a ltmng ard direct coordination of all public investments,
including the educational inv &4 tments.

o’

a—

The radical restructurlng whlch ls currently taking place wlthln the health
and hospital sector cannotbe carried out successfully only through the provisionof
new phy i«al facilities, _ It is-essential that all manpower Md recrultment pro-
blerns are included in the plannlng The demmd for personnel must be calcul-
ated well in advance in order to attract the etudents and in.opder to g(ve the © “,
unlverslt!es and other trainlng institutions ample time to train the personnel

Without too much trouble soclety can’ sute five te seven years in advance -
the number of new jobs of varlous kinds that wlll be demmded and then
let the students choole their ltudle- accordlngly. The major industries can
apply the same policy, as well, -

’rhe resulung lnveetment errors are of 3 megnitude which the -ociety, by
_and large, nlwaye muet live wlth.

'rhqse who' do not follow the advice may be thone who are pu-tlcuhrly sui-
ted to deal with the unexpected joba. -

.

,Thll way of dealin( with the 'uncerulnty abeut the future demands is only
one among ;nany pouible approaches . People with wore imagination and poli-
tical flair wul def!nltely be able to- euuest other alterham'n, ‘

A continued research and developmeut activity witkin the area mentioned
will soon be able-to shed more light upon the garne between the society and the
universities, This research work will'further be able to devige ways and means -

&

to strengthen planning N . )

With these remarke I hope that have been tble to explain some ot the
possible relatlone between the lnetltutlonal condltlons of me unlverslty and the

-~
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e‘ci:nomiel perspective planning of the society in general. Hopefully, these re-
murks will also help to put the content of this entire report into a wider

context, .
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__THE HIGHER EDUCATION IN DENMARK

k.

e S

ln this chapter we give a short introduction to the concept of Mgher ed\u:a-r
tion and its principal !eaturel in Denum'k

¢ The concept of Ligher education is very clouly llnked to scientific ruear-
ch, - so that only education impartcd on a scientific basis iu classified as hl(her

’

- - In,prmdplo every person holding an_ examhution lrom the secondary high

! school has a r!;ht of admission-to higher education,
2 . —number of institutions of higher education have rutrictiom on admission, There-

At the same time a

fore some unmtutim are able to restrict the nevr enroliment in accordance
with the capncity, while others (especially the univcultiel) are bound to accept -
'every application, In a period of rapid growth in the numbgr of students,this
situation creates sericus problems both for the "open door" institutions and for

y
S

4

Higher education in Denmark can be dh’in(uuhed !rom other kindl of
post-secondary education by its inter-connection with scientific’ runrch Qﬂy
educstion unplrtcd on a scientific basis anyd given_ “at insti tions-that carry out
cciemwc ruurch is classified as higher oducation. The-naffies of institutions
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' Summary i
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the politicians, .
The condept
&
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} c}anmld as lnnitutiom of higher- cduc‘tion are given in Table II, 2 1, below

Every porson holdiu an examination (studentereksamen) from the secon-

dary high school (ummctum) has, in principle, ‘the right of admission to the

institutious ol higher education. In some inctitutionl a person can get the ri;htol .
admission by passing a tpechl entnnce euuuution. A rather new kind of

: 21

- examination - an alternative to the examiuatiou from the secondsry high school
(hpjere !orberedeheuknmon) - givcs limlted right of admlnion. The idea

. -y
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is that a p'-rson can-obtam admission. to a certaxn number of ' Studies, dependxng
on the subjects he has chosen’inchis preparation for the exanunat

Some features of the‘system of hggg r edu\catlbn\ . ) - .

The Danish system of higher education is charact}edby the principle of
an open door policy.* The only restriction is that one bas to have an examination
from the secondary lugh school (or the egaivalent) !gowever, at tbe same time,

great number -of the xnsmutions have restricnons on admission. Furthermore
- a number of mstitutxons in other kmds of post-secondary education praeuce
very severe restnctions on admxssion. Thls bas the effect that a person \vbo
wisbes to pass a post-secondary educatxon, ‘but has no_intention of passmg T
a higher education, can be- fa-ced“into the lugber education.

o Another feature is thatthe studxes at the umversmes are longer thanthose

at".other mstntutions _ The result is that the number of students at the univer-
sities grows faster than at the other- instxtut:ons, even 1!’ the,mcreases m enroll-

ment were tbe same (See the follosing section. ; -t

One of the major problems for the umversmes is that the mcreasmg mm-
ber of students causes ‘an extension of the students’ average lengtb of smdy,
wluch atthe same- tune causesanaddnional increase in the nnmber ot’ students.
The problem is that the. quality of educatlon msybe lo\vered~as the number of students
is mcreased "if the necessary steps to expand the umverslties are not taken at
thesametunea - - . -~ R ‘A o

At mstntutions with 1 restricuons on admxssnon the pressure from the stu-
dents prxmar:ly expresses ‘itsell ugthe _severity of the restr.xctionq, but quality
isnot af{ected 1fan the resources are used in expandmg the umversitxes, the
effect vnllbe that the capacxty of other institutions ean not be mcreased ‘In a
period m.th an increasmg number of appllcants to lugher educatxon this will
cause a gradually- increasing pressure on the universmes AsJong as one has
open-door universnties and restnctxons on admssxon to most otber mstxtutmns,
it is impottant to expand the:. latter 80 that their mtake capacity can be increased

; ln fact there have not been resources enough to expand all instxtutions
- quxckly enough, Apsrt from a pernod m the late 1950's.resources have been so
scarce - eompared -with the heavy demands -tbat the expansnon of tbe mstxtu-
tions with restricted admissnon has been too small to keep paee with the increa-
se in the number of spphcants. -The result has been an increasin¢ pressure es-
pecially on the uniyersities. This,: of course, has rssulted in a mmber o( -
problems

for _the universities. .
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I-‘urtber the Mmistry of Edaation is not the only one concerned with edu-
catiou at the post-secondary level, A number of the post-secondary educatiosal
institutions with the most severe restrictions on admissions belong to other
siinistries. Therefore, the problem of coordination becomes important and it
seems that this‘hu not yet beeliﬂd solved in a satisfactory way.

_i‘ures on hi‘geduuuon R o }
In l!‘lometotalnewem-onmentin!ngher education was 4.6 times as
hrge as just before the great expansion started in 1955. In the same period the

uumber of studem in ln‘her emcauon was mcreaed by the factor 4 1.

. Doe to tbe expansion of non-nniversity mstxtutions of higher ethmxon in
the late 1950's, the umversiues'slnre of total new enrcliment decreased from
49% in 1955 to 45% in 1960 buttheu;umpeduptosm in 1965. “The decrease m
1910, when the dure o(me univérsities was 56%, _is due to anew admission

pohcyoltbekoyalAcademyo(PmeArts vlnchuptolsﬁs '-!ndplacedres- )

tricnonsouadmuswn. ’ R - ,:

Because of dllfereuces in the duratxon of- studies at umversiues compared
with non-nnivereity memntwns the former bemg tmce as lon; as the latter -
the universities, share of the student population is greeter than their share of new-’
elrollment.»ihe share was'53%, SO%, 66% and 67% in the yeaFs 1955, 60, 65
and 70 reepeeuvely. g

= The pressure onhnghere«hutxon’u only partly caused by demographic

_-factors. In the period 1955-65 the number of 18 and 19 year olds increased by

44%, the frequency of passing the "studentereksamen” (thie high school Ieaving
exam) - mcrmed by 915 and the treqnency of a student applyin‘ for-a higher

) e&aution increasedby 2l$ . Althou(h therembeeuaslwdowninthe

increase of° mnnl;en in the relevant age groups,” “the two ‘other factors - the = |
high school pass-rate and the. application rates - will probably still cause

mincrmeintbemerotapplxcmtohi;hereaaum

- -

(1) Niels Hammer-Jespersen, 'Determmlnu in policy of hi‘her education"
Copenlugen 1969, unpubnshed :
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"Tsble IL. 2, 1 - Institutions of higher education, number
: ’ of students

+

Institutions - : 1955 1960 1965: 1970

.. 4959 6697 16862 23447 -
University of Aarhus® . . .-, . .. , . 1802 2406 . 5926 10773
University of Odense® - . ... .. - St - = . 1103
Technical U’mversxty of Denmark - . L mss 2110 2565 2879
DanishAcademyofEngmzermg e -+ 387 921 1509
Dental CollegéotCopenhagen. ] : el 636 786  785.
Déntal College of Aarbus ... .". ...~ ... | - ~ 303° 397 465
DanuuSchoolotpnmnacy e e e | 614 675 587
Royal Veterinary & Agrxculmral College el ) 937 1263 1473
Royal Academy of Fine Arts (1) . .. . . e | 513 511 1424
School of Architecture in Aarhus _ . . . 1 ...z, | < = - .a52° 337

. The Aarhus School otEcouomcsandBusmess i ST Foae T
Administration (2) . ... ... ... . 435 46 1688

'rheCopenlugen School ofEcommcsand . - -
Business Admunstration (2) e 619. 2410 -2859 4386

: Academiesofmsxc.. : . }-426 - 450 457 468
Other ) . .. 9 4417 eos5 14ss

.

[

.

3

'7U,-iimgitie,_s'.‘.:. e e iaeeaenn.. 1| 6I61 9103 22788 35413
Non-university institutions... . .. <. ....., | 6081 9236 11837 17459

18339 34625 52872

(1) Only School of Architecture
-(2) Full—time atndentt  only .
(3) Polt p-aduate education ot teachers ﬁ-om teachers' trn

r R
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e : Table 11 2.2 - New enrollment in higher education } " -
S . X 4 ' © | 1955 1960 1965 1970~ E
s o - 1 ST N - ; - - ) . ‘: :
X - Universities. .. ...... “etweeee. s s .| 1353 2158 5443 7158 'y i
i e Non-universities . ............... . | 1431 2600 3582 5710 . - i . -
- N . P - - - R - ; )
- ) < B i 7 * ‘ . B ) Q " é - A
SRR Total L. eieaee.. .. _.| 2784 4759 897512859 i . -
. - »' B - ; i o
- .»  In-1955 the current expendxture to hxgher educatxon was approx “mately \
) R S (] million Danish Crowns; in 1970 it rose to approxxmafely 850 million Danish % :
. ‘ A' o «  Crowns. In1955 thxs expenditure amounted to 0.16 % of gross natxonal product, ,
’ . P . 7: T - 3 ) in. 1960 to 0. 25 1., in 1965 t0 0.51'%, and m 1970 it was xncreased to approx. -« % -
) - . - 0.85 % of gross natxonalproduct This shovvs how fast the expansion in the sec- i
= -. pat i i
Tao- = . -T§. tor of lugher educatlon has been If we compare the increase in the share of % - .
A ) N S gross national produét used in lngher education with the xncrease -in the share of b -
T oo the population gomg to the higher education, it. can be shown that from 1955 to ?
- E - ' R e 1970 therehas been an lncrease in standards of approx. 30 1.. “This means that _ - i .
’ T - B E current expendxture per student in. 1970 was 30 % hxgher than in 1955.
- g T ’ 'l’hxs underlines bot the need for careful planmng in the sector of hxgher
) e S . educanon and for' a cargfil adxmmstratxon of the resources allocated to higher - ‘
e ) educatimnlgrger tp’ avoid waste in 4 period when there are e political pressures i 4
B -5 7~vi - . PIEN . : R r‘-«j - -
- - B .- to reduce the growth in pubhc expendxture ) . B
X B - . - - i : e e ~ - 4 .
‘ o - - i
i ) - - - .
- - B aa . -
3 . 4
- ; T . - ! {
'3 - T ,; L. .
. » s . & ‘
. = E : * - .-
. M'v.: 7; B % ’ N 7 . g .
.- (76 ) - 7 . -~ 25 . . e
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- Chapter 3
THE UNIVERSITY OF COPENHAGEN
ILLUSTRATIONS OF SOME PROBLEMS

~

Kd £ < - by -
- Niels Hammer—Jespersen . R
»a:\ - » k] . R - - "
- Lo .. Y S
~ - : s - * ) T .
Summary - = - ‘ C N

In the first section.the tt;end in the developn‘:ent of the University is .

discussed: -1t is shown that the overall student/teacher ratio is almost the ~

. same today as 15 years ago.. 1t is also shown that the University today should

be able to supply more teaching than before. However the teaching load today
appears heavxer than in the past duetoa rapid increase in the students' demand

for teachmg and the use of new and more teacher -irtensive educational methods.,

The major problem is“that this development 1eaves teachers as well as students ’

thh a feelnng of dlscontent each group clagmng more resources,

,‘ - The new admnmstratwe structure of the Umversxty 1s dxscussed in the
second section,’ Ttis argued that, in so far as-the Konsistorium has i up to now

avoided ass1gmng any pmoritles among subumts, it is difflcult to see how the

new. structure itsell would make ‘any difference

. x - bl

7 Thl.rdly, the budget procedure is dlscussed on basxs of analysis oi‘ the .
budgets of.the Social- Scxence and the Natural Science Faculties. The mam con-

] clusxon is that the Faculties in one’ sense ‘behave’ more‘ﬂexibly than’ thé ‘Konsis-
torium.- It is shown that the Natural ‘Science Faculty allocafes the non-tenure

st ¥

teachers accordmg to developments ir, the teachmg load

b

In the Social Scxence Faculty the main priomty is probably given, to rese‘
archwhere permanent appointments are concerned In ‘the Natural Science Facul-
ty the permanent appointments were allocated in accordance with’a modus Vi-
vendi statmg that the distributxon of tenures among Institutes should be almost
constant, Finally the conclusion in this section is- tl’;at the-Faculty suffers from -
the same weakness as the Konsistorium, that of being too broadly composed a@

not’ able to formulqte common objectives
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As regards the information from the‘Budget Office and the Bookkeepers

. o J‘mm: i

Office it is obvious that there has not been any demand for organizing the possi-
ble information in such a way that-it could be used in budget evaluation or the -

evaluation of economic' behavior, -

;-_‘a- -
The large data-files are organized in the academic adxmmstration.,, Re-

.cently some major unprovements hav_e_been initiated which should allow the Biid-
get Office to make better budgéf proposals in the-sense that ite Cun present to

the Konsistorium a ‘set” of lternative proposals and show their consequences.

. In the concluding section it is argued that good plans can only be set up

. w1th cooperation between decisxon—makers and, lanners If the decision-makers

-, are unwilling to explain themselves,then the planners can present them with a T
"set of altérnative plans and either-get acceptance for~ one of- the plans or be or-

_dered to set up a new planor another set of plans according to defmed ob]ectx~
ves, " . ’ T .
B M
. s
MW_" -

»

The Universny of & openhagen has an open door admission policy

*  When the great expansmn in apphcatxons for higher education started in the

late, 1950'8 the Umversity had to accept a very rapid increase in new enrolment.

Consequently the number of enrolled students also increased rapidly. This was

primarily caused by the fact that traditionally studies at the'University ‘have

a duration of 5 to 7 years, whigh causes a rather long lifespan for the student . R
population. and for drop-outs a‘s well, Further more, it has been seen that stu-" 7 T e

dents waitmg for vacant seats m institutions with restricted adxmssion 'wintered" {

or hibernated at theUniVersity ) - : E !
i

In the previous chapter it was mentioned that in the late 1950'3 resourres
were fairly abundant and-a- number of investments in new buildmgs were started,
However, tile majority of the. investment&weremade.in the-field@mchnical and
_natural science education, while the students began in about 1960 to turn

their interest towards the Social Sciences and the Humanities .

The purpose of this chapter is to illustrate and discuss the problems ari-
sing from this trend-of. development Coe e T e T

Main' features of the development trend of the Univer sity of Cg;nhagen

In 1955 the University of Copenhagen accounted for 39 % of a11 studenfs

enrolled in higher education In 1960 this share had fallen to'37 %, but in 1965 it

- "
. - e

i
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rose to 49%.. As mentioned in Chapter 1 this was clearly caused by the great
expansion in the iumber of applicants, combined with restrictions on admission
to a number of other institutions, In 1970 the share had fallen to 44 %. partly -
due to the opening up of the School of Architecture at the Royal Academy of

Fine Arts and partly to the establishment of the third university in Odense.

The figures show that the problems of the University must be regarded as
. najor problems of the system of* higher educ\tion asa whole “The ways In
which they can be solved are bound to affect the rest of the system, However
" the purpose of this project is not.to solve ‘the larger problems The purpose is
only to creﬁg}te some tools which at first can. be used to facilitate the adminis-~
tration of this great unit, and‘if they prove workable -can be used in the plan-
ning processes for all higher education It is therefore necessary to identi£y the

problems. &

In the two following‘tables’the new enrolment and the total number of
ehrolled Students are shown together with their distribulion on the five facul-
.ties and the group. "study not selected" ) - -

~ FromTable II 3.1 it can be calculated that the" Faculty of Philosophy has had
the greatest increase in’new enrolment.and it has doubled its ,share of the enrol -
ment from 21 ‘Io in 1955 to 42 % in 1970, The share of the Social Sciencé Facul-
ty 18 almost constant around 1718 % (except for 1965 with 22 %),- The share of
the Natural ‘Science Faculty incredsed from 8% in-1955 to 16 % in 1960 and
thereatter it has remafned“almost c0nstant Furthermore » the Faculty of

T ta, e
o R

ﬁ"*; - S . . Medicine and the group "study not selected" have lost ground Their respective
- ' shares were 22 % and 28 % in 1955 decreasing to 14 % and 10 % in 1870,

Table II 3.1 - New enrolment, Universgy of Copenhagen

" Faculty - - ¢ . *- . 11955 1960 1965
PRI1OSOPRY . . . o v Thwyin e s ey . | 2210 411 1304
Medicin€ , . ., ...\ v e .o, | 2350 320 613

‘SocialScience./,,.‘. e eos] 181V 2767 e3s
Theology U e e E R ‘ 351’4 34, 79
s 1T G

Study not sél,ééted . e,y [ 2ee? 328 ado

Total university e veed vy e e . o [1046 1624 3874

1) Estimates Tt T Tl
Source ,."Statistics from the. Minjstry of Education, -

.
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¥ The next table,II, 3, 2, shows similar trends in changing distribution of the
number of students, but as the absolute figures are greater'the fluctuations in
-the shares are smaller but the tendency xs ‘clear enough

Table 1.3,2°~ Number ot students per Faculty. University

ot Copenhagen 1

r

¥ Faculty ;

-] 1955

1960°

1965

—
1970

Philosophy. B
Medicine , ; ... . e e e
Social Science

'rheology....'

L I N

1297,
1532 -
(1139
257 .

1853
1832

.. 253

1451 .

6158

3542
3789
394

9976
4220
4821

418

-

NaturaIScience e e i e 407 915 2366 ;

Study not selected\’ e e e e 327 393 - 611 617

.
-
.
.
‘e
.
.
.
.
.

" ,’;otal university. Ce s el 4959~ 6697 16860 23447

Kall

Statistics from the “Ministry of Educa’tion.

%

Source :

i _ -

. L L we .compare “the number of teachers with the -nui!‘lber of students enrolled‘
‘ we can get an estimate of how standards ha developed Unfortunately, onIy )
for the recent Years has® it been pOssible to get information on the distribu-
tion ot the teachers by faculties. Furthermore, the development of regular sta-
tistics on teachers is only in its early stage, (Such statistics were established

to cope  with- new income-tax regulatxons and a1so because a new electoral

- system !or representative positions -at the university was introduced )

»

How_ever, by looking at the budget (Finsnsloven), it is. possible to see which

o and how many positious have been accepted by the Parliament (Folketinget), “
(seeTable 1. 3.3), First of all it is remarkable that the - number of students per
full time teacher is- almost the same in 1970 as it was in 1955 Also-the stan- -.
dards as measured by the number "of students per full time teacher declined
between 1960 end 1965, but increased by 1970, In the study by Niels Hammer-
Jespersen mentionedearlier it was  shown that the standard, measured here as
operating °°".‘i per student at constant prices, decllned Irom 1962 to 1965 but
in 1966 it increased aguin 'I‘hese observatzons fit well with what xs showp_ here
The heavy increase in the number ‘of students took place. in the period 1960 -65 .

andin that period it was ditlicult to expand the university fast enough]s

the standards unchanged It is however impcrtant to notice that—-m—tha .
period 1955- 59 the annual number of. graduates rrom the unlversxties

> or . o o
S + . *
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was on averaxe 620, jin the period 1960 64 it increased to only 690,which is by
1 %, while the, number of students increased by 152 %, Theretore it was not

possible to recruit a 8utlicien’t number ol {eachers in order ta-keppthesdet? eqye
o

. standard unchanged In the Iollowing period (1965 69) the number of students Dot

increased by 40 '/.. but the nuxnber of graduates by approximately 80 7. This I
explains why it was possible in 1970 to reestablish the student/ teacher ratio I

prevailing intheperiod 1955-1960, . - . i ; . ,,A

“@ - _ TablelL 3 8 Nuxnber of positions (tenuresl at the the

Universitlor Copenh agen, 1955 '60, '65 and '70

< o~

o ) o 1955 1960 1965 1970

T =

Professors. . ..., ......, e ]128 154 183 232
. Associate'professors_ V. e w 5 51 72 =l42

Assistant professors | , . ; 155 185 484 962.,
7 R

- »

Total full time teachers . ., . . . ... | 288 388 739 1336

Norl-teach’ers R s ; ) . | 22 ‘m 806 1247

“Iptal number of tenuies , . .", .. T " 1545 2583

]

Students per ful ume;mcﬁe'r’. e e 17,2-7i1,3 22,8 17,6

o . ' s

-
>

o

Sources : Budget proposals Iorr 1955-58, 1956- 57, 1960-61 1961-62, 1965-66, -
1966~ 67, 1970 71. 1971-72, .- X
From the annual budgets it cin be calculated thlt running costs,apart
Irom wagee.and meuured jn conltant pricel,bave been almost constant per full .
time teacher- since.1960. T 1955 the running costs per tull time teacher were -
22, 500 Danish Crowns (D.kr. ),” in 1960 aud 1965 27. 500 D kr. uid in 1970
28. 000 D, kr, (1955-va1ue) LT .

PR

~In the budzet the’ ll\are of the wsgeq,.hn increased !rom approx. 60% in
1955 and 1960 to 65 % in 1965 and to 70 %-in 1970, This ik due first'1G the fact
that wsges have increased faster than the prices, second to the inereasingA
number of non-teachers (technical assistants etc, ).and#third 1o the increale.in .
the number of part time teachers, Regarding. the. second rea-on,it can be men- .-
tioned that the ratio i{ non-teachers to teachersehas increased from approx. 0.80.

—r

-
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in 1955 to 0. 95 in 1970 (but it was §, 10 in 1965) As for the third reason, itis
almost impossible to give exact figures for the development in the humber of
part-time teachers due to the weakness of the statistics on teachers,

The first conclusion of this section is that studente should be better ott >
today than at any’ other time in the past 15 years. First of all the fact that the -
number of students per full time teacher was almost the same in 1970 as in

7 1955 should be compared with the development in the students distribution
among Faculties; The movement here has been towards the Humanities which
by tradition is less resource-consuming than Medicine 2nd-Natural Sciences, -
which have declined in- importance This means thot if atandards for the indivi-
dual Faculties have remained ‘unchanged from 19558 » 1s ’0 then the average
(and that is what is shown here) would have shown ag eater number of students .
per full time teacher than it actually does, Furthermore, there has been a
rapid increase in the number of part time teachers,and that increase has cer-
. tainly been gréater than the increase in-the number of students,

The next conclusion could be that teachers too should be better oft There '
is almost the same number of students per full time teacher as 15 years ago
Each teacher has the same ‘amount of money available as 10 years ago and ap- .
prox.-20 % more than 15 years ago This money covers ali other costs than
wages and is used for teaching, research and administrative purposes.’ Further-
more, each teacher today is served by more technical assistants than in 1955,
He can’also supply more teaching due to the expansion in the number of part -

~

time teachers. ) - . . . -t -

] - .
_ The first modification to these ‘rather Optimistic conclusions is that both of .
them state that the student or teacher nhmld be better off, Not that they are

better off, This is because it’is impossible to trace t ends of individual’
Faculties, The conclusion is therefore that the resou::hm for the -
_University have been abundant e’ngygh to indure that all Faculties and their . :
teachers™as well as thejr students could have been better off today than 15 years

ago.. But since intormation on the distributi'::; of resources 1o the Faculties

was not avallable it is difricult to draw the" abcve conclusion i - R b

N

By talking to people at the University one can easily get the impression '

that everyone is worse off, However, this-cannot be true accordingto the above- | P )

g A s S gt e s e

mentioned trend of overall development, The first thing that can give people-the . e

feeling that thinge are worse is the obv;ous skewed distribution of physical
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facilities, which has favoured primarily the Faculties of Medicine and Natural
. * ° Science, The other Faculties,dre still Bituated in the City of Copenhagen, ‘partly
] =«  in the.old Unlversity-bulldingl and partly in old houses bought or rented and
o sometimes even in’ rented single rooms. In itself this development is not satis-
fectory,and it becomel aven more unutllfactory since the major increase in
" the number of student- Las ectuelly taken place in the Feculty of Phno-ophy,

Ti.e problems arising from thfe development are partly ouiside the scone
of thll part of the study, However, they need to be mentioned because they give
an indication of the fact that the Medlclne and Natural Science Facultiea have
not only gained by getting- better phyllchl facmties but by getting more and bei: .
ter equipped rooms they heve poeslbly been able tq‘get Y hluer share of the v aeessasedls
resources than they really needed, when compered with the  development in the 1

number of students in the two facultles. S i ’ - e

‘A second important feature‘in development over the past 15 yeare is the

‘ great increase in demand for .teachinc activities, In the beginring of the period
almost all teaching was conducted ae lectures, They still play a role today, but

) _only as a part of a broad spectrum of exercises, seminars ete. All these actf-
vities ususlly demand smell clan sizes and therefore call for a lower student;
teacher ratio, Since this ratio hn been kept constant (overau) and since the
development in the distribution of teachers has probably fevoured the Medl-
cine end Netural Science Faculties, it is obvious that the teaching loed today le
heavier than before. -

i

The major problem can \ then be isolated as follows, The number of full
time teacherc has 1ncreued at the same rate as the number of studentl and the
number of part’ tlme teachers even more. "The evolution of the dlltrlbution of
students has led to an increned OVerall standu'd By faking these two -
thlngs together it followe that there hn been an increue in the supply of teaching
actlvitles. But, on the other hand.the demand for teaching’ hu cbviously grown

faeter than the supply, 80 that the teachlng load appears heevler today than be-

fore,*which leeds toa demmd for more relourcel.

N ' =

. The question is- then How has it been muble for the Unlvenlty to get
into thls eltuetlon of . 1ncreuln¢ etendardl and it the same time a widespread
feeling of dlscontent and clalms for more resourc:s'? In the following eectlon

.;a we will try to answer the question by looklng at the adxqfhlntrative etructure of

CR Lo,

+

¥ the Unlversity, the budgetary proceases nnd the informatlon eyetem.

Aruitoxt provided by Eric:




PAFullToxt Provided by ERIC

. The administrative structure

Unrortunately it is not possible today to give a precise description of the
administrative structure of the Univerlitv since at the moment it iz in a pro-
cess of change However, itis pouible to give an outline of the new structure,

" In the old administrative etructurfe there wai a definitive dietinction bet-
ween the academic and the‘economic(or businen) administrations, The acade-

mic administration was orunieed ineide the University, while the economic -

administration was organised in an independent body outside the University.

In itself such an arrangement could give rise to conflicts, especieuy

when it is noticed that the academic adminietntion (pereonified in the Konsis-
torium) alone was competent'td decide 6n the budget, but not reeponeible for the
economic dispositions. .That responsibility was placed in the economic adminis-

" tration, which on the other hand was not permitted to decide on the budget,

In proposing a new ltructure.a main point of view wn that the best possi- :

ble utilization of the resources ehould be’ secured, One way of doin¢ thie was to
eet ip the adminietntion 80 that it could make fast and determined decieions.
Therefore it was decided to cancel the independent economic administration
and set up a“single edminiltretion‘.end to make the Rektor the Head of the Uni-
versity. The Rektor should be assisted by an administrator, - but the Rektor
should be the- supetior, In this way competence and reeponeibility would be lin-
ked. However, thie reform would only serve pu-te “of the prcbleme of the Uni-
versity, If the result of the reform is shor!,er and more- direct ways of

» communicat ion, then many probleml arisirig from a time coneuming treatment

of issues could be avoided, at least by letting the isgsues pass on to the res-
ponsible and competent body faster then today.

- Howover. a new structire alone does not-secure’ "better" decisions, but

: ﬁuere are some indications that it could be the case, The shorter meansof com-
»municetlon causes an earlier involvement in the issues by the competent body

This could. mecn that the body would be more motivnted in treating the mltter.
Further it is possible that the shorter means of communication would secure a

- better and more relicblc set of intormation (data),: which could make it pouible
* for the bodies to'?ma.ke dccislone with less uncertainty than today, The main

questionﬂmwever will certainly continue to be : How do the diHerent bodiee act?,

- And which interests are involyed ? -

. Ae regards the last ‘question the n'ewr structure 'in\;olves an fncreising

*

I!
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participation of students in the decision p::béesies of t‘he"‘Univerl‘ity. Unfortu-
nately, there is up till now no experience of the kind of interests the'otudentn‘ ’
represent, It is therefore not possible to make any statement on the question of
whethe;' .tudexgt\ participation‘me.m, that the bodies will act in a way diffe-

¢

rent from before,

Figure 11.34;

FROPOSED ADMINISTRATIVE STRUCTURE .
OF THE UNIVERSITY OF COPENHAGEN
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In relation to the question asked in the former scction it can be said that

in the oid as weil as in the new structure the Konl!norium is theultimate com-

»

peten” vody,

Since the financial year l$88 67 the overall bud(et!ng system in Denmark
has been a system with cemnu on-expenditure (for a delcr!ption and discussion
see Part’lll), As a congequence the University of Copenhagen has been given its
own ceilings, within which it can inake its own proposal concepning the budget,
This teiling il‘;iven by the Ministry of Education to the University as a lump
sum,and the University is then supposed to decide on the <internal distribution
among faculties and common lct!v!t!en. ..

{The problem whlch wu dllcuued in the former section arises from the

fact that the Kcmlltor!um does not distribute the t5tal available bu-iget to the

‘subunite of thie tniversity. This means that when the Konsistorium receives the
budget-ceiling Yor the University it doea not go into a discussion on priorities
between the uct.vit!el of the dm'erenf subunits, The reasen for this could be that
the Konsistoriumn wants more information before it can make decisions, The

.Konlmorium trerefore calls for budget proposals from us its, However it
does not cali for total proposals but only for marginal proposals, The !!rst con- __

sequence of this js that resources once allocated to a subunit will remain there
and wili be withdrawn from any future cons!derations in the budget, The Kou-
llstorium tmefore gives up the disposal of over aoprox!mately 90-95% of the

_ budget,

X

The second consequence is that the proposals from the subunits are made
without comldention of the limits (iven by the ceilings. When the proposals
from the subunitl are received by the Konsistorium,one would think that it now
would have obtained the desired information on the basis of which to make its
decisions, But the case seems to be that the Konliltorium at thin stage also
avoids any deciulon-makin( and settin( prior!tiel. . - -

Until now all proponll were cut proportionully so that the University's
budget would conform to the given ceiling, This way of allocation can not be
called real decision -making: it punlshea the one who tries to calculate realistic

Tieeds and it rewards the one who can propose extensive, but not necenuny
reallstie, needs. ’ :

The dlocut!on tberefore is not a relult ot lerious con-ideut!on of the
real needs of the lubunits in,rehtion to education as well as to rnearch It is
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.v”, B 4 a result of what demands the subunits can create when the proposals are made.
T The pzjoblems of the University are then a conseq:ence of the fact that until now
) ) the Konsistorium has avoided assigning any priorities among subunits.i‘l’his -
- leaves the Faculties and other subunits in a state of dissatisfaction, which is
- ) ) A ) probably because the actual allocation is not a result of any explicit objectives

e T or. overall policy. . . ; .

‘The budget procedures at tbe I-‘acuiz level

- L . ; The budgetary—system at tbe Umversity is part of tl\e ordmary four-year

S R public lmdgetmg-system. For the first of the four years an ordinary budget is

) 1 made; for the fouowmg three years budget-estunates are made, (seeFigurell.3.5)

- In this way thé dxfferent decision ~-making units are able tq plan with Imowledge

B ; N not only of the resources avmlable in the first year but also on the follomng

ol - - three years. _However, tbe Insﬁtntes and the Faculties do not look at the budget

: ‘ _— ) : . estimates as parncularly bmdmg one of the reasons being that they donot -

; o - want to be ued down too much to the estimates. Apparently the estimates are

A S - not done with great care, T‘ne available data show that Insntutes and Faculties
Sl - - each year calculate their needs without attention to the ceiling. of the budget for :

,7. ":::_7—‘ T T «thesecondyear, wlnchmﬁxedintbeprmousyear. - . -

e RN S 7 As menhonedmtbe last secnonthebudgct procedure at the I-‘aculty-level
IS B (and below) only deals’ wnb ‘the margins, taking already allouted resources for
A e granted. This meansunt the proposal for the budget (year l)ucalculatedas

ST .- lastyears budget (for the Faculty-or- Institute) plus a margm. However what is
CaoeE Ll worse is that the proposal for the first estimate (year 2) is calculated as the

: ) s budget two years earlier; plus the margin_ for year l.plns another margin for -
R ;:‘ 5 v":‘ i _: yearz Tluswayofcalculatingpaysnoattentmntotberukthatnotalldthe
T A ifi . -1 .margin for year 1 maybe accepted which can easily be tbe case, as the Kon-+
Lt NP K sistorium hiis to keep the snm of the marginal propouls from all I-‘acultxes

vutbin tbe limits of the ceiling pven by the Mmistry of Echcation

TE e e T - Whenwelookattherunningcomweseematonlytwokindeofremcec
R S are used (1) money- and (2) manpower. Usually we have to 1ok at the pbyncal
; 7 AR 7  facilities as resources as well, but they are not viewed by the budgefu a scarce
B - . resource. This c.nbe expwned by the fact that all problems of accomodation -
o : are administrated bya ce‘ntral omcc at tbc University.- For. this reason the

- ;',.,1 Ll :,‘ Facultiel do not have to pay rent ;nd mintemnce costs, The unount of money
o e b, necessary for this purpose is uxen beforehand from the allocated ceiling.

[ P - - - - S
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Manpower is separated as a special type of resource not Seaue there
could be a greater scarcity for certain types of manpower, but it is argued that
the Wage Board (Lgnningsradet) demands-a reasonable request for each indjvi-
~ dual new position which is proposed. If a proposed posit.on is turned down by
the Wa‘e Board, then the Univernty looses the position as - o] as the anount
of money allocated for 8alary (See Part 111, Chapter 5).

Wulun the scope of the project special mvettlgatiom the budget proce-

_diires have been ‘carried out at the Soctal Science and the Natural Science Facul- *
~ties. The Socul Science Faculty is louted in the "o1d" University -in the cnty

of Gopenha;“n, while the Natural Science Faeulty is located in quite new’ buil-

dings in the Ngrre Faelled- -area. 'Tlus fact creates dlnerences between the two. .

Faculties, Furthermore the Sociaf &ience Faculty is less manpower-consuming

" and uses less floor space per student or per teacher than the Natural Science

Faculty. In 1970 there were approunmately 4800 studen’s enrolled in the Socxal

Scxence Faculty and appronmately 3400 in the Natural Scxence Faculty.

At th> same time tbere were 56 teacbers (tenures) in the Soc:al Sciences
and 492 in the- NaturalScxeuces “In the Konsistorium the two Faculties each -
have four members, the total number being 21. (This will, howevu-, be chan-
ged according to the new law on the government of the umversmes).

. a— -

It was a general feature for the two Pacultves that their wishes for budget

-~ additions were concentrated in the first year, -while they dl!nmuhed in the tollo-

wmgthreeyears lnthesecoudyeartlnnmepropocalappeared wluthadbeen
rejectedmthe!"n-:tyearmthenaddedtothesecondyears" proposal

- Unfortumtely, the budget materiak for the Soc:al Science Faculty were
verypoor especuhyas the totals for many;temsmthe last years' budgetwere
lackmp-ln this way it was not even possible to add the desired marglnal increa”
ses- to abase to get an idea of the 1062l resources allocated to the I-‘aculty.
This was especially the case for the’ nou-temre teachers, who play an important
role in the Social Science Faculty.. However, one thing hn-ned out to be reason-
ably clear : the Faeulty wants a relative increase in the unnber of assistant
professors (the Danish term can be translated as "scieutxﬂe assistants™). 1o
1968 there were approx. 190 students pu- professor and»iu 1974 it is cstimated
there will be approx 200 students per yrofesla- Fa- the asslstant professors -
" the corretpondin‘ figures weré approximately 300 in 1968 and are estimated to
be approxlmatelylﬁo in-1974. At once this looks as if the Faculty gives a hi;h
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priority to its educational purposes, as the teachxng capacity of the Faculty

has increased. A professor is normally expected to give 2-4 lessons per ‘week
and assistant professors 6-8 _lessons per week. However the conciusion must

" be re;ected A look at the official lecture list shows that in the Social Science
Faculty- no assxstant professor nges any lessons unless he is a lecturer too,
whxch gives him an additxonal payment of approximately 25 000 D, kr. » and even
then he offers. only 2-4 lessons per week. This mdxcates that priority is prima-_
nly; given to research and this conclusion is confirmed by the observatxon that
today {May 1971) approxunately one third of the’ assistant professors hold a
doctors degree ‘(In the Natural Scxence Faculty this is the case for approxnna- i

tely one seventh of the assistant professors )

Another 1mportant observation is that it is only very x-ecently that the
Faculty requests a ‘constant running cost (annum) per scientific position. In the
-early years of mvestxgation it was- found -that the runmng cost per position was

. apparently calculated a resxdual which ﬂuctuated cons1derab1y

!
The analysxs gives two maxn nnpressxons of~budget making in the Socxal

Science Faculty . They, f1rst is that the Faculty has not taken advantage of
the time-aspect in the planmng (the four-year budgets). Secondly, the Faculty,
as far as the permanent- posxtxons are concerned, has given priority to research,
and this- conclusxon is based on the fact that assxstant professors gwe Jlessons_-
_only if they are lecturers at the’ same time However this is not mentxoned in
budgets.where the arguments are based on the number of students and no resea-

rch pohcy is formulated

-~ .

N
]

As far as the Natural Scxence Faculty 1s concerned the_first observatxon
-is that here too the needs exceed the resources allocated 2 . -

- —~—

The investxgation of the NaturaI Scxence Faculty,was carried out in twd
phases.(l) at _the Faculty level and (2) at the Instxtute level, )

‘At the’ Faculty level it was seen that a manpower unit was used which con-
‘sisted of1 professor, 5 5 assistant professors and 2. 6 lecturers. The number
of associate professors -per professor has been shghtly increasing while-the
number of technical assistants per teacher positxon has been decreasing. The
runxung costs per-teacher position have been" increasmg over time, However it
is difficult to reach definite conclusicns when we look only at the Faculty asa

- X e | S
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At the Institute level, each new professor was provided with the same
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number of assistant profe'ssors‘}as old professors had been,but the lecturers
; . .
were allocated 1n a more flexible way. This was so because the new professors"
.o ) . L .
- and consequently the new assistant professors too;- were ‘allocated in a way

that the relative distribution of professors among Instit_utes was more or less
o«

constant - . - . i )

However, the distribution of students among the different Institutes was.

not constant, because during the per:od mvest:gated there has.fbeen a. movement -
of students from Mathematics, Physics and Chemxstry to B:ology, Geography,
Zoology and Botany, Consequently the teaching load on the Institutes changed
"‘over time, as- long as the dxstrxbutxon o£4>ermanent teacher- pos:t:on was

constant This was then compensated by the dxstrlbutxon of the new lgcturers

- St . _ - "
I

- - -

- Another way of compensa‘tmg for the ‘consequences “of the distribution of
permanent teacher-posxtxons was by the allocation of the margmal additions torun-
ning costs—it was observed that the margms were,primarxly allocated to the
lnstitutes Wlt{'l an mcreasmg teachmg .‘Load The running costs are dec1ded for
the research as well as for. the educatxonal act1v1t1es The starnng poxnt -

when runmng’ costs are gomg to be increased - could be the obJectxve that for

- each permanent-teacher position there should be a proportxonate allocatxon,of FoY

research this resear'ch having the same _cost, for both new‘and old posi-

tions Oné would, therefore, ask’ for increases in the runmng costs when the num-

s . ber ol' positions and/ or the teachxng load mcreases " As the, exxsting budget pro-

cedure only demands proposals for mayginal additxons and not for total budgets,
it has'in it a built-in tendency to ever mcreasing running costs I the teachmg
load is constant or decreasing, one would ask for ‘a zero-addition, With decrea-
sing teaching load per posxtion, and within a given sum of runmng costs, a grea-
ter proportion of resources co. 11d be used for research purposes, And this_
greater research-running.cost'I would be the basis Ior “ealculation’ 1l'

teachers were to expand at the mstitutxon later Sy L SR

As far as techmcal assistants are concerned the investzgaﬁons at the
Faculty 1evel left us with the question of the lowered ratio’ of technical asszstants
to permanent teachers The result of a more detailed 1nvest1gation on the Insti- "~
tute level showed an almost constant ratxo so the conclusion if anything should
_be that the result on the Faculty level was caused b} the l'act that both teacher
and technical assistants by definition havelto be integers, and that new profes-
sors_are provid‘ed with the same technical assxstance as the- old professors.
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. g‘lle main conclusion as far aws"the Natural Science Faculty is concerned is
then that the -allocation.between Instltutes of the resources allocated to the Fa-.
culty, t6'a certain- degree, seems to be more flexible than the Konsistorium!'s®
"allocation between the Faculties of the University., However this should not be
surpmsmg as the Faculty is supposed to have more ih’ common wnth its subunits
than the Konsis'torium, However what is surprising is that the Faculty appears
only to be concerned with the margmal addxtlons to its budget This will work
as long as the margins are large enough but it is obvious that there w111 be

trouble even at the Faculty level if the expansxon of 1ts budget stops

Tablé II, 3,6 - Selected characterlstlcs of the Natural

Sc1ence Faculgy 1968/69 and 1970/71 ; -
- T
1] . N
| oy w
= =29 -— . >
) g g e |n 2 3 ~ |G % &
. S lE |2 [¥ & |2 g‘ ] a g |em
(2123 |8|2dis || [5alq
N £ = 10 lo.] o*le | o > °
. =0 |a ja N |I'N| |6 (6|8 & |8
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g::‘)i:/"\:s_ 68/69 0.530: 11 0.24(0, 23/0. 12|0. 20/0.11{0, 160. 26{0, 67]. "0 |0, 20
roL 70/71 | 0. 500, 10/0, 25/0. 23]0, 11)0, 25|0,10{0.17]0+24]0. 67| o0 |o. 20
sist; prof, . " ! g
Ratip of . 68/692.1 /6.8 [1.5 [2:07(2.8.[1.0 |25 [3.0 [3.3 [s.0 | - |z.6.
Lect/prof. 70/71/1.8 |7.0 /1.5 2.3 |3.5.11.0.[2.8 [2.8 [3.0 [4.5 | - 2.6
323?223/ 68/6910.2 |1.0 /1.1 11,0 [1.3 [1,5.|1.5 [0.8 [0.5.1.3 [1.0/1.1
_Teach, . TO/71[0.2 |10 |11 1.0 114 |1U4 1,4 |09 fo.5 |103 170 a1
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When we compare the Faculty-level and the’ Institute level we ‘notice some ‘
rather impressfve differences 4.n behavior For the Faculty as 2 whole the beha-
vior’ seexns “miich xnore inﬂexible than. when it is divided into Institutes put why
is it not more fekible ? Why are the teachers with permanent appointments
distributed to Institutes 1n such a way that.each group of~Institutes over time

has almost the same share of the teachers (tenures) ¥ 'I‘he explanatlon could be
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that the Faculty-attaches major 1mportance to the research content in the- scien-

(%

tific appointment However there is-no evidence indicating that within such a
broad area as the Natural SCIences -e*_ch discipline should havethesame rate of

.. N - a

growth ina sc1entif1c sense, e

A reasonable explanation of the mé"chamcal budgeting of scientific appoint-
. ments could be the organxzational structure of the Faculty Compared with the |

Konsistorium the Faculty appears.more as a umt but this cannot hide the fact

»

that.the Faculty is composed of a number of very different Institutes each cul-
tivating its own dlsclphne. The Faculty must make a budget proposal common i
for all its Inbtitutes but there is no guarantee that the different Institutes have

s vt S L el MG G b oty ity
- e

a common interest, A way out-of this difficulty is-a systern where no single Institute
‘or any group of- Instttutes can dommate and get alion's share ‘A system of this "
kind could probably be one- where some key itéms:in the-budget’ (e g. the nuni-

ber of professoz,:s) are kept in balance between -the different- Institutes or groups

W

E

of Institutes If it was an unwritten rule that each new professor should - -

Pt Nt N a3 o, i s i, N e

have the same number of assistants as the old professors,” then the number of
assxstant professors could be calculated directly on basis of the number of
professors.aHowever such a modus vivendi pays no attention to the developmént
in the distribution-of the students, and therefore ‘the Faculty needs some Fesour-

ces .which could be allocated ¥ a httle more ﬂexibly. The 1ectureships (n0n-, B

tenures) and the runmng costs are obviously used for- this purpose

-_— .

A narrower professionétl demarcation of the budgeting,units would pre-
sumably result ina, more flexxb e 3llocation of the total resources even if there
" were no change in the Konsistorium allocation, The primary conSequence would
be that the budgeting units when mr;ating their budgets do not have to’pay atten- ,‘-‘
tion to the.balance between them, Furthermore, it would be easier for the cen- .
* tral authorities to evaluate the wishes of the different units and apply the consi-

derations which the educational policy requires SR

i The conclusion of this section is almost the same as that of the previous
section The*Faculty is’ obv;ously ’téo proadly composed and therefore not able
-to formulate & common ob;ectw:., exmpt the des{re to have the largest possible’

- o -
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budget allocation- o ST - . .
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) The budgetlng_nd account Mstems as sournes of 1nformatior.vw s e e e
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When the analysis of the. budget of the University and the sub-budgets for -

-

two speciﬁc Faculties was made, it"soon became clear thai one of the reasons
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for the uncertainty in the budget ~mak1ng was the msufficient*data on students
‘and teachers as well as on the costs of the different activities As mentioned
above this uncertainty resulted in a procedure where a year‘s budget consists of '
two parts, fmst the last year's budget and then a marginal addition for the new,
year. Obv:ously. no evaluation of the old budget takes place, it just runs on

: from one year-to the next, .However such an evaluation cannot be done without

precise information on what is going on at the University. This information is
a combination of a certain number of primary data on the number of students.
teachers and 1nformation on the prices of different kinds of resources including

-

teachers
o
¥ Itis clear that in theBudget Office a lot of data is collected on the allpea~
tion of the last and the -next to the last years' budgets For each Instityte the Office
has mformation on'the number of positions such as professor, “associate pro-

fessor, assistant- professor, lecturer. technical assistant, teaching assistant .

(non-tenure) and other different kinds of positions., Furthermore the amount

of money for allocation to meet the running costs and travelhng, larger appara-
tus and ad hoc assistants’ ccsts is known, If is however important to note that the
Budget Oi‘fice has no information .on the activities on which the allocated resour-
ces are actually used, The Budget Oi'fice is therefore not able t6 evaluate the

use of the present budget and to propose reaxlocations of already allocated re-

sources or to set _up alternative budget-proposals . : . o N

-

Also in the Bookkéepex's Office a lot of data s collected However the
accounting system of the University ig primarily oriented towards the public
accounts and the rules set up for this purpose.

re

’I‘he accounting system should liowever serve other purposes than just

RN -

collecting data on amounts’ of money paid ‘For the. University this purpose
could be a kind of budget:control, so it 'would be possible.to see what was used for
different kinds of activities and in this way make a budget evaluation possible,

“The bookkeeping function at the University is veryzcentralized and: only a
few Institutes keep their oWn books This hag two important effects :

First‘ for all institutes with centralized bookkeeping itis only possible

to see to whom money is paid, but not for what purpose (teachmg or regearch), '
Further, from an ana.lysis ‘of the Institutes in.the.Natural Science Faculty it
became clear “that there isa tendency to uneconomic behavior : for a large num-
ber of Institutes_the major part of the payments;were effectuated in the last two

- *
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"-discussed further in Part III - the budget accaunts are not us,able for analytical

s

B : l v
: . e
months of the financial year, Moreover all Institutes acted completely indepen-

dently in buying and-stock-keeping. S * ,

Secondly, for the Institutes with individual bookkééping the only thing re~ .
ported to the Bookkeeper's office is a- mOnthly total -of payments (distributed on
the relevant budget-accounts). In this case it was not possible-to see to whom -
the money was. paid .These Institutes thh indivL}aal bookkeepers have amore regu-
Kr payment behavior, e -

-, -

In connection with the question discussed here it can be said that the, *
! accounting system_ is a consequence of the budget-accounts. And -‘as it will be

[T

purposes, It is therefore’ not surprising that the accounting system too cannot
be used for analytical purposes.. - .

kad

However, although the accounting system is legally connected with budget-

—— ) g e

accounts it could be orgamzhd in such a.way that it could ahswer the questions

P ——

which should be asked beforé the budgets are made, The reason that it is not

able to an‘swer these questions can only be that it ‘has never been demanded to

doso . - — '_ o .. =

~ -

PP

Quite another thing is that the accounting system, as it is, shows a cha-

" racteristic behavior on payments (a majority of all payments are effectuated Jdn .
the last two months of the financial year) and that the Institutes are too indepen-
dent in buying and stockkeeping It is-quite certain that great savings could be
achieved by a certain centralization of stockkeeping ,..However, for the individual

-lnstitute,considerations of this kind are notjustaround. First of all it seems that
they do not feel the need for cooperation with other Institutes .and secondly there
is n6é economic incentive to such a cooperatiOn interes‘t is not paxd on money

-

which is tied up in stocks

T
R q

The conciusion of thxs section is that~there obviously never has been any
demand for organizing the information from-the Budget Of!ice and the Book}teea-‘
pers Office in- such a way that it could be used to evaluate the utilization of allo-

cated*resources as well as_the economic behavior o! the ‘individual Ingtitutes

In the discussion oa the University structure it has been proposed to set
up a I'i'n“ning Group that should set-up plans for the future. Such a Pianning
Group needs close cooperatiOn with the KOnsistoriunfs Budget Commit'tee, Based
‘ofi what has been found out here we will propose that the two. Groups .should have ~
_common secr,etarial assistance, in.order to make sure the future budget~

'R
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proposals are set up in light of the.long run plans and thet the plans are feasi-
ble in light of what.is"realised in the short run.

~ -

Furthermore we will propose that the indlvfdual‘Faculties and groups of
Institutes develop more competent adminxstr.atwe capacxf" This should be done
partly in order to get reasonably uniform adminlstratlve behavlor through out the
Unlverslty and partly to strengthen the admlnistratlon compared with the acade-

7mic sector and its sometimes condescendmg attltude towards admmxstrative

» -

work.

The data-flles as sources of lnformatlﬁn ) : 7 . -

~~-The great data-fﬂes “of the Unr‘érslty are aaministered by Data- and i
Servlce Office. In this section we ‘will give brief comments on the exlstlng hles
and we will try to evaluate the planu of the Ofnce for combinations of the diffe-

[

rent files and thelr usefulness,

One major ﬂle is the Student-matrikel whlch contalns a complete regis-
ter of all enrolled students with names, addresses, CPR-number, (code inthe
Central Per son- ~Reg1ster), year of matriculation and name of the study to which
the student has enrolled, On the basis of this information a number of tables
can be set up, 'whlch uné ortunatel‘y cannot be used in planning and budgetlng

Tables are set up with dlstrxbutlon on sex, age. study, and matr1culatlon
year. Th. last dlstributlon enables one to see how many “of any matrlculatlon-
cohort are left in the: system. But 1t is not posui‘ le to see how many of the
enrolled students are active or passlve and lt ls not posslble to see on which
level of the study the students are. This last ltem ls very cruclal in the sense
that the study-plans oporate with dlfferent levels, each with different demands
for resources "However, as long as nobody knows anythlng on the'transltion
coefficients_it is almost lmposslble to make plans for. moﬁe than one Year ahead,
It is therefore not surprisirg that the budget-estimates - as mentloned edrlier -

- have been very poor, “The student-me has up to_ xxow not- been able to suppIy the:
declslon-makers of the budget with'any informatlon onhow the student poﬁ’“l"’tlon
was expected to be’ distrlbuted among the different levels and different activifles
_with their varying demands on resources BT

Another major file is the Stabs-matrikel; whtch contalns a complete regi-
ster of all:teachers and other employee:. Al mtormation in-this tile is control-

led bythe CPLRmumber‘ S S i
. - As far: as the teachers are concerned the Stabs-mqtrlkel should make it
“ Lo i - . PA M’ ‘ ’ s .
r .. . S o .
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possible to calculate the teaching capacity at the University totally‘as‘ well as
partially, The partial_ teaching capacity should also be calculated for Faculties

.

or: subunits of Faculties and for d;fferent kinds of ‘teachers

*

Furthermore it is intended-that the Stabsv-'matrikel shall contain informa-
ion on wages and salaries,’ 'I‘his will make it possible c carry-out relevant.
calcu.lations of the wage-cost and its-distribution on different Faculties, students
etc. (Wages and salaries cover approximately 70 % of the total;osts. )

R L B B 2 i s

H

L A S

Finﬂlly the Stabs-matrikel will contain .nformation on dates of appointment
dismissal and promotion When this is established it will be possible to caleu- . ..
s ¥,
late a mortality table, which is' very important when the University formulates ~

-

s

- x

2 manpower policy

. ‘The JData- and Sex vice Office has started creation of an Examinations and
'I‘eachings Administration When it has been created it will contain a lot of very
. important information, which canbe used in future budget-making procedures
The administration feill contain knowledge of each teaching activity, w o the
teacher is and how many students are. engaged in the particular -activity, Also
the. different actigities will be linked F’get‘ier to the extent ;hat particlpation in cne

.

activity presumes the passing of other activitxes

P ) When this administration‘is established there will “at least exist Ihe, possi-
bi}ity of making a statistic on "study-progress". whereby it should be possible
to predict the_distribufion of the students on Faculties and subunits of Faculties
as well as on levels of study in the Faculties and. subumts.

The applicability of an information system cannot be. evaluated in terms of
the quantity of data made available ’I‘he system must be organized in sucha _
way that'it can procure { 1) relevant information by a “certain date (the budgeting
procere isa yearly returning event) and (2) data on short notice tor non-fore-

1
N oA B A N
N . - - .

seen decision situations
Looked at from this point of view we ca.nnot say that the existing informa-
tion system at the University'is appropriate But the: establtshment of the Stabs- .
matrikel and the Examinatiom and'l‘eachings Administration will undoubtly
- improve this situatiun‘tu*rgreat ‘extent, “Add-to this “the puttxng together ‘of the
formerIy independent economic and acaden-ic administrations, “which wé can
hope wilL make 1t easier for the administration to present*relevant information
: when the Konsistorium decides on the budget and its internal allocation. :
In Part IV weé will' return to the question of‘relevant information and try to

~
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ex%ﬁin more precisely what we inderstand by this term. Here we shall repeat

briefly what is said in this and the former section,

In two or thrze years, the University of Copenhagen will have statlstlcs on

"study -progress avallable, From these ‘statistics and the Students matrikel it
should be possible to estimate the transition—coefficients of the system, In the
Examinations and "‘eachings Administration we can see which specific activities
a given study involves, and this taken together with the knowledge of the transi- ~
tions - coefficients will make it possible to estlmate the teaching load on the
tenures and the need for _non-tenures, leen this it is possible to estimate the
total salary cost for given coefficients, In, the Bookkeepers Office there ,will’Be
knowledge available on the cost-structure a and it will thereforebe possible to
estimate the total costs when the wages and salar:es are given,

However, it does seem strange that the Konsistorium, up tonow has not
demanded a satlsfactorybasis for the decis:on-—making outhe budgets The reason
could be that the adminis’tration has not been able to supply this information There is
a certain degree oftruthinthis, recalling that it was only the 1mplementat|on of the
pay-as-you-~earn tax-system and thenew electoral rules for the different University-
bodies that forced the University to build upa data-file onall employed persons

u}

Now the questlon is whether the Konsistorium on ‘the centralized level and

-

PR

the indlvidual budg '~ommittees on the decentralized level will take. advantage
of the improvement of the total lnformation system, which will take place in the )
~ coming years, - . ) o ‘ ; LT

1.

*

s ’I‘o answer thls question we must take a_look at the techniques ‘which are
used in, the admxnistration. Iy is only in the Data and ‘Service Office that EDP is
used, which however isa necessary precondition for handling the great data- -files,
with approxlmately 25 000 students in the Students-matrikel and approx.mately
10, 000 employees in the Stabs-matrikel (tenure, non-tenures, technical assis-
tants and all kinds of hourly paid assistants). In the Bopkkeepers Office a me- ’
chanical bookkeeplng system'"is used, while the Budget Office prepares everythlng ’
by } hand oo . ' N

T W S D ey o e i e AN A nh AR irid $ n at eme

2

It is the Budget Offlce that shall’ % collection of lrformation either -
directly or from the Data-and Service Ot‘fice or the academic admmistration, .
and it will be the Budget-Of{ice that shall prepare the information in order to, .
provide an adequate basis for the decision -making in the Konsistorium This
work cannot be done wlthout asslstance from EDP, Therefore the Budget Office

»
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has 10 be strengthened so that it can both formulate the problems {for a given
objective), call for relevant information and prepare it using the EDP-techmque

However. this is only one side of the problem. The other - and presuma-
bly the decisive one ~ is whether the Konsistorium is able to tormulate a com-~
“mon policy for the total University.

Conclusion - - : ‘ o

The University of Copenhagen will now face a period with very serious
restrictions on the growth rate. It is therefore necessary that the University in .
the future carefully determines priorities when it  allocates new resources and'that it
‘makes already allocated resources the object for critical reconsiderations.
Further it is important that the intormation system is improved’ in order to
make such considerations possible and that the information is used in the prepa-
ration of the decision basis, ’ .

The administrative structure of the University oi' Copenhagen is ina state
- of change. The only thing known today is that one of the results of this change
‘ will be a more appropriate organization of the economic and the academic ad-
ministrations. Thenewiaw on the government ot universities has provided the
University with a'hu'mber of new or reorganized coﬁ;iial bodies on which are
conferred different- degrees of competence However the_role ‘these bodies
are going to play is uncertain.. This will, to ‘a certdin extent depend on the ad-
ministrative assistance that is given to these bodies, - Furthermore their role
will be determined by the demands from the bodies tor the admmistrative assis-

tance.~ o T - -

~G

The analyses have shown that the maln problem of the Univercity is that
there;does not exist a well-formulated common policy i‘or the University that
will enable the evaluation alternative plans, either at the Konsistorium level or
at the Faculty level, Regardless of which academic structure is chosen and
regardless'gf which collegial bodies are set up,it will not be possible to solve
the problems unless the objectives are made clear, By changing the adminis-
trative structure and the distribution of competence between difierent conegial
bodies we are onlytaking one step torward in the direction of setting up a better
basis tor decisions- than today. R oo “f* . ’

It is necessary for the University < if it wants to survive as one University

- to set up plans that coordinate all Faculties, thermore 1he Faculty mist
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coordinate the Institutes (1), The University consists of five Facuities and a
number of common units (e, g. the administration), Each Faculty or common
unit can be said to constitute an activity, The University then consists of a num-
ber of more or less independent activities but with a com}non budget

The p}anning procedure must he based on the following types of informa-
tion : ) s "
a) A number of relevant alternative plans‘must be get up, - ~
'b) For each plan there must be a specification of the relevant consequences
c) Discovery of the decision-makers preferences with regard to consequenf

ces of a plan, -

.

The problem here ls the question of the preferences of the decision- makers
in case of either the mcmbers of the Konsistorium or the Faculty,

It ig a general feature in all planning that an ncceptable result can only be
reached through a cooperation between the decision-makers and the planners,
It cannot be expected of the ' deciston-makers to forinulate a goal unless the
planners have presented a survey of the consequences of a number of relevant
alternative Plans, On the other hand, the planners must base their work on

ditferent plans ona certain knowledge of the decision-makers preferens.es.

-W¢ can hope that a, strengthening of the planning function at the University
can force the decision-makers to expreu +hemselves more explicitly, The .
purpose of ‘the project is then to set up some models that can be used by the
planners to calculate the consequeaces of different preconditions introduced into
the models, If the decision-makers are not satisfied by'the alternatives presen-
ted to them, then they hr se to explain the alternatives of which they want to

know the consequences, *

-

(1) The following is based upon Inge Thygesen, .

3

ves

ved Decision-Making Through Operati 1 esearch, Copenhuen 1971. ‘
. Chapter 5. . .
50

i

A e o S et e D e bn 8 ey

o

e o e

xﬁ

>




- “ ) ’
N -
- e 4 - - -
R b - -
B 4 - -
. ’ -
- ) b
- < N
. - %
= -
- B . .
_ ~ 3
i 2
e R TW*—AW&AW» e e P 4 " T o o TR
~ ) -
- i .
- - -
- - . -
. - - -
‘77 .
S - o N
J : ) - - -
," Ad -
c. - - L . :
. - - - -
~ - - —
PART i1 -
- - - )
- - - - £
. - .
THE GOVERNMENTAL AGENCIES -
- - - - - - . : - )
R - . = -
) . - _ - *
- = - i
U A
- B _ kY N - - ’ -
. 7 - .
. , i 5 .
- .’ - - " -
- - - . .7.._ - » p— — a———
- - . - v
- o - - " )
- - - - _ -
- ) . el
. - - -
. _ P,
- - - -
] . - - - s .
N - - . - -
B : -
e - - ) L . §
. . — .- ~ . -
et - P
— . . - . -
. s
) " ) - ;,f e
i e —
— £ d
B
. .
. -
. N




N.’,ua\pn-,(

L]
¥

*

gt bl yefh S oot i e
, .

Chapter N -
BUDGETING, ECONOMIC MANAGEMENT AND
- PLANNING AT THE MINISTRY OF FINANCE -
= - by )
" Jens N. Christiansen

PO

v
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Introduction

(B R e e fare e ek e

~There exists no np-to-dale comprehennve and olficxal materxal on
Damsh budgetaryprocedures

1\-— -

) lnthudnpterwe'xnngeabroedouthneoftbeparlumentaryback- N
ground, and, in some more detail, tbeadmimstrauve colurol procedures follo-
wed in preparing the Danish budget. -Further we will - show the difficulties

- rmedwbeuapplying well-known economic. theories -to the- steermg and
budgeﬁngo(botbthetotalshtebnd‘etandthee@caumlbudget. Examples of

somenysotusmgbeﬂerbudgetsys’-msorxmpronngtheensungsystem
viubengenmtbelastpartoftmscbapwr o - o —

“ ] Aceording to theW no state expense must uke place vnthout the
prenou consent of pnrliament. Thus in articles 45-47 the appropnahon-autho-
° rityis pven to perliament, and the same arucles stipnhte some specnnc re-

quirementswhchtbebudgetmutmeet - Lo I

-

Article 45 states’ » deadliie for submitting the budget bill - "no{iaterm.n
four mouthsbeforethebepnmngoﬁhetmmhlynr" This implies an annual -
budget anditisfuthermoreacoudmonthattbebudgetmstbesp—cmedto -
lomede(ree Bynqddeaeetheﬁmmmyurmbommnl toMarch
31— - - w

Arucfe Osmtecthatnoexpemmstbeincnn:edwithouttmemthe
finnnce law, the mpplemenury-appron-uﬁouhw or a_provisional appropriation
law, Title accotdinpto common le.gulation is not sufficient,as only appropri-
ation laws can mthorlze a minister to incur expeluel However, aparliamen-

tary practi:e hu developed s0 that supplememry appropriationc are only

Aruitoxt provided by Eric
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- brought up once$ a'year - after the end of the finarcial.year, Supplementary

“ appropriations are thus in reality subsequent to the incurring of expenditure.™

. The necessary previois consent of _ parliament.is obtained through the
consent of the standing parliamentary committee of fin:nce

- Bom
Artxcle 47“g'ves the rules for the presentatxon o’f the state accounts to

parllament. The- accounts must be presented not lﬁfer than ‘six months*after the

end of the fmancxal -year. st P - - -
- —_—
Otherwise, the structure of the budget and the detailed budgetary and ap-
proprxatxon procedures are mainly fixed by admxmstrauve decx.sxons and cer-
tain political trt\dxuons In prmciple, this nges a possxbxhty for prompt chan-

ges in the procedure though in practxse changes are not very frequent

R

The budget covers about 35 per cent of the ‘Net National Product Together
with the budgets of the countxes and the mumcxpahtxes,about 45 per cent of the
natxonal mc‘ome passes through the public budgets.. The publxc educatxonal _sec-
 tor accounts ‘for about 15-per cent of that-. . - . o

-Bu ggtandamgmxauonlaw . e - ) - Az

N The budget is partly a calculation of government expenses and xncomes -
. durmg the fmanclal year and partly a plan for the acuvxtxes of the Government,
and thereby a settmg of prmrxtxes among the governmental tasks 7

- In conn‘ectxon thh the regular control of the budget dunng the financial« -
year and the subsequent audxtmg of the accounts -am evaluatxon of the effectxve-
ness and eff.lciency of the’ activities is made possxb\le The value of the existing .

cont:rol procedures is dxscussed further below

L]
w2 ~

This budget cycle wluch is described in detail below is the core of the fin-
ancial ; management process The effectxve admuustratxon and. control~of expen- .
dxtures is, homever, only J)art of t.he demands which must be met by the proce- )

-

dm-esforfinancxalmanagement P -

Thus the aim is an’ mtegration between the fmancml management function‘
-and the general ‘state plannmg functxons, partly by extending ~ the’ txme
—pu-epectxve ‘of budgetmg beyond the next financial year and partly by tnans- T
fering existmg pIans Into annual expendituz:e ﬂows .

- -
—

Finally, the_total- budget eéxerts a considerable inﬂuence -on-the general
socio-econonﬁc development and is used as-an’ metrument.for this, -~ .-

z The budget, therefore, *has several facets and its actual structure can be“

-
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. varled a great deal accord1ng to the emphasls ngen.to 1ts various functlons

By parhamentary adoption the budget becomes the fmance law, and the
sums allocated in the budget are put at the dlsposal ot the various adxmmstra-
t1ve units as approprxatxons,tl*e' author:zatlons, to incur expendltures or
“receive incomes on’ the terms fufJ d in the budget. Formally, the appropr1at1ons .

. are ngen to the 1nd1v1dua1 mxmsters for specified purposes (for instance.a uni- _

versity) and m turn delegated to the admlnxstratxve unit in questlon

-

4

e e

e o o e

P P

&

7 ning of the fmancxal year,,a separate publication,

r In the budget a reserve is kept for new and unforeseen expenditures durlng
_the fimancjal year, x e. price and wage increases, expenditures in consequence
. of new leglslatlon and expendxtures for actxvxtxes not envxsxoned or' not sufficient-

ly planned in detail at the t1me for submittal -of the budget T -

& -

- Thls reserve is not an approprlatlon and can ordmarlly on1y be spent on

=

the basis of supplementary. approprlatlons, i.e, prevxous ‘consent of the finance.

N commxttee and subsequent inclusion-of the amount in the supplementary appro-

priation law. In the case of wage and price 1ncreases thls previous consent 1s

7 1mphed in the approprlatlons in the finance law so the supplementary appropria-

. -

tions for these are automatic ad_mstments : R oo . "

- ) The a\pproprlations are mstruqxents of management for the Government i
By speclfymg in varxous degrees the programme of actxon to be carried out un-
der an approprxatlon, parliament and the central authorltles can exert more_or

- less direction_over the actxv1t1es carr1ed out by subordmate un1ts Thls dlrectlon =

iV

- ranges from only prescribmg an enchresult on one hand to stipulating in detaxl

- the acthties to be’ ca.rrled out and the r‘esources to‘be used on the other.

s - s o -

* - . T ke -
e In some cases however essentlal parts o!' a programme of action are lald

“down in the ordinary leglslatxon or other dl'.rectives,m which case the manage- .
. ment through approprianons is only of supplementary kmd or isinfact not operat—

= - > * -’ >
mg, . - S Aoy . z - .
- - L . : ~
. - - . R -
. - * % . - -

Forg
;
'

-t - - -

When the budget ls sublmtted to parliament four months before the begm-
Four—year budget Estimates

is szmultaneously publlshed. This publicatxon gives an estimatenof the develop-
s ment o{ state, expendltureh covering the ne:;t ,and the l‘gyoylng thxgee \Iinanclal
years, - - . - o cen e

‘ e - - -

- N - ’ -

o ’rhe draftlng of the budget and.the four year estimates is done by the,indi-

. .- < . N o Id
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-’ vidual ministeries with the Ministry of-Finance as coordinator’

In the spring months of eack year “the, Mlnistry of Finance prepares for
the Government basic budgets for the fiscal year starting April 1st in the year .
following and the subsequent three fiscal years, These baslc budgets contain
for each ministry and, within each mxmstrx, for separate areas of éxpenditure,
maximum budget figures‘ the so-called, budéet frames. Not included in-the bud> |
get frames are expenditures which in fact are not manageable through appro-

prJatxons primarxly vamous subsxdxes where the amount and recxpxe,nts are”

fixed by law (e. g. “old- age pensxons) . :'q'* e v

The material also contains cellmgs t'or the numqer of Government emplo-
yees at all levels in éach mmxstry . -

MA - - -
When the basic. budgets have been reviewed and approved by tke Govern;

ment they are cix-culated to all mxmstrxes, usually in June, together with

supplementary instructions for the preparatxon of the budget

In: the subordmate units (umversitxes and their denartn‘ents and institutes) -

the Jbudget preparat:ons however will have started twelve to exgthteen months

before the begmmng of the fmancxa) year . )

The draft bgdgets of each mmxstry are sub itted to the Elhmstry of Finance

in the begmning of September, where they are subJected to a careful evaluation and,

through negotlatxons with the mmistrxes,they are adjusted to conform to the ge-

“ 3 N
- -

neral economxc pohcy

& -

The four-year estxmates, whxch are subm.ttted at the same’ txme are not

appropr:atxon proposals but estxmates of the consequences during the next three
years of existing and planned actwmes These estimates are in this respect a
supplement to the one—year budget and make possxble a more’ comprehensive. -

evaluat*)n of the effects of larger mvestments and pubhc expendxture in future’

. - -4

The management of the budgetary process- A i e 7 -

Throughout the process of planning to the extent it takes place inthe mmis-

a3

tries - costs are assxgned to plans.and. the estimate of costs becomé more det'x-
nite as the time' for impIementation draws ) nearer. The nnal phase in this pro-. -

cess is the transformatior{ of costs into expendxture ﬂows which in the budget

proqess are related to specit’xc financial years T T <.
Through the fixing of the aforementzoned budget frames and the- ceilings
- -~ N - ‘f'

.
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_for the number of employees.a rough setting of prxorxtxes does take'place, and

the frames force .a further evaluation of exxstmg programs and priorities in

L3 T -
+

'each ministry, - o e - . -

About 65 separate hudget trames are determined covermg about half of

the total. budget - - L sT o —— R ¢

T ~ Two contrary considérations are taken mto’account in decxdxng upon the N
number of budget {framés. On one hand 1t is desirable to give each mxmstry a T
. poss1b111ty of adapting itself to changing acthtxes, that is to operate with few
and large frames, On the other hand it’is advxsable to operate withfrafes cover-
ing homogeneous actlvxtxes, m  gpder to obtam a clear connection bétween the
development‘ of the expenditures covered by the trame and the correspondmg ac-
tivity, =~ - o i} T, - ) . ) '

y The budget frames normally fix gross-limits for expenditure, as the in- 7
fluence of the state budget on the real-economic resources, goods and services -

'is of prunary mterest in this relation..

-

The ce111ngs for “the number of employees»- one for each :mmstry are a
supplement to the bud frames. They are intended partly to actuate a labour- ,
factor -reducmg act1v y through substxtutxon with capxtal—factors, partly to force

“a'more rapid ratxonalxsatxon—ot}acthtxes of decrea'sxng importance.,

] . . - N . .
_-Budget frames and personnel ceilings are not always fully synchfonized,”
which implies that the budget linntatxons ‘work either on the amount of expendi~

¥y

-
»

. ture alone or on the personne‘l

. - -

Of course, it is a basic requu'ement that the., greatest possxble produc {vity

-

-

shall be achxeved -This means that budgetmg must bé’ carr;ed out accordmg-tc—-——-—-

the gross-prmciple. This imphes budgetmg revenues and expendxtures
I'oid

On - the other hand the budget does not have the charactef of cost,and accrued

budget consumptxon of stock, _interest on and depreciatxon of capital and pension

. obhgations ar¢ only shown in the budget -for certain public corporatxons

.

2 - t

> Personnel and personnel-costs 7' - - < e .

For that’ part of an appreprxation which covers the cost of- permanently

» employed tull-txme personnel a separate control of appomtments is established

“In connection with the approprxations, for each governmental agency an

-upper limit is set to the number of employees in the dxtferent categories oi per-

sonnel, and new positions can only be created with the approval of the Ministry ot P

: o - Lo : ”
. . DV | : -
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: i - :—a:- Eo B " i

v , . A . o N
- . LY 1 r"'?"f - el : B ‘e

“n

e e

an

Lo




Finance and a special advisory board; composed of members of parliament,

representatives of the labour unions invoived and cxvxI -servants, This is’a com-

plicated u}achxnery, operating in connection thh} the budget prqcess. -

-The budget cycle . ,‘ i .

’

-

The periodic structure of the budgef forms a budget cycle, which runs

over several years.. At a certain time 1t operaies in terms®of several links in

the cycle.” Schematically this is shown below, where year l‘represents tbe ap-

propriation- (budget) year. .~ ..

L « e, L -

Central budget admimstratxon

Ministries (departments and

(Parliament, financial commi- institutions in thé Mxmstry of

ttee and Ministry of Finance
(M.0.F.))

Educatxon (M:o. E,))

d -

Medio
year ~1

Ultimo
year -1

Primo
year 1

July-Aug’*
year o - -

Primo Sept,
yearo *

‘Sept; -Oct,
year. o -

b Y

" Ultimo_Nov,”

yéar o _

-

December
yearo  ~

Analyses of the general
economic situation and the
available resources in-M, o, F-

“Working paper to the Governi-
ment about the budget frames
for the year 1-4

PR

'Provxsxonal preparatiOn of the
budget for'year 1 in the 1nst1-
tutions

»

Provisionel budget consxdera-
tions in M o.E, - .

Negotiatxons

Preparatxon of the budget and
budget estimates .

Contributxonb to the

budget and estimates

. for year 2-4 from the -
R mimstries.to M. o, F

B

Review of the“budget- -
contributions in M,o0.F, ;and
‘sifnultaneously review-of”

-~

suggested increases in personnel

.- N

by the committee for the control»
" of posts, . .

Review of special

Introduction of ‘the finance
bill-for year 1 and.the - -
estimates for year L-4 in
parliament -

-First reading in Parliament
‘of the finance biil-and debate

on the budget ¢ estimates -

‘questions or problems

Preparatxon of provisional
amendmer.ts to the budgef
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Calling in proposed amendments i
¥ to the finance bill “
Dec. ~-Febr, Deliberations in the permanent N ) N
year o committée on finance - -
Febr, “Proposed amendments -
year o from mimstriesto—M—o—F— -
"Review 6f those in the - '
latter and forwarding. to
the pernmianent committee
March Second reading, Renewed M
year o committee review .
) Third reading and passing ) ’ ) e
The appro- Requests for supplemehtary The ministries, snd subordi-
priation year, appropriations are presented - nate institutions use the _
year 1. to the M, o. F. béfore being . -~ .appropriations, According to
* " forwarded to the parliamen’cary demands dnd needs the mini-
committee on fmance for ap- " sters ask the standing com-
= - proval, - mittee for approval of supple-
. , mental appropriations to be ¥
covered either through reduc-
~ tion of existing appropriations . .
or by the reserves on the
. - -budget oi' the M.o. F. -
Sept, M. o . F. works out estimates . Provisional working out of ’
year 1 « of the totals of the supple- the contributions to the ¢
Lo . mentary appropriation bijll i supplementary appropx‘iation o
7 o - bill -
Febr, Contributions to the ) -
year 1 supplementary appropria- * . B : -
‘tién bill forwarded ro i, )
. - the M.o. F, -
March-Ap“ -] - B ’
" yearl - year 2 Review in”’M o.F. o i . -
S - - Negotiations - -3 - ’
Apr, ~ Introducing the supplementaz:y o
year 2 ’ appropriation bill in parlia- i
- ‘ ment -
"May-June Reading and passing > -
Year 2 . L~ . .
& June-Aug: Working out and publishing Working ouf ¢ of contributions, 2
year 2 ' of the state accounts - ‘to the state accounts, *

o

- ~

~

—

- ‘(-

Economic ma.nagement by the bug ?-

"
-

- ..
-

For several reasons the finance bill is not a sufficient basis for an econo-
mijc budﬁeting of the public expeﬁ"bs The main classifications of the finance bill are

a
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- . based on the divxslon of tasks between the ministers The purpoge of this is

Y

that the responsxbility for the u’se of each appropriation must be placed only in

. one administrative unit, - " o
© . . = ; i
o The function of the bud_get as an administrative tool for the direction of a

R number of units and processes is thus c1early emphasized

-

But if the budget structure is vxewed as a means of locating each appro-

Y

priation according toits economic or real-econoniic characteristic »in order to
makep possxble economic analyses of. public activities. then its usefulness is
o more limited. . : ) - o .

-

= There area number reasons for 'this. The budget per&tes‘vﬁ a splitting

up of the accounts based on.the _g_omp on of the kinds of expenses {invest--

. ments, running costs, wag_es ete, )but not on the aims, or ob;ectives for which
thﬁse expenses are being incurred, Consequently. a comparison of the total
expenses for-a particular objective or programme is ot possible,

v

i The size of public expenditure is usually not determined ‘hrOugh supply and

implies that one does not get any control of a possible non opt1ma1 ity of-the deci-
ha !

. - - Ldemand nor through any firm comparison of quality standards, This .

sions on expenditures in terms of the preference structure of consumers,

I3

s T - The difficulties in quahty-rating of alternatives of expenditures to free
o T public goods prevent a clear, political 'Wb‘!"hting of the resource ‘allocation,

E

The g0, ts are not directly determinable frOm the budget However an impor -
tant problem is that the benefits cannot be assessed, ‘because of the lack of a

.oy price or the uneconomic nature of the price .

F . b
s

o : o . - Finally, “the distinction between transfer and real payments - which fi-
s . nancially look alike, but in real economics ‘have a aii’ferent effect on the resour-
<t 4w .- C€ allocation ~ is not always clear, B ) )

R - - ) d -
e -

A S Thus, the total advantages and disadvantages in decisions on expenditures
R are veiled, A

=
7' L Asa basis for economic management the. budgetby itself is of limited

o . vt LT « . - e

Y

value, It is obvious that it is possible to  influence’ ‘the general economic activity, .
_ but management based on economic considerations is only roughly possible and
is without reliable possibilities of control - oo

- -

The ffollowing remarks are not especially related to the budget bt to more
g general ‘economic considerations.‘
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i - The starting point of most recent considerations on economic budgeting in

J ’ g the public sector has been micro- economica Broadly. speaking this concerns the i
- economic behaviour of the individual units (persons, business, institutions), o t. .

- 3 " . Two questions immediateiy arise, Micro-economics is a newer approach ) S
. * l‘ » and ‘in its content, -not -as .generally accepted as macro- economics, though A
this does not necessarily znake it less reliable and operational than macro— -y h W
economics. In addition, a long and presumably unfinist »d discussion has been
1 going on s to what degree the private- economic optimum criterion can be
directly transferred to public activities, The attempis towards this arenumerous; -
1 and it is often claimed that the uncertainty of using micro~economic theory‘in T X
the public sector is_hardly greater than when applied to private activities, . R s

. - . - . o
’ . Micro-economics . . - - - . .. -~ »

‘. - _ .

S - . Classical micro- economics has three elements which may be looked upon
: as relevant in this cc mection the static’ “analysis of ei‘iiciency,’;he maximization
. - of investment” decisions, and the influence by ‘the public sector,

R

T profit of an activity- cen be maximized : two typical approaches will be mentioned
. ’ . here, ST

W
L4

’ =
<7 ) - Firstly, one can deal with dispositions based or choice hetween alternative -
) - combinations of input. which all lead fo a defined oufput (i, e, cost minimization)

- ’ - - ' Secondly, one can.deal with a choice between different combinations of outputs : ” -
- N “'J-. S - (profit maximization), - - . - - - ;

- - N - ’ - :
=~ - - L

+
|
{
!
|
;
“ o . L The static analysis of efficiency‘ deals with the ‘way in which:shor'fferm -, Q o
A - f
1y
i
i
!
E

'I‘hese two lines of action are not independent of each other, 'I‘hus"the cost-

- rninhnization isa necessary, bu‘t'ﬁ'f sufficient‘condition for profit-maximization.
- - Often the cost-minimization is understood ‘as the smallest possible costs, no - - ' ]
h matter whether the resulting proceeds are of arelevant size or not rand as a ' ‘
result no consideraiion is given to "iotal—cost-minimization" The evaluation of oo - 9
vt &the output -~ which in most .cases must. be the main goal - is not shown in this -
Cel e ‘ '&’,analysis.- : 9 - . o -

L ,’ ) “‘Yi : E With a minor xnodification it is possible to identify the same fundamental -

DR R e point of view in the traditional, strongly specified budget, which was input- ' o e )
- RN, dominated (which means that it almost only dealt with* costs),contrary to the it T

~!i'ame-system, which is an attempt to make budgeting output-orientated fi e, : L ' " .

v ) - - - . .
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”:'pimplies the same uncertainty as mentioned earlier. .

including evaluation on thé basis of a given amount (franies and ceilings) of re=
sources, ’ . . S . .

The naive profit- maximization criterion has been heavily criticized, Espe-
cially, the assumption of a fully competitive market with full transparency and with.
out monopolies hasbeenaserious  stumbling -block for the use of the theory Inthe

- case of incongruity between theprice of the productand its marginal cost (i.e. the

cost oi’ thelast producedunit), the resource allocation will not be optxmal

o~

For public goods - such as educational activxties - price setting is
seldom possible and an evaluation of the product must be random, At ':»‘
most one can hope’that a political goal lies behind an evaluation, so that the

“price' is given from a political estimation of "the needs of.the community" for
the goods in question. It must be noted that this does not avoid the weakness of
the method ) - S ’ . :

S A number'of organi‘sat‘ion:theorists have also claimed that profit-maxinti-
zation, even in private enterprise, is not the only goal - often & even the\pri- ‘
mary one = but that goals like grthh of trade, growth in number of persorel or

general prosperity among the workers are superior goals

o=
- -

A third serious objection has been the- presence of external economies or

) diseconomies, i e, the effect of ‘the costs for the individual activity and on the

whole community {for instance by the firnfs ”wearing" or contamination of >

~

collective values) Finally, the whole analysis is ot a short -term character and
therefore hardly useful for real planning,. = . - . . . ’
3 o - - :

Profit- maximization in-investment behavxour is also a set of, r”ules deve-
loped in private activities "A later. example is the discounted cagh ilow method
The purpose of this method is to {lluminate the optimal allocation of given re- .

sou~ces to a desired production in proportion to alternative anocations - without
considering the, already existing amount of. resources bound for fixed use, A’
time preference is included 80 that later returns are estimated lower than ear-
ler returns. This time preference does' not make the -model less static, as the
outline for the time preference, xpressed as a discount rate, still takes place
at one and the safne time ahead of the appearance, of the réturns, Although the

theory can be used for longtime-cOnsiderations, it is static 1n z:haracter and

e
- -

It is the chnracteristic "of a ’ purely pubiic good" ‘that any amount_
available is for ‘the dispoui of anyone w'ho demands it In addition a

34
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single'consumer's use of the good normally does not interfere with the possibi-
lity of others usxng it, RN ..

1
EN

‘ [ 4
The good can be called "excludable" if, without any great practical diffi-

culty,it can be’transferred into a priced good forwhich one has to make a payment,
_Education;- and henlth provisions - are goods ofAhis-kind"Also_the“use of
_roads could be thought of as a public good which has to be payed for, On the .

PAruntext provided oy enic [

4}

-

'other hand, public goods like national defence and the police-system ‘can not be

-
.

) dispensated in accordance with individual payment, oL . -

Another reflection concerns the “rivalry" of users in the demand ie, “how
much on person's use of the resources reduces the possxbility/of others using it,

[

Education also.belongs to this ca; egory.

An example of both non-excludability and non-rivalry is national defence ;
while, for instance, the radio and television are excludable but do not at the
ame time cause rivalry ; whereas education is characterized by rivalry as

well as excludability. ) .

i .

 Can this distinr'tic" be useml “in educational planning ? Educationis a pu-
blic, good which could be’ payed i'or and™ thusxhas a price The rivalry according
* to certain views does favour the fixing of the price The problem is to find the
right price,as2 s-hard to imagine the determination’ of the price in a classical
market. For several reasons such a mcvket does not{exist"’ and will never ~

PR

+

L2l ¢

-~ exist

>

R o~ . o .
. Education is partly a private and parti§ a public good. Altifgugh* it is pos-
_sible to ;make a division between the pri’vate {foregone *income and other costs),
and the public (salaries, other experses, investments buildings) costs, such a
possibilit'y I?r-msking a clear distinction between private and public does not
exist on the revenue-side. Apart from the private advsntages derived from higher
. 'wages there:normaliy exist external econqmies ’ i, e advantages which through
the educational activities a.re spread to other than those educated Thereby- the .
notion o’ effectively allocating the resources gets another content and may cause®
a welkened rivalry. Aiso the excludability ey disappear, as a fixing of the price
will be far more difficult. The determining point of view will be that this automatic
spread of the advantages isa strong argument for educationto be payedby the public,

e .. -

) Meanwhue, the traditional effoéts from the public have been more devoted
to the control of the legality it the budgets than to their economy. This practical
point of view has produced a budget which especially the accountant an;l the

3 e AR P SN

4‘!‘




Aruitoxt provided by Eric:

ERIC. 57

X3

LY

vy

i3

~

auditor could use in registration and control, "but which is of little use in making

v

allocation decisions, .

?  Given the background of growth in  the public sector a greater interest on -
returns from the purpose of educationwould emerge This brings one to the cost-

" effectiveness point. of view which enables one tooompare one activity with the

other The interest which until now has been concentratea upon costs is™ shxfted to 7

the output on the resulting problems of resource allocation.

-

Cost-benefit .analysis

“.” When considering project‘evaluation. the' technique ‘of cost-benefit ana-
lysis is used as an instrument for a comparison ‘between the costs and revenues
of & given activity. From eVperience the definition of the relevant costs is one
of the difficulties., This dilficulty is p°!‘ha])s not the most important one, The
main question concerns the indirect costs, i e, the costs which are incurred by
the students and the community because wage incomes are zero*(or very low)
during the period of study. n 2s¢ costs do not appear-in the budget

The’ other. and atill greater, difficulty lies in the evaluation of the bene-
fits. In. analysing benefits from education one is faced with insuperabie difficulw
ties which will be mentioned later., First we will-.summarize the conditions
which according to Prest and Turveyu) demand closer consideration on the theo-

.

reticallevel' . e a .

¥ * 1) The definition of the project A theoretical definition very seldom cau-

- 8es great difficulties ‘whereas a practical definition in the 1ight of the: existing
variables of decisions is normally far more difficult The project needs to be
. delimited and- defined in such a way that it isin accordance with the possibilities
for making’ decisions within the existing decision structure. )

2) External economies and secondary benefits. It is often assumed that ™~
countries which spend a lot on educatfon gain advantages which cannot be mea- *

. suredin monetary terms*. For instnnce. a higher level of political consciousness,

.more cultural goods. a healthier population, an environment stimulating intel-
lectual work nnd new knowledge, a more. flexible labour force and a number of

sdvantage,s for future generations R R -
P S A R -
3) The extension of the benefits over time. As previously 5inentioned the »

s

(1) A.R Prest &Ralph Turvey, ‘"Cost Benefit Analysis‘ A Survey Economical
Journal, LXXV, 1965+ . " . P
” . - .o -‘ T .
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. : s -
Y P o . 64. o ]

!
i
f
H
i
H
{
t
B T S

]




=

Aruitoxt provided by Eic:

- i
&>
.
L4g R 1,....
L 3
.
-
-~ “
. 4 >
-
v
L <
L. pl
¥ LAl
- >
{
o (Y
Y i
. N
I
H
s —ai
w . i
-
Y,
7 » *
.
e T L F
a7y - - -
i
o
P Y
>
Fay
v
. N
b S, .
LY "J
» -
X =

e

.

weigh them according to a certain tifme-preference (rate of interest), or one
can be satisfied by seizing the measurable and deflnite short term benefits and,
thereafter; either forgetting the longterm beneflta or addlng an estimatéed value

to the measurable beneﬂts

The exlatence of externalltles is the primary characterisfic of social cost.

=

N

" revenue of education is: very lo?lg-lastlng. This gives two posslbilltles of measu-
rement, One can either try to make a judgment on the value of all the years and

beneflt in relatlon to private coat-beneflt Many attempts have been made to

get a definltion of thie best known are those made by Becker, Blaug, and Den- .
nison, who independently of each other, have reached results which are at

least not conh'adlctory, although they differ considerably, Simply to-omit the"’ b
calculatlon of externalltlee would be such a strong u :restimation of benefits
that the method is invalidated, The situation may résult where the private cost-
benetit gives an unprofitable reeult while the social colt-beneﬁt makes it quite
profltable “(The opposite is aaid to be the case today.)

The calculailons of the costs often leads to long discuniona. A workable
definition seems to include three deacrlptlona of costs : 1) a, number of expenses
" inkroner ; 2) the costs by ueing time - these are most often not evaluated and
3) the dllutility of a given activity. One can argue‘that the last item automsti~
cally will influence a selection based on the size of the first, Therefore, it can

be omitted, Disability. or inactivity has, by the way, never been determlned

Meanwhile, the appncatlon of time is a a!gnmcarit ooat-factor - whether it is

measured ln cash or 'not
* f“

From the financial conalderationa of the atate and th!e ia probably a

more relevant judgement of the exlating budget-proce;s than a real (reeource)
economic conalderatlon the income-h'anefera (eapecially grants and loa.ra\
have to be included -An lnteresting ﬂeld is the aubeutution interval betv.en the
time-costs and’other costs, and some renectione on ‘his may seem relevant,
The fact that the.terdency of the substitution goes !rom »eal-costs (time) towards
transfer-coata (ucholarahip and cheap loans) merely lmpliea a peatev economic

- AT
.

profit, = = .

A defin!tion and esﬂ.mation of the rate nf roturq hae been avery dimcult

~

T

problem in nearly all cost-henefit analysia. This !actor ia - normally split up

into two parts, The first expresses a social. marginal time-preference for giving
up present consumptlo'l in favour of mture conaumpt!on. The seécond measures the
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- ledge of sucha rate of returnis. hardly a condition for using the method. Ins-

-~

; benent analysxs in the pu)hc sector : the costs must be paid by a purchase in

- . -

- ace totally unable to take up. In addmon,for malnng decunons xtxmuld be con-

' mterest !or the expannomr;r areas o!’ expenditure bega.n to show. Fromthis cen-

- - ”~

', rate of return  expressing the socnal opgortunity cost of capxta! 'l‘lus further- -
~ gives the value of mpxtal in alternauve apphcauons Provndmg a !ully competi-
- tive’ capital-market the market-interest- evideritly witl reflect both. The know -

_tead o( tlus one can operate mth alternatlve return-values to find out at aluch
level the mvestment changes !rom bemg unprontable to belng profitable. ~

- . <

" Regardless of tlus one-comes oack to the everhstmg problem in cost-

money v wlnle benefits are only seldom sold. As x result. undoubted'y, the cost-

benefit arguments have evoked a bad conscxence in several budget raakers in the . )
. pubhc sector \vho are only concerhed with costs. . - : ; T o

T
o —_

Qltetbug‘e&ng s .

o Wxth these background consxderanons actual output budgetmg may be a .
central questxon " The basxc idea is here to 5atl|er all the cost-clements of a - ) L

\vell defined task(functxon or pro)ect) in orcrer to make a direct wexgh..mg of the- L I
AprOJect.and costs Whether 1he wenghting should be made ea R cost-benel" t prm- : N -

o cxple or on some other pnnciple is not ﬁxed in advance by the idea of output -

budgetmg but Jepends on the structural method for the activity in question.

—'rhe dwnsxon mto lunetxous \vm cross the admmstrauve or:urudzct.onal - - o
lmef,. This need not be a prmcxpal but may be a practxcal hmdrance for a split-

ting up of the dxfterents functxons .in the budget. More lxkely; the dxn‘u:ulues are ~
-engendered by the traditional system of. mformatxon, based on the principle that -
prunarily the formal application of money shall be controlled. Whether the mo- - U
ney is spent in an efficient way- and for vell dtfmedeﬂS. andwhethernon mcue- . 7 7
tary costs and benefits -are mvolved ‘are questions wbieh the present accounts

vement to know a poes.ble ducrepancy between margmal and average amouilts’

ontheinput aswellatheoutputside f‘g o R . )
Thebuggetestxmate : ‘_ ', e - T L -

Output budgeting is an mnovahon olthe Go's Prevnously, budgeting m N 3 . ,: ) )
largely incremental bued on the Iatest aecounts Darmg the Tate Go'ta special ’ ; T

%

<+

e St 4
’
'
[

tral’ directxon of the budgetary process was- mﬁ-othced yhich had as its most )
outctanding, results the bud‘et lrames and the ceilin;s for the numbers of em-

- e

ployees. T - T - ST
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- . - A condnion for carrying out the central directxon is long'term budgets. _ .
- T With this a moré relevant time dimerision is put into the budget procedure. Go- -
} ‘ vernmental actxon can seldom be evaluated solelyﬁ-o:n its effect in the first Co.
;} - _year. The future- consequences therefore ought to be displayed before decisions
Tl 3’ are made, i_e. before ah initial appropriation is given. -~ A: ce B
i o i " But here two difficulties arise. lntheﬁrctpluetheﬁuancebmuouly
- } - annual, and according to theConstitution it cannot be otherwise. Secondly, - -
" . - there isa politicardiﬂike of entering into large future comriitments. "Often there
:7’;’_; - hu "been auambxguous attitude ‘inrdecisions onma;orpro;ecucansedbya .
N ;' desire to start projects of a.long-term character accompamed by a dnhke of
’ o . . wex;lung the-economic consequences in tlne lon‘ run. ‘
D ’ Tbebudgettramesareﬁxedmadvancebythelﬁnutryolﬁmnceand -
- - may not beexceededmthe actual budgetx The Iramee "I.VQ quantitative limits - °
N =< -. tor q:ahuuve evaluations, and tbe:e evalnahon; are, in principle, delegated
- - L to the individual muustries Formally. it is not lractued very much.’ l(argmal
) . 'f,_ lmdgeung is typmk A reorgamzation towards program-budgeting, vdnch is -
) T ’ ﬁr t madepoesiblebytbetrames hasnotbeenutiluedtoanyextentsofar -
.- - % - Theceilings of the number otemplo,eec.m areestabluhedmadvance .
T . -3 bytbe Mimstryot!‘inance Tbeyexpresstixedmanmator employees of each oo
- N ministry. Thep\rpoceistomoderatethemcreuemwblicconmmmonotm-- -
: e . lyemployedperm T ‘7.. 7‘
- ST S ThecnﬂrolottheeexlingsxsearnedmtbytheCommitteetorCoMrolot
. - _: Posts and the Ministry of F'mance, . -gives “both _a powerful role. At
P - - thesameumethuanleadtomun!ormteeeatermginthebudgetpeoceuou -
h S T thesalary expenditures and a'meglect of the possibilities for substitution between
- . Lk ) ulanesandmmtmemorahriesandothercm
i v___,}-g::“f:f ol Tbemﬂrumenuofmm'ementareﬂluconcemratedml)controloftbe
I ! i"" ceihngs ofpoeiuons or poets 2) fixing the bnd;etﬁ-ameq, ‘and 3) control of new
- T legislation. The political lack of intérest in stating precise goals has, as its
i ¢ - 7-etfect a certain negligence in the preparation of the budget estmmtes Toa .
- - cm;nde‘reethebydgetestmatesmyu.'nwtua ilin‘ oftppropruo .
- : R = 7 f tion bills without goals. Final.ly. even the longu- time dimennons of e estima- -
T : § - tesare toosbortatxme-perspecuvetormnypro;ecu e JE N
. ) N = Perspective planning ;A . ‘
. - -7 R In the autumn of 1968 the Gover;. aent imtinted a study of probl'nu relating
o - ) - )
\- - -
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to'the establishment of long-term priorities for public expenditure, including

the mterd_'pendence of trends in pubhc spendlhg.and natxonal economic pertor-
-‘mance in order to strengthen the long-range planning of legxslatnon and central

government expendxture -

o

-

o -
v -

A working party, set up to orgamze and mplement the study, was asked
to subnut a report on-its tmdmgs mtlun two years

'."

In January 1969rthe workmg party issued uutxal gmdehnes for the partici-
patnon expected -of government departments in the conduct of the study. The guxde-

hnes laid down common assumptxons‘tor trends in populatnon manpower and -

econonuc growth as well as provnsxonal dnrectxves for the contribntxpns to be
made by the individual departments The (’epartments were asked to describe

the movements recorded m recent'years especlally for: their | ma;or fields -of
expenditure and the factois determmmg the use of resources, - -and to forecast
trends in resource utilization up to 1985 in the lxght of exxstmg legxslatnon and

, _rg _

the current debate on oluectxves

Smce the late 19503 Denmarkhas expenenced an econonuc expansnon of.

- Such a tast rate of progress mevxtably generates tensnons and problems

- - -

- unusual dxmensxons Thrwghout the sixties, lugh levels of employment»and ra-. 7
pid r.mprovements ux prodnctnnty made total output mcrease by an average rate .
of 5 per cent a year while the work week was- reduced

- %

and reexstance to change 4 ay easﬂy give rise to undesu-able side effects, One

of them wa.s mﬁatxon. Another was the grnwing external deficit. Both may be-
* geen as corolhrxes of heavy domestxc demand -pressures; which;, while havmg )
probably contributed to the acceleratxon also show that the torces thus released

_wzre dllficult to controL

One of the wrinczpal aims of the study was to conexder whethet; and under wha

condntxons, the growth ol prospenty could be mauntamed_

——

-

. -

" Even if’ there are no ind;catxons to suuest that technologxcal progress .

‘nll slow dowit, developments at the begxnmng of the seventxes appear tobe slnt-

tmgm a manner that will have unavoidable repercussnons on the formulatxon of

economie policy. These dnfticultxes vilt mvolve partxcularly heavy burdens in

the next years. -

'Z‘he priacipal aim of the tong-range study was to elicit informatior which -

-

- P

-

- could serv: as a guideline for current policy-decisions. The absence of such-

68 -
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mformatxon had been felt before, but more exacting condxtxons have made it

mcreasmgly necessary to provxde such mformatxon . .

-

- Since most decxsxpns on economic pohcy are ipso facto strongly influenced
by the condxtions prevalhng at the time _when they are taken, they are generally
based on a fairly limited context although they usually reach far into the:future

’ and affect wide segments of the economy. Hence, there is a need for a wider

and more coherent perspectxve of the factors to be consxdEred when 1mportant

decxsxons on economc polxcy are to be taken

There is, in partxcular a need tor pro;ectxons qt ;;-eseﬂt trends and fore- .

i casts of potennal changes The’ purpose was in fact to make such broader and .

&3

longer perspectives available- as background data for planmng of sngmfxcant ele-
. ments of econonuc polzcy, R

> .Seexng that pro;ects started now, (e g. trafnc mstallatxons, umversiues

~ and hot-"“tals) will, st:.u be in operatxon for many years of the next century, xt

may well be asked why tlus study does not reach beyond 1985

- The. answer is that in a world of rapid and ,sweeplng change such studxes

would be of a: very acadeuuc nature Speculauons reachmg more than fxfteen ) -
years ahead nnght serve a useful purpose xn the planmng of a development pro-~
gramme-for a backward commumty-, but they would not be of-much value as in-
‘dxcators of potentxal trends ina wea.lthy country hke Denmark Even parallels
thh developments in"the Umted States do not offer many clues; Studies with very
long perspectxves vould he more in the natux:e of a research project and could,
on present knowledge offer little guidance for decxsxons that must be. taken

>r

vnthm a shortspan of years -

SO the aim-of the present study-xs the 1e58”ambxtxous one of provxdmg a
wider background for current decxsxons than the limited perspectxve of 4-5 years
that is a typu:al feature of medmm-term budgets. . . " -

* -

. . The study is based on‘the genéral 'assumption that economic growth in the
world around us will be mamtamed ata lugh rafe and thhout excessx\'e nuctua-
tions throughout the perxod from 1970 to 1985 ‘7 - T .

- ~

-The rise in pubhc expendlture whxch the'report suggests wtll be rather
slovwer thm it was in the sxxties, but the physical resources avsxlable for expan-
sxon of employment and prodxctxon wﬂl also dnninxsh 'l’he sixties demonstrated
“that it is much miore difficult to keep the: economy under control when the public
sector expsnds at a faster rate.than output during an econo;mc expansxon,whlch
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"+ their nmm?dxate relevance to welfare,

»i}
¢

.

\ ) -

1 1)
s

in itself, gives 2 strong impetus to private consumptxon and xnvestment This

tendency is lxkely to persist in the coming years,

N In the e,stablishment' of priorities for public ezipenditure it should be borne

~ in mind that public gector actlvitxes cannot be evaluated solely in the light of

S

L

¥ Edu tion is a sigmtxcant example ‘of problems ‘encountered in the assign-

ment of priorities, because it has vital bearings on the performance of mdustry

and on the quahty of public services and alsobecause xt xs in large measure, -

he foundation on which mdxvidnals shape thexr lxves Educatxon is, mfact, an,
xntegral element of social and cultural progress

-

-4 -
5

The. sixties witnessed an expansxon ot the educ‘atxon séctor of such dimen-

sions that it now takes close to 6 per cent of the national product Moreover

) many | more persons over the age of 17 stay in educat.on and do not enter the la-~

bour- market The resultmg loss of producnon is partxcularly notxceable for.
" those parts of advanced and ~adult educatxon which extend over several years By
1985,, the" total expansxon of the educatxonal sector will have reduced | the total

" number of man-years available by 85, , 000-100, 000.

bl
P .z
"

0.: N -

- This loss ot productxon, representmg* several btuxo-n kroner, cannot be

added du'ectly to the amount allocated for eduutxon,
T o= condttxon tor the mcrease mproductnnty achieved thr\.ugh educauon.whxch
theretore, is assumed to offset the entire loss - though thh a consxderable time-

because that 108s is‘a pre-

lag. If, ‘however, . studies can- be shot-tened \nthout loss~ot quality in education, -

- direct gains will endently be achieved through reductxons in the cost of education

- as well as in the loss otproductxon.

T R .

. 8uch changes have in fact, been proposed in the_ contribuuon received
"~ from the Mlmstry of Edlcauon Ior this long-range study of econormc planmng

" These proposals represent the first attempt ever made to draw up a_general
~ plan for the entire educauonal system. This work’covers such a-vast range of

- Ar-problems that the preparsuou of detailed m-ogrunmes and currxcula hadtohe "

deferred at this stage of the study. When pohtical approval has S’een obtained,

tlns work must play a central role in the further plannmg operatxons For the

purpoce of this study, the specul vilue of thﬂ Mimstry's contrnbuupn is that xt 7
“sheds light on possibiliues ot buildm; up® a system of educatxon which will reqtu-
‘re less. resources and thus inrolve a slower rise in expenditure than expansxons

along traditional lines would,
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. (__/\ - . - ; ) fn other parts of this study it has been assumed that over the next 15 years §
- ,’;‘ - i} a large proportxon of school leavers and graduates - probably no less than one ; g’ .
. B third - wxn find employment in the public sector. The great ma;orxty of them ,j;' -
CT ; N - wﬂl go into social or health servxces This will reqmre rapxd expansxons of i‘
-? ) - - : those parts of ‘the. educatxon system that prepare students for such work, whxch l ‘ o )
£ - .- ; N mostly requxres studxes of medmm length {(3-4 years) ) __? 3
- | o i " e :. : The educatxon sector ml!’ xncxdenta.uy, -expand vigorously by 1ts own mo- 5 ’ ) ]
. . ' = S t mentum and wxll tﬁerefore need many graduates for its own use, especxally for ’ f s .
: A - T 5 7 pedagog;c teachmg and trammg - . 1 B - *
- .: ) . - ? In-the fxeld ‘of educatxon, planmng must of necessxty cover. very long perxods
- - ‘* 3 Many cu-cnmstances will cﬁange during the tune-lag between the approval of §
3 . ‘ T et . B plans Tor -expansion and the stage when school leavers and graduates Join the la- , -
’ - ] bour force. Flexibility is therefore essentxai both in-the educauon system as a_ -
whéle” and in individual fields of educatxon. "To that end, shorter ba.sxc study pro- _
. ) o - grammes and extended systems of i inservice and postgraduate trammg can be ) ' S -
R A useful. = - o .o s - -
R - . p RS S -
- . - An expansxon@f the educatxonal facilitie‘s is a"ir—ewndmon. for xmplementa- . 3 -
N y T 7 - o tion of several of the. exxstmg programmes for extensxon of pnfSixc servxces ;
- A‘r N _' [ 7 Central planning_ authwmes must therefore keep the rates of expansnon foreseen o g o= L ~
. . . ” h for mdxvidual sectors consxstent vrxth the teachmg capacxty that can be provxded * ; 7
: ——f.,:.‘ 7‘_ i 2 for them, ] LT . ] g . L f ® K
- :;f 7 f;r-t a "‘—:: ( &g ': "It was not- thlun the worlnng party's terms of reference to suggest detai- ’ i o X
N S I -~ led gmdehnes for the asslgnment of pnormes That ns the prmary responsibx- -2
- ’ ot L . 7 - g hty of the Government and the Folketmg (parhament) The material presented ' -
L= o in t!us study is mtengled to raise a numiber of questxons“ for consxderatnon in h
. ST . ‘»?' ** more detail. =~ - S V"j'ii*' ] . : -
. / . - o T L 2 In conclunon, the working party emphasxzes that it xs a fnndamental con- - ) . ‘
§ » ;", * s Iv-’j. ) = dition, if changes i in existing priorities are to be made on arradequate basis ) -7
e R B _i . 1_27 T - ‘andare to have the intended eflects that the necessary mstruments of manage- - 4
.. ’- i} - : - e £ ment control are prouded for that purpose, Lack of comprehensive back- . v - 3
i B ’ R ” S - gre ormation and imdequate regulatory machinery was, in fact, among = ; ._*
TV the factors which contributed to the steep rise seen in public expendxture durmg . - -
e T the sixties. LT o : T
» B o R The princxpe; suhjects for further deliberntnonin connection with problems B N -
. ) - V - t" :; - ofmana;ement and control are, brxeﬂy, as follm - - R RS :. S
-, ST . L . - SR —
B I I - PR T




- the study reveiled an unmlstakable need for more’ and better planmng in go-

vernment departments ana agencles H

- the study did" not result in any concrete plan, and the chief value of the findings
will be the extent to which they lead to continous plannmg activities, in the cour-
se of which long-range tentatxve projectlons,wxll be followed up by more speci-
nc plannmg for the next few years ; these actlvxtles can also provn# a firmer

basxs for the current preparatxon of centra.l government budgets ;

-the current ﬁow of informatxon avazlable to government departments- and
consequently; to the Government and the*Folketmg is denmtely inadequate

and recelved with much {oo long delays H even the 1nformat1on that is available

. is not a.lways obtamed and analyzed sufnclently to for:m a useful basls (or deci- -
slon-makmg H 1t has been suggested often enough - that the purely admm.stra-
~ tive functions should be taken out of government departments in order to enable

them to concentrate on overall and generaI management functlons within theu; -

respectxvﬂ spheres, of responsiblhty these suggestlons should be carrled into

“effect ; T - . T B
—F - - ’ % i

- the mter-departmental exchange of information is madequate ; this ig

no doubt " a- corollary of a deep-seated Danish tradition for every government,

- department to be regarded as a separate andxself-contamed ent1ty it is equally
import  ‘hat relatxonshlps between the central government and local govern- ~ ’
ment authorltxes should be taken up fp_r examination w1th a view to ensuring a *

i __ better cootdmatlon of declslons local goverments are responsxble for a large
- .and growing’ share of pubhc expendxture -'so large, in fact, that planmng for

E central government spendmg a.lone will: become msufncxent it mustbe possible,

_ without encroachmg upon s1gmf1cant~1ntrms1c va.lues of local selt-government,

to bring local governmr-nt budget work, within a comprehensxve framework for*

the planmng of all pubhc sector act1v1t1es commensurate vnth the total poten- *

txal of the natxonal economy.

-
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S M
- ) THEMNISTRY OF EDUCATION- AS A . -
.o PLANNING AGENCY- . ..~ ., "~ =
s ST - b - . - N - J -
- [ S - - oot -
. - o y - : . - ’
s . . .. __ Niels Hammer-Jespersen
- - - N - -
- . * ’ i v
. S"‘m;ma,rz“ — - i - - -
= . he N

- Inthe’ nr.~.t sectxon xt is argued that the intentxon of the Mxnxstry of Edu-
cation-in Jommg the proJect wasa desire toestabhsﬁ a better budgetxng and
planmng procedure than has been used up txll now. -

= c&‘ ~

* In the two. follomng sectxons the orgamzauon of the Mxmstry and the bud-
get-cellmgs are dxscusseq.‘ ~, -

- - ) ol - <
3 After a short recapiturstxon of the budgetmg procedure in the Mmistry of e e -
Educaﬁon we. dxscugs som problems arxsmg fz;om the. relatxons‘hetween the
Muustry of. Educatxon and the mestry of Finance Itis argued that the control
tﬁ'at xs exer}exsed by the Mxmstry, of Fmance seems too comprehensxve,ngen a
budget-cexling system Further it is- concluded that the Board for the Control of

Posts xs superﬂuous sznce”the use of manpower» 1s aiso governed by a ceilmg.

Other problems arise. lrom the fact that all’ post-secondary educatxon is -
not- orgamzed in the Ministry ot Educatxon and hence does notbelongtoa common
ceihng. Some of the problems especia.lly in planmng wﬂl probably be avoxded by
the implementatxon of a new structure orgamzing the' institutzons in centers for
post-secondary educatton 7' . . c -

. Fmalljﬂt isconcluded that the Mxmstry as well as the mstztuttons of higher :

xeducatxon afe best served by cooperatxon and~an improvement of the administra-

‘tive abxhty. We' assume that a- ma;or step in this directzon is takenby the ten-.

concermng budgetmg and planmng of hxgher education

dency to organize centers of p’oet-secondary education

-
b PR -

The‘Mimstry'sintentions in jomin”g;thepro,]ect R -

When the Mimstry ol Education Jjoined the project it asked (or an investi-
gation of the _gg_ssibxlmes to improve the q_uantitative bases for decxsions

- T - T - - .-
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The desire was the creation of a quantitative budgetmg-and planning pro-
cedure that- would. give the h1gher administrative and planning bodies at the .
1nst1tut1ons. as well as the céntral adm1n1strat1on (the Mlmstry),the pOBBlbﬂlty
of evaluating the wxshes and the needs'ot*the ind1vidua1 lnstxtute Faculty and’
institution (Umvers1ty) w1th_reference tthe composition of the total budgets in

.respect of the educational and research policy that is carried out It was espe-

) cially .emphas1zed tH'Fa basis for calculatmg the budgetary eifects of alternat1ve

-

T a specxal administration partly outs1de the Ministry.

ceﬂings are set for : | -~ e

educatxonal plans be created L - - { :

.

The organization of the Mimstry or‘Educatxon
- o *L?E- .
The Ministry of Education 1s orgamzed in one departement and four direc-

*

torates((l) the primary school and teachers colleges (2) the secor%iary high &
school (3)1he voca,tional educat1onrand (4)~the c?ntmuatxon schools The depaxt-
ment is orgamzed m three divisions “one covermg general matters from the

Y. *‘q,,

directorates and legxs],,atxon in those areas, another covering bmldmg cons- .

JEg

tructxon "ar mstitutions under the directorate,s and.a third division for the hig-

3
24 .

_her educatxon. )
Matters. concerning bmlding construction for iugher educafxon is placed in

o

e s

e T
The division Ior higher edudation’ consxsts of three offices one for-budget
and personnel matters, wages,‘appomtments promotxons and general questions

one_for- curricula an“d exammation rules, adnussion rples and planmng (4-years

|
1

Rt 8 e o o P st o oA b | A e e

budget manpower programs etc, );and one i'or international relations - ot

Budget-ceﬂggs allocated tothe Ministry of Educat(on :—" o -

<

+

In accoruance thh the administrative structure of the mestry budget-
s -

- -

1) The Ministry itself mcluding grants for a number oI international
‘;;Axactivities S s L :

e N b R

-

2) The primary school teachers*colleges. continuatxon schools secon- °

dary high schools etc., one ceﬂing for rumxing costs, another for .

5 ”

constructxon. -
- 3) Research and iugher education, one ceiling Ior running costs, another

- -

for construction Y e C e s e e~

4),,Vocational educations one ceiling for»‘running cgﬁtﬂ;)an other for ™~
construction : o R

»

v ke b 4 9
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*The manpower-ceiling is allocated 10 the Mmistry as a whole, The reasons
- for this -are discussed in the preViotis chapter -~
N
P . .

. .
R,

-

Budgetmg procedures in the Minxsg )

When the Min.stry “of, Education receives the ceihngs from the Ministry of
F.in:nce, it firsf of all has to allocate th€ manpower - ceiling between the diffe -~
rent diVisxons‘“ and directorates The research and lygher -education div;sion gets
approxunately 0 % of the total ceilir:g 3 ln 1971 72 this amounted to 13693 posi-
tions increasing to 14,190 in 1972 73. Y- w )

» . .. E v, re

When this is done the division.sets'up a proposal for distmbution of the
ceilings among the-institutions belonging tothe area of research and}ngher education

" The criteriaunderlying the distributionfor 1972-73 was a desire to avoid -

o Py -

general decreases in standards. The reason for ‘this rather pessumstic starting

point was a severe decrease i&he expected manpower cexlmg for 1972 73

For 1971~ 72 -the mestry'requested 13,863 positions for the. research ‘and
higher education and 13,693 were accepted by the Mimstry of Finance and the
Board on Control of* Pbsts and at the same time the’ ceiling was lowered from
13863 to 13,693 which was a- Tew procedure Up‘to now the Mimstry of Education 7

. uhas had disposal over reJected positiOns which meant- that one year after wards Jt

could at least reauocate rejected positions together witlvthe increases up to the
new ceiling, The expected ceiling-for 1972-73 5was 14596 wluc was an increase
of 903 positions compared with the number. of accepted pvsitions for 1971 72.
Howeveg only. 14190 pOSithns can be realised for 1972 73 1eaving an “increase of
497 posmons; areduction of406 in he expectedpositions The 497. newpositions were
not enough to secure an unchanged standard atthe 1nstitutions of higher education l.f
we accept. that the measures of standard are (1) the expected npmber of students
per 1 t:n{lre teacher-position, (2) the ratio between technical and secretarial

B

-
N

pssistance and the tenure teacher-positions. L R

‘Znother probiem is that only the universities in Copenhagen and. .Aarhus have
free entrance, the other institutiOns have restrictions on admission. -The Minis-
try therefore alloeated no new positions toinstitutions with no mcrease in. enrol-~
ment Secé'idly, Adn order, to secure yainimum of relief to the_ open-door unwe:-
sities the Ministry allocated a number of positions to institutions with restric— -
tions, but planned increases in enrolment, the number of posittO‘)B being 'ﬁrge .
enough\!o secure at least an unchanged. student/teacher ratio, Fmally the

remai der was aliocated to the open—door universities i .,
- o - T . ". N .
. ) . 757 - -
P - ’ “
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. The budget- ceilings were setup according to the number of allocated posi-
tions,and then corrections were made’ for differences between the number of

. teacher-positions required for an unchanged‘ student/teacher ratio and the expec-
ted number of teacher—positi:_:m requested out,‘gf the total number of positions
aliocated to the institutions -s0 that it was possible to bpy a number of | non-

- tenures, . - :'- AR ,‘ . .

" The next step is that the institutions prepare their budget pr0posals, which
are then forwarded to the Ministry~ of Education The proposal from the Univer-
sity of Copenhagen will then contain a distribution of the budget-ceiling on the
accounts that are ,gsed in th)e budget and a d.stribution of the positions on the
different kinds of manpower used at a‘university, The' procedures at the Univer-

sity are discussed in Part i, chapter 2, o A
P .
" The different propOsals are then gathered in the Ministry of Education and

introduced into the total proposal for the- research and the higher education

- N
» 7 N

Some groblem T r LEL ’;
'I'ue major problems seem to arise from the fact that the Mi.qistry of
Finance does not fully accept the consequences of the budget -ceiling systein and

’, o

from the way in which proposals for new positions have io be handled -

First of a11 the Ministry of Finance is notivery fond of contingency funds”
outside;its own budget-accounts. Secondly every new. position has to be allocated
to.the lowest possible level (the Institute) when it is proposed. and it must be -
accompanied by'a’ careful explanation of why it is pro,sosed and a description of
the work 'that isto:be done S '_‘ ) s . ;

N - N T
The official projections of the student population seem fairly good as long

asainstitutions and major study fields (e, g, Social Science) are concerned, Ho-
wever, inside these major fields manythings can happen from one year to the

o ‘next The number ogstudents in one subject can show a sudden and sharp incr. -
ase.but’ it is often. at the expense. of another stuéiyin the same major field, lf
an positions are. allocated beforehand,‘ then troubles will arise which ‘
couId be avoided if it. was possibie for the institutions to set up pools of new po-
sitions for the major fields and then allocate them to the indivxdual studies when

. " ) -

Tthe students showup. AN
. . [

This is the same reasoﬁ 'that“lies béhind the Ministry of Education'sf desire

-

.
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fact _that a number _of plans for new activities exist but not in such a
form that a proper budget can be set up, The"Ministry has to estimate the costa

_ and the manpower needs and to keep appropriate contingencies,

But the Ministry is not able'to use these contingenciea without acéeptance
from the Ministry of Finance as wen as from the Parliament, althoughthe Parliament
has accepted the contingency funds: (on a apecial budget-nccount) However, the
parliamentary control over the public's use “of money and manpower states the
reason for double parliamentary acceptance, 3ut we see noureason that fthe_ Min--
istry of Finance hag to be involved. unless it expects that the'Ministryof
Education will not respect its ceiiinga But if this is the case there ia no reality
in the system of budget-ceilings. The same thing | goea for the poaitions. Why
should & centrai oody {the Board on the Control of Pbuta) accept the eatablishment
of every new position even inside the manpower ceiling ? There seems norea-

~ son to pelieve that either the Ministry of Finance or the Board on Control of v
Posts should be more competent to evaluate the proposals for new teacher posi-

‘ tions than the Ministry. of Education ;-at least they de aot tell anyone about the
criteria“that they use in dccept ing or rejecting new poaitiona 'I'herelore, the
existence of the central control in-the Board on Oontrol of Posts’ apparently otten
results inthe fact that the inatitutions avoid difficult choices that realiy should
be theirs. ‘We-nieed therefore fo say that the Board on Control of Posts’ is super-
nuous and that thg oonirol in the Ministry of Finance is too comprehensive
Mizational problema IR M LA

r . In'the planning of higher education one has to he.aware of the development
of other fnstitutions of the. poat-secondar‘y education sector. A number of theseare
- under the juriadiction of the directorites, for instance the education of teachers
‘ for primary schools, teachers forkindergartena. ‘the SchOma of Economics and’
Business Administration. and othersbelongingto different miniltries. e. g. the
training of architects covered by the Minist;y of Cultural A.tfairs, of social advisers
covered bytheMinistryof SocialAifaira. of nurses, coveredbythe Ministry ofthe .

-
.

Interior. . - e N :

As these di!ferent types of, educations pelong to ditferent directOratea and
ministries they also are subject to different budget-ceilings. This makee it dif- .
ficult to look upon the post*secondary educations as a whole. Further we cannot
be sure that the other ministries give fuu attention to educational aspects when

they -allocate their ceilings. ot which only a minor share goes'to educational pu'i-

~poses- - LT “f" o .

to hold back mone; as well as positiona as conthgenciesJo,this is added.the . - — -
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* The Ministry ol Education is fully aware of thie and for its own part con-
. eideratlone onthe’ internal structure are going on. . -

£
" Furthermore there isa clear tendency towards orianizing new educationand
expansions of exietin¢ educat}on in centers of po:t-eecondary educntion By . .
doing this al kindsg of institutions will be eitunted in n\center irrelpective of r
their legnl nttechmentn The centers will be or”ni:ed wlth a Governlng"Board o
‘repreeenting inetitutione belongin. to the center'. In this way we hope that ’we
= shall be able to avoid most of the probleme arleing from the' exinting organiza-

. tion of the post-sécondary education. . . T . t
Conclucion—';; R B R '

An improved basis for decision-making at the minieterial level will be an
advantnge lor inetitutions .a8 well It wm ntren;l;:en the position of the Minin-

- try of Educntion 8o thnt 1t can overcome some’ of the weuknenes in the budget—
. ceiling nyetem as it in adminietretid today. - T oo S

\

" The tnk gor the” Minisiry of Edl;catlon is 'ut the same time to take care of
7 the intereet: of the puhlic and théainltitutlonl of higher. educetion _The interestz” ™
of the 1netitutione of higher education are beet looked o!tex‘ it n basis fo: deci-
. sion-mnkin. canbe provtded that wm etrengthen the position of the Ministry- of
’ Education, The mtereetn of the public rmust be ceived as positive wﬁh the -
- only restriction being thattheyari subject to ecarce reeourcee. The: Minielry o{
Educe‘lon thenhas toallocnte the ccdrce resource.between the dil!erent releerh
and educational activities, 0 that we at the sametime ful!il the politicnl objectiVe‘?
" and’ coordlnete the: ncuvitiu: such that the: ‘resources nre ueed inanefticient way * .
- (minlmizlng the wnuge). This tuk can only be carrled by i ccntrat fwthority
thuthu the. neceunry genornl view. To make this a best poutble eolutidn it. -
will be necesury to obtein the poemve cooperlﬁon tromthe decentrnlizcd -
‘ institutions. .~ C ‘

»
¥ M) A AR I AR S A 5 Yo
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-
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- 'rhe Ministry o!Educntlon ie now connidering relornﬂn its internal struc- '

1 ture with regard to problemt that need tobe: eolved Secondly, there is'a teni- .

- which 1n 1€eelf ehould ﬁ'nprove the ud,mtnietnt ive cepnbﬂlty atthe decentralized
1eve1 "t 7‘ : - ~ R ,’ 3 tf.-fr ‘%‘(}'_ ot g e o~

- : e
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dency towu-d. organizing the !netituuonl in centers of poct-lecondnry educatlon. .- .
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Chapter 6
SIMULATION -MODEL OF A’UNﬁIERSI‘rY
by P al

Niels Hnmnxer:.lespersen )

A umverslty can be looked upon as a syetem thatxs governed by asetol -
P

- - parameters or techmcal coemclents By concentratmg nts dxscueuonton the

parameters tbe Konsxstorxumwnll xdentxfy thespecific au:es for demnds on

m
pu:ameters which are ?iilun its control . o “,“* -
RS —t < ) -
- The sunulatmn model is based upon. a student-llow model. The input of
students lslooked upén as gwen ‘from outsxde the unxverslty It m.ll then be the
transntlon coemcxents thabdeté"r’xiine the total nunber of students in faculties

“as ‘well as in the aggreg_ate 'rbe number of teachers and then the teaclung capa-~

- cxty canbe. crlculated dlrectly from the munber o(’ etndents when mformation is

) or not, and at the same txme ensures that the staff is not reduced by more

- . given on stud.nt/teacher ratxos and structural parameters determmmg the

composmon of the staff; Gwen the number of teachers and other employees | it )
is possible to calculate the budget of the umvernty . Finally a. statt-now model
is set ,up, wluch makes it possible to see if all promotxon pos:tions can be filled
‘than those leavmg voluntarxly or retxrmg on a pension. A sxv ulatxon model
can be uselr 10 calcilate tbe consequences of alternatwe developments in the
parameters Furthermore it 13 also possible to calculate the future consequen-
ces of present structural changes *The umversxty must’ then evaluate the -copse-~
quences and decxde on them 'rhe problems around the sunulatxons are dascus-
-sed as we- present four- different kinds of sum...ations What are the consequen-
ces of an arrangement wluch reduces the studentpressure on on¢ or more a-
culties ? What will a_ change in thg study plans lead to ? Can théunndel.-be used _

" in the cdse where we want to reallocate resources ? As tho last illultrat:on we

will discusa.the question of how lon& it will take to’ carry out a new ratio bet-

: resources, and it shouid be able to calculate the consequences "of chngxng the -~

>

‘ween prolessors and other " tenure” teachers ~ this new ratio cx‘eatmg a number : .

of Tnew promotxon poss:bxlities ,
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- leavc the umvernty. i

The preconditions for the practical use of a simulation'fodel are the fol-
louvtn‘ First, which parameter: are.exogenous and which are endogenous. Se-
cond,- it is decisive- that the modelbe based ona complcteanddetanledanalvns
of the structure -lncﬁ lt is supposed to. dcseribe Tlurd tbe contmned work
with the model demards that the mformauou syﬂem is always np to date. There-
fore we need 1 to have a dxscusslon ot the information system to see whether it is
adeqna.eornotmxtscurremmmauon. Ifxtlsmdequatethenweneedtoﬁnd

out the-eakpomts

- In thelast secnone of this chapter_we present the mathem&;cal formula-
uonpnhesxmlauonmodeL Thehrstonecontamsacompletelistotparame
ters uuhcatmg if they: are emgenous'or endogeaotu On basis of the matbematx—
cal formulahon the model las been programmedfor thecomputer using /)Bll -

360[75 PO'!TRAN IV ©

lutrodncfion f A

A smhtlon model (or a forecat model),can be constructed m such a way
. that it can calculate the bnd‘etfor the umversuy. T

The val»es of the parameters are the governmg elements of the model.
Decisions at the- umvcrsxty ahould concern the parameter:, whose value: are

A T

-

Ty

»
(A

e

——«—” -

e
e
e~ N

Z

el

undu-courol. Themodelcanthencalculatetbeconse@enceeotpocmhung

alternauve valnes ot the parameters

'rhe Konsistorium: (or faculty etc.) can ask the admmistration if it is, . pos=
= sible to realize a certain set -of parameters 'I'be admunstrahon can then calcu-
late the consequences and anever yes or no dependin‘ on the restrictxons of

rcsources R - -

\Vith regard to .he parameters one critical queatxon is lI a cbange in oneof
the | parameter will lesd toa change in one or more of the other parameters
For ma(anceachange intheappoiutment—pohcycanleadto a change in t.heemployees‘
T attntnde towardsthe umvernty_and thiscan atfect the frequencywnh wlneh teachers

¥

AN

-~

-

-

-

—

filled, then it is still possible to use the model jn each nmulationrun it is

. .

»»

- Hdwever, as a starhng pomt the xndxv;dual parameter-valuea Are :uppoced
to;be -in balance Any work on the model_ 'ill then be under a ceteris paribus ]
condition Even xf it is mspected that the ceteris paribus-restnchon is not ful-

w7

4
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pouible to calculate the consequences \mder a ceterxs paribus condition as well .
as underluccesnve cuanges (reactions) in the other pnrnmeters -

Decisions on the paramet.rs (under eonu-ol) can be made at differcnt le-
vels inside (and outnde) the university.- It is important to notice that every -
levelinsminm.enceonmeactuavameotawmeter_.mmmuuuu& i
up here is eoncerned with the Konnstormm-‘!neulty-levels However, the para- ’ -

maer:areﬁxed(orshouldbeﬁxed)bynegothﬁon:betweeuthet'olevels but .
the basis for these negotiations should include inforisation from levels above the
.. ;Konsutormm (e. '3 the...xnutryotsduutwn 'l'oul ceilings for money and
- manpover)andbeln'the rac:ulty-level (e.g. information from lnsututeson
numbero(mppuedlectm;ersandueotteachetsetc) ',

-t .

'l'o make sure thatthemodelcnnworkmpnehce n*u necesnry t.hntre- -

_ levant xnf:rmauonu avnlable uausable form. Theneedfor mformanon-in
beducussedmalaersecuon, butntxsmporhnttonoucethatallﬂormahon —
onlhesamematters sbouldbe conpnrable o i

- -

.
—tafm

-

Anlmpoﬂantpm-,)oeeotthe modelxs u:at it enables one to identify
the causes fwdemndsdremrm.?orapveninputotshﬂentsa;xven su-uc-

tnrevﬂlladtoacerhindemndfntrmces Asreswrcesarere:tncud
tbesxhaﬁmmbeeitherthattbeynrenotmfﬁclehttoful!daudemandsor -
that there vn.ll.be excess resun-ces The \:mveraty shouldthenbe abletol‘ind ~ ;
the-pecesury savmgs wlnch for';ngen eriternwmmnimxzetbedmdvantge
s of fot .bemgﬂ)letofulﬁlalldemands,ortheycanchoocethoseexpansmns -
which | nge thebett unprovent: . ST T - :

T

- 1t is hovever necessary that the decmon-makers lnve crnerxa on 'luch
they’can evaluate a eonﬁgurauonu 'good” or "less oGod”. Oﬂy_onthe -
basis of the crxtern u it poenble to decide vluch tlunge should be taken '
mtotvebndgetmdwhxchthmgssbwldberejected. . i ‘7 ".‘

o ltuobv;mthattheabow'mntionedmmtleadtoapcogrm budgetmg
syetem l{owever itneednotlead&oarealPBs:nditmbeusedwmun tbe
emting Danish budgehn; system. -A real PBS assumes an ontput-orientauon, i .
which makes a meuurement of the output necesury. “The conxequence of using )

T a sunuhuon model can only be said to be progum oriented ‘and a proper mea-
" surement of outpuﬁz not | neeessnry. tis” reqnired that cnteria be set up which
can be used as the buis for- setnngpriorities between nlternntives

To set'up relevant criteria wenju:t however identi}y the facfors that have ~
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) metmotﬂ:emodel_ Achgemhum:-mmsachngem

e ’rhemodelis u:tullyplaceiatthe Kmtwmm—levellseehrtn) with

- Thesimnlaﬁonmooel ‘ - -

"an influence on the output. The prd;len‘lfor the decision-makers is then to -

attach wenght to these t.cton as an expression for the extension of their influ-
ence on the output.

P - . _ N e,

snehfaaoncouldbeclan-sius. mnberothmsperclus, duratio rof
Courses, mmumeunpu-cliuorm _the type of teacher used
fwlgivenkindottuehm(. 'rhepﬂa-xtyol'anarrangemeutwmthendepeudou
the'eightattaehedtot!, indivﬁhalelemeumtbcoucreteuu '

T&W&athﬂmthmvﬂlkmmdmlmmberotm

tunmm&enexpmachangemlhepiwiﬁu -
Tbemodelisbuednpontheen:tm‘strucmreotu:eUmmutyotCopen-
hagenandusmrmndmgs Thunsatymcalherarchmlsyﬂem A Ministry
otrmmeandammberoldxﬂm:peculmmmes, lmminryotmhu
mwﬂhmsﬂmwmmmmlmwltsmndmﬁm,
the University otCopedngen cousutmg of S facnlues, eadx faculty with a num-
berotmdmﬁalmstmnu ;

C - -

‘Lhe Konsmmmaadecuion-mhrandtbeﬁmlues claimmg for mources.
‘A similar nodelcmldte‘setuponanyuberlevel anenmple couldbetht
vbenthe Kousistornmhumule nsdecuxon, thenthe faculuesmuststart

“negctiations. 'uhthexutitntesontbe'bmso(themm allocated to the in-

" dividual l’acnlty. ] o T .-

._,- -

Fwtherusbmdbemmmdthatthemodelisnotboundtotheeximu
“structure, Mnmmﬂ,be&medtom?hepwmmm
thenevhwonthegovmmeu otnmverntiet The cmlyrestrichon is that the -
structure shall remajn luerarchical. - :

=

m this sectxon we wxfl give a verbal presenuhon of tbe slmulatxon model

together with some results Irom the test nms of the n:odel nsin¢ aztual data

from the Universxty of COpeulngen. A nmhematical ab:tnct ol the modei mll

bepresentedmhstsectmoﬂh:scbnpﬁi-. T = T ——

a) The University of COpenbuen consints of five Iacnlties and a gr_oup of
enroned studeau vho h-ve naot yet chocen euher u:eu- study or their faculty.

The buis of the model is a smdent flow 1aodel which,for epch yeat; gives ’

- - ~

o

e I A e
" '
'
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adistrintionotaustudentsamhmhu, levels of study, mmberotdrop- - -
mandmusummdmmodelisbuedouthemmberdmlymd-

lad Mmandthe.trmition eoemcxe'nti—“ T e - - M: -2

—~—_ T -

Tbeleveltdshﬂymumdh—h&eamnuondoneyear each. The

shndemmﬂlﬁatlmllinat;;;;{ \nll vithacerumtreqneucy after
oneyearpusontalenlz(mml,or remainatle'e 1 (repeatu-s).ord-op

out, ‘Ibereputes\vmthenaneroaemoreyuratlm.lhvetheumefre-

qnencytop.um. reminwt-opatastheyurbefore Thesurnmswill

Mwmmyqummlnds,wnmatlmlﬁcmtw
« out, and so'forth.’ Attbehstlevel(‘u-‘l dependingmthetaumy):tuum-
med tluttllerearenotopm thoselmmthelutl«elaremm

Clnneotstndyistruudufoum Rm:wluell-menherre-
puttlnn-ongmlsmdyorbepnu!evel linanewstudy Repeaterson-lugbu-
lmk'menhrremtﬁerﬁamwmmmﬂyaﬂbepmlml
ortheywilbegmammdymvhchtheyarenmedtomrtattbrem

tinglevel, - e oo

- Tbes:uden’.swhourollattheﬂmmity,butdonotbe‘mamﬂy(c‘wose
a taculty). -give rise toceruinproblm ~Fn~st otallmbodymmmn
'fromthum ltumwmmmmymthepwpformthn
t'oyears Tmaﬁnmmrmew'mwnhamm C se
a faculty, remain - fwonemynrmtheumpordropout. lnthﬂsecond
year&ey'ﬂlenhercboueafa;nltywdropon}. E— -1 ‘ N

‘l‘hetrvsiuon coefﬁcientsareestxmated Irom available statutwcoutbe ’
_ student populauonanditsduttibuhon by year ofmatriallation. umthé -
popnlauoncmwswhom&mﬂntedmmﬂnnsomuo 'l‘he
estinates thatmprimrxlybased onthelast 6 or"7 vunages are thea .
_ 3 cmmmmmmjnchﬂemmfmtbemhﬁm. 'rhese-cora-k!
. recﬁonsarenndertheumn;pumthndropoutandnpuwrruesaredem-
° mguthestndeutsmveoutomwerlevels

- ¢

'Tl:e&mitioacoe!ﬁcMsuudinthemodelnmltintbetotdpMou ]
aud&opwtntes shown in 'nbleW 6.1, 'rhzserates fit verywellwithreal -
merates = -
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= . Table IV.6.1 - Graduation- and drop-out-rates
- - Faculty T Graduation-rate Drop-out-rate
phnocophy.-..,......,. .... 0.40 0.60
~Hedncme. et e e e S e s s e e e 0.62 . - 0:38°
 SocialScience. . .. ............. 06 - |. 035
Theology . . . .......... e 0.65 0.35.
Natural Science ... .. ..........-. 0.53 041 .
Ummslty totaz ..o .. e e e 0.52 0.48

'l’be mnﬁer'orshidents in one facixlty is.then. .calculated is the sum of .
students ‘on ali levels inthe Taculty. Themnﬁerotstudents at each level is
equal tothe mmberatthesame level lastyear less the mmber otdrop outs,
but with theaddntxon ot the mmber of studentsvmovmg ﬁ'omthe levelbelow see

Flgure V.6, 2 Ith assumedtha.tthetransmoneoefﬁcxents at eachlevelare cons- ‘

tant 'luch means thautbey are. mdependent o(vlnt has happened in the _past. A

sur\nvor and a repeatu-at the same lesel have the; same probabihty to  move on, )

repeat or'!rop out lt can be debated 1!' such an assumptx n (Markov—chams)"
is teasonﬂ)le or not, however it xs a usable asumptxou as the available statxs

T ties do notmakem estunate more detanled transition coeffi cnents

R

'rﬁe modelgﬂl m.lculate the'dxstrz‘butxon of the :tudents on facultxes ‘and
levels ‘the total gtudent population i in- the facnltxes and at the Universuy, -the -

number ot drop-outs and graduates *’In'lhble v.s. 3 an- enmple o( the computer-"

outputforthesmdentnovmodelxsshovn. 'i S S - =

Table Nﬁws thedltlermces betveen the model and the achnl,mea.— -
sured as apercentage of. the actual ~ {and omc:al projections) data. Posnhve
dlfl'ecences mdlcate that the model has an excess of students and’ negative diffe-
rences-mdxc:te aﬂeticxt of students in the model compu-ed with actual- ﬁgures

LS

TO a- great extent the differences chn be explamed by the fact tbat the mo-

del does not take clnnges between tacnltxes mto computatiou When this is taken ’

‘into conslderatxon the model's calculation: seem acceptable, However it is not

i satufactory that it is only possible to estunate the transntion coefﬁcnents on a

rather poor data basis, If the model shall .l}ave any chance to be used it u: deci~
sive that the statnstncs on the students are improved -
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PRINCIPLES IN CALCULATING THE STUDEiT POPULATION

[
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b mamene

7 do. d.o'; . de
‘<y ,;.‘YEAM S YEARIH—I . YEAR k+2

.
-

T Sumvev-, moves on 1o the next level :
7: Repedters, stoy ot the some level ‘fot another yeor.
doc: Drop-onls,- lecve the uluvetsny.
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Table fV. 6.3 - The stﬁdent-ﬂow model, 1970

v

AAR_ 23 (=1970) -

PHIL | MED SOC \T.EOL|NAT TOTAL
2873 |1031 {1280] 91 |-952 | 7082

2159 | 770. 996) -73 | 752 | -2 5062

1580 | 582 ] 779] 62 | 501 3504
1152 | 542 | 742] 63 | 455 ‘2954
-829 | 5317 724| 58 | 408 2550 .

705 |.487 | 656 47 | 351 | 2246- 1

i I
0] 458i. .0 0 ) 281-

9298 14401 | 5177/ 394 (3703 24140
1935 | 740 | 920| 55 | 725 5230

g M R e v o

W kel ¥ K

877 | 212 | 209( 17 | 268 | 435 2058
511 477{ 31 | 245 1622

Aar = year. Aarg = level, .Bestand = populatxon, Sns = subjegt (faculty not
selected),,

. ie 3 -

Table IV.6.4 - Dxfferences between the model and rea life -
data (Measured in percentages)

Pe'rcentages | Phil. | Med] . Soc. Nat.

Science 'Th?.OI' Science
-6 | -6 -2 |-18.
0 -6 -1 - 16
-6 | -7 -4
-2 ) 4
-3

-12
- 14
-14
-15
- 15

Student popula-
tion 1969- .

PAruntext provided by enic [
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- faculty still has the possxlnhty to meet (to a certam degree) the demand by chan-

L

- s

- b) Onbasis of the distribution of the student population. calculated in the’ i
student-flow model it is'possible to calculate the need for tedching, when class- o .

sizes and number of hours per class are known. This is done in the next stepr of .

¥ number .nt‘h the numher of hours per class per week we 8¢t an estimate of the
[ 3 .

total need for teaching. ) . . - -

e em e

- - By dozng thxs we-Will observe that it is not always the fact that an mcrea-
sing number of students leads to anmcreasmg demand for teachmg and v1ce
versa. It will depend on the dzstrzbutlon of the students on levels and the comb -

ned effect of class-szzes and hours per class At low levels we often observe

ORI R

relatxvely bzg class-sizes and many hours per class, at hzgher 1eVels we often .

i
.

have individual mstructwn. - o Lot N .

- .- - .

- The data on class-szzes ‘and hours per class usad in thzs part o{ the model

~were given by the Umversxty's Data and Servzce Office. )
1. - 2
o T oe) The teachmg capaczty of the Unwerszty depends on the number of tea-

chers and ‘their dzstrxbutlon among facultzes On the basxs of student/ teacher-'

ratlos it is possible to calculate the nurrber of teachers.. With a given structure

Pt kg s s ot ans g henba e & e g d e

in teacher poszﬁons it is thén possvble to distribute the tota.l number of teachers

among professors,- assoczate professors etc Also when we know how many lec~ .

tures-a professor ora teachmg assistant etc is expected ‘to supply (for instance
&~
per week) we can calculate the Univérsity and faculty teaching capaczty. .-
: - T f . . . {‘-'
i #This part of the model is set up in the-three steps o mentioned This enables
the Univ ers1ty or the faculty to change the st ‘deht/ teacher ratio a&welL_ag_the
e

. -
. - v

s s o ot = e ok

/

structure of the positions. .

If a fac’ulty exper1ences an under capaczty (excess demand for teachmg),

they can now for a gzven structure calcul.de how big the change in the student/
teacher ratio has to be to ineét the demand. They can then ask the Konsistorium

for the additional number of posztxons If it is not,or only partly.acceptgdﬂtbe -

ging the structure of the positions and to use more teachez:s with hlgher teaching' p

oblzgatzons ) . ‘_ . )

We distinguish between the following types of teachers, : professors, #sso- :
2 )

ciate professors and assistant pro{eSsors (all tenures), lecturers and teachmg- 3

- - . - .»} fd m» -

P4 - . ~ s

e M v

the overall-inodel, ' -, . . - i -
- —nd %

-1 ___ At each level we calculate the number oI’cIasses,and by multzplymg this ‘ )

——

~

]
M

1

'
+
1
'
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assistants (non-tenures) Tenure positions are included in the ceiling’on posi~- -
tions which the Ministry of Education imposes on the Umversxty, whlle*the'non- )
. tenure positions are outside, but the Umverslty must be able to pay; -them their
: . salary. How the faculty chooses to meet the teachmg demand depends on re& iy
search too, and it can therefore-not be expected to choose non-tenures alone It

_will rather choose to let a tenure use a part of his research- Ytime" for teaching,
by which it gets at least some research, ’

- - K
-~ - . RN

)

over -capacity, another almost a balanced capacity, leavmg the thfee remaining
with large under-capacity, For the Umversxty as a whole the under-capacxty is’

only 7 %, mdxcatmg that the supply of hours is 7 % less than the demand.

£ . . < * ~ . .
- - N - Yy -

Table IV_6. 5 - PercenJes of covered teachmg demand
[ Q‘a -

- Feculty 1963 1969 1970 1975

Phxlosophy 64 61 67

" ! 1

- p

¥
ROy

bl

ERIC *.

v v

g

"3

i

“96
57
‘41
170
93 -

.92
. 57
38
" 180 -
93 94--

s e e o~ .

99

67“

77
161

" 96

W e e e e e e P

Social Scxence

The percentages of covered_ teac 1ing demand sho\Pm mTable v, 6 5 only
-- partly give a picture of the real s1tuat on for the tenures. The non-tenure tea-
chers whoare paid to supply a certam r umber of Thours have to be subtracted from
the calculatxons a teachmg assistant who is paxd for 4 hours per week will sup-
:{ ply 4 hours When the non-tepures a e subtracted the. remammg demand has to~
be met by the tegur.eswAs the teach r/ studént ratios in the faculties-are” very
dxf'erent and as the number of non tenures too is very different, we come *to the

A
K result. that in 1969 an associate P ofessor, who is expected to supply 4 hours 2

-week in the Phﬂosophy Facu' ty-has to stupply 8 hours a week where hxs >
. collegue m the Natural Scxer e Faculty 0nly has to supply 1 hour

-

-

The ra0del enable the Umversity to calculate ﬁgures like the ones men-

tioned above, Wher cne differences are known to the Konsiétorium, then it has

.

to decide whether the differences shall remain unchanged or néed to be levelled.”

This can be don : by the-allocation of new resources and/orh,r'eall\ocation of .
. ' - T 3
: [4
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already allocated resources, However there are restr1cﬂons on how fast re-

o g

PIAY SO LA

oy

2
t
[

"

sources (here manpower) can be relzased_ Irom one place and moved to anothen -

Point (e) in this section deals W1th this restriction, H J. Rasmusen s. allocat1on-

*
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model deals with the problem of the criteria to be used when reallocat1ons are -

oing to be made and it gives a an xample of a_ usable procedure (Chapter n.,
g Ak

-
However the 1mportant thmg here is the fact that use o' the ca.lculatlons '
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in the model shows the consequences tdr .the dxﬂ'erent tacultles of a.lternatwe

uses of resources and especially that already allocated resources have to be, ta-

ken.tnto\agcount S, -3 . : S ‘,‘

. < o
d) When the numbe:: of teachers, administrators, technical assistants,

a8 and lecturers is calculated we are able to work out the Un1vers1ty budget .First
/ of all it should be mentioned that according to therulcs, all the wages and pr1ces
used in the budget are for’ 1st of April one year betore the budget-year starts
Then weé know exactly the wages which are gomg to ‘be used’in the budget for the
different types of personnel Further, we assume that each teacher in a tenure

posmon has an overhead dependmg on wh1ch l'aculty the teacher is engaged in,

but mdependent of. the type of teacher, 'I‘h1s overhead, in- prmciple covers s all ~

running costs ~The only exceptlons are rents and taxes, “which are cons1dered

e

- as fixed. costs T LA - - - : -
2 .- 5 - - J) . -

Now 1t must be recalled that the Umversity is subject to two 1mutat1ons :
-a a ceiling over the ‘size of the’ budget and a: ce111ng over the rumber of tenure po-

smons. “The model _is only able to calculate the budget on the bas1s of the ca.lcu-

ldted number- ot tenure positions, .and we cannot e’ sureé’that the ca.lculated
) budget respects +he budget ceiling, ¢ even n‘ the personnel cellmg is respected This
1s caused t1rst~ot all by the distrikution ot the personnel on the dlfterent types of

;-.»—-——positxons {expensive or mexpens1ve posltxons), secondly by the sttrlbuhon of the
?’ teacher. positions on faculties, and of course a combined eftect The Konsisto-

. rium can then choose~e1ther to use more mexpenslve personnel in genera.l or to *.,

move teachers trom the expenswe Iaculties to the less expénsive ones acccrding

"”‘ e
to the criteria or obJect1ves they have.

2
AUt 4 - M

It the s1mulated budget,.w:th.a g1ven structure in the posit1ons and a g1ven
d1str1but1on of posxtions ambng taculties according to the cr1ter1a. does not
espect'the l1m1tat1ons of the ‘actual,. thenthe money “will be 3§ scarce resource

~

- 1

If the opposité is the" case, that the University cannot use all of.the alloca-

ted,-money with a given- ceiling on manpower, then the manpower ‘isa scarce

Y
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resource If the Ministry of qucation gets information on this it will be able to
realloeate the.resources® between, the différent mstitutions so that at least some
of the- scarcities are levelled off against each o}her. -To wh'% degree this will

" be the case depends_on how the Mmistry acts and on"’ﬁvhether it has_ an

obJective and the managerial capacity to act, *
N .

S

.~If we compare thé University's budget estimates for thq‘,period‘1971/ 72

to 1974/75 with the estimates’in the model, we see that the manpower is the .

scarce resovrce. L N DT - - -

An 1mportant observation in this part of the model is‘that the model shows
that the Konsistorium, when it makes the budget first of all, ensures t‘iat all . »
faculties have the same standard (s'udent/teacher ratio and overhead per tea-  °
cher) that they had the year before, Only to the extent that- there averesources | N
--available ~do they.. try to.bejter some ratios or increase some overheads. (It shall
be remembered 1.hat ratios and structural parameters are based on information
- from the Budget Office at the Uniyersity,) Such a policy can only work irf a pe-
riod with expansion,-but if the growth rate of the budget and manpower ceilings '
level bff, then serious troubleh\‘vill arise if once allocated x;g&‘ources cannot be

touched, - .~ . N L
. S - _; v

[,

e) As mentioned earlier there are special restrictions on the use of manpo-
wer,. The Ministry of Education tells the University that in the coming budget "
year it has at its disposal over 2787 positions In the present budget-year the
ceiling is 2707 positions, What con_sequencg.g will an éxpanston'otj 80 positions
have for the total teacher population ? It-‘shouid bc remembered that wg just come
out - of
the bottom with a large number of- younger teachers Further the large groyxth

a period with rapid growth 80 that the teacher population is heavy at

rate has resulted in a large promotion rate,

LA

( /.\It ‘should be emphasized that this part_of the model at the present stage 1r
only a calculated example. due_to the lack of data on the teachers. The parame-
ters of this part of the model are not based on any information and.are based

on the authors assumptions alone ngever, we have tried t6 estimate the para-’

. meters as near to the real situations as possible.

- i L

First of all itis assumed that nobody can stdy in the teacher population
for more than 30 years, In each year the teache{‘s are subjegt to a-prébability of
leavxng the population. ’I‘his probability"is the total effect otE two single probabi--
lities ; (1) ’leaving by death’ and (2) leavmg voluntarily (e, g. by. getting a job
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outside the University) According to the value of the parameters used in the
model the average expected lifetime is 22 years, This canbe compared with
Robert M. Oliver et, al (1),. where the_ average expected lifetime is assumed -

to be 25 years, B} -— T - K

" The model contains the three tenure-types of teacners professors, asso-

ciate professors and assistant professors The number of each type is taken
. from the capacity part of the model;;g‘irst of all it calculates the actual popula-
. tion one year ahead and it will of corurse loose some - who leave * the system
.. either by death, voluntarily or by retiring. If then calculates the need for new -
professors and tries to. x:ecruit that number Secondly it c"lcu tes the need for
_associate professors and tries to recruit that number too. Ths basis for recruit-
ment is in both cases the assistant professors:with 10 to 15 years seniority. If
there isnot a sutficient number of assistant professors to meet the demand then
the model calculates the lack of professors and associate professors, in order
to recruit a corresponding larger number of assistant professors, 8o that the R

*total number of?eachers needed would actually be present in the population,

*

If the Opposlzte sxthation should appear; that the population in the previous
..yearr reduced by retirement and other resignations is bigger than the need this
~year, then the model ‘will not- recruit any new teachers It wili not however force

.- = anyone out, so in this case there cquld be more teachers than needed in the To- ¥ -

o TR pulatxon é - T ST s
¥ In b th cases the model will recalculate the budget too, so that it only‘ * .
'contains the wages that are needed to pay.the actual composition ©f the teaching
" staff, :

.If for a long period we have had rapid growth,the staff will have more as- -
sistant professors than actually foreseen by the structure This can of course’
'be avoided by recruiting professors {rom outside the University, but this possi-
bility is not taken into account in the model As time pasges, we would there by
get a broader basis for recruiting to the promotion-positions The consequence
Wlll first ‘be that an assistant professor has to stayua longer time as assistant
professor secondly he will observe"an inc. easing risk of not being prom¢. Aed
The result of such a development ‘could easily be a change in the younger tea-

¢j.ers' attitude towards a career ai the University and thus change the parameters

4
¥.. in the model and probably shorten the average expected lifetime, .
(1) Robert M. Oliver et. al,, " An Academic Productivity and Planning Morjel for .l
a University Campus Berkeley, Calif,; February 1970 i
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Figute IV.6.6.

TEACHING-STAFF DISTRIBUTED BY YEARS OF..SENIORITY
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e SeCu ~om tlie University's point of view this will be & desirable develop-'
. ment, "‘he teachtng‘-sta‘éi has to be distrlbuted"énr faculties in accordance with
v a certain distribution of the students, A shorter average expected life time will

that we, on the one hand, have a teaching staff with an average expected llfe -

. - _'time” ‘of 22 years, and on the other hand, a student popu’ \tion with an average
. expected life time of approximately 4-years, Thus of course the distribution.of

the students on faculties will be able to change more rapldly than the teaching

E;ij gxstributton. N

~ b -

2z ¢- 10 ynn

21230 yeors

oyt
. Zﬂ\ -
-

- mabke it easier for the University to make the necessary adjustments when the
growth of the teaching staff is low, becausge the replacement demand will be
blgger, the lower is-the average expected life time, The decislve polnt here is

<

In Flgure IV 6.6, is shown the.age: dlstrlbutlon of the model's teachtng

. staff, From this it can be seen that it the growth levels off completely, theiithe + -
number of replacement posltions, for a long period.wi.ll differ » ery much from
year to year. Alsgo this calls for an explicit manpower’ policy. i, e, that the Uni-

- versity has to plan the establiehment of new positlons, and what is, lmportant
at the present stage’ of development that it has to take over all posztions whicHare
going to be replaced and evaluate, if they shculd*stay where they are or if thero
are places wrth more. lmmediate need,
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f) An evaluatxon of tbe model must consxst of a dxscussxon ot the l'ollo\nng
parameters H

- PR

a)'survival rates, repeater rates and drop-out rates ;
) b) class-sizes, hours (lessons) per class ; -
- c) student/teacher-rauo. structu.,e in teaching-staff (tenures),
' nun:ber of hours per teacher ; - .
,.d) wages, overheads .-

e) survival rates for temures, procedure of promchou. ’ -

-

- The most crxtlcal parameters in the model are those determining how the
student passes the study. It is not possible to make adirect estunatxon because
_ of the fact that statistics on students today ouly glve a dxstrxbutxon of the stu-
‘ dents on faculty and year of matriculation. It has th°refore been necessary to
take as the startmg point the survlral-rates for eadx of_the statistic viriages of‘
new!ly enrolled students and on basls of thxs make the estuaate ol' the transition

" inthe knowledge of the actnal drop—out and graduaticn rates, wlnch at least give
the possibility of making reasonable _estimates on the size ol' the repeater rates
and on the level at 'lnch they are placed._

~ - f— ®
However, although we. Imd that tlns way of domg thmgs has resulted i in
reasonably good results uns"ﬁrt of the model is. not yet satisfying. It is not

]

possible to make any control o!' the dxstributmu of the students on levels of stu- '

which is unporhnt for the calculatxons ot the teac!nng demands

- The transition coefﬁcxents belong to tl:at set of parameters wlnch are
beyond;contro’.. 'l‘hey are a function of the other puameters of the model and
we cannot predict theu- reactior to changes in other parameters At is therefore
important tbat these parameters be’ estunated with a lngh degree of certainty,
so that we, in calculations- of consequences ol' changes ‘in other para:ne ers,
axe not embarrasseu by uncerta.lnty in tbe parameters themselves as weh as
the uncertainty in their’) reaction. N

)

>

)

Due to lack of ('ata the class sizes and mlg:."rer of hours per class are also.
vitiated by a high degree of uncertainty This uncertainty is'however not as
critiéﬁ as in the case of the transition coefficients, because thay are not used
in any other part of the model. It will be remembered that the demand for tea-
chers and othep.personnel is calcnlated on basis of- the- atudent/ teacher ratio -~

coefficients of the system. A kind o!' guldance in makmg th.s estunate is given )
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- and the composxhon of the personnel The total demand for teachmg hours is

only calculated to judge whether the worlnng conditions for teachers as well as
studénts are reasonable. If we look at the. question- from a purely bud'éetary point
of view then the problem of demand for teaching hours would be non-existent : -
to -respect the ceflmgs (money ‘and manpower) the Umversxty would plan the
studxes m such a \vaythat they could be carrxed through mth the given.capacity. -

Studentﬂeacher ratms structural parameters on the staff, number of
hours per teacher, wages and overheads are,on the other haud quite’ firm, pri-

1
i

mar:ly due to the work on staustxcs on students and budget matters, which is
done in the.Mmistry of Educatlon. : - i

#5“7 - - - .

As far as the staff—ﬂow-model is concerned xt_hasthe same weaknesses

as the studcnt-ﬂow-model. ‘The mortahty can, however, be calculated thh a
lugh degree of certamty, but it is only correct if the assumptxon of a maxnnum

~_of 30years of employment is true. After all this maximum is certamly alxttle too

short and therefore theaverage expectedleetxmewl‘.lbetoo shortandhence there-
placements in the system wzll happen too quickly. \Vhen this is.the case, some
Of the manpower problems mentxoned above vnll be more dxfﬁcult to handle in
real life than estimated here - - oo _ : Y

)
2 - ,‘ -

.\’Asecond quahfxcatxon to the staff-il~ model ‘is the assumptxon that
assistant professors are only promoted in the perxod between 10 and 15 years of

seniority. Regarding promotion toa professor pcsxtxon the assumptxon mxght be
true, but as far as 'vromotxons to- assocxate professor posxtxons are concerned.
they probably take place for younger assistant professors (rather than those
with 10 or more years-of semonty). The, assumption is only justified by the fact
that it facihtated the settmg up of- -the computer-program which would have
‘bezn dxfficult 1f d:fferent promotxon procedures for professors and assocxate

professors would have been assumed -

M

In the nert section we shall deal vnth snmulatxons We will also discuss the
‘uses-of the model )

_, . . - —

— — 3 .
) A simulation model of the university canbe used to calculate the conse-
quences of different developments in the parameters Further, -if 'we are not
able to set up a criteria that can be used in an optimxzation model, we canrun a

number of alternatives and’ then choose.the most satisfactory one, .
The model-is set up using dcta avatlable from.the hadget-estzmates,
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comprxsmg student/teacher -ratios, posmon-structure and overheads, For gi-
ven transition coefficients these, together with the parameters determlmng the

P Yl BT TP

teaching demand, are decisive on the use of resources R

b

e

As mentioned in Part II the University now faces a peri&l('with’v‘ery low
gi-ow-th-rates It is therefore very important for the Univerrity to be aware of
its-own behavior, It wili not be possible for the Umversxty to live only on the
marginal additions, it has to review crifically the total amount of resources -
already a’llocated. The use of a'simulation model will enable consideration of
the- total allocatxon T - - . - -

- - - »

However, before using the sxmulatxon model we have to make sure that we
have control over tbe parameters, If one or more parametei's react to ‘the chan-
ge of another, 7m what direction ‘and to what extent will there be a reactxon 2
it is not possible to estimate the numerical values of these reactxons then we-
have to- sxmulate some alternatxve estimates;s0 at “least we have a 'nmunber ol‘
alternatxve consequences to a prlmary change m _a parameter. By domg SO we
will be able to set the limits for the consequences (e. g. that a change m the

structural paramo. ters on posxtxons vnll resu‘t in an average ‘expected leetnne
of between 18 and 20 years). i ) *.\; )
’Tln dxscussing the problems of the teachers' survxva} it was argued thatésx-
tuations could anse where the posxtxon-‘structure and a very low promotion rate
would cause reactxon in the employees! attxtudes and cause a lugher proportxon to
" retire voluntarily. Another example can beg:entxoned.

A lower student/teacher -ratio (standard-nnprovement) is often expected
to increase the systems productivity (a hxgher graduahon-rate) “The purpose is
then to influence the transxtion coefficients It is however difficult to say any-
thing a prxon as to which of the three coefﬁcients vull be changed and to what
degrce, Further, ina situstion with restrictions on the growth rate of manpower
the Umversxty cannot carry out any nnprovements m efficxency,as theseare depen-
"dent on whether the hecessary manpower resources can be provxded It is uficer- -

tain what the consequence “of an increased mput of resources. m.ll be,” -

=

The conclusion 1s=therefore pretty“discouraging ~We are in‘e situation
where we can say nothing a E i, on the reactions, probably not ‘even in what
directions they go. A way-out could be to postulate a reactxon &nd then run the

model for different alternatives, setting-up some possible limits on the conse-

quences.
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In the followu;g section we will discuss four different simulations, their-
consequences and their g;oblems It is here assumed that a ‘simple sxmulatxon
ot’ the trend of development, which is buxlt into the model as set up and discussed
- L3

in the t’ormer sectxon, does not cause any problems

The first thxng to be discussed is the consequences of 2 "relief", ‘by which
we understand an arrangement that reduces the expected new enrolment of stu- <
dents to one or more t’acultles Suc'h an ar,rangement will be decided outside the
Umversxty and wlll ‘appear as a general or specific regulation on enrolment or,.
e.g,25a constructlon of-a competitive mst:tutxon. The Umversxty must there-

fore be prepared to. meet a decrease ot’ 1ts cexhngs

If the rehet’ appears as restrictions on enrolment then we will assume that-
the number of applicants can be calculated qmte exactly and then the new figures

canbeputmtothemodel ) .'_‘ - ) R -

If it is the constructlon of a competxtxve institution then we can say’ nothmg

1Y

preclsely on its mﬂuence on enrolment to the Umversxty. Fxrst ot’ ail there may :
be other mstltutlons besxdes theUmversxty which must  giveun students to the new

one, Secondly the constructlon ot’ a new mstltutlon can lead to-an increase in

1

(PRSI S
¢
| .
" . .
-

'

total enrolment Theret’ore the relief on enstmg mstltutxons need not necessari-

ly match the capacity of the new one. . . -

B \r-

In Denmarlg the constructlon of the t’ourth unxversxty ‘has been started,—
which is sxtuated'm Roskllde, approxxmately 30 km from Copenhagen It is pro-
posed to start educatlons competxtlve thh those in the Phllosophy, the Social
Sclence and the Natural Science Facultles at the Universlty of Copenhagen, but
also competitive with the educatxons at.the School of Economics and Business ’
Administration, It has been assumed that 50 % ot’ the planned enrolment in Ros-'

-kilde - alternatlvely would have enrolled at the Unnlersxty of Copenhagen Further
it is agsumed . that the parumeters for the three faculties shail remain unchan-
ged. Then the model can calculate how- -many resources _can be transferred -
from the budget estimates vnthout decreasmg the standards -or in any other way
-interfering with the development axmed Aat, ’: 3 i - i -

In the actual case ‘the simulatxons showed that the manpower ceiling of the
University for 1972-73 could be diminished by 35 posmons and the money ceiling

by 4,3 millios. Danish Kroner compared with cexlings last year allocated for the

budget-estimate permd Further, another consequence-will be that the demand
ior new asslstant .protessors will decrease and this will lead to quicker move-
ment towards a more even distrlbution on age groups than the onginal demand,

e - -
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: %; A very unpc*'ar.t thmg ina simulatlon model is the establishment of the . £
5 3 parameters. To calculate the parameters on the teachmg demand, we needaquan-
. ‘f tification of the s.udy plans That is, they- have to be transformed mto class - } 3 -
- ‘ : - sizes and hours per class at each level defined in the Plans. Changgs in the
N } - "f plans can result in changes‘m the parameters . ~
The parameters “used in the model are c,omposed of a lot of individual pa- E
f rameters from each sxﬁgle study. If the model was set up at the faculty level" 4
) then it would contam all these md1v1dual parameters, and the total outcome of . -
T E the model at this- lower level determmes the parameters used in the upper-level ]
. ? - model, Therefore, we can say that the model records the net- effects of ser1es 4
o : : of decisions made by study commlttees, boards of mstltutes etc. Within an n ap- .
‘ . ,. ’ proprlatlon system w1th cellings this is, however, sufflclent mformatxon for the
) E declslon-makers, who ‘have'to dec:de on the dlstmbunon of the resoux;ces The
; Konsistorium only needs to have knowledge on the total load on thé dxfferent fa-
3 cu1t1es to make the necessary adJustments ) . -7 4
" The load mentioned above is a te‘aching-load alc  .However, research is
not forgotten. When,on baxis of the teachxng-load, alculate —the number of )

. teachers we take; research into account in two ways : (1) the distribution of the

teachers on tenures and non-tenures and (2) the use of non-sc:entlfic (techmcal)
assxstants. . )

»

. If we reduce the ciass sizes the teaching-load _will increase. The model
will not automatically inc{;ease the nulnber of positlons so that the demand fox ‘
* - teaching is covered by the supply. “The first thing to dp then is to evaluate I the_

followmg change in:ithe teachers'teachl.ng load is acceptable or not. Secondly we
can calculate the number of teachers necessary to reduce the load to an accepta-
ble level (the same as origmal) When this is done we must test if the celhngs
on money and manpower are respected and :if not ~ make the necessary adjust-
ments. If the ‘manpower cei.ling is, the critical one we cah f:.rst reduce ‘the stu~
- dent/teacher ratio as. much as-possible. and then change the non—tenure/tenure
;ratio m’oi'der to increase the numberfof non-tenures. _"‘

The actiral (real life) ceilings (from the budget-estimates, November 1970)
are however ‘go narromthat otﬁy by‘ changing the structure between the differexit
tenure—pbsitions (talung the whole increase in assistant pro!essors,and savmg
some wage-expenditure compared‘with the original structure,and theri using this“

*
-
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.\’vill; stijl have the possl_bail,ity to changq the structure in order,to diminish the

e 1

e . - .

B . - M -

to buy non-tenures’)'can we increase the teachihg capacit}vby 1.5 %. If the ins-
t1tute level and the faculty level shogld ask for blgge“ increases in the teaching
capaclty than 1 5 %,. then the Konsnstorlum has to answer that it is only possi-
-ble*to add 1 ‘:’: % to the teachmg capaci*y by 1mplementmg certa1n structural ’
changes However .t is still possible-to 1ncrease the capacity in certam areas

by more than” 1 .5 % and by lesy than 1.5 % in other * a;e:s To what degree will
this be the case depends on the criteria used by the Konsistorium and secondly by

‘the f aculties, T

The concept of standards at*the“University‘is“ambiguous ‘By tradition,
standards are often referred to as expenditures per student An average expen-
diture can, however, cover a number of different structures in expenditure, -
“which’ makes it. possible to reahze different teachmg capacities Thns is also
true 1f we count standardé as the number of teachers per student (or
what is equlvalent the number of students per teacher)- The possxble capacity

However this problem could be solved by countmg the teachers as full time-

is then ‘dependent on the distnbuuon of- the different kmds of teachers

equivalent but this will make 1t 1mposs1ble to reIate the con :ept of standards to A
the budget's concept of mappower These dlffxcu‘ties ar: the re"sons why thoa i
model operates ‘with two kind* of parameters in this section of the model ‘one

parameter representing the student/teacher -ratio and another representmg the’

P ; -

structural situation, T ’7 “o-

Another reason is to give the Umver51ty a.maximum of freedom of action. _
T}us has been tested in a simulation of reallocation,of the resources allocated
by the models original parameters A restriction on the possxbilities of carrying
out reallocations-is the unwritten rule that resources once allocated cannot be
touched, which means that- if a faculty hag 100 positions ani- -10 million Danish
Kroner allocated-in year 1, then this- amount of resources will be* the mirumum
in year 2.- However, let s assume the Konsxstorium,l’aced with 'smaller increa-
ses ln marginal resources agrees that rea‘llocations compared with plans set up
last year havetobe accomplished, The Konsistorium can then decide on the high-
est” acccptable student/tedcher ratlo for- the faculty or the faculties that have
to reduce their growth rate,’ The model will then calculate the length of time it will
take to reach theme\y student‘/’teacher ratio respecting the’ above mentioned
restriction, _and- secondly it will calculate the number of positions released
This is however done for.a given structure on, the teacher-positions The faculty

LA
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relative decrease in capacity The next step for the Konsistorxum will be to

decxde;;lon the distributxon of the positzons m“'de‘avmlabie by the first step, 7
N e Y { . -
However the solution of the problem dxscussed here needs a number of
1
successive adJustments and it could be rather a time consuming proced we, If
the Konsistorium does not have an objective then thxs procedure is superior to
the calculat:ons made by hand that aré used today. But, if-there exist an obJec-

tive then the simula'fion model can be used to calculate the restrictions (the mi-

nimum amount of resources allocated to ‘each subunit) and the number of periods
in which a realloc ion can be carr:ed out. Then’ an optimizatiori model for gi-

ven cemngs w1ll give the s61ut10n very quickly (see Chapter 8 of’ the report)

.

. x - -

5
In November 1969 the“Mznistry of Edue ation set up a commission on the
structure of academic positxons in umversitzes and. other institutions of higher
education, The commxssxon comprised rep"esentativec from the Ministry of Edu-
catich, the Mimstry of Wages-and Pensions the Rektors and Admmxstrators of
instititions,” the vaxl Servants Umon, the Union of University. Educated Teachers
and the students, The maJority of the commxssxon advocated a structure cortai-
ning:three types of tenures professors, associate professors and assistant
professors Further a goal was set up that the 1nst1tutlons should have a ratio of
.one professor per three- tenures Thereport does.not .say anythmg about what level
this ratio should be carrxed out on, and nothing. defxmte is said on.how long it ;
is assumed to take to implcment However we assume that it, would be at the

facultylevel L . UL .o . Cab -

i‘ N - -
“*’——-«a—-t--»-....._.._\-.....-

In the case where the ratio noﬁ-professors/professors—;s.highg;thﬁm;_z_ 00

there is a shortage of professors When the ratio is lower ‘than 2, 00 there is a
hortage of- non-professors The quickest way to realize the ratio wxll be to
", ' recruit professorp or hon-professors asthe case- may be Anyhow, we must

*reﬁpect the cezlings 1n both cases,

if the ratio today is hxgher than 2 00 we ;could in princxplv ‘gromote a suf-
- ficient number of non-professors to professors However two proﬁlems arise.
Firstly, it costs money, as professors are paidfa higher salary than .assistant
and associate professors, Segondly a transfer of ajnun'iier of teacha:s from a
group with a- higher teachxng duty to another group with a lower, teaching duty
will reduce tfxé total capacity.} If this reduction is going to be met” by the recruit-

ment of a sufficient number of non-tenures then the whole procedure will be
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more, expensive v'The conc1usion is. then that it will only be possible- to establigh
- % “the des1red ratio more Yapidly than would result from natural development,

»
s e s o AT AR,
-
.
«
-
.

by using the marginal budget ~and personnel 1ncreases, if at the startih’g"
point there is-room xn,;the buéget io pay what. is really only higher average .

EEN " . , ’_.a
. - wagestotheteachers R o C- .

— = s - - - - - If-the ratio is lower tha.n 2. 00 no one_; w111 be promoted to a professor until P
the ratio ;s estabhshed The total marginal mcrease will be used for, non-pro-

R i‘essors and future retu':ng protessors will be replaced by non-proi‘essors ) *

- W:th the heavy réstrictions on. the maxipower expans:on which the Universgity

-

faces, it will not be possible to establish the ratio very rapidly, However, .no

-
~

N one will exp 3ct the teachers themselves tobe very eager to establish the ratio

o

C T in th1s case and thereby reduce their own chance tor promotion

> - ~

e A - We have tried to 1et tha quel s:mulate the carry;ng out of the new struc-;
' ture respecting only the. manpower ceiling, The only faculty that,in the period
- B concern ,will be able to-establish the ratio is the Philosophy Faculty,” where

- ..%.. .
. ¥
)
-
1

, - - 1t should be reached-in 1978 (given an unchanged student[teacher ratio) As far ) :
as the Social Sc:ence Faculty is concerhed the ratio today is approximately 1. 00, - .
and given an unchanged. stuoent/teacher ratio,the ratio 2. 00 will be reached Y . - -yt b

. ‘ - aroundlfss - R e ’ P . - S T . ;.*

. - For the University as a whole it'was calculated that total capacity waswl% - oo e v -

o o - f lower’ compared with a situation with an unchanged personnel-structure and ‘in-
- . R S changed student/teacher ratis,while the expenditure per student is 1% higher. This . - .
‘ A needs to be ta’ken into account when considering the implementation of the new . ) -
R . - - structure, If it is desired tQ increase the proi‘essors share of thetotal-teacher-"‘*‘ i .
o ‘ popula’uon, the consequence will be ¢ither that ‘the budget has to be increagsedor - - 7 . i
: - the way oi‘ teaching has to be. changed to reduce the dém.z.d- for teaching hours. "

The‘information system and ‘the need for information - - - e i ;
=l The _preconditions for the implementation ‘of the simulation model are (1) o A ’ B
: the fixing of which ‘parameters are exogenous to the University-faﬁd which are ‘ - T s
the University’s parameters of action,(2)that the ‘construction of the model isbased .
upon a complete and detailed analysis of the crfxcture which the model is sup~- -
posed to descrilge, and" (3) that the infom:.ation system is. adequately organized - )
in order to ensure that continued use of the model

q" g P T )

2 b N
The tirst thing mentio ed above is the matter oi‘ the range of the freedom oi‘ . T NN ’
action given to the decision level covered 'by the model Pa rameters exogenous R

e
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to the University repreéent restriction on ike University (wages have tobe -

paid by the University, “but they are agreed upon between the Government and
the teachers union). To this come other restrictions of absolute sizes suchasthe

R budget- and pe.csonnel ceilings. The wage .parameter will therefore influence the

way in which the Umversity disposes within the personnel ceiling In this way
the parameter expressing the 15‘ rsonnel structure is a parameter of action,,
‘Other parameters are restrictions to one 1eveJ but parameters of action to
ano.her..wFor-example class sizes and hcurs per class could be parameters of
action for the institutes and study committees, Jbut restrictions for the-facul-
ties, which then have to act on other parameters. However the opposxte could
be the case that the faculty allocates a certain capacity to the institutes leaving

them with the possibility of actin,g_pn 5lass sizes. hours per class or both

The second precondition can be expressed in the way that all paﬁes con~

cer.ned have to agree upomthe parameters The basis of the model was the
student population and its distribution on study-levels, Therefore, iti zs necessary
that a statistic on. .study - progress be estahlished which makes it
possible to calculate the repeater and drop-out ratzos and thereby the Survival
ratio as well, " anybody is able to contest the ratios used in the model, it can

X not be expected to be used Jt needs to be emphasized that a statistic on study
progress is not tied to a rigid and formahzed study structure It is sufficient
that we are aple to define a nuxnher ofxeducational units (a vocational activity.
_series of geminars, a course. a series’ of lessons of a certain duration of time),
We can imagine that we can reach-the same unit in different ways, Everybody
pax:ticipatxng in‘a certain unit’ need not be at the same point in their study pro-
* gress, The statistic must be based upon individualized data to enguré that every-

, body is placed in acq§rdance to their study progress up 1111 now,, Further it is
necessary that up-to-date information is given on the activities, which are“the
contents of the above definéd units For a given student population and a certain
activity we 'shall be able {o calculate the neceseary teacher hours, preferably in
hours of different types of téache;'s Thig first of all, enables us to calculate
the fotal demand for tzachers and secondly the derfand for different types of
teachers, Further, we shalf be able to estimate the consequences (economic) of
-substitution between the different kinds of teachers ‘There is, therefone a need
for information on class sizes and hours per class (per week, per semeste. or”

per year), As far as manpower is concérneéd we havé to have knowledge ‘on-the

personnel structuj:e and on those duties which canbe imposed on teachers as wellas _

103
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— - : administrators and technical assistants Related to the teachers there must be
. « - .

.established a statistic similar to the statis n study progress for the students, -

- ——

o
We have to know something on survival ratiOs, promotion- possibilities and the -
existing structure in the scientific positions to be able to caltulate the conse-

quences of the implementation of a new structure and the consequenc Jor the - -

. ) ‘ teaching staff of ch\anges in the growth rate of the- personnel ceiling \ .
' . 'I‘he information system must be able to keep the statistic on study pro- ’ ‘
4 - gress up-tu-date as the number of students in the student population-is depen- .
- B . " dent on the way and speed with which the students pass through the system. Fur- . -
. - - ther all changes in study plans must be registrated or otherwise it will not be
1 possible to ca.lcuTate thé actual need for teachers and their teaching load (and
- L ) hence their research possiﬁ'ilitie's) and the need for additional manpower, As
wages and other prices’are\ (assum.ed to be) fixed outside thé University, we
- need a careful statistic on all kinds of materials and services consumed, Only
. by keeping a check on all enpenditure can the University utilize ail the advanta- .

. - ' ges of the -budget ceiling-system (see Par{'Iil, Chapters 4 and 5), , ay

4 -
-

S | Finally we have to be aware of the data’whick are the bases for the estima-
Ta tes vof the now parameters, e.g. dath on students' study proéress and the recrui-
ting and retiring of the stai'f 7 irst of all these are the t‘undamental parameters
of the model, secondly they can not be taken for granted in every situation, If
oy ) ’ we want to establish a new structure for the scientific personnel it is not certain
o that the survival ratio is independen‘ of what is going to happen, For the sake
of the University's ability to manage itself it is important that changes in the

+
é
.

flow parameters are registrated a5 soon as possible 80 that the necessary ad-

justments in the ,model can be mnde .

1 _‘ 7 . However, are any possibﬂities avaiia.ble within the existing in!ormation

‘ 7 system? We have a Student-matrikel chat identifies each ind#idual student,
IR P but it s annot be used to place the stu’d‘ents on any study level, An Examination' 's §
] and Teachlng's Administration is under construction, It-is based upon information , -

X
e o

.
”

on educational activities, which demand a notification. The use of the Adminis-
) tration is only possible ititis previously supplied with information on class

s . . sizes, hours:per class, rooms a.ad teachers available and conditions for the ( o .
L " passing. of the exem'inations. However; if thia‘-'in!ormation it giveu we have a R ?
sy quantified study plan and the beginning of the basis of a statistic on study pro- T .

gress. “‘The Examination 's and Teac}ung 8 Administration will containinformation on -
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“tion on all employees at the University 1t enables the University w *alculate
" the teaching capacity totally as wen as partially, Further we can check the per-

which students are taught in what subject, where, when and by whora,

- Further we havea Room-matrikel andan Institute-matrikel, which contain com-
_plete information-on availabje rooms and the names of all individual institutes

- and other sub-units oi' the University. The Stabs-matrikel contains informa- -

*

sonnel structure by using the Stabs-matrikel. and we can obtain data on recruit-
ment qnd retirement Unfortunately. the Stabs-matrikel is not working very well
for the moment, Finally we have the economic information collected for budge-

) tary i and acco'inting purposes. . .

L 4
«As far as the question ot a statistic on study progress is concernedit is not

possible today to obtain one, Howeéver, a starting point could be the annual .
notifications supplemented vrith an explicit registration of changes of study.
Further, the establishment would be possible if-the Examinations and Teachings
Admhistration registrated the'ir.dividuai activities' mutual relations and then
registrated the students on that basis, What is decisive is that a statistic on
study progress shall record the students in relation to their current and past
activities (le vel of study) and not in relation to their year of matriculation,
The construction 6t the Examinations and Teachings Administration is dependent
on a quantification of the study plans. that is, that each gubject be establighed as
one or more activities accompanied by class sizes, hours per class ind teaching
staff, More€over knoWledge on the, individual activity's relation to other activities
is need: ‘d . c
™ - ~—= * 1
In principle,it should be possible to establish a statistic on the teachers'

flow through the University. 80 that for instance the problems around the naw

structure of the teacher positions could be solved However, as mentioned above

the Stabs-matrikel is a weak point in the present system, -

) All the demands on the in!orn.ation system must be fulfilled at the same
time, otherwise we cannot be sure that the model will give reliable results. A
number of the necessary data are already gathered in the present system, but
not prepared ina proper manner,required by themodel, Thesé have to be changed
and.mrther.the remaining information collected and prepared. There do
not seem to be any technical problems to be overcome, The questionseems mere-
ly to be whether the decisjon-making bodies at the University will involve
themselves in decision-ms.king that is to formulate a policy on theé basis of
which they can set up criteria for their decision. e. g. on resource allocation,

[
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i : Mathematical structure of the model .
" % Student nt flow g_ng student _pgpulatlon . -
e i ‘
‘ ; The lndlcfes : . - )
. : i = levels of study (1= 1,7) 3
: " e . . i J = faculties (j = 1 : Philosophy, 2 : Medicine, .3 : Social Science, ) s
3 4x: Theology, 5.',: Nattiral Science, 6: Study not selected, 7 :-Uni- : }
.. . versity as a totaly.” )
e k = year (k = 1,31 (year 1 * 1948))
L The variables : - ) - % X e
. IA (i, j) = survival rate (estimated, outside university control) . ~y
" ) e _ 1B (i, j) = repeater rate (estimated, outside ufilversity conirol) ‘
- N T IC (i, j) = drop-out rate (estimated, outside university control)
.- R ENROL (j, k), = new enroltnent in faculty j, year k (outside control) . N
T » "‘ ? ' - 8T (i, §,%) = number of students at level §, facultyj and year k (ehdo- i ) )
) ‘- g N gen) '
. o SST {j, k) - = ‘total number of students in faculty j, year k (éndogen) i =
. - S 1 ’ DROP (j, lé) * total nufmber of drép-outs in faculty j, year k (endogen) ) x _
, . . GRAD (j, k) ='total number of graduates in faculty ;i, year k (endogen) ;
[ - ’ The,work with the model is initiated by }etting . g
’ (1 ST (1,5,1) = ENROL (j, Vforj=1,6 |
S N Then oL T ‘ % .
' (2.1) ST (1, 6, k) * ENROL (6, k) for k=2, 3 : e !
B (2.2)ST (2,6,k)= 1A (3, 6?xST {1,6,k-1) for k = 2,31 ¢ . f
. Next we can calculate L % -
- (3.1) ST (4,3, k) = ENROL (5, k) +[1B(, §) x ST (1, §, k-1)] +[F x (sT(3, 6, k- 1) + i A
: ST(2, 6,k-1)] for § = L,5andk * 2,31 . T
<o and then ~ = L -
‘ , - . ) \ i
- 1 * (3.2) ST (4,5,%) =[1A(, §) x ST(-1, j,k-l)] + [is(4, 9 xST(i, 5 k-1)] .
. . LHori=2,7, jr 1,5 and k=281 ’ )
) ’ - 0F In (3.1)Fisa !actor glving thie proportion of students in the "faculty" not
T L selected who after one or two years in that "faculty" choose a real !aculty. - - )
= {3.1) and- (3, 2) give the number of students at each level in each faculty in
- all the years concerned, - - B
- (3,3} ST (1,7, k) ‘ZST(:'., o &) for j = 1, 6, giving the total number of students RS -
i at'each level s . a .
- w N “ . - -
. i R : 106 [
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- j and k as above

§
0 |
f; :

ands, i=7for j=2and 4,6, .
giving the total number of gradu- -

S
[
(4) SST (i, k). - ST (1, hk) for i = 1, 7, giving the total number of students
' per faculty (= 1, D
- § (5.1) DROP (j, k) -Zxc (i, i) x ST (i, §,k) for i =
S A : . .
‘ ! (5.2) DROP (7, k) == DROP.(j, k) for j =
3 i ) outs at the Unive;-sxtx__
.- é (6.1) GRAD (3,k) = [1 - IB(+-§)] x ST, j, k-1) for j = 1, Gandi=6forj=1
L . - - # . - -
. ) L . ates in each faculty
S 2 (6.2) GRAD (7,k) =Z GRAD (j,k) for j = 1, 6 total number of graduates at the
- : v
. " 7J t:mversny.
IR 3 Demand for teaching _
(R ~ The indices are the safne as above, The variables are :
. ) . i HOLD (i,j) = class sizes at level i, faculty j (within control)
’ 3 = LESSON (i,j) = hours per class at level i, faculty j (within control)
é HOUR (i, j, k) = number of scheduled hours per week, per level, within
i ~ - a; faculty j, year k (endogen)
- 4  SHOUR (j, k) . = total number of scheduled hours per week at ficulty j,
% S - i - year k (endogen) T
o c - The calculations are : -
. ¢ § , (D HOUR (i.3,k) = LESSON (i, J) x [sT (i, 3,%) / HOLD (i, )]
- - -~ .. - &~ (8 “SHOUR (K Znoun (i, 5,k for i =1,7.
- i _}: Teachu;g ca_pacxtx

-«

m = personnel c;aitégoz‘i.-s (m =1,6)

- ~_

RELAT (m, j, k) for m = 1 : number of students per proféssor

(endogen)

1, 7 giving the total number of
drop-oats in each faculty (j=1,6)
1, 6 giving the total number of drop-.

P
2

m= 2,5 : number of non-professdrs per»proi‘essor

P

m= 6 : number of techmcal assxstants per teacher
(tenure) (within comrol)
number of employed in category m, faculty j, year k
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TIMCAP (j,k) = teaching capacity measured as number of scheduled.

hours per week {endogen) .
FORH (n,j,k) = student/teacher ratio, n = 1: tenures, n = 2 : non-tenures

- The calculations are : -

(endogen)

-

(9.1) PERSON (1, j i k) = SST Q. k)/RELAT(l. i k). ngmg the number of pro(—

Iessors

(9 2) PERSON (m, j, k) =RELAT (m, j. k) x PERSON (1,j,k) Ior’ilt 2,5 glvmg

S a—

the number of associate professors (2), assistant pro-

fessors (3), lecturers (4) and teaching assistants (5)
(9.3) PERSON (7,3, k) =mesou (m, j, k) for m = I, 3 glvmgthe number for

™ s eachers (tenures)

- {9.4) PERSON (6, j,k) = RELAT (6, j, k) x PERSON ('z ;,k) giving the number

(i0) TIMCAP (j, k)

(11.1) FORH (1, j,k}

(11.2) FORH (2, j, k)

University-Budget
"I‘he mdnces R

ma = types of wages and overheads, ma=1,8

1andkasa)ove

- The variables : k3

of technical'assistants .

Zu(m, x PERSON (m; j,k) for m = 1,5 and M(m) is
™ the number of compu!sory teachmg hours per

teacher in category m,

= SST (j, k)}/ PERSON {7, J,k) gi'vmgthe lmmber:of

studentspertenure .

= SST (5, k)/}:pmsou (m, 3, k) for m = 4,5 giving the

nnmber of students per non-tenure, -

-

WAGES (ma. jhma=1, 6 wages to correspon'hng manpower groups (out-

-

BUDGET(m, 3 It) = tota._expenditure_(wages and overheads) on each cate-

© < « OUDGIFT (j, k)

“The calculations :

(12. 1) BUDGET (ma, j, k)* WAGES (ma, j) x PERSON (m, j, k) for ma = 1, 7-gives.

-

side control)

ma= 1 overhead to temre-teachers (within control)

gory of personnel m each faculty (J) and in each

year (l:) (endogen)

= expenditure per student (endogen).

i

e
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. (14 l) SL (l k)=

) —————the-wages and overheads in facﬁlty ), year k

(12.2) BUDGET (8, j, k) ‘ZBUDGET(ma, j,k) for ma = 1,7 giving the total

- expendmu'e in each t‘aculty, each year

(13)«(,LIDGE‘T {4, k) = BUDGET (8, ], k)/ss'r(s, k), expenditure per student

The xndxces . : - _ - -
ia = seniority, ia = 1.30 - . ’ Lo
Ja - category of teacher, J-a =1: assistant professor, - L d
~ ) _ 2 : associate: professor, - ST adl
. 7 - - ‘_;_ - 3: professor. .—, - , -
k as above, . 7 o
Variables : = ’ - B . s ;-7 - - i -
' OVERL l(ia)A = survnval-ratxo at the ia'th level of semortty (outsnde
oL - control) i - . -
L (ia,ja,k) = = number of teachers i in category.ja vnth semornty iain -
. __year k (endogen) _ _ D _ ,
SL(ja, k) = total number of teacherSJn category ja in year k (endo- -
) gen)- t.‘l - # ¢ : : ..
SSLy = total number of teachers year k (endogen) o
ANDEL (k) = ratio between the number of newly recriited teachers in i
o -year k and the number of graduates in year k -1 (endogen)
_JAVAGE (k)- .= average semorxty (endogen) - s Tt

MANKO 2 (k) and MANKO 3 (k) = dxtference between the need for profes’-
sors and associate professors and the possible numbers,

The relation to the rest of the model is established through
-

PERSON (3,7,k) - -

(14.2) SL (2,k) = PERSON (2, 7 k)

(14.3) SL (3,k) = PERSON (1,7, k)

(14.4) SSL k) = PERSON (7, 7,k)

R

“In year 1 we have assumed that there was an equal dxstrxbution ot‘ the* teach-
ers on senxorxty Then, the flow model can be mitxated as follows :

(15) L(m,;a,k) OVERL (xa~l) x L(n-l Ja,k l)

Promotion procedure Professors and associate professors are recruited
among the ssjsjant.pnofessocs.unh-lo-is-years of- senionty—-'rhe‘re'cruiﬁnen( )

Emc“‘"
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is supposed to start with the older ones and the older are preferred younger,

1f the total number of assistant ‘professors with 10-15 years of seniority -~

) 1s not sufﬁcxent to match ilie need for new professors and assocxate professors,

then the model vnll recruit an addxtxonal number of assxstant professors so that

- the demanded SSL(k) is reached, - e

-The promotxon procedure is-then started for ia = 16 H

(16) L(xa, ]a, k) = SL(]a, k) -ZL(xa, ja, k) for ia = 1,30 and ja="2,3
- dx ~

(17.1) L(ia, 3, k) OVERL (ia-1) x L(ia-1,1, k-1) + OVERL(ia-1) x L(xa—l 3, k- l)
then (16) is valid-for-ja = 3, andx.( - - .-

(17.2) L(ia, 2; k)$Zovan(1a-1) x L(xa-l,)a, k-1)-for ja’=.‘ 1,

ja

then (16) is valid for ja = 2 too “Then will . o
(18) L(xa,l k) 5;[ = (OVERL(xa-l) x L(ia-1, ja, k-1)] - E L(ia, j ]a, k)

N - ja=L, 3 . ) T jaz2;,3 .
also be vahd ) ’ ) - :

If (17 1-2) is not fulnlled then .

(19.1) L(la,_3,\k) OVERL(xa—l) x L(ia-1,1, k-l) + OVERL(la-l) x L{ia-1, 3, k—l)
(19.2) Lia, 2,k) . = OVERL(ia-}) x. L{ia-L, 2, k-l)
(19. 3) Liia, 1, k) =0,

Then we can calculate equatlon (16) for ia = 1a-l =15 (and 11' necessary ia —) 1)
and for j =2, 3 The condxtxons in (17 1-2) are tested once more,

~

w(rz 1)1sfulf111ed then .. . - P .

(19 21) Lia, 2,k) = [ZOVERL(ia-l) x L{ia-l, ja, -1)] L(la, 3,k) for ja = 1,3
C e . Ja ~ .
(19 31) L(1a,l k) .

and we calculate (16) for ja = 2, Fxnauy we test (17 1- 2) once more.

(20;1) MANKO 2{k) = SL(2, k) “ELa2 K foriaz 30
.. .- . ia P - .

(20.2) MANKO 3(k) = SL(s, k).~ Z Lii3, 3,10 for ia = 1,30 '
- ia N

T If (20, 1) and (20 2) equal 0, then is (17 1) as well as (17 2) fulfxlled
If only (20 2) is o, then on.ly(l7 1)is fulmled(andvice versa) 1£ (20.1) as well as
(20 2) are positive then none of the conditxons are fulfilled (and we cannot 1'111
" all the promotion posxtxons) ) o ) .

After calculatmg the number “who can be promoted to prefessors and asso-
ciate,i)rofessors, we can then calculate the total need for assistant professors ;,
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(21) LOLK) = sm k) ZL(la,l K+ MANKO 2(k) + MANKO 3(k)

J . ‘ia
. . - for ia=2,30" -- -

(22) —-ANDEL(k) =L(,1, k)/GRAD('z k-1)

(23) ,.AVAGE(k) [ZZL(xa ja, ki] /SSLWK for ja = 1,3 and fa = 1,30
jaia

In the situations where there 1s ‘no agreement between the number of teach-
ers,in the different t:ategomes, which the model w111 engage or promote and
the number Whl.ch is possxble - accordmg to the teacher flow model - to
'engage or promote then tl11e model will, calculate a budget ad]usted for differen-

ces in wages etc. Sxmxlarly it calculates a new correspondmg expendlture per
student.. o _. . o - 4 - - —
“Outline of the mathematical structure ~
P o “ - B f
-Student _pt_)pulation oo AN

The total student populatlon ina facuilty is :

1, JD J» k-~

" Where § = Student population "~

™ E =New enrolment = - 1= studylevel i=1,N

D =Drop- outs - ) . § = faculty >
-7 G Graduates - k = time

The total demand for teaching m a faculty
_Z‘Sm i *H *1/c

where N demand (need) for teaching
H- number of hours per class, level and faculty

Cs= class sizes per level and faculty

o

=~
2]
v »

o Pm,j, k*R E ”- o . A =type ofposxtion

"h;
where P-= number of positlons per type and faculty
R = positxon / student ratio per faculty (incl, techmcal assistants).
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where 'M = teachmg capaclty (measured in hours) - . - P
F-= standard number of teachmg hours for teachers in category m.
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where T = total costs. )
-— W = wages per positiol;z (type) . L
0= overhead per posmon and faculty ’ a .
Recruitment of new teachers - ’ .
Vin,k " Pm, gk~ Pm, 11~ B, ik 0 Vme?0
where V = net recuitment of teachers - . ) / N S
N B= retirement by death _ age, promotxon or voluutarily :

-

In the lowest category of positions thq recruxtment takes place by new en-

rolment in the upper categorieswve have promotxons from a lower category.
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oL *DECENTRALIZED PLANNING IN A UNIVERSITY SYSTEM

- - - - - -

. - by

Hans Jgérgen Rasmusen. - .

~ =

< . - ) R . Lo

- The planning procedure developed here opei'ates' in.a decentralized man-

“her, thereby reducing the central defnand for data and activity statiétics and

permitting the faculties of the universxty a wxde range of lat1tude in using the - R

;operatxon ceihngs

—

) L s " ' The planmng procedure has been designed around the same kind of data as, S ’ .
- " ’ that used in the t'orecast-type model descr1bed by Niéls Hammer-Jespersen, - —~

o . All teachxng demands are in fact supplied by the forecast model (Chapter 6).

. This chapter is divided into two main parts.. The first part is 1n1t1ated by~ - i - .
s 7 a_ -} - adiscussion of t. e decision level at which the mm be ifnplemented It

-’ I continues with some notes on cenfralization versus decentralization, and’it ends .
A with a discussion\ on how a decentraliaed planning procedure under central con- ) V

M- ’__&‘ trol ‘can be developed and how data can be obtained . .
- The second part is mmated by a discussion accompanymg the uge of a -
) mathematical model, The constramt equatxons and the ob;ectwe functionis exp.axned

and 1t 1s shown how a lxnear programmxng problem can be tormulated

,;, ) Lo ~‘_A - The second part continues withan- elaboratxon ofi the results obtained by
_ using. the model, as well as an explanation ot' the use of shadow prices and sen- .

" " . | . sxtiv1ty analysxs . _’ ' ’ ot L ;

4 - - »

SR Finally we discuss how the model can be 1mplemented and how the plan- = A i . i

ning results can be applied m the pIanning negotiations,upWards as well as down- frv-'! . ' . .
wards in the system S o . - . . PR S N
. P s - » . N . e e

B

The level of implementatxon of the model . ‘-

P

The model is developed to supply the top deciston-making bcdy, the Konsis-
torium in the University of Copenhagen, with the informatton necessary fo pro- -~
vide a tool for the overall control of the university, as well as to supply the

- T , - . . e, N
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quantitalive information required in the budgeting negotiations with the Ministry

of Education

~

Table IV, 7, 1. lists the computed weekly teaching capacity in the fiscal

Year 1968/69, and the computed weekly teachmg demand for the nscal year
1968/69,and the expected teaching demand in the future 4 fiscal years T

casts are all obtained from the Iorecast model developed by Niels Hammer-

Jespersen. -

Table IV, 7 1- Weekly teaching capacity/demand (hours)

for the ﬁscal years 1968/69 - 1973/74

Faculty
)

Current

‘capacity |

Computed demand

1968/69

1968/69

1969/ 70

1970/71

1971/72 |

1972/7?

“Phil,

Soc,
Theol,
Nat,

. 2812
2242
876

. 84
4544

2503
1638

-1 2484

4515 -

-195 -

LA

" 4847
2648
1692

224
12670

5285
2691
1774
‘224 -
3044

5602

. 2836
1884

166

3110.

| 6040
2981

|+ 4960

o~
-166
3394

Total

10558

11335

12081

13018

13598

14541

he fore-

-~
R}

R

-

Med, = Medical School - Soc, = Social
Nat. = Natural Science

Abbreviations : Phil, = Philosophy .-
Science “Theol. = Theology -

' FromTable IV 7.1, we learn that the current total undercapacity aniounts
to approximately 7% in the basic fiscal.year 1968/ 69, It is however more inter-
esting when we learn that.there is a highly unequal distributiOn of the avail-

able capacityand hence of the cnrrent resource allocation

---1»—-»—-
The five main Iaculties of which the University of Copenhagen is_composed .
are-virtually independent in terms of teaching obligations thus changmg ot im-
plementing new curriculaes in one faculty does not (in the short run) change the

teaching demand in the remaining faculties, _

N This independence does make it possible to develop acciuraté short-run
forecasts of teaching demands, It is there!ore possible to.develop a planning
tool which can allocate the available resources in a way best satisfying the an-

ticipated future demands The application of a decision procedure baged on the
future expected performance is However. not-easily done inside the faculties,
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because the continuous alterations in the course choices of the students render
it literally impossible to forecast any:hing like-the expected teaching demands
for all different possible coursés, ' ) . . s

o
(]

Although the current model does operate mth ﬁve sectors this is more &

convenience in gathering date and in tradition, than. a methodological require-

ment, It is however very likely that ‘the number of sectors should be increased

to 10 or 15, thereby reflecting the number of main fields of study. Within the
Eacultyof Social Sciences, for example, the Jmain fields are the Law School, the
';,School of Economics ar;d the_School of Sociology, .which operate pract-ically inde-
pendently of each other, The number of sectors is on the one hand determined by

the number of gétivities which the central decision-maker considers it neces-

sary to distinguish between, and on the other hand by the numbers which

can be déalt with in the administrative procedures, - - - S

» A

-Centralizdtion versus dece'ntralization

.

Centrali_zatibn is considered advantageous in s'ituation's where the objecti-
ves are .only vaéuely defined, By centralizing it is believed to be possible to
supervise the” total system and in due course to make the right decision, Unfor-
tunately, centralized systems have never been ab1e to work efficiently ; first of
all because of the number of decisions to be made are enormous even in small
systems,thus leading to a large pile-up of waiting cases, Secondly, Jarge cen-

. tralized systems are unable to work because the central decision-maker can
" hever obtain the same information, or even: digest the information, which is avail-
able in the various sub-units. Centralized decision-makers had tried to get
around this troub1e by establishing databases and information systems, Neither
- databases nor in!ormations systems are however going to solve any of the plan-
ning problems, They might be very helpful devices but they do not secure either
a feasible solution’ or any guidance when more than one feasible solution exists,
" Furthermore the central decision maker will almost always be troubled by ten-

dentious or biased plans, “Which he seldom has sufficient knowledge to coun-
1 1) . 2 < v N %

Iy

ter—bias . ‘ < 0 -

Decentralizatior{ on the other hand has-many advantages, "Much less infor-

mation needs tobe transmitted between the various levels, because the system__ .. .

permits its members to make decisions independently of each other, It is further

[N

(l) Cyert; Richard M., March James G, , A Behavioral'l.‘heory of" the Firm,
Prentice~Hall Inc. New Jersey’ 1963, -
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' possible to use the individual sector's special knowledge on its fields far more-—— —-.

than it is possible in the centralized system. This issue is one of the strongest
advocates for decentralization, and it is one of the arguments that most frequent-
ly have been used against any y attempt to introduce management*techniques,

bezause these techniques often are assumed to _8o- hand in hand with centraliza-
tion, s -
: 'l‘hetmain disadvantages of uncontrolled decentralization are that plans se-
lected by the individual sectors may be very badly balanced and seldom match
the goals of. the total system. Although inventory management is an‘essential
part of a wholesale company’s policies, it is usually not the inventory manager,
“nor the manager of any other department who sets the goals for ‘he company,
The same situation holds true in the university. Although it admittedly is the
faculty members of the institutes who are the only persons who can understand .
the problem within their area, they are seldom competent to value the activi-

ties of other institutes or departments,.

- The University of Copenhagen, which has been studied in our case, is .
. .= organized in a partly centralized and partly decentralized way, Some kinds of
' - decisions are highly centralized such as the annual marginal resource alloca-
tions, . " - = o - -

All'educational decisions-are on the other hand highly decentralized. In
fact the University administration often claims that it knows very little about
‘what is going on in- certain parts of-the University, -

. However, although the budgetary allocations are centralized two faculties,
the Natural Science and to some extent the Medical Science, have been sble to

- expand, leaving the'three remaining faculties heavily undersupplied It has been
possible to reach this state of affairs because the two mentioned faculties always
have prepared their proposals ina very careful and:well-written form,

At the sametime the central decision making body of the University has
only cofisidered marginal allocation and never attempted to consider whether
-or not the total resources in the faeulties balanced the demands, thereby not

preventing the unbalance of the resource distribution
PR

Decentralization with central control

-

Both the centralized and the decentralized systems have their advantages
and it is possible to establish management systems which to a largé extent

-
-

=
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bring these together, This procedure may be called decentralization with cen-
tral control (l)(2) Sometlmes this procedure unfortunately is referred to only
as decentralizatlon. The maln idea is that the central decision-maker sets the
objectlves and to some extent the means by whlch they are to be pursued, The
central.decision-maker also dlstsibutes the scarce resources, However,in- ,dolngw

80, he only observes to what extent the sectors.areable to fulfil his overall objectives,
In other words he’di\.rldes theresources accortllngto the prlriciple of equalization of

-

marginalutilities amongall sectors inaccordance with his objective function,

There is however at least one requirement which must be satisfied in
order to control the system this way, that is, the central decision-maker must
trust the sectlonal-declsion-makerd willlngness to try to satisfy his goals and
not their own, If this is not possible, the centr*al -detision~maker must at least
be able to counter-bias the information he recelves frem the decentralized sec-

+tors,

Decentrallzed systems might be kept under control in two different ways :
sl Prxce control {internal prlcing) .

2) Quota control {resource ceillngs). -

" - Price control or internal pricing has often been suggested “as a means to

control de*entrallzed units, When the cost assigned to a specific commodity ls .

lncreased, the amount used is decreasirg, and at a certain value of the cost

the démand equals the supply,

e

The concept of internal pricing, however, seems to be dri’mcult to comprei
hendfor planning people, esp;qjally;when they are trained in budgeting or accoun-
ting, The difficulty is due to the fact that people not very familiar with modern
planning techniques - find it hard to understand that a scarce resource is prlced
higher inside a system than outside, Several writers have reported the problems
encountered in lntroducing an internal pricing system into the budgetary planning’ (3)

. -Internal priclng. has on the other hard been used very successfully in invest-

ment planning, possibly because it is another kind of people who. apply the tech-
nique,

Quota control is another way of controlling the consumption of decentralized

n AT

(1) Kornai, "Mathematical Flanning of Structional Decisions", North“Holland
Publishing Co., Amsterdam,~1967, Ina collection Contributlons to
Economic Analysis, N*45,

(2) Sengupta, J.K, -and Fox, K., (_)p_t_imization 'rechnlgues in Qumtltatixe
Economic Models » North Holland Publishing Co., 1969, :

(3) Sewell,-Wade P., "Internal Pricing for Air Transport Fleets!'in Operations
Research and the Social Sciences, Tavlstock,,l%s .

o - — -
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units. In this case the central decision-maker allocates quotas of scarce resources L=

to the decentralized units, and he registers what they are able to do with

_allocated amounts, N

It is generally impossible to specify initially either the interpal price or
the quota allocation, whichleadstoan optimal solution for the total system. Both

methods lead to the same optimal solution, and they are dual solutions to the

.

same problem

Speaking in'terms of linear programming, decentralization controlled by

internal prices is most frequently referred to as the Dantzig-Wolfe decoraposi-

tion“procedure, whereas quota controlled decentralization frequently is referred

=~{o as the Kornai-Liptak decomposition technique, S

- . -

Quota controlled decentralization has many similarities to the way in which

operating budgets presently are prepared and we expect the concepts to be

N A Rn ket Ko e ooy e S 4

much easier to comprehend for the budgeting staff of a nniversity, at least in the

* -

early’ phases of implementation,

The. degree of decentralization - )

An inherent feature of the use of a decentralized resource allocation pro- "
_cedure is that only key data elements are transmitted between the two levels

involved in the decision process, l)epending on the number and content of the
‘decision'variables us;d in the model, more or less freedom and slack ‘is availa-
ble for the lower of the two decision lev els With few and highly aggregated
variables the freedom is larger, .

When the freedom to apend the resources is large, it becomes very likely

that the resources are spent in ways which are incongruent \vith the goals of
the total organization, '

.

t

Ideally decentralized cont *ol should be exerted in a way which would mi-

nimize the inconvenience of the goal displacement, However the possibility of\ > s

biasing the information transmitted between’ the two le,els may rendér the con-
s T ¥

trol procedure very complicated(l) . o

N .

This model is designed around the teaching-demands and supplies, thus it

is very tempting for the faculties to overestimate the teaching demands in order
to obtain more resources, Clearly £ ) control procedure must be developed

(1) Waks, N., Top management decision-making in large organizations, MITRE .
} CORP, Mass, U;S, A, 1970, ) . - - .
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permitting a comparison between tac expected demands and the actual achieve-

ments, thereby permlttlng a counter-biasing of estimates before they are used
in the evaluation of plans,

The reason why the facultics want to overestimate teachlng demands is
that the members of the faculties usually have very pronounced research objec-
tives, Even though the research activities do not appear as explicit decision
variables in this model, this.-by no means indicatesthatresearch work is not
appreciated by the central decision-inaker. In fact we assume that the faculty
members on the average use 50 % of their working time on research work, We
have also'assumed that research budgets and other operation budgets are merged
together into general overhead accounts, with one overhead account for
each sector. The most pronounced result of this policy is that faculty members

are given an ultimate degree of freedom and latitude in the select§on of research
projects -t

-~
The decision variables used in this model are congruent with those used
by the Ministry of Educatio:, that is, manpower positions and money, These -
varlables represent the resources made avauable io the University for operating

-~

purposes, N T

The University is divided into a number of sectors, which are treated in-
dependently, only linked together through the common resource ceilings. The .
:'esoux:ceg are allocated to each sector (here faculty) in terms of ceilings, which

the faculties use according to thelr usual standards, .

Manpower and money are traditionally used in very different ways wlthln
each of the five faculties, Each faculty has developed its own academic grade

 structure, Furthermors >atiog of teachers to secretaries and technicians are

very different, the rescurch and operations overheads ar,e__yery different,and
finally each facult;: has adopted different policies towards the use of non-tenure
teachers, . ) B

These differences must clearly be reflected in the plannlpg model, Although
not all differences are due to desired states, they are at least initial conditions.
However one key feature of the decentralization is that the sectors independently
may suggest and negotiate chmges in these technical coemclents with the central
declslommaker as part of the plarmlng process,

From the dlstributlon of manpower positions upon difterent teacher and
non-teacner grades it is possible‘to compute the average productivlty per

.
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in one way or other in'the objéctive' function of the model, because a quel aimed
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position for the five taculties'_, when the average weekly téaching hours for each

teacher grade is known,

In the basic fiscal year, 1968/69 the Theology Faculty as an example had

11 full professors at 2 weekly teaching hours XY
1 associate professor - 4 - - - -
9 assistant pr.otessori' - -8 - - - il

-4 secretaries ’ ’

Totally they had 25 tenure positions avaiiable. The resulting average pro-
ductivity becomes : “

AP = 2x11 + 4x1 + 6x9 + Ox4 N .
25 . -~
= 3,20 wéekly teaching aour /position. - .

The average cost per";osmon is'cpmputed in a similar way.

Two kinds of non-tenure teachers are available, bath supply'ing‘é \Véel;ly
teaching hours, however at a different cost,
Lecturers cost approximately Danish Kroner 22, 000 annually
teaching assistants - - = 16,000 -

The cost difference reflects a difterent level of teaching experience,

The composition of non-tenure teachers is different in the various facul-
ties, thgs,leading to a different productivity per unit of payment. i

Table IV.4, 2, summavrizes the different measures of productivity and the ‘

H

incurred average cost including research and operation overheads for the terure
faculty members. .

Obviously, less aggregate decision vnrlabl‘ég ‘can be used ih a planning mod-_ :
el. It is indeed tempting to introduce for instance the research overheads and
the number of secretaries and technicians as independent decision variabies, '

In order tu 0 80, it is however necessary to make tl{eye variables appear

towards the fulfiiment of teaching demands gains no benefit from the intro-
duction of costly variables, which do not - in the short run - contribute to the

objective function,

(1) These vatings assume tkat all types of teachers teach equally effectively. I
this condition can not be srtisfied, the ratings can,be modified accordingly.

-
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Table IV. 7.2 - Summary of unit costs and productivity

used in the model4

" Faculty

Average weekly'

teaching hours
. per
tenure position

Ave'rage annual
cost-for 4 hours
weekly teaching
assgistant
Danish Kroner

Average cost
per

tenure position

Danish Kroner-

7Philosophy
Medicine . .,

> ®» =-» o

Theologjr e e

Natural Science, , . .

4,38
2,07 -
. 2.66
3.20
2.54

17.710 - -

22,7000
18. 230
22. 000
17. 880

- 91.890

86.807
118.152
111. 840
101.182

Some readers might feel that the use of the decentralization concept is

quite tendentious, because at the end v've turn up with a centrally solved model.

The explanatxon is that we do not expect this planning model to be the only one :

in use in the system Each sector of the uuversxty may or may not choose to

-develop its own models

In any case however the Konsistorium needs a way to estimate a reason-

ably accirrate first al.iocaitionot‘ resources so that a rapid.convergence can be

secured, Tne central decxsxon-maker is not assumed to be able to interfere dxrect-

ly in what the zacu'ltxes are’domg or th way they are doing lt

A Mathematical Model

In order to solve some ot‘ the planning problems, we have tried to apply

some recent developments thhm the planning area, especially the ideas in the

Kornai-Liptak approach. “The mam emphasxs of the mathematxcal planning pro-

cedure is not only on ‘solving the .allocation problems but just as much on

showing the decxsxon-maker the kind of . useful information he might obtam by

—

%

- - usmg a mathematical programming techxuque

. R =  The planning problem is attacked from a total budgeting point of-view, that
7 ’ is, all available’ resources and all expected actxvxtxes are analyzed at the same

time.” This procedure is considered superxor to the current marginal budgeting
» S procedure in whxch only new pro;ects and new resources appear..

The total budgeting approach-is a necessary part of a decentralized plan-
gt T ning system _because the central decision-maker must be assured that the

o
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decentral leaders consider all their activities when planning, and to give them
an incentive to terminate obsolete actxvxtxes. A total budgeting approach i is also y
required in order to secure that all liquxd resources continuously are allocated

in ways congruent with the over-all ob;ectxyes of the orgamzauon.
) ' - ) B

An important feature is the possibility of measuring how resource demands c - -
from one sector

-

N N TN l',‘—‘-u-w,*waw‘\-“"' -
! .

[

tors.

fiI fulillled, impair the level of activity in the remaining sec-

A mathematical model is a set of equations explaining the behavior of
thesyste-n In this model the equations have the form of a set of constraints -

which specify the hmits within which the solutxon must be louted The sizeand s -

the shape of this solution space does frequently have a form permittmg an‘infi-
-nite number of solutions or plans to satisfy the constraints.

- It is however also poss'iiile that the constrai;:ts are S0 tlefineci that ixo :
o solution can satisfy all constramts simultaneously, When more than one solu- '
tion exists to the planmng problem, the mathematical model is of httle value,

1nless it is _able to select one or a small set of parucularly good solutions. This
feature is obtamed by the addition of an objective function o the model, The ob- :
jective function is also a mathemaucal equation, desxgned in a way expressmg :
. the major goals of the decxsion-maker Co-

The resource allocation model to, be described is desxgned to cover all

N four years in the current rollmg-four-year budgets. The Umversxty is decom-
4 posed into five| facul:.es, whichare reated as independent units. The (acultxes

e st A R et s o W g 2w e

2 are linked together by e set of common con.stramts _reflecting the fact that at
) the next decisxon level the University is treated as an enuty, where only total -
o . achievements and total resou:-ces count, o B - Ct

The means by wlnch the central decision-maker can control the solution is

- R ’ through the 2llocation of scarce resources; Money and manpower posmons are

. L . B currently considered scarce resources Money is fairly obvious, Manpower

.. 7 i constramts howeéver, arc mtroduced because the government has enforced limi-
G tations on the number of people who each year can be hired in public positions.

. .- - R 3 All poomons with a. permauent tenure characier-are covered by the' manpower

’ S E ceiiings, but people with a looser connection, as for mstance teachmg assistants,

paid on ani hourlybasis,-‘are not covered. e S e LR

'rhe phyncal facilities -are'not hsted as scarce resources today, mainly . T
because pf a fundamenta.l ‘lack of data nor is-the planning of bmldings and other

- - - .
-~

¢ e
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fat.xlmes included _in this mode¢l, mainly because this today is admxmstrated
- through other channels and because we want to take one step at a txme and
want to see how simple procedures are understood before we embark on more
versatile models. = - - R
- <L ; ]
" The problem is formulated as a lmear programmmg problem Lmear
programming is by no mms a sausfactory procedure suit 1s however one of the

most versatile computatxonal systems presently ava:.lable o -7

Constramt equations

1. The teachmg equation ~ -

fThe teachmg equanon is a balance equatxon Each faculty has one equation
for each tlme period. The teaghmg equatxon says that the teachmg capacity
supplied by. each manpower position plus the capacity supplxed byeachnon-tenure '
teacher plus the - slaclrmust equal the teachmg demand.

In mathematical terms we obtam the followxng equatxon usmg data from

TablesIv,7.1. and IV_ 7.2 for the Phxlosophy iculty year 1. (196°/70)

4. 38*(number of tenure posmons) +4.0% nOn-tenure teacher + demd
slack = 4847 Lot : oL

The demand slack eipresse_s tne' unfilled demand, ,u}ué, when thevslack‘ ls

zero, demand‘and supply equals, A pos;itive slack' means that the teachink ca;;aci-

’ ty is msufﬁcxent ‘Negative slack cannot exxst because the linear programmmg
techmque does not allow negative variables; lf overcapacxty may occur, another

- slack varxable is mtroduced to take care of the possmle overcapacxty.

2. The cost equatxon = 1 ] R

~ -

‘The cost ei;uation keeps track of the cost of running each faculty, Thetotal '
operation cost of all faculties must each year be less than or equal to the
totalbudget S T ' s R

Again usmg the data from 'Ihble IV 7.2. and Phxlosophy Faculty we Ob-

-

91. 890% {number of tznure posmons) +17. 710* (number of non-ten.. e +2uchers)
-8 Budget of the Phllosophy Faculty. - . - . . : = :

.~ - B «

A sxmxlar equation is used for each of the remammg four faculties, hence

— - -

the total cost equatxon becomes LA

-

Phxl. costs + Med. costs + Soc. costs + Nat. costs + Theo, costs  total budget.,

- PR
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. 3. The tenure posxtion equatxon R . - )

-

- [

This equatxon says that the 4otal i use of permanent (tenure) manpower po-

sitions within the Umversxty must ' be less than or equa.l to the manpower ceiling.
Phil TP + Med TP + Soc. TP + Theo TP + Nat ‘TP = manpower ce11mg

Smce the model does not dxvxde the tenure manpower into any subunit, no

- equation has to be defined for each faculty and the tenure position equatxon be-

“extent to which tenure and non-tenure teachers can substxtute each other, In
th1s model we have assumed non-tenure teachers to supp1y less than or “equal

to half the teaching demand U ‘: o c

-

-

In case of the Phuosophy Fac,ulty the equatxon year 1 becomes S -

.

P

4*(number of non-tenure teachers) 2423 weekly hours.

- In the Natural Sc1enceFacu1ty the mma.l cond1t1ons show an excess supply
of teachers thus a slack varxable must be mtroduced in the teachxng structure

il - -

equation to absorb the excess supply. Tar.

. - N A . ~ ~

5. The transxtxon equatxon S S ‘ ’ .

The flfth and final type “of equat1on is the transxtxon equatxon. Its purpose
1s to specrfy how each time permd in the. plan is’ linked together. ‘It is uutlally d

assumed that the- number of tenure posxtxons in each faculty is never- decreasmg,

that is - IR - . - -

- TP <TPt+

. -

1 o ‘ o w

The number of non-tenure teachers may however be reduced if excess teaching

capac1ty ex1sts We assume that the maxxma.l reduction from one perxod to the

following is 30-% of the stock hence the trangition equatxon for non-tenure -

.
s

teachers becomes— - =

. . NTPt\Als*NTPIV.’ § - -

At a later stage we assume that any overcapacxty of tenure posxtions can’ ¢
be reallocated within the University, The rate of reduction is estimated to approx-
imately 10 %, .which corresponds _quite well to the average number of annual

vacancles.

o

" comes a global constraint equatxon. . s o ; =
4. The teaching structure equation : ) -
- This, equation is a particularly important equation, because it controls the

¥
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'present decision than a one year plan woﬁld

Vo b

Planning objectives

The determination of the decis1on-makers objectives 1s cumbersome and
difficult, Many obJectives have been suggested usually eithEr one-which mini-
mizes total cost i‘or a given enrolment or one which maxumzes the graduate
plus research output for a given budget "The main deficiency in both cases is

that the objective 1mplies a well defined relationship between class- Lsize staff-

’ ing and other inputs and educat1onal outputs It is however doubtful whether

such a simple relationship does' exist. - "

e RS,

- Another and maybe better reason for ’choosing, an alternative objective is
the fact that the Danish educational policy has been and still is an c:pen door
"admission policy. The objective we have chosen is one which mimmizes the dif-
ference between educational capacity and demand over the faculties The’ mim-
mizatlon 1s not done under a minimum cost assumption but rather under the or-
ganizational constramts set by the central dec1s1on-maker and/ or bargained
between him and the faculty members The obJective does not assign any direct

value to. research -activities, mamly because the central decis1on-%iaker, in the

short run, cons1ders research a necess1ty rather than an output. The® objective

is clearly a weak one, but one which 1s eas1ly understandable,

- - ——

The research act1v1t1es should of course be 1ncluded in the objectives
when the dec1s1on-maker feels he understands the behav1or of the system better
than today. It is an essential feature of planning that not only the obJective but

also the constramts contmuously change as the situation changes
-~ 1T ot - -

Tlme has an impact on the whole‘university system sbehav1or Not only does
1t take t1me to tram teachers but more unportant once manpower is hired m .
tenure posmons, there is almost no possibility of transferring or dismissing _
the personnel. Also the teaching process ‘takes several years, and once-admit-

ted students should be permitted to complete the study

c-

Although the present budgetary system is a rolling-four-year budget, up

till now it onl‘y acts as a one year plan, mainly because faculty members want

to see all their 1deas realized as soon as poss1ble . L j' . ) c

The possibilities of forecastmg the value- of some constramts and’ the
knowledge of future budget and | manpower ceilmgs may however lead to a better
This means’ that the objective
should cover the entire budget period rather than only the first year. When this
year is over, a new planis prepared and the decisions are modified accordmg

to the new knowledge and information

3 . . - [}
4 . - - -
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Thmact that forecast errors uSually ‘increasE with t1me suggests that a

decreasing we1ght is assoc1ated with vaiues-of the obJective function for the fut-

. ure periods. This leads to some sort of a present-value obJectwe D1scount1ng

future expected ach1evements is also n nafural because 1t is 1ess sat1sfying to

By

. obtam the results tomorrow rather than today )

.. PEad

mm ZBt*Zo(lxdemand slack o

object
’ﬁl=‘1)p~fr<.‘1|t>1 - ) * ) )
°§i_= cost associ‘ated to the’slack; et . :

',K - . : J . : _‘ '.w;

v
- -

demand slack = number of excess teachmg hour demand in the i-te faculty in

)

per1od t, as defmed Jn the teach1ng equat1on

e

In, t}us presen‘tation,.the 0( 's are alI equal to 1, that is, a11 demands have

[y

the same priority;. it should however be emp}'.as1zed that the central decision- .

maker may have.reasons to as51gnh.1gher pr1orit1es to unﬁlled demands in one or

s moresectors e N . i )

In such cases the cprx;espondlng 0('s are set la.rger than 1, the*larger the

~ “‘

value the higher the prior1ty

y Lmear Programming Model : Ty

PRLair -

W1th the prev1ously~def1ned constramts and obJecfive equat1ons the plannmg
problem can ‘be solved usmg linear programming Linear programming techni-
ques are not the only possible tool~for the solution of this’ kmd of problem.
Halpern( o has used network theory to solve a problem of calculating bounds for

new faculty positions, a problem wh1cb, 1n terms of the constramts, is very simi-

lar to the one dealt with’ in this paper

"

More extensive linear programming models have been Jescribed by Ras-

musenL) m ‘éarlier CERI—project work papers i
. ’ » P

(1) Halpern, Jonatha.n, 'Bounds for*New Faculty Pos1tzons in a Budget Plan

.  Paper P-10, The Ford Foundation Pro;eot Berkeley Campus,wUmversity

of Cahforma, May 1970‘ ‘

NI e - ::»3 LR

(2) Rasmusen, H. J ‘,Forslag til en decentral budgetlgmngs procedure , CERI
Report IV, May 1970 -
"On Decentralized Piannmg in'a Umversity System ‘CERI Report X,
August, 1970, P - LT

. Both IMSOR, Technxcal Univérs1ty of Denmark - '

7
- Y

-
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~u . Using the IBM MPS/ 360 programmmg system,an entire four year plan is z " €
solved in approxunately 5 seconds. 3 ) i
) 2 ‘ . . |
The following matrix pictures of the planning n’xodel explain how all the "‘ N .
constraints are built together Figure IV.7.3 shows how- the transxtxon equations A - )
(the shaded areas) are used to link two consecutwe time perzods together, ‘ A
. . } . F . . * i
Mathe.natxcal structure of the top unwersity level decision makmg model ’
Z(konsxstorxe level) T . X . 3
- S Min_ ZAtJ c,‘J i ‘_ Lo _
) - M ' - . ’ N
.Z’ij “ Stkj ) + C,‘j = Utj teaching demand ) .
N A - = equations - ‘.
- - . . ’¢ P s
Lk] S <'B, - cost equations” " * - i .
tkj ot X )
«“j“ . PR
>ZérD S, <M kmanpower equations’ " I “
« 1 jk k thj \‘,t,’ : Co. N = v b4
. .
- B, . S ) - 6 U,. boundé on use of non- -
B t2j - i g -
. — - enure teachers ; .. .
. - - - - L - -
- T N S >< G, Jbounds. on changes -
o l€ :. tkj - t'l'lkj - ) o / - tkj', t’i‘n:agtivj:ty levels .
o - ‘.:,\‘: ) L " :‘: ’i"," . -
Indxces ey category of position . -,
. 1= tenure, 2 = non-tenure - ' )
= time period =~ ‘- e . ; h ‘ :
1 = Faculty or sector o A ) - T ) .
Cpefficients : o § LU . ~
J z . \ -
e P productivlty measure (aee 'Ihbl TV ?) . .
T = total teaching demand ,‘f R L _—
L = costs (salary + overheeds, see 'Ihble IV 7 2) ) i
D = 1 for ‘tenure,"‘o for non-tcnure positxons - - . ) A -
E proportxon of non—tenure teaching contr1butxon - T
ot T T A s lose assoc@ted with the nonssafisfxed  demand - . C K .
o ot B £ total budget* quota o 7
. M = total manpower quota oot e CoTo o IR ‘ .
Variables : - u Lo e
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Results

o The features obtained by using mathematical programming techniques can
be classified into two groups, The first group is the unique possibility of selec-
t.ng one solution among an infinite number of possible solutions. This is also

referred to as the selection of an opm'nal plan,

- . ' The sécond group of i'eatur‘es is the 8o called post-optimal or sensitivity
’ analysis, which permits the analyst to analyse how a certain small change in
vne or more data elements of the model is innuencing the value of the objective

iunction and the plans selected

i

TR

PR
“ay

This in!‘ormatiOn is particularly helpi'ul if the decision mzker has to enter
into discussion both with his superiors and his subordinutes,

v . N
Table IV. 7. 6 summarizes the optimal allocation of manpower etc, obtain- v
ed by running the linear programrping model using_the-forecasts for budget
and manpower ceilings in Table IV, 7.’5 and the demand torecastshotﬂablew_gf-; 7.1
T ’ ) Table V. 7. 5 - Total budget ceiling forecast in mill )
Danish Kroner ) ) o :

P

G- ™" 1969/70 . 1970/71 1971/72 1972/78 . - P

. 229,035 241, 753 ' 254,800 272,950 . R

" Total manpower ceiling forecast e~

1969/70 970/71 | lani/7z e 1972/173 -

. 285 | 2190 " 2310 2460 o ’ -

R N
s L. i Table_lV . 7.8 shows some very inte{resting results, We noticé a very rapid
~ - c ' expansion of the staff in t'heAPhﬂosophy\ »Faculty, a high expan's‘ion rate is also
’ ) noted in the Social Science Faculty, particularly at the end of the planning horizon.
R t The number . of tenure positions in the Medical Sclence l'\culty and in the T e
SRR £ Natural Science iculty are held constant, and in the first'three years the Natural

Sclence Faculty is even reducing its over-capacity of non-tenure teachers.d,

. These results differ very, ;uch from the current development in the SN
" appointments of new positions, ‘v ere the largest part of the expansion has been ’; ' .
.. _ - - T . +, =
- N = - 7o - ¥ . -
v
- \ [y
n T g, - ‘ ’
Q - B - ) R - . .
w - " 1} LY
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goiﬁg to the Medical and Natural Science Fuculties, which, as shown itrthe fore-
casts by Hammer -Jespersen, is going to sustain the current unequal distri-

ave

bution of resources,

~ - -

»  Table IV, 7.6 - Optimal’allocation of staff . S

.
cx
) 1972/73
- Initial | year'1| year 2 | year 3 |.year 4
Philosophy tenure position | 356 | 461 | 598 639 | 689 .
faculty _hon-tenure teach, 318, | 606 660 700 | 755
Medicine ‘tenure position | 540 540 540 540 540
faculty non-tenure teach, 280 | 331 336 354 | 372
Social Science tenure position 66 66 66 |- 142 242
faculty non-tenure teach, ‘| 175 | 212 221 | 235 | 245
Theology tenure position | 25 25 25- 27 27 .
faculty non-tenure teach, 1 28 27 21 21
‘Natural Science tenure position | 961 %1 961 961 | 961
faculty non-tenure teach, 527 527 465 - 396 407

Table IV, 7, 7. shows how the balancing of supply and demand is performed £
by the model, The discounted sum of total unsatisfied demands is computed to
3434 weekly hours, using a discount factor of '10% p, a.” No effort has been made
in order to determine a p;-oper discount’!actor. The common impatience among
university people does however suggest a relatively high discounting value

e
Positive values indicate excess supply and negative values indicate excess

-

demund compared‘with the expected demands of Table IV, 7, 1,

From Table v, 7.1, we learn that the demands in the Philosophy Faculty
are filled within the first two planning periods. .The same is the case in the
Theology _Faculty, The excess capacity in the Natural Sctence Faculty is grad-
ually levelled off, however there still remains denand in the Social Science
Faculty and in the Medical Science Faculty, where the demand 1s even increasmg

Why is the model unable to transfer the excess capacity in the Natural
Science Faculty to the two faculties.still demanding resources ? -

-
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Table IV. 7, 7 - The distribution of under- cnd overcahacitx

{No reallocation of tenure positions)

N

. Phildsophy _ faculty, . .
Medicine faculty . . . . .
Social Sciehce faculty . .

Theology faculty . ..

"Natural Science faculty .

) yeaar 1 yearlz year 3 | year 4
e e ]|-408 | - 23 0 0 -
ewoeu | -208 | -228 |-300 |-372
S K1 U -1 | - ses ,- 335
cee e a]|-36 | - 39 -0 0
ce e v | +1257 |+ 914 |+ 675

e

-The reason is simply that there is a high demand for tenure positions in
the 2nd, 3rd, and 4th planning period, and that both the Medical and the Social
Science Raculties are unable to take more non-tentire teachers on without violat-

ing the teaching structure constraints, !

*

LS

A bietter total solution can be obtained if it"is permitted to release some

tenure positions at the end of each year, -

-
x e

Table IV, 7.8, shows how t}{e excess demands-and supplies are distributed

when a 10% stoc}: reduction is permitted for the tenuré positions in the transit-

ion equations,

Table IV, 7. 8 - The distribution of under- and overcapacity

{Max 10% reduction of tenure stocks in each period)

Philbsophy faculty , . .
Medicine faculfy . . . . .
Social Science faculty\ .
Theology faculty . ..

‘Natural Science faculty .

year 1| year 2 | year 3 | year 4
Cee | -403 0 0 0
c e ]| m208 | -212 |-212 |-124
veeeevo.]|-670.]-52 |[-232 |- 19
e i - 36 |-.24 0
cee s | +1879 ] #7968 |+ 155

~ 13

_ This solution is obviously better than the previou:s one, however the teach-
i ing denand in the Medical Science &éﬂty is still going through a period of
#finecreasing demand, This anomaly is simply caused by the fact that this faculty

is the least profitable one to allocate resources to in terms of teaching-output,

_ The Medidhl Science Riculty not 6nly has the.low

132
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position, but also the highest cost per non-tenure teacher,

Shadow prices e -
- o M ‘ -
The shadow prices on the-scarce resources are very important control . .

parameters in a quota controlled decentralized system, as the one proposed in
-this ps”per.

Table IV, 7. 9 shows how the shadow prices on the total manpower and
b{xdget constraints develop over a blannlng period, -

e

Table IV, 7.9 - Shadow prices

] :’ ] -
. : year 1| year 2 | year 3 | year 4
A - L .
tenure positions , . ., ., . . . .0 3.94 | 2.15 1.94 | wekly
’ . AR B hours per

*

pos,

budget ;. . ... 0., 0,0476 0 0 0 weekly

. ) ; hours per
. ’ . 1000 Dan-
ish Kroner

-

The shadow price indicates how much the objective function is i;nproved.ﬂ

" the constraint to which the shudow price corresponds is rclaxed by one unit,

A high shadow price shows that the constraint is tight and that a small
relaxation will lead to a large ‘improve‘u;ex\t. When a shadow price equals 9 it
indicateg. that there is an excess supply of that particular type,o! resource,

. From'l‘sble IV.7.9. we thus learn that the operation budget is the tight
resource in the first yeur, but that the manpower constraint is the tight con-

. btraint lnyear 2, 3, and4, We come to the same conclusion by examinlng'l‘oble

IV. 7, 7.; however the numeric values of the shadow price lead to awtltagve
deseription of the tlghtness of the constraint '

-

Further notes on the application of the shadow prices wul be given in a sub- ,
sequent section on the implémentation, , -

LY

Sensltivity Analysls -

- . ox
= ~

The derivation of shadow prlces is one way of judzing thé serisitivity of the
solution, The computations behind Table IV, 7, 8, show how a 10% change in some
of the ¢yefficients, of the transition equations g‘neqtly s!!ects the total result of .
the solution. . . . i P
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Th(- linear programming proced.ares usually offer a large range of pos-
sible analyses, Since this model isbased upon forecasted future teaching demands,
one could ask how sensitive the solution is in terms of fluctuations in the de-

mand. Although such an analysis is highly relevant it requires a lengthy descrip-

tion of the results as well as the interpretation.

Instead we assime that the top decision making body of the University as

a contingency wants to prepare a p}'an with 1% lower budget ceilings, In dbing so
the decision-maker learns something about the sensitivity of the solution in
ter'mi ‘of the budget ceilings, A 1% reduction of the total operation budget is not
very’ much ; however in a marginal budgetary system with approximately 10%
annual growth this eqbals a 10% reduction of the growth rate. which has been

imposed a few times in the recent years,

-

Table IV, 7,10, gives the new optimal allocation’of tenure and non-tenure

staff after a 1% reduction of thé,total operation budget,

B

Table'IV. 7. 10 - Optimal allocation of staff

Initial | year 1 | year 2 yéa;s year 4
Philosophy" tenure position { 356 436 583 . 639 . 689
faculty " non-tenure position | 318 606 661 700 755
Medicine Renure position | 540 540 | 540 540 | 540
faculty * non-tenure position ; 280 331 336 355 372
Social Science  tenure position| 66 66. |- .66 134 242
“faculty non-tenure position | 175 -;’211 ) 221 235 245
Theology “tenure position| - 25 25 25 | 27 27
faculty non-tenure position 1 28 27 2 21

Natural Science tenure position *'9§1 .1 961 961 961 961 .,
faculty non-tenure pogition| 527 527 } 405 312 |. 254

A comparison between Table IV, 7 10 andTable IV, 7, 6 reveals that the ter-
minal year does not differ very much in the two solutions, The expansion rate

over thé planning per!od is however diffevent,

-

The compensauon of the reduced budget is realized mainly by the reductxon
o! the stock of non-tenur¢ teachers in the Natural Science iculty. -

[ .
~ k&
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Table IV. 7. 11 ghows the distribution of excess demand and supply.

1

Table IV, 7. 11 - The distribution of under- and overcapacity

N : year 1 |year 2| year 3 | year 4

“ ! ¢ e TR Tt g ETC
PP N R @ TR

- - -

Philosophy faculty . ;.- - _ 513
Medicine faculty ;

-871 | o
-206 |-228 |- 300
-670" |- 711 |- s89
-3 |- 20| o
+1879 |+ 1018 | + 578

' *
.

*

ARSI 7 A G AT

Ry

Also Table IV, 7 11 shows how resources are shlfted away from the Natur-
al Scxencel-‘aculty, and that the total system apparently over a 5 or 6§ year pe-
‘riod is able to absorb a reductxon of the operation buoget*m the order of 1%. -

¥

'l"able lV 7 12 nnally displays how the shadow prices of the manpower and
- budget constraint are affectedbythe 1% reductxon of the operatxon budget

3’

Table v.7.12 - Shadow*prices -

year 1 | year 2{-

temme posxtxon -0 - 0 o .

) budget

0.0476 | 0. 0429 0. 0182

Even 2 small rednctxon of the operatmg budget is able to take the pressure
- offthe manpower constraint, thus leading to an excess supply of tenure man-
- power posxtions in the first three planmng years.

Some comments on the denved solutions

Once the general xdeas behmd this model have been explained it is patural
to raise the questxon, -what happens to the excess demand ?

P e A ) S Sk e B s S b sl 8 32 iemd i ok 5 s Yo

The existence of non-zero values in the objective function indicate that the - -

open door admissxon policy is not Iulhlled In real life students are hardly ever

refused partxcxpatxou mn educatxon due to excess demands, An. easy way of

reducing the value of the objective function is to increase the class-sizes until
a pomt is reached.where all demand is satisfied.

-
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A real life satisfaction of the demand may also be realized if the tenure —

facmty members engage more in teaclung than assumed in this model,

Both the tendency to increase class-sxze and the teachn ~ load of the tenure
faculty may easily lead to a general reduction of the educational qualxty,

]

which u(ually is an unsatxsfactory state }

If we assume that all’ students should be taught under an equal quality as-
sumption, then any unfilled demand cannot be satisfied unfilat the earliest, the fol-
lowing time penod The total demand in 2ny time period is thus equal to the
computed demand for that perxod plus the unfilled demand trom the previous pe-
riod. -~ e . .
true demand =connpt demand + unfilled ‘démand

t-1- B .
Tlus formulation is possibly the most reasouable one to assume and itis =
easy to modxfy the demand equauon accordmgl (l)

Another questxon. which may be raised when the objective function shows
non-zero values, -is whether the students will fmd it temptmg to switch from a
faculty with a high valu® of the objectxve function to a faculty with a-lower value,
or whether the students are- insensitive to the possible troubles of gettmg through
the system, If the students are sensitive to the troubles of getting through, this
in fact will lead to a Complication of the'planning problem because it will intro-
duce dependencles between the needs of the facultxes, which in turn will make it
more difficult to estunate the demands Further research is needed in this area
before such problem can be solved B 7 -

The length of the planmng horizon has qmte arbxtrar:ly been fixed to four
years because tbe current budgetary »ystem is a- rol.hng four-year procedure
It is however quite reasonable to ask whether or-not a longer time span would

1

" be more correct, -

Smce no upper bounds have been mtroduced upon the increase in tenure and - )
non-tenure positions from one year to the follwing, no changes in the solutxon
can be expected becauae more years are mcluded in the plan, This argument

{1) This formulation also allows an interpi-etetion in which any unsatisfied .
demand leads to an mcreasmg number ol' repeaters who add to the demands " -
mthefollowmgyear - o - -

B

\




R ol

4 e S,
ORI

S

'

P
[ )

\

B

. R
Rt et bl il

T ¥

.
»

%

Aruitoxt provided by Eic:

'

- It was emphasxzed in the introduction that one of the advantages gamed by

““usir> r - 1tralxzed planning -was-the. reduced need for communication between T

. ' ! . "
B N R S A S YR Lol A R A W o

T T T e T

also holds if the number of Yyears are reduced. This does certainly not mean
that no upper bounds exist on the transition equation ; quite the contrarir, it might

be very difficult to realise the growth rates listed in Table IV.7.6 because ofthe large -

drain in the academic labour market, The model can easily be mod:_ﬁed to

incorporate upper bounds on growth,

_On the other hand-one could argue.that the planning horxzon at least should
* be as long as required to satlsfy all demands. This would give any party invol- -

ved on the decision process.clear information on when and how the demands are
to be fulfilled, - . -

- : “ - " g i
‘Imglementation R . LT ) . .

T .

“ The nnplementatxon of a tactical resource allocation procedure as the one
proposed in this paper deflmtely creates several problems of its own,

Not only do we deal with a total point of view, apart from- the current par-

tial one but the solutions are, as a consequence of the t'ormer property, hxghly
incongruent with the most recent decxsxon patterns..

T

two decxsxon levels. This advantage-is not’ fully gained in this procedure because
the model is solved centra.uy by the top decision makmg body of the quersxty.
This in turn change" the usé of the procedure slxghtly.

The main decentralization pro‘peﬁ S are however still maintained, partly
because the procedure deals with resource cexlmgs and not with specu‘xc proJects,-
and partly because the techmcal coet'ﬁcxents used can undergo modifications as-

a result of negotiations between the two levels ) B

»

The mformatxon and data obtained from the solution may be used in two
different decxsxon processes One is the upward (external) negotxatxon with the

Ministry of Education and the other is the downward ( mternal) negotxatxon with
the facultxes ’ - T T )

Internal use r - ’ ' T

Wxth a centrally solved mode) the main internal use of this procedure xs

the possnbihty to compute an opening bxd" t'or the bargaxmng around the tactical
*resource allocatxons - i {"
& - o e R
It is very likely.that the dramatic reductxon of the number of tenure and.
non-tenure positions of the Natural*Science Faculty may prove to be organizatio-

2
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nally unfeasible. Jowever the reallocation-of at least some resources maybyac-
complished by other means as for instance a reduction of the research over-

heads. Such an approach may be easier-to negotiate.

The relatively poor perforinance' in the Medical Science Faculty may be

improved either by an increased productivity per tenure position, i, e. a reduc-

" tion_of the number of non-academics;or by a substitution by cheaper non-tenure

teachers; for part of the expensive ones used now, ‘or some combination of these

approaches, . . .. . .

-

The main internal use of this plannix;g procedure w111 thus, in the first
phases of 1mplementat1on, be to serve as some kind of a momtormg device or
tool by which the top decision makxng body can super e,the performance of the
"system, The computatlonal results obtamed also suggest that this planning pro-
cedure is an excellent tool for the evaluation of new polxcxes aimed towards a
better mternal resource allocatxon and hence fowards better achxevements of
the entire I.hxversxty -

External use L .

.The results obtained by using this planning model can not only beé used in-

ternally in the University ;the.results are also-excellent data for the hegotiations

thh the Mxmstry of Educatxon This Ministry can obviously not reach an opti-
mal allocatxon of its_ resources in the very f1rst allocation in the process of the

preparatxon of the budget

When the 1mt1a1 ceihngs have been received by the Umversity, the model
is run, and an optunal solution is derxved This solutxon does most likely show
some unfxlled demands, partxcularly in the first plannmg year. The top Universi-

ty decision makmg body can now approach the Ministry of Education and not only

. argue for more resources to flll the demands, but the resource demands can be

quantxfied by applymg the correspondxng shadow Rrices

If the results of Table IV.7, 9 represent a real-life case, there is obvxously
no point in asxing for further manpower posxtions for the {first planning year, be-

cause the ‘shadow Price is 0, Actually the corresponding solution shows an excess

of 31 positions S R -
" When the Ministry of Education reviews the shadow prices from all univer~
sities, they may find some with high demand (shadow prices) upon manpower po-

sitions and some with low shadow prices upon the operating budget. They can

~ 188 - . ) coE
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Tow initiate a reallocation of the initial ceilings in such a way that resources

. are moved from placeswitl‘:&ow prices to places with high shadow prices, s

After each iteration all universities must solve their model and compute
a new set of shadow prices, whxch in turn are sent to the Mxnxstry for further
- consideration, This procedure is'the Kornai-Liptak decentralxzatxon procedure,

(See also Figure IV.9.6 in Part IV Chapter 9). R ) .

e -
If implemented, such a procedure must naturally converge very rapidly,.

because nobody can be assumed to ‘accept more than two or three revxsions of a
tactical operation plan which is developed annually We must assume that the
convergence process-can be greatly improved as the Ministry of Education uses

a similar procedure for the computation of its ' opemng bid", .

-

'l‘hree level plann g . P - S .

L At-a later stage of the xmplementatxon the proposed planmng procedure

can be used in a more sophisticated way

In order to unde'rstand this dpplication it is necessars' to recall that the
internal pricing and the quota control approaches are dual formulations of the
same problem At an optimal solution the internal prxce and the shadow price
o!' a resource becomes identical Thus when the allocation problem is solved,
the obtained shadow priceS'can be used as an opening bid ‘or the internal price

* to be used'in the decentral planmng at the faculty, level

When a taculty develops its plan or proposed plan the achxevements o!‘ the'
plan are evaluated interms of its teaching output in hours, This performance

measure represents the value of the plan it no resource scarcxty had existed,

However since there is a general lack of resources, the value is reduced in pro-
portxon to the use’ ot scarcé resources . t :

e o

3 ~ -

High-valued plans which only retlun'e a sma.ll amount of résources main-

tain a high-value, but high valued plans which, requu-e a large*amount of resour-"

ces obtain a reduced value, The proportionslity !‘actor associated to each type

_"“‘ -

of resource is the internal price

s . - :

In a mathematical !‘ormulatxon the modified obJective !'ur.ctmn becomes

- -

mod. plan value = plan. value - mternal price X amount of .. esource used, i

- . " -
.- . B < »

.(l) See also Weitsman, Martin, "Iterative Multilevel Planning with Production e
T Zlhrgets, Econometrica,Vol 38,10, " 1., 1970. T .
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When the, internal pricing technique is used in a mathematical program-
ming procedure it is usually referred to as Dantzig—Wolfe decomposition.-

it S et e e -

= Assume that the mternal prices have been computed centra.lly and that

' each faculty knows the prices before it submits its budgét proposals, Let us

" further assume that each faculty considers its initial state "optimal®, that is,
it will argue that any increase in the teaching‘de'mand will require an equal
mcrease in the supply of resources Let us finally assume, as a matter of sim-
plicity, that both the Natural Science Faculty and the Philosophy Faculty expect
a"10% increase in the demands for 1969/70 over that of’ 1968/69

- - .

TableV.7.18 ~ = - -

1968/69 1969/70

-

Demand Oper. budget Demand Oper. budget

. ] Philosophy ~ | -2812 .38, 3 mill .7 3100 41.1 mill
' ) Natural Séience 4544 " 106. 6 mill - 5000 117. 4 mill

) Only the operating budgets are listed in Table v. 7. l3 because the internal
e ] . price (shadow price) in Table Iv, 7, 9. is zero i‘or the tenure positions. The mod-

) . ified value of the plans from the two faculties is now obtained using the infernal
. e price on the operating budget listed inTable IV. 7. 9. S

v Philosophy Rculty mod. value = 3100 - 47, 6 X 41.4

‘ T = 3100 - 1960

T ' ) ' o 1140

‘,‘;,;;’  Natural Science l%cult‘y mod, value = 5000 - 47 6 * 117.4 v \
5000~ 5580 © .

-'s80 1 :

¥
"

* .

- . - “ T e 3 3

i )  Before the Natural Science Faculty submits its budgetary proposal it
ST o now knows that the way it had decided to fill the demands 1s highly uneconomi-

E - 7 : tE .. " cal, The negative value of the modified. objective lunction indicates an excess

N
?
B

use of resources “The ineffxciency is of counse even more pronounced when the

centrally computed demand figures are. substituted into the. equation, -

. N - The modified plan value’ of the Philosophy Faculty does on the other hand
o - still indicate a positive value, This faculty could in i‘act use more resources and
¢ still maintain a positive value, When the centrally computed expected déemands

R ] 3
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‘are substituted into the equation, the modified value is even hxgher Thus the
Phxlosoph y Faculty knows before it submits its budgetary plan that it has
a high value, viewed from the top decisionmaking body of the University.

As a closing remark it should be emphasized that both the initial internal
prxce and the initial allocation of the resource’ ceilings (quotas) are tentative,
that 3 is,they undergo changes durmg the tmtxcal planning phase in accordance

with new plans and fiew demand calq_ul_atxons and possibly even new policies,
. . 3 . . ,
. ~

Summary . , ! e T, .

This planning procedure has been designed as an analytical too! to be used
at the highest decision making level of a university At this decision level,
planning and decision makmg is assumed to operate in a highly decentrahzed

manner, with few and very aggregated decision varxables

The planning problem attacked is the resource "allocation problem which

" originates from an intention to allocate resources in a way yielding an overall *

best match between teaching supplf and demand,

The planning is thus done from a total budgeting., pomt of View rather than

the current margxna] budgeting appr@ch Research 1s handled as incurred activ-

ities and costs, as an attempt on one hand to give the sdientist an ultxmate '“

degree of, research freedom and on the other hand to escape the' research/ teach-

ing evaluation problem : ' . . - -

Most tactical resource allocations problems in a university are in one way
or another dealing with manpower allocations'; it is however much easier to
hire than to dismiss or transfer personnel Thus the easiest way to’ €ontrol the

- system is through a control of the growth Based upon estimates of future teach- —

ing demands and available resources the planning procedure determlnes when,
and in what quantity the resources should be allocated to the divisions of the

~

university in order to obtain the best overall plan,

In order to simplify the initial data collection, the traditional division of-

-

the University ot Copenhagen into five faculties has been used in this model, how-
ever 10 or 15 decentral sectors are more likelyto reflect the de-tacto number

. S -
. of independent main areas of study G U

The planning procedure is designed around a linear programming model,
- coverxng all four years of the budgetary perxod The model has been developed
in a way securing a high degree of compatibxlity with other models developed
under‘this CERI project., *

* e
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An analysis of the initial resource distribution shows that one faculty has

b S erri

ot : ‘a large excess supply, one is balancing and three are hxghly under supphed
- 1 ' " However the total available supply turns out to be only 7% lower than the total

computed demand. ot
- ‘ » » ”J
. o - . Through a proper use of the marginal resources and reallocation of some

- . of the non-tenure teachers it is possible to attain an alm&s} ideal resource dis-

- ’ ) tribution before the end of the four year period,

Bykp.ermit'ti‘ng areallocation of tenure positions becoming vacant during
the planning horizon, the supply and demand matching process can be greatly

improved,

N - -

- It is further shown how the planning procedure can he applied in the eva-

.l . ™ luation of new poli}:ies and as a monitoring device in the negotiation and bar-

gaining phase of the budgetary process, ’ -

It is particularly emphasiscd how the shadow prxces on the scarce common

rescurces can be used as a quantitative indicator of the scarcxty

No planning procedure or ifs solutions are any better than the data applied
thus it is necessary continuously to control that the numbers used are represen-
tative, It is particularly nnportang to ensure that the data is as little biased as
- possible; it will for instance bg necessary to develop a control prbcedgré, wni'ch _
can compare once:forecasted demands with those actudlly measured some time T
. iater, in order to reveal whether or not the differénces are random or system. .
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e . Chapter 8 g g ,
. MOVING DECISIONS BETWEEN MANAGEMENT ST '
* LEVELS WITH CONFLICTING OBJECTIVES
. by ‘
Bo Munch-Andersen‘)

B

ABstract -

« _A model has been developed with the purpose to analyse ‘he effect of mov-

ing decisions from one level of university management to another.

Thé decLsions considered here are the allocations of two types of resour -
ces, manpower and money, to a set of activities. The two levels of management
are assumed to have different preferences as t6’the allocation of resources on
the activities. In the mode),the upper level management first allocates a cer-
tain portion of the available resources, and subsequently the lower level mana™-
gement allocates the remaining portion of resources. Both managements attempt

to minimxze the deviation of the resulting combined allocation from their particu-
lar preferred allccation.

Changing the upper leyel portion-of available resources from none to all

of it, the model calculates the resiiltiné combined allocation and measures for

the deviation from the preferred allocations. ST
Introduction - - Co B . . "

Thé over-all objecttve of a public university is very complex and is com- ~
posed of many single objectwes of which‘several are in conﬂict with each other.”
The conflicting objectives can be associated with each of the many social groups

for whose benefit the public spends resources on research and higher education
A classification into such,_sbcial groups couldbe ¢ . . -

Kl
-

The public as a whole, wanting graduates and research
achievements ir the most.demanded fields, .

Y . —— L
.7 v .

The, nn’iversity' téachérs; ‘each wanting to 7do }Z&éi}?ﬁj o
.-and to'teach in. the fields of their own choice,. s . N
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The students, each wanting education in the fields of

~t -

his own choice,

If the various social groups have different obJectxves, they will also have
different opinions about the resource allocation,since a certain allocation of re-
sources indirectly is an expression of a.certain objective,

*

The influence of the varicus social groups on the resource allocation with-
~in a university depends on how these socxal groups are represented in the
decision making units and which decisions fall under these units.

i

The purpose of the present research work has been to develop a mathe-
matical decision‘ m‘odel to analyse the effect on the resource allocation when de-
cisions are moved from one decision making unit to another. The work has been
inSpired bythe strong interest in this matter repea‘tedly expressed by Professor
Erhng Olsen, Rektor of Roskilde University. Specific attention will be paid to

the case where declsions can be moved from one level of university management

. to another,
o,

The basic method for resource allocation in the higher education system
in Denmark is the "' ceiling system", where a management at a given 1eve1 recei-
ves a ce11ing of resources and divides thxs into smaller ceilings for other mana-
gements at thi next lower level: But besxdes this ceiling system there exists the -
possibility that a management can "earmark" a portion of the available resoun-*
ces for certain activities, If an upper level management has objectives conflict-
ing with those of a lower 1eve1 management, a change in size of the earmarked
~ portion of resources wxll -affect the resource; allocatxon and thus the objectives
‘of both-managements, The developed mathematical model can.be used toevaluate
.quantitative measures for the objectives for varying portions of earmarked

-
resources, T

«

A case of resource allocation with conflictinLobjectxves

L. -4
’I‘o stimulate the readers. interest before we start with-formal mathematical

generalzzations, let wus consxder ’Ihble Iv. 8., 1 presentxng a simplified exam-
( } of a one year-budget at the University “of Copenhagen, where details of
sub-budgets are shown for the Natural Science Faculty.

1

(1)In 'm;, es IV, 8, 1-3 the ceilings and the costs per unit are chosen to be rea-
listic in size- (in 19'71-prices for'the year 1972/73),but all preferred alloca-

tions are imaginary and have not necessarily any relation to.the preferences
in the real decision making units,
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L §= . Table IV. 8.1 - One year budget, University of Copenhagen :
%. . X S— T j‘ -
z Tenure Cost mill, ﬁ
ey ‘ . positions { Danish Kroner :
g‘ University of Copenhagen, total , , ., ... .. 2788 359,0 ¢
. ) - - ;
1. Philosophy Faculty, , . .......... 510 65,9 - i
2. MedicalFaculty. e e e e e e e e, 773 89,9 o e {
-3 3. Soclal Science Faculty . . .. .. ...... 94 16.5 §
3 4. Theology Faculty., . ... . t e e e e 35 4,7
. [ 5. Natural Science Faculty . ..........| 1376 .. 182,0 ;
- i
' 5.1 Full Professors, 90 at d, kr., 138, 000 ., 90 - 12,4 8
; 5.% Associate Professors, 90 d.kr. 105,000 . 90 | .95
i 5.3 Assistént“ Professors, 491 - 85, 00C. o 491 4117 ] H
5.4 Part-time Lecturers, 238 - 26,000 , 0 31:0° tol ’
- 5.5 Teaching Assistants, 520 - 19,000 . 0 6.2 s
" 5.6 Non-academics, 705 - 44,000 . 705 X
. 5.7 Large Apparatus , _ ., .., , ., ... 0 51.3
P .@_;. L T 0 20.0
Many social giroups are atfected by the compositiun of the above budget, e
but only a few can influence-it, Let us consider the_following three decxsion- e
N . makers : .
. o s The Ministry of Education,
- , The Konsxstorium at the University of Copenhagen N a TR
3 \ N
< ’ z§ - . The Natural Science Faculty Board.
- . - Suppose now that the allocation of resource ceihngs during the budget pro-
. ’ o cess takes place in the following order : — .
- s o 1. The Ministry of Education has fixed a manpower and a budget ccnlmg for thz
University of Copenhagen, : .
L :‘ - s ; o 2. The Ministry of Education earmarks a portion of the resource ceilmgs for~
o ‘ L the varxous faculties, - N e -t
. - T
- Y 3. The Konsistorium allocates the not earmarked resources among the faculties, B
) w7 S .
X £ 4, The result of step 2 and 3 is a set of resou;;;:e ceilings for ezch faculty, a ) 3
AN : - 145 . .
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5. The Konsistorium earmarks a portion of the‘fa,cultyﬁ_resource ceilings to

.certain budget categories,

6. The faculty boards allocate the not carmarked resources to the budget

categories,
7. The result of step 5 and 6 is the final budget for the faculjies,
Case 1. (Step 1:4): P

-

The manpower and budget ceilmgs for Unlversxty of Copenhagen have been

-

fixed to 2788 tenure positions and 359 million danish kroner, Assume now_that
the Mxmstry of Education and Konsxstorxum havedifferent opinions about the
distribution of resources between the faculties, but that the Ministry of Education
is indifferent as to the @ distribution between the various budget categories within
the faculties, Let the different 0p1mons be quantifxed as the preferred alloca-
tions shown in Table IV, \2 Both of these a.‘llocatlons keep within the resource
ceilings andhave for any given faculty the same average cost per tenure position,
Ai the first case we will analyse the effect-oil the budget “of letting the Mlnlstry

cﬂ
e

)

\

¥

of Education earmark more or less of the resources to the faculties.
4

f‘\ﬂ

Case 2 (Step4 -'7) : ; o

»

Consider new the sub-budget for the Natural Science Faculty for given man-

_power. andbudge. exhngs of 1376 tenure positions and 182 million danish kroner,

This correspOnds to the preferred allocation of Konsistorium in Table IV, 8, 2,
Assume that Konslst%ium and the Natural Science Faculty Board have different
opinions about the distribution of resources between the budget cafegori les and

let these opinions.be quantified as the preferred a.‘llocatxons shownin ']hble Iv.8,3
Again the preferred allocatlons keep within the ceuings and are based on same

cost per-unit for any given budget category, We shall as our secOnd case .analyse
the effect on the sub -budget of the Natural Science Faculty of1e‘tmg the Konsistorium

earmar.c more or less of resources to the budget categories, -

¥

o

-
~
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Mathematical model of tio-l&vf’él-’i‘e'smrce allocation with conflicting ¢bjectives
- Let us introduce some mathematical notation :
n Number of activities (entries in the budget)
N z; oz Cexhng for resource type i(1 for manpower. 2 for budget) -
- aij Amount of resource type i required per unit of activity j . =
s ’ c;j : Number o!' umts of activity j pre!'erred by first decxsxou maker
— ¥ < c2j : Number ot units of activity j pre!'erred by second decxslon maker
. xj K Number of umts of activity j allocated by ﬁrst decnsxon maker
4 yj H Number o!' units of actxvxty b allocated by second decxsxon maker
SR - P Relatxve portxon of resources allocated by first decxswn maker (earmark-
F ed’ poruon) 0€pLl : -
B {11"°12’ '"'fcln}' - { r %2 e x }
2, =fe e e
< C2 {zr‘ 22" o 2n} oy {yl Yy oeery }
3 ) A -
2 The first decxsxou maker's allocauon x, must satxsfy tbe constraiﬁts
LR b . . L 3
» ) . n S o
. 2 xa_<Lpz. . -d=12- - .
J=l 3 IJ - !‘ - N - - %
R : - - . (1)
- N I.?o j=lzn---nn ) -
o 3 . N 3 . E
- The second decxsxon maker!s allocation, y, must satzs!'y‘%he constraints
v = y . (l-p)z is 1, 2 - .
:- R j=1 lJ = _ -
Sz N A i . e 2) -
S, Y ,}o . i=L2, L.um .
S 1 Let T =X+ be the final combined allocation . -
; T We will measure thedevnuon of an actual allocatxon r !'rom a pre!'erred
’ - allocation ¢ by a-deviation measure K(r c) : wh;ch for the present application _ -
N hasbeenchosentobe: ’ - - - T .
‘ ’ - o - - < - 42
e . X(F,¢) =3 w, 'D(mEj _RESI.)I (3)
et - ) PRE .
B - . 149 .
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where ) ¢
: jPrRE ]
' = -
j: n | PRE. h
3 Zl | I
o =
B T S )
PREj = i—i——l . —"z—l} (a two-dimensional resource vector)
. ra,. - ra,. - ) LI B T
RESj =" —i—-l, -Jz—'l- {a two-dimersional resdurce vector) -
L e | L2 - - : .
) D(v) and' v' are defmed"for a vector v {vl, vz, . v"i as
. 2 .
. ~ 2 .
‘v l \ri (the iength of tke vector), and
D) | id(v R R - dy )} where
. ‘i‘{'i,>° . -
~ . - d(a‘i) ] = ] »
: - -{oifv.£0 - -
The expression (3) can be ;éduceu to v R -
- o n dlc. -r) S
= 7 EKir,c) =z w —J—J— = .
- - - - ) J-l = o J N _ - . .
This devnnon measure can bz .expressed verbally as bemg the weighted
sum of the squares of the negahve devuuons, where the.wexght !actors are
equal 10 the normalized lengths of the p;cq.erred resource vectors,
. Each of the two decisxou mkers-attempts to mmunize the deviation meas-
_ure !or thenr.preferred anocation. R .
. In this model we assume that the !irst decision maker does not ntxlize any
knowledge about the pteferences of the second decision maker ...d uses a mfni
max" afrategy. thns choosing the allocatiotrmintmizing the maximum possi-
ble deviahon meuure, i.e T o .
‘, - - m_inmnx K(x+y, El) g - e .
- B . x Y S h
‘“ ) - ’ J
- X - .
N 150 . -
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’ Using the deviation measure expressxon (3), K(x +y, e ) is maximized
for ¥ =0. Thus the Optlmal allocation, x can be found sxmply from

» -

m_1n K(x, ¢ l) i
X .
7subject-to‘the conditions (1). SR _
- On the other hand we assume that the second decxsxon maker fully uses
“the knowledge about’ the first decxsxon makers allocation and thus for a ngen x
chooses; the alldcation y from : . ST .
; ,‘J— n)_mK(x+y.c2) T A - -

— N - - N

-5 -= - Y- - - . ': oz . ) -

- subject to the condmons (2).

R .- T . . . s

For given values of P, 2 v Zy, ; c 1 and Ez a computer progr'am has l)een
developed to evaluate the fm.al combmed al.locatxon r= x +Y¥ and deviation mea-

&

suresandK(r c) - 3 B - -

The mxmmzatxons m the model are performed by a dynamxc programmmg
algorxthm ¢ o ) o o -

- . - -oT.

To provide. for a gross measure of devxanon for the fxrst decision maker
in the case when the -activities can be’ aggregated mto main groups of actxvmes
the follomng expressxon has been developed A. slxghtly changed notatxon 1s used

- e -

n ST Nugnberroi main groups of_ activities.
: Number of a"ctivities in main group j,f-‘ o
- . m {ml, mz. cees. m} o ~ < -
rjk"' " ¢ Same meaning as the prevxous g c:J and Ty but where B
- the. combxnatxon jk now means activity k within main

Lot S ¥

ces T - T I T Cogrewpd. 0 . «

- - - 2 .

B a4 4 4y i

O o S o e Ao ke kK

. Gross deviation measure 3

kG

-

(%, &, m) '=,:A W,

-y

{D(PRE,

“res)j |2

- (4)
A~> . G 'A'(Ail J .

- = -
7

:ivhere -w': D and ‘

- lmgjl
l and are‘defined as.in (3) ]
_but the defmitxon of PREJ and RESj is changed to: 7 : V . : -
{ jlral

-Zmn. .PRl’:.
,jkl 3
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The computer program can evaluate thxs gross dev1at1on measure for a

glven grouping' m,"

Results -

. Case I':

B

;-

" The computer pro_gram .was run with

>

= 2788
z, = 359,4000

- <.
. 1
s

o
n

o."'

e

{510

é 2’

,..(posmons) *

+ (1000 danish kroner)
R B

1
116

- :\1
- 175

K

R
134 132 . -

, {1230 570 420 45 414}

_ 35 1376}

The results are shown in 'Ihble IV 8 4 and l-'igure v, 8 8.

Case- 2 s

.. 7,,.
— -

-

B -

»

The computer program.was run with .

2, = 1376
% 182, doo o

.':f { ) 1:
S 138

o) o

[z2]

{110

{3

- =
.
. =
~
-
3
=

¥

»

L

(posnions\ T
( 1000 damsh kroner)

- -1'
105

. 2ob

; 2

-
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e
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-85

{ 9o' 90 491

-300

1.

0 01
26 19
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the g'ross “deyiation measure must be- quite small, ’

" be investigated in future research.work ; e h B

- -

-

We observe from Figures IV, 8. 6 and IV. 8, 7. that the earmarkmg of re-

sources makes practically no ‘difference as long as the earmarked portion is

L 'L,;f“—'iﬂ 2. \,_)‘, 4

less than 40 % for case 1 and 65 % for case 2, pqual values of the .deviatmn -

measures are assumed for an earmarked portion of 70 % for case 1 and 84 %

- - - B

. <
for case 2. . o B Lo

N - N

These observations are consistent with the fact‘that the decisions makers
agree upon the allocation of a certain portion of the resources, namely 40 % in
case 1 and 65 % in case 2, and thus will be equally (dis )satisfied if the remain-

ing - portion of resources is divided equally between th=m

> 3

The dev1ation measures for case 1 are much larger than for case 2, due

to the larger amount of conflict in case 1.

- ~

- For case 2 the gross deviation measure- for Konsistorium is shown for a

grouping of the budget“t:ategomes as shown in Figure IV. 8. 7. Since the-major

~d1fferences in preferences appear Jwithin the groups, and not between the groups,

I —

b rvsin

““For both cases the approximation,

-

.

holds very closely over. the whole range of p-values, -which might be expected

since the applied deviation measures K(r, ¢) are quadratic,

3

Conclu 1ng remarks and suggesfions for future research

A

- 2.

* THe developed decision model is very primitwe and should be used with

great care as a decision basis if One wants to move dec1s1ons between manage-

..

ments w1th difi’erent obJectives L “‘1 - .

To make the model more realistic some of the following*suggestions could

N o RN .

X

- The model could be extended to 1nclude a possi.bility for the first decision
maker to utilize his knowledge about the second decision maker's preferences.,) .
This can be studied with the afd of game theory "

‘x - - . U

Other dev1ation méasures may be used e g. the one used as obJecfave

H.J. Rasmusen, Chapter 7. In the notation for the

VK(r, c )+ (rs c )- constant ,' 7 - . -
r"

&
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) ) ;’ THE DEVELOPMENT OF A- DECISION MAKING PROCESS % ’
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3 Hans Jgrgen Rasmusen . ) . "3 .
N A ) : I
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- % Introduction T o o i ~ @2 .
i ) f‘i“ - 0 The purpose of this paper is to elaborate some of the maj%r issues that 1 -
. ‘ must be considered: when orgamzational 1nnovations and new de Ms;on-makmg 3. »
i ;‘ procndures are proposed L ) - L . - i . -
3 The paper is initiated by a discussion of the dn’terences between strategic . ’ ‘u <
. and tactical planmng; It contlnues with a discussion oi resource tiexxbilxty and X
' 7uncerta1nty and the 1mphcation of these’ factors on the planningr The issues ot‘ ) B

marginal versus total budgeting are brietly touched - - B X S

¥ . -

‘ ) The paper continues with a discussion of peri‘ormance criteria and the . e

development of decision-making procedures based" upon e1therrthe -satisfaction

Bt i‘uture expectations or. on an evaluation oi past achievements. .

-~ ~ K ~ -

* The results ot these analyses are then synthesized into'a proposal for a ’ - -
new and improved uecision-making procedure, where the strategic and tactical 7
planning is pert‘ormed m two indepepdent processes, only connected by the for- .t @ - ’ -

mulation of guidelines and the evaluation of consequeuces. ) oL a - . -

N ) Neither the analyses nor the proposed budgeting procedures have been aim- .~
) ed towards the’ development of the ultimate happy‘decision-xnsking structure * LI -

Sy

Indeed we have a strengtheued feeling that no, such structure does. exist, .- “ef o

. Faculty members-and students are however continuously occupying two - .-
very different positions in the university. Sometimes they appear as innocent * e
and helpless academicians, to whom the problems of the real world seem ‘so ST . P

complicated and dit‘ticult that they plead w1th t.he admmistrators to '1elp solve the

*»..,.i. B ¢
" -

" problems, - * -, . . S \ P : .
_At other times they appear as determined.hard ﬁghting politicians and ma- A ;/'-‘ e "‘;: g .
nagers using all the small dirty tricks oi real life in the ffght t‘or societyis _— ;, “. S B
B = R

T ) * v‘ 4
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resources and public prestige. Unfortunately'it takes both skill and knowledge
to ride two horses at the same time Thus some definite improvements would be

attained if everybody involved consxdered more carefully which horse they were

going to ride.

4 ~ -

Strategic versus tactic al planning_ . L

Most dontemporary lxterature on planning distmguxshes between two maj-
or, kinds of planning, One is the strategxc planmng and the other is the tactical

. planning(l' 2) ’ . . o

-, Strategical planmng deals w1th goal formulatxon, pohcy makmg and m gen-

eral any issue affecting what an orgamzation is doing, and the way in whxch it

-

s doing " # o . N

- -
- . ¥

~ -

Tactical planning, on the other hand, is dealing-with‘the current operation‘
of the system or organization, The main purpose is to select the best posszble

set of current- actions in order to reach thie strategic goals sooner or later.

‘.

Although the two kmds of planning are complementary and mteractmg. one
must know whether one is dealing with strategic or tactical planmng, because
tactical planning becomes erratic when no goals ar e formulated and —
strategic planning tends to become frustratmg if it is Undertaken when tactical
planning is demanded, During the course of our research proJect ‘we learned

that nobody in the university system has ever attempted to separate ‘the t’wo s

-kinds ofplanning(3 4 o LT . - -

s pirg? = v

4«' i Faculty members and students mamly deal with strategxc planning in -
terms of est'tblishing new courses and changing curriculae.\ These plans usually

end up with a Jlong list ot requxred resources NSRRI T

- The administration on the othét hand is almost always left’ alone when it
allocates the operating budgets approved by the Mmlstry of Education, This di-

visxon of work has over time led to quxte a lot of- dissatxsfactxon and frus-

tration - D e L p,[a - NP T
--— Much time has been spent by faculty members and students preparing and

AR PR AL . -~ o
- - «

- * * Ed

( I) Ackoff Russel L. ; A Concept of Corporate Planning.Wiley-Interscxence,
1970 © e

(2) Ansoff H, Imm&mw 1970,

(3)Jurk0v1ch Raymond, CERI ReportVIl, IMSOR 1970, - .
- (4) Rasmusen, 'H, T, CERlReport"XIV IMSOR 19710 ™
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. ycar period [Hammer~Jesper§en’and Halpern (1, 2)] -

- and objectives, which the administration and top decision-making body could use -

. ever soon adopt a somewhat different poxnt of view, To them the Proposals be-

, difficult job is left to the admimstration of the university, Few faculty membérs

- (1) Hammer-Jespersen, Chapter 3

Y - . * '
L] i . - -1
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working on ideas towards better teaching procedures and research work How-
ever these plansare almost always developed thhout any consideration for \

either the likely availabihty of additional resources or the current supply of

resources, . - Y

*
I Panana e T T NP

"Financial and budgetary trained personnel mever participate in the strate-
gic planning, although they easily could supply much relevant information ata

»

time when proposals could yet be modified,

When proposals are made m this way they fend to become very ihflexible

v

in terms of goals and resource requirements, This situation has specific rele-

vance inone phase of the budgetary process, where Bach institute and depart-

. - ke

ment of the university is. asked to make a budget proposal for the !'ollowxng four

1]

These proposals were- initu\lly thought ofas a general statement of goals

when they made the resource allocation. The institutes and departments did how-

“

came ‘a statement of resource-demands necessary to survive,

“The strategic planning, resource wise and otherwise,” in a universify can
obviously be greatly 1mpl vved if the planning i isperformed with reasonable consi-
deration for the lxkely demand for service (teaching) and the likely supply

of resources T

s

Turning !'rom the strategic planning, the tactical planmng is the process by
which the strategic goals are approached in the daily operation Itis necessary
to know and understand the strategic goals in ordt!i'?to select a proper course of
action Those ‘who do the tactical planning can do ver Mﬁ,—’in terms of satisfy-
ing the strategic goals if they do not under stand these goal‘sf

It- is generally not possible to satisfy all goals immediately, thus»the satis- - t

L4

faction of some demands must be postponed to some future time periods’ This

. and students have been particularly eager to participate in this job, because it * 8

necessarily must’ involve® some priorities, which thée faculty members and stud-

ents have tried to escape in the strategic planning,

~ L

r

(2) l’alpern, Jonathan, CERI Repont XI1, lMSOR 1970,

e e
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One thing which troubles the tactical planning is the fact that it generally

.

“only deals with marginal resource allocations, A marginal resource.allocation
procedure is only permissible if one can assume that the system initially is in

a

[T

an optimal state, and that this state can be sustained by future marginal alloca-

tions N

 —

Another main trouble in the tactical planning is the lack of relevant infor-

J—

mation, "Planning always has to be done under states 6f more or less uncertainty
as to the future and on incomplete data. Asa consequence the planning techniques
applied must be designed to overcome these deficiencies of the real world,

“The tactical planning in'a university can in general be improved if faculty
memments,rather t{han complaining over a general lack of resources,
would participate more directly in the distribution of those resources actually
available, Participation however does not in itself solve all problems, It 18 just
as necessary to ensurethat all parties involved are, informed and hopefully also
understand howthe resources have been. divided and which criteria have been

applied

The main purpose of this paper is to analyse and suggest how the strategic
plannxng and particularly the tactical planning can be organized,

B}

~The educational system is dealing with three major types of resources,

e e——

1) Operating money ] B .
2) Tenure manpower positions o ’ 7 )
3) Physical facilities, ) L ) -

These major types of resources exhibit very ditferent properties in terms .

of flexibilitg in use and substitution, . - . . . .

o

Low flexibility of resources means that once a particular resource is allo- .
cated to a specific task it is impossible, or at least dii‘ficult,to transfer it to
another task, Low resource flexibility becomes important when fesources are . . .
fobe allocated to activities which only have a finite expected lifetlme, because .

L
“ the activity might become obsolete earlier than.the time at which the particular . ; -

type of resource can be released‘and reassigned to a new job -

When such situations ocmuwresources are trapped in the organization. That
ig the organization could either supply the same amount of servxce at a lower total
- cost or it could provide more’ service at the present level of costs oruse otresoumes

~
< - ~5
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All activities become obsolete sooner or later, but the uncertalnty of the
fiture demand is higher for some activities than for others. Declslonsmakers
“have always recognized this fact and designed’ their organizations in ways

-which expected the waste of resources to be as little as possible,

The risk a decision-maker is facing is a combination o!' the future uncer-
talnty of the demands and the flexibility of the resources required to satisfy the
demands, The higher the uncertainty of the future becomes and the lower the

Aﬂe’xibillty of the resources becomes, the higher is the risk that the decision-
maker in the future will find that regources are wasted, trapped by actlvltles no
longer of much relevance, if he embarks on the project

Public systems have only very seldom applled quantitative risk and uncer- _

tainty analysis techniques to resource allocation problems, Instead the risk
evaluation has been performed by a centralized political process.in which the
politicians have decided whether they believed or judged the activity to be worthy

A political decision obv wusly.does not change the uncertalnty, but. changes
the attitude towards the actlvlty. The activity is no longer a consequence of a

e
demand for some kind of service, but a_ mere result of a polltlcal declslon

-

Centrallzlng decision-making thus has two main lmpllcatlons. In térms of
resource allocations the central declslon-maker ‘assumes’ that he; because he
knows the goals better and in general possesses more relevant lnrérmatlon, is
able to allocate resources in ways best satisfying future demand with due consi-
deratlon to uncertalnty and inflexibility of resources

-

*

An organlzatlonal aspect of centrsllzatlon ls that the responsibility ls ta-
ken away from the people who work on the project, If the project fails or if thr,
project ls seriously crltlclzed by others, the employees never have to validate
the actlvltles themselves They can always excuse -the project by saylng that
sornebody ofmore influence has !ound it worthwhile io undertake & sltuatlon in
which’ the employee earns a conslderable smount of protection

Although thls explanatlon is highly 1deallzed it serve 3the purpose to show
that centrallzstlon may be an annoyance to the strong and actlve members of an -

organlzatlon. Fowever centrallzatlon often turns out to be-a good protection of
the weak mambers,

B ks I
-

A'key.issue in the discussions on orgenlzationgl_developments and intpo-
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_the ultxmate requn-ement that the academxc freedom must be preserved or. even

neral lack of sufficient resou.-ces and the continuous possibilities that the future

_ might turn out differently from what currently is expected,

. much more rxsk than its members are able.to do as-mdxvxduals This ability is

" allocated where most approprxate T T )

duction of modern pla'nn‘fn’g techniques in a university system is dealing with

expanded. These requirements must necessurily be seen in the light of the ge-

One of.the most pronounced benefxts earned by belonging to an orgamzatxon I

rather than actxng as ar mdependen. xs-the ability of the orgamzatxon to absorb .

partly due to the exlstence of organizational slack(l) and partly to the fact that -
it is highly unlxkely that all activities fail at the same time;

. >

Once individuals have joined together and formed an organizatlon, the cr-
gamzatxon establxshes a-set of Fules m order to minimize the risk exposure
The prime purpose of these rules xs to secure that no single member can ruin
the future exxstence of the orgamzatxon, deli.berately or by accxdent

The larger an organxzatxon the more complxcated are the rules However
the purpose continues to be an attempt to minimize the ect..)omxc and possible -
moral habx.lxty of the mdwxduals, as well as an attempt to insure the future ex— -~

istence of theorgamzatxonasa umty. ) . .- S -

An orgamzatxon doés not _only protect xtselfby xssuxng a set of rules and
procedures, it also attempts o coordinate the actxvxtxes of its members as much

“as possible thereby trymg to economxze the use of resources.

x When the central ‘coordination has to be avoxded because it is vxolatmg the
autonomy polxcy, it obviously ‘becomes very expensxve to. maxntaxn the risk
absorptxon at the central level ie tae requn-ement that the central level
miust cover the cost of whatever- actxvxty il suits the members to engage in.
Thxs would not lead- to too much of a problem if the resources employed in the i
umversxty system were lnghly flexible and elastic._ Un!ortunately this is not’ ) ) i
quxtethecase " Lo I S

- [ar2
iy

Rather than reducmg the autonomy of the institites of a unxversxty we will
propose that the risk should be absorbed by the autonomous units themselves. -
In short xt means that an institute must live with the decisions it has made,
and- that xt is. up;to the mstxtute itself to ensure that the available resources are

- N - -

(l) Cyert and March, A‘Behavmral 'meorx of the Firm, Prentxce-Hall 1963.
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. roll along._ It is very seldom that negauve margmals bave appeared in budgetary

b e

- T, - -

A central decxsxon-maker, whether-an xnduldual or a soclety, is seldom in-
terosted in engagmg ina decentrahzatxon process, if he believes this will lc ad
to serious vxolauons of the merall obje\.txves of the part of the sy siem tor uhxch

he 1srespons1ble S

L It decenu:alxzauon has tobe untroduced it is necessary to design the deci-
sion-making process and the constraints that must be satisfied xn such a way
= that the organization is still able to carry out its objecnves

The inflexibilities of the resources used in u-e educanonal s_{stem are
partly caused by technicéal reasons and partly by orgamzauonal reasons. This ~
separation unphes that some resources or assets only can be used tor one or a
few different Jobs, and that it is beyond the control of any human bemg to change
tlus Pnysxcal facxhues have tobe used where they bappen to be -locatéd. The ‘
current state of the construcuon art does not permxtus to move buildings around.
Other resources showa limiteduse asa result of orgamzatxonal tradition and work

- agreements- 'l'hxs is particularly pronounced with the human resources.
: ~ -

- The budgetxng system itself mtroduces a good deal of mﬂexnbxhty. ‘Bemg

- a margmal system "all current actxvu'ies, also those obsolete, are permitted to

- prcoosals B) and large all major xmptovements ux resource nexnbxhty must be

attamed through lmproved personnel pohcxes o DN

"‘l‘he .tcnure ma.npo':er posxnous are mnexible in use mamly because of
work tradxuons 'l'!us is parncularly true with the tenure academlc positions..

= . Theacadeuuc freedom, job secunty ‘etc. make it more or.less impossible to

move people around, if changing demands should sug‘gest that this woild

be a desirable actxou. It is beyond the scope < ﬁus paper | to dxscuss wﬁe&er

this pohcy is reasooable or not_ i We- would o‘xly emphasue that xn txuies vutb

. rapxdly cbangmg demand:(as wxll Ee the case ina umversxty lrsed upon elecuve
subjects only),a large amount of the total manpower resources must,be expecl-
ed to be allocated to su!i;ects havmg htt.le or no teaching demand

The average hfetune ot' academlcs in tenure posmons \aries Irom one part
of tbe umvcrsxty to another “Those - area.s ‘which bave an eﬂ’ecuve labor market
outsndc !be universuy show average lifetime around S years, versus areas

hketbe Phxlosophy Pacults;wluch shows liteumes averagmg 20 25 Jears. - -
Total versustmalth ’ T -
We have several tunes in the past two sections criticized the current -
- o . R

)
!,

e o n g e s

W et vty o A W

(5]




R

JAruitoxt provided by ERic

)
4 %

_,..

N

Sy W"%wwk”f"f

e e U U

LS

[

-~

[ 5

* I

marginal budgeting procedures. It may ‘however be profitable to elaborate a

little n;ore on the total-marginal budgeting problem. »

Itis generally claimed that an applxcatxon of a total budgetmg system (some-
times called
and hence to a better wera]l composition-of activities'; beciduse - not only all’
planned bu‘ also all curx-ent (status quo) ac ether thh all avaxlable-re--

zero-budgeting) leads to a: better overall resource allocatxon -

1t1e

sources are consxdered sunultaneously. - . .

A consequence of a total budgetmg system is that all obsolete activities
An mtentxon to end all out-of-date activities
hich in turn means that the risk for a long-

Jare teruunated as soon as possible.
improves the resource nexibxlxty,
term nusplaeement of reso&ces is reduced A total budgeting: system operates
equally well when the organxzatxon using the procedure is groving oris in a

-

stable sxtuatxon. N i . e B -

The negatxve sxdes of a total budgetmg system are prunarxly that a very -
lar;e and complex data gathermg and data .processing system is requu-ed if all

535» plans, currem: and proposed have to be documented to the same degree asin.
~ the present- margma:lbudgetmg'system. This alamxty can be overcome by the

-

introduction of a decentralized plannmg system(l) T R

Another, maybe less pronounced feature of a total budgetmg system is
that it becomes more difficult to maintain activities whxch are-incongruent vuth
tl\e overall obJectxves-ot‘ the orgamzatxon. Tlns of course-does not mean that
+ Gonflicts do not exist ina total budgetmg system; quite the contrary “These ~ -
confhets however must be recogmaed nnd included in che prannmg

 The main feature of a margmal (partxal) budgetmg system is that o oﬁ‘ry'tke
—newa proposeo actlvxtxes are consxdered in the planning process A declsxon-ma-
ker who only deals with marglnal allocatxons is, however 1mp11c1ty, assulmng
that all decxsxons and resnltmg resource alloeetxons made in the past are sull
relevait and optimal. -~ e S V

.. 1his may be true ina stable or slov growmg society. It is however’ not -
- hkely to be the use :n a'very dynamxc system hke tbat ofa modern umversxty.

-

Tbe fact thatl a decision-maker approves a fe! well documented plans ob-
viously does not gearantee that the vast amount of resources already granted
in previous yearsarebeingusedeffeitively. Itis much more likely thatthe p;opoeals

- —

(1) Rasmusen, H.J, Chapter 7. -
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only covér safe and hxgh prxority 1ssues, with Ssome of the more dubious pro-
jects well hidden i n} the basic budgets It may lool:, asifa margmal budgetmg
system nges more latitude to those who-spend the resources than a total budget-
.-ing- system.does. This 1ssue 1s however entirely a matter of how a decentra-

‘hzed procedure is desxgned o “1‘:‘- ‘ ' T T

'>Performancecr1terxa R ) - -

7.~' - Whenever total budgetmg procedures are proposed there is always some-
one who clauns that it is imposgsible to apply such a procedure because the
activities of a umversxty are. multx-dunensonal ‘not measurable on one common

. - -
scale.", cE : L.

- 'I'lns point obvxously nolds equally wel, in the case ofa margmal budgeting
system Both budgeting procednres reqmre a set of performance criteria in

. theevaluat:on process .ose - T - T w

A performance crxterxon isa managerxal tool evaluatmg and asslgmng a
value to- one or 2 set of activities as_an output Typxcal performance criteria
in a umversxty are student[ teacher ratxos » space per_studeut or per teacher,

ratios Jof teachers'time spent on teachmg and research, tenure to non-tenure
teacher ratms etc.. o s - - -

Performance crxterla -are used n place- of a more genera.l valué function
a4d their main features are.that they usually are defined.-or constructed in order
to sunphfy the measurement and applxcatxon.

T~

Each performance crxterxon usuallyhasa crmal value assocxated thh it. -
The critical values maybe mterpreted ‘as goal values, whiclt one-tries to reach )

through the allouuon of resources X T

In cases where more tban one performance crxterxouxs used these crxte-

-ria are ranked accordmg to thexr prxomty 80 that hxgh prxorxty cntena are °
,satxsﬁedﬁrst. s

= - .

If the system canbe modelled as ‘a linear system then the goal-program-
mxng approach devised by Charnes and Cooper(l) can be used as a model.

- =

Although perlormance crnerxa are developed m order to escape the deve-
1lopmént of a complicated common objective function, one must be partxcuhrly_
careful when the crmcal values | are deterrmned or agreed upon B'ecauee these-

" (l) Charnes, A. and Cooper, w. Ww., ;Ma_uaement Models and Industrnl ém
___f.&_ozm.

tions of ar Pr Wiley, N w-York 1961.
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L . b numbers may easily be so fixed that no planning solution can be found at all, ) ) . <
77' i i B ) i?. that is, that the ob]ectxves lead to an unfeasible system. - - -
N B Performance criteria are by nature an average measure of o;;e actxvxty '
- - , 1 one administrative unit. Hence if one unit is subdivided into subumts One '
cannot expect that the values-of the performance criteria calculated for each
subumt equal the value calcuIated for the main unit; r‘ather one must expect to - T

< 1 . find some subumts thh values larger than the average and some thh valies

- - - a

smallerthanthe average L - S E Lo "

. A 'Dec1smnrules ) RO - ‘7 .7 :_* LI Lo

- - Once the general objectives ahd the performance criteria for-an orgam- : R
zation have beqx agreed upon oné can start to consxder the issue of determxn - -

S ) ) mg approprxate decxsxonrules ST s ) Jse

R - The purpose of a decision rule 1s to. defme a.set of” actxvmes or courses of

7 action which the adrmmstrators and planners can apply in the tactxcal ‘planning.

o - - . - Two key xssues .must be consxdered when a tact1ca1 decrsxon rule is developed

’ B A S in order to Secure operatxonabxhty. It mu’st first of all be congruent with the " .

i

. ) S ks . strategxc planmng and it must account forathéresource flexibility. From the pomt

of vxew of unplementanon a decxsxon rule must further be of a sxmple structurein

s . 7order to permxt a smple evalua‘txon - - . .

R o o= . A decxsxon rule can.broadly speakmg be based upon either the .future ex- . e

_ ) - - ' pected performance or upon the recorded _past performance _Asthird but far L -
V ) more comphcated group of decxsxon rules can be developed by combmmg both ; ) / -

: L _ the future expectatxons and the’ past performances Such rules are saxd to- have - e

) learning abxhtxes or to be adaptxve rules, However because of the- “high degree of i

complexxty they are beyond the scope of thxs paper : - - . -

- N R N - -

) [ =T Decxsxon making based upon future expected demands aud actxvmes

~ - = . - - bt

- . 2T ~ - - The general xdea belund all plannmg is that among-a vast mfmber of possi-
A . ble courses of actxon only one or a few vnll satisfythe future exped:fg’.‘oﬁ? Thus

: ' A " in order to en‘zage in planmng one must be able to make a reasonably good es- )

S . tunate of the future demands for an actxvxty, and one must be uble to de- .

vxse the meins by wluch the demands can be satisfied.

lf it is unpossible to make any evaluatxons of the hkely future demands ‘ ] B ) s
] there 1s no point in’ usmg the future as the bas!s for plannmg. In such cases if o T o
e may be considered safer to usethe past achievements as the planmng basxs Tlus ’ »

*
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1ssue brings us back to the issues of resource ﬂexlbxhty and strateglc plannmg" P
5

. Wlth an open-door, pohcy Tor-the- unlwiersltlesq) it is 11ter=111y 1mposs1ble
b

to make a central forecast of the specxﬁc rriculae demands, because one just

~— =

= - - . -

/other pubhc relatlons act1v1t1es in orderto attract students

Expenence does on the otheri hand show that it is possxble, at least in
Denmark, .to estﬁnate the neg ‘enrolments into the faculties very- accuratexy.

-

‘The high degree of accuracy is. partly~due to the fact that the behav1oral patterns

only undergo small changes. from one. year to another and partly because students

must satisfy certain general enro;ment ‘criterias,. whlch usually requu-es several

years of prior educatxon ) e '3 T s ]

;-Thus,because - given some general polties - - from a certain level -

upwards, it is vossible to estimate future demands, xt is a1so possxble to plan

~ the resource allocations . whxch will meet the demands in the best way. lf we -

assume. that the general educatlonal pohcy at some t1me was changedirom an
input orlented pohcy to-an output orlented pohcy, this would resultm a comple-
tely different pianmng sltuatlon. o - T -7 T

7 'I'he most cbvious advantage of applymg a planmng procedure is that jt
will permlt the selectlon of the best current decxsmn, glvmg some Iconslderatlon
to the future demands It 1s further possxble to deslgn mu]tl-year planning pro-
cedures SO thatthey are able to conslder resources -of vanous degrees of flex*-
bxhty. o T SR )

ey , - - .- »
N - - . - 4

General resource lumtatxons can also be mcorporated in the plannmg mo-

dels koth in cases where the lumtatlons cover'a shcrter -and.a longer period of

The mam dlsadvantage of all plannmg' procedures based on future.expecta-
tions are then- high 3ensttw¢y towards bias, Bias isa systematxc over-or
underestimation, of for example.demand or supply, wl.uch has the result that
wrong plan.s are selected as the best T - -

- N T e T ~,_-»,~
- .

Bxas is not necessanlya result of dehberate mism!ormat;on, it may sim-
ply be the result of too much pessnnism or optixmsm. Bxas should naturallgbe
avoided because in the long run it will result ina wrong allocatlon of resources..

(1) This policy does not covcr certam professxooal schools, who have enroXment
ceilings e o - T R

< . -

L= . ~ - T -

e - i . . B 169",, ! .y

-

-

=i sen

1

-



- - -

This is particularly the case with resources like Pphysical facilities, which

must be .ordered and designed one or more years before théy can be activated
bythesystem s ) oL - .
B - - é 8 A' - .\
Detaxled descrlptxons of dpplicable planmng technxques are g1ven by Ham-'

-

mer-J espersen and Rasmusen in this report. . - . . ..
- - F .
_Decxsmn-makmg based on past achxevc-ments e

-When'a system..ls so orgamzed that each member has.a lngh degree of

K

autonomy, it becomes hterally 1mpossxble to perform any éentral coordmauon :
or control functxon Such & s1tuatxon is likely to emerge at the mstxtute and
course’ levels -of a umverslty. At “this level the autonomy means that the institu~
tes have a large amount of latxtude in the selection of research topxcs and the

. -students have a hlgh degree of mﬂuence upon the’ courses offered o

4

n The introduction of a. planmng scheme whxch attempts.to antzcxpate future
demands mll result in a much too restrxcted system The lxmxtatxons on the
avallable amount ot resources stlll however exxst and partxcularly the
resource mﬂexibnxty stlll mtroduces ‘hmxts, which i many cases serxously

may reduce the autonomy of the mvolved partles. Lo IR

,a‘ ~ N

_How can such a- system be desxgned and which are the constramts ?

e 7 N L L - €.

£ .,Jeneen suggested the mtroductxon ofa payment system. THe xntro-
ductxon of a payment' system wxll effectxvely lmk the total amount of re-sources
allocated to an autonomous umt to the acl'nevements of the same umt, measured in
-terms of a performance crxterxa Thus if the aelnevements are larger than those

which corregpond to the critical value of. the performance cr1teria, more re-
sources areallocated to the-unit, and 1! the acl-uevements are too low, resources

. o

are ta.xen away from the unit, as soon as possible A
3 B .
In terms of data collectxon and data processmg this means that the problem

of .orecsstmg future demands is reduced-to" a registratxon of- achievements in
the most recent time perxod _thus Tather- than requiring a forecasting system -

. & ,.-s' T

one requires anaudxtlng-system. Ty _-“-‘“.—:’*; * T L

.- - -

Unfortunately there has not been sufficient data for studyxng the natural

- varistxons‘ in the" system in practice, Epidemic movements of students- desi.res

might severely influence the possibility of carrying through a reasonable staff
polfcy. - T S

* .. P 4 . ) Y

Seen frofr the point of-view of the autonomous institutes any planned activity
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must ‘be evaluated asa rxsky investment decxsxon _The resources necessary to

1n1t1ate an" act1v1ty must-be supplied by,the institute 1tse1f for mstance by tem-

porary reduction of the research actxvxty. If- the new activity turns out to attract

students, credit wxll be ngen ata subsequent evaluation of achxevements If

however the act1v1ty fails to attract any students, the mvestment m terms of

preparatxon and lost research time, “is lost and no cred1t is- granted

- ¥ -

.

A salxedt feature of this decxsxon rule ls that resources are allocated 1 to

‘those wh) try to ‘satisfy the market demand However a very_relevant -gquestion

is what happens to the people who are no longer able to supply any teachmg

I it is posslble to hire quahﬁed personnel constantly and thhout d%lg&_,

demand ? An answer to this question depends upon the general personnel peli-
cies of the orgamzatxon T

~and if it is possible to lay- off personnel as,soon as excess capacxty occurs,

then the above mentioned decision rule can be 1mplemented easxly. University

orgamzatxons have however adopted personneI pohcxes that generally guaran-

tee once -hired persons i hxgh ]ob-securxty_. thus creatmg severe lxmxts in flexx-

bl.hty m areas where the. average service time of the employee is larger

- pThe apphcatlon of the. "payment" resource allocatxon is mxtxated by a
computatxon of the proper value ‘of the crxtlcal value of the performance cr1ter1a =

Thxs step xs necessary becduse there mxght‘ be’ a‘general lack of resources "A-

centrally solved model deterrmnes the total amount of 2 resources that can be - +

o

vement of, for example,teaching mthe most- recent time perxod -both in terms of”

¢ expected to be available for each faculty. ‘Each faculty further knows the achxe‘

. a total value and of the dxstnbutxon of achxevements in- each 1nstxtute of whxch the

faculty is composed

the acherements Tlus allocation xs ideal because it ‘assumes full resource’

.

o v

The second step is to make an 1deal resource auocatxon correspondmg to

flexibl.hty. The allocatxons of two consecutxve years can be x.uustrated by a sim-
ple graph (Fxgure .9, l) R R

agove the line is.a candldate for more resources versus any point below the -

- The 'slopmg line divxdes the area into two parts Any pomt (like B) lying

o

_ -~
; . -

-

line (hke A) that must give up resources Points 6n the line {like C) are status

quo, tbeir resource quantas are neither u'un'eased nor reduced

P

The locatxon of each instxtute in the area cannow be determined by plot-
tmg the ‘actual resource allocation for time perxod t-1 along the horxzontal axis

- and the computed (1deal) allocation along the vertical axis (Figure IV.9.2). T

,;1-71' -

-
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, Amount. of resources - N -~
- i - _ ollocoted at time t i B

. . ’ NN o e Amount “of resources T A
: L oo - ‘ E Ll < * "> gllocated at time #-T . - s - - o=
- - B . : ) e N - - » -

- . =

' EPGIRE T ’ . ) Unfortunately not all types of resources can be tranaterred from mstxtutes
. j: " “:—: ‘ = ,A'\ located below the break-even hne to mst;tutes located above the hne, only a
‘Z: s e E certain- amount of ‘the excess capacxty can be expected to be released“durmg the
o e"',,_{":{’ I t1mepemodt - "";' S . ‘
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If it 1s 1mposs1b1e to reallocate resources then any point below the line

ek
.

is unattaxnable Instead of reaching point A, poxnt A'is reached. In general a .

point somewhere between -A and A’ can be reached. o - , ) 5 e

v

Several du‘ferent approaches rxfay be taken m order to reallocate the ava11- ‘

ab1e resources o > . T . .

An mstltutes demandxng resources> can be-ranked accordmg to \theosm'of
their demand and we can-then start to satxsfy the demands from the top- end‘ K ) - *
’Tfus decxsxon rule will nge high prxorlty to large demands and low prxorxt‘y to

small inéremental demands - - _
P - - - - R e L A - 3 &
- Another approach is'that‘all demands for additional resources are reduced . T v/

by a proportlon equal to the ratio between the tortal ava:.lableﬁ amount of resour-

A

ces and ‘the tortal demand for addxtxonal resources -

.- -

L‘xc first approach has the c1ear advantage that it recogmzes the fact_, that
the only way in whxch an mstltute can mcrease 1ts teachxng output,; when the
numbers of employees are constant is by an equal reductlon of the research ac-
tivity, Thus, the larger the increase m teachmg output, the lower is the research

) output, and the longer such a sxtuatxon prevaxls the more unsatxsfactory are

f the workmg condxtxons - ‘A o . - S s
i - - - AL - :- o =

The second apprbﬁch looks fa1rer because -all- who need resources
must suffer'by the same proportxon, that- 1s, ev»rybody gets somethxng Howe- »
ver one must~1n | general expect that a good deal of the totaJ avaxlnble resources

e

1s allocated to 1nst1tutes who on]y requu:e smail mcreases in thexr resources;

thus from a tortal pomt of vxev;‘gche«second rule favnrs slow-growmg mstxtu— -

- A~
‘tes. LTt ) . -
et oL, T ,‘ ‘A P ot .. ax e :’—4 ' w

»

- 7 z

- ‘,,.

] .V In order to nnprove the sxtuation for the rapid growmg mstitutes a third e
approach may be designed A popular explanati on of this rule is- that the break-
even line is txlted upwards s0 that. fewer demands-pomts remam above the line

- Te . . - . N
(FlgureIV 9. 3) : - : .
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) A Mathematical Treatment of a Péyment System ‘, 9; - 1 ’
) - " ‘ The proper inﬂexibihty correction factor can be determined by solving a
e 5 -get of mathematical equations . > - t . SR .
- R ] Assume that p: 1 designates the, pertormance of the i-te institute, in the
. most recent time period {t-1), and that CF is a number that transforms the
performance unit to a. portion of resources, that is CF{ ={_—1—~ R V r
S S e 'ipt-l L
The total resource a.uocation to the i-te institute then becomes,
» s ’ T
- - CF . p where B - -~ .
—y t ] t “t-1 t . ’ .
is the total available amount of resonrces ’ Co L
B -2 = 4
BeT yhy L A g S
,-The margina resourc& allocation ‘now becomes ) '
, " T . .
. bt““ b: 1 " of which some are positive, ‘some ne'gasive or zero
3 ' ’ ‘ ! “
. ) - N -
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Assummg full resource flexibility we obtain -
) B! = A! . - ) ) ‘
t Tt ) .
. )

B', ='£i(b: - b:-‘l) for all positive differences,
. ) - _

Can s Zpiop

£ = "1, t 1) for all negatxve dxfferences

If full resource ﬂexibxlity does not exist and o( designates the proportion

that may be released in one time period, one obtains AN

<B'

S

'“Bt',' =°(. A' , ‘,B!tl

.

Since B" is less than B! v not all institutes having positive marginal can have

EES

their demands filled, S

The first proposed decision rule in which the largest marginal demand is
fllled fi.rst is thus equal to a. ranking of all positive values of b - b accordx

Zto size and a subsequent allocatxon of resources. until
~f . -

'Z(b -b;\ becomes equal to B" =%, Al

LN

The remaining institutes.for whichthe m'zrginal is positive ¢o not obtain

"any marginal allocation, Y -".~; .
The second decision rule in which everybody gets a propogtionate share is
. '

equ al to a marginal allocatxon of .

. S S .
o(.(bA‘b~), )g%#‘

. The 'third decision rule in' which the break-evye.: Jine is tilted upwards is
that is a

b
“x

vlg,‘

) for (bi - bi

equal to an artificial’ increase of last yea.rsiresource allocatlons(

L] -,

factor 3 is introduced so that S A
- % S E  S .
B, Az;(bt,-Bbt_l)‘ioraubf B, >0

1c:(b,m(bl>b <b forall

‘ i
uo(b b<Jai . ﬁbn‘(o

EENTY .
Since B*must equal Ax‘ one value ot‘ ﬂ} 1 can be determined for which this is

true. Coae - .
PR

. [y -
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o b, = b,

B B is equal to.l when O( s 1 and it reaches a value equal to max b:
when a = 0, l*e when no resources can be released, = bl "
- - - - i - - - t 1 Y

, The third declslon rule will lead to a modified total resource allocation,
which is equal to o

- i - . o
[ K N N SR
'bt‘ -b -b (5~1) for all

institutes for‘whlch b{ ;B b:'_l 2 0; for the remaining

nstitutes for which b: -B 1!

»t-l is less than 0

the new total resource allocation bevames
< .,( b .

PO T4
: it v 7B 4y
- i v ) g

IO | .
v t t i”('vph-1<'?t.~‘<bt-ﬂ1‘ oot

. o IR SR I
bt;l ifﬁ by > by 2 b, ,

. . -

N ~

" The computatlon of ihe modified total resource a11ocatlon can in all cases
be accompnshed when each mstltute knows the fohowlng ltems

The total available budget B 0T

The total ach’evements last Yyear

Last year's budget - ; b
e -Toagt-year's achievements <

Sy .
.

1
[os

- s
ot

%

K . The resource release factor:

- The resource inflexibility ) ﬁ .
(scarclty) factor ’ ~
K

- ‘. i
P . 5 >

. Some possible consequences of applying a payment system

Although the lmplementatlon ot a payment system, as a basic decision rule
% . for resource allocatxon to unlts of an organization which are more or less auto-

nomous, can result in a great improvement of theadmmlst}ratlye,procedures,there .

-are at~leasf a few crganizational implications that must be considered,

. +
L

“The first implication is that a resource allocrtion rule based on paét’ '
achievements renders it iunposslble for a subunit to approach the central deci.’

e
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sion-maker and demand spécial treatment, because one thing or another is
turning out less profitable, .

The fact that each subunit uses its own preference or objective function
when planhing makes it impossible to argue in terms of this when negotia-

ting ‘with the central decision-rraker

*

"

Thus if the leaders of the subunits turn out in general to have a high risk-

‘e

aversion it must be expected to be difficult to implement the decision rule,

3

The second implication is that a system which allocates resources based

At ot e W TPt et aod

on the achievements of 3 single period may lend itself to quite a good deal of
gaming between the subunits, particularly immediately ai‘ter the implementa-

~

tlon. o

7 The policy .an institute may apply is'to—largely expand the teaching acti-
vities in one year, thereby secu~ing a large Increase in resources, followed by
several years.of very low teashing activities, in which the personnel can engage
in activities of higher personal interest ’I‘he lower the resource ﬂexibility is,

the 10nger can resources be trapped in the system : .

-+ One wayio overcome this calamity, at least to some degree, would be to "f
base the resource allocatiOn ona weighted average of the perfornriances over a

> couple oi‘ time periods, rather than on the performance ina single period

. The high degree of simplicity of the payment" decisiOn rules,compared .
to pla‘nning models based on simulation or mathematical programming. leads to
the question whether or not the payment decision rules could be applied more ,
generally, particularly at higher deciSiOn levels,

A full appreciatiOn of this question is‘beyond the scope of this paper, .t

) must however he emphasized that a payment decision rule in a larger context
has three main deficiencies, ) b ‘ o
First of all it is impossible to use the decision rule to compute the proper

resource ceilings for each of the“inain sectors of which thetorganization is
comp‘osed This “inability is partly due to the fact that the total amount of resour-
ces is limited and partly.to the fact that the payment decisiOn rule assumes
that the availablr resolrces can be put into operation readily and without any

delay, . - -

“ .
The second deficiency is the fact that the payment decision rule assumes
’ that resources are employed in constant proportions, It is thus impossible to

substitute one type of resources*for another,

) 177 I _ ‘ ¢
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) Thirdljr is a large scale application' of a payment decision rule 'actually
-the. adoption of a la.s;bfame policv" The full consequence of this policy is that
no scarcity exists at all. " A laissez-faire pohcy _may however be good enough __
if thearea for which it is employed can be isolated from other areas and proper
overall hmits for its activities can be established by other means, - . ?

e

1
b AV
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¥
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An i;mgoved decision-wg' Eoce‘dure : i

The purpose of th.is sectxon is to descr";e how the analyses of the prevxous

PO T A " gections. can be utilized in the design of a more appropriate decision-makmg
b ‘ procedure. - - - L l' ) S

.
P

.
ot
.

G

Axy

Figure IV.9.4is a schematic chart of the'currentbudgetarydecismn making
L. 3 Process. One notices that apponmately oneand a half years elapse from the
tune when an institute calculates its demands till the: resources ‘are available

This delay causes several ditficulties as the budgetary period is one
year long and-the  cycle 1s one and a half years Iong. Around December January
each year the mstitutes are uutxatmg one planning cycle and at the same txme
making fmal adjustments m the plan !rom the previous plannmg cycle

. Workmg on two sets of plans -at'the same time requu-es a good de& of
. manaperxal'expertise, which most institutes lack. - - s o

2

Jne of the obJectives m the design of a new system should thus be to reduce
_ the tlme delay at the lowest leyel of the budgetary lnerarghy. Other oo;ectxves
- -are o separate the strategxc “and the tactxca] plannmg phases and to apply a total
budgeting procedure to the extent it'is possible, as well as to make as much use
- as possible of all mformation avaxlable in the rollmg’four. year budge‘o and .
resource ceilings \ - - Y

> . -

- = - ‘ - a - . -
<
, -3 nox . .
o - = -
_ *
: +
- 3‘, - ’ L - .« .- -
- R =~ - R -
§ - :
. 7 -
- S
~ . b &
- B ¥
£
- z_

o

- Figure iV 9 Sshows how the proposed budgetary ptocedure works The most
pronounced difference betweexrthis procedure an(lthe one currently being applieu
is that the imtial semi-strategic planning‘at the ,umversity level is removed
from the tacucal resource: planning and- budgeung process ln fact‘the strategic
plannirng is assumed to take Place  continuously and independent of the tacticalplan-

ning, but of course’ connected to the. latter kind of planning through the specifica-
tion on guide- lines ete, - -

- -
- -

.

-

- The budgetary process is imtxated in February each calender year
by an "opening bid" from the; Mimstry of F mance, specifying resource ceilings

N R : 178 . "
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for the ﬁseal ycar beginning April 13t the next year and the tollo\nng three .

fiscal. years As ..anbe seenbycomparmg Figures V. 9.4 and Iv.9.5 tlus is
an extensxon of the current practxce ) B LT

As soon as the Munstry of Educatxon has recexved the total resource cei-

7 lings for the umversx:y sector it initiates a similar procedure of computmg

"opening blds" tor the resource allocations to the different universities also .
coverm‘ a tour year perxod. =

I-‘ma.lly sometune ir the month-d' March or Aprn each umversxty‘-‘m turn

pertorms a completely xdentxcal prehmlnary resource allocatxon to the sectors
of which the university is composed S

The tool to be applied at each levél carbe a resource auocauon modcl as

_the decentrahzed resource nllocatxon procedure describec by Rasmuseu (1)

e

sector totals, lt is essentxal that a total budgetmg procedure is apphed. ;1— -

~ and the resource ahoatxous the optunal total resource allocatxon. -

F S

) ottheparhamert ," ’_ .- . S

Each decxsxon level estx.mates torecasts tor the demaud for semce in terms ot

- Tbrough the months- trom Aprxl tothe end ot’ June the t!u-ee above ‘mentxou-
'ed decnsxon Jevels engage ina serxes of budget modxftcauons and modxnutxons

- of resource celhngs. ‘This process ls eased by the apphmuon of mformatxon

S N
contamed in the shadow pnces correspondmg to the scarce resources “that i xs, -
the reallocauon ! goes on until a . state has been reached in which the shadow prices
are appronma.‘ely equal dn a.l sectors T!us state ns alled the optxmal state

%Mm

. I-‘rom appronmately July to October the computiiﬁi'is are li‘ans’lated"’“w

RN Y

mto the standard tormats employed by the legxslatxon and by the end of October _
tbe plans are ready for presentatxou m the parliament whxch isa statement

" of the amount of resources proposed for each budgetary sector and unit,

e I-‘rom November 2nd untxl Aprxl the subsequent year the budget proposal
may undergo modxfxcstions’ in-order to mcorporate an?éndments trom members -

R - -
o It is notxced that the determmatlon of the optxmal resource ceilxngs takes
place ‘without much mvolvemont from the decxsxon-makmg unx{s msxde the uni-

" - -~ - - -

_  versity: Thls is because the- process in this phase hag to do \rith cmlingraud

-
L -

tota.ls and not with” specxhc programs or ideas.
. L%

However whe. the t dec sxon-makl bod ot the universit, the Konsis-
n op deci ng body niversi y(

S

(l) Chapter 7, ‘

—

N M e b v




- -t'orium) solves its decentral resourge a'f.oéation model, it must neeessarily :
. C know quite a good deal of what the institutes of each faculty expect to do in the
_ - ’ future, m order to know the tecl;;ical coefficients des‘cribing each faculty. This
S 7 .edge is transnutted to the Konsistormm by the representauves from each
of the faculues durmg uwe course of the determmauon of the ceumgs

- . ) The declsxon-mahn‘ rule to be applied at the three above menuoned deci- - - T
T -1 sion levels is based upon. fui'ure expected ¢ demands _As it has been empha- H )
- S sized earlier this decision rule is insufficient inside the faculties of the univer- _ " -

_ - - p . sntybemse of the rapxd chang‘es in the popnlarxty of the sub)ects ‘and courses. i
’\ At this decision level a decxsxou rule Based on past aclnevements u recommen- :

: - ded.’ . . - T - - S e - L

- Thereferezicepez-iodisai'osemesterperiod: a-springandafalisemes- ) - SR -

.. teras shown in Fxgure N”S 5 from February to I-‘ebruary. 'l‘he performance or -
- —"“ - aduevements in terms of the ob,)ectwe fﬁncuou, for enmple teac!xmg. in tlus -

P L

- period is the basxs upon which tbe resource anocauon for the subsequent fiscal

) ) year is determined. - ST N,

] N - -y T vlfxtxs'assumedthattheworklcadoverasemestez!sreasonabr constant

/ T - . thentheperformanee measure for eac'tmsututecanbe estunatedalready

) ~ around October. The total amnunt of resources for the faculty to which

‘-7 - : _ : an institute belongs is also knovn ‘with a relauvely high degree of certamty
i T attbesameume - - <

I - - -

P Assummg that the general resonrce flexibility:s known for t!:e faculty,
TiTT T s T 8.0 . each institute canno-applythe payment alloauonmleandesumatetbehkely o
’ ' ~ size o!‘h’s supply of resources for the subseqnent ﬁsca. year

Durngthese fiveorsxx months tl:e mstimtecan plantbe courses it-wants
T L 'tooll'ermthecommgsemestersasvellasu:eproperstaffmg ..

-

to the current‘ procedure thus xt must be assnmed that better planning and less .
©a 3 e o i dmsatufactxon isa resmt The payment allocatxon rule and the evaluation pro-
A -~ cedures permxt the mstm:tes and its employees to estimate the immediate future

N S - witha lngh degree “of certaxmy and confxdence, a feature completely missxng in

R »thecurrentplanmngandbudgetmgprocednre ’ o .

- B

- 7 Thb *educuou of. lead tune ns a- reducuonof approxunatelv 1 3 compared

When the reference perxod is closed by the end of December, the cen&'al
* f acministration or another admimstrative body performs a computation of the

- ~ - _ - -
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actual performances of the mstitutes In the months of January an"'a February 5

the adm:mstration applxes the payment allocation rule in the allocation of resour-
ces to the institutes,- - . X - "

- -7 Since part of the resources to be aliocated are assumed to be released

during the course of the fiscal year, only the margmal increase is availatie at

the beginning of Aprd 'l'lus alaxmty is overcome by ‘the establxshment of a
prxorxty list of those ‘who are gomg to receive resources durmg the fiscal year, - -
as well o the amounts they are a].lmted. Thus part of the demand is filled

mmallyandpartasresourcesarereleased_ o . e _f/
rd
"By the end of Februaxy the. facultxes should be aBle to publxsh a hst of the -

acluevemeots of the pst reference period as well a5 a statement of tbe total -
amcunts of resources alloeoted to_each mstitute and department -

- - IR o

'l‘lns statement should preferably include a brief statement ot the general‘
llexibx.hty of resources as 'ell as tbe development in supply and demand for tea- ~
cluag. 'l‘hemzm purpose of these statements is-to ensure that every mvolved ’

»

- party is mformed about the ways m which the ‘inal allomtions have been deter-

mined as "ell as the sxtuatxon in generaL A

A flow chart of the decnsxon—mahng process at the Konsxstormm l.:vel is™ --

.

glven in Flgm-e N. 9.6 Thls .nart also explmns hov the planmng model is - _- - .
revised durlng the«process - e = :
.The exc%mtormatmn S - L -

When the strategnc planmng and tke tactxnl plannmghave to be performed by
dxfierent people and at dlﬂ'erent times one is naturally led to the question how is

mformationexchangedtetweenthetwo»processes" R

One ; is easily 1ed to the conclusxon that one of t)ie~reasons for the current
frustration is that wrong information is avanlable at wrong times~ Many writers
on strategic planning emphasize the necessity for written strategic goal formu-
lation as’a m meansto inform othérs ‘abcut-a decxsxon-makers attitudes and mten- )
_tions, The resource requxrement proposals made by-the i mstitutes asan initia- % -
txon ot the current budgetary ‘Process - contam many of the. aboveJnentioned pro-
perties. yet they fail to work as mtended.-because no in!ormatxon .is Ied back. .

.

An xmproved tactical pjanmng (not decision) procedure is a gbod- "smrt foran
xmproved flow of. mformatxon. Fir'ure IV ‘9. 6 is a schematic plan on how m!orma-

tion relating to resource allocations may be disseminated inisidesthe umversity B
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in connection with the tactical resource planning - The process is-expected to be

repeated annually begmmng in the month of April, when tbe first (tentatxve) re-:

. source cexlmgs have been received from the Ministry of Educatxon

~—

-As soon as the central adnumstratxon of the umversxty has recexved the
tentative resource cexlmgs it solves the planning model using the new demand
forecasts. The techmcal coefficxents of the model are those used x'n’the last sO-’
luuonoftheprevxousyear oo e T

_The resultihg plan as well as-the-assuuiptions.the ceilings’ a';fd the demand
fore(.asts are presented-to the top decnsxon-makmg body of the umverstty (Kon-_ _
sxstorium) “The sbadovr pr;ces'computed are returned to the mestry of Educa-_

'—ﬁ-noﬁ‘fortbenrfurtber plannmg - *_77; : AV-&? .,;__

~ “When the Konststormm reviews the xmttal plan some or more members i

- ——

must be expected to have points ofsserious crmcxsm.

" The next evolution ‘step is a careful anal
) satxsfacnon Some of the forecasts might be consxdered to be too pessumsuc or
optxmxstxc, some of the.technical coefﬁcxeuts of the model m&;equwe “adjust-

» ments, even the planning objecuve may requir anad;ustment '“-In—any case the -
revmon process mvolves the admmxstrahon as well as one or, more members
of comqnttees, deans of faculties eté, In order to gather mformatxon and to un-
derstand the arguments the planner must meet che to face with the —partles

DR

involved.

- - =

p——

~ Formal wrttten commumcatxon is of little value 3 as Tong as, the main activity
sl -

—_

-is.to smch fo!-afeasi!il'1 olutxon. . L=

.. . ——

Every time cethngs assumptions, forecasts etc "have been m"'dmcd or -
revxsed tht- planmng model is solved all over again and the Konsistorium is cal- .
led for a new meetmg  and poasibly a hew reviaxon. .

The planmng procedures developod during this research pro;iect are opera-
ting so fast on a-modern computer ““that many-revisions may be mpade during the*"

course.of a meeting or when'the !(onaxatorium breaks for’ coffee, - . -

'l‘he memhers of the Konsistorxum are all fecultx members and students
belongmg to the various institutes and departments thus a result of a- meetmg is

of the pomts of-cr. zclsm:mddxs -

that information is spread, Not only does a representative from one )‘a_culty know* «

how his fecultx is ‘al_tected,‘ but he does in fact also have access to informatfon .
" on how all the. remaining faculties are operating and he hi'_s a good standard for
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_""%AJOR STEPS IN THE PROPOSED TWO-LEVEL
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companson. He can see that h1s faculty is not the only one suffermg from re-

" vements 1s tba“t they have orgamzed dxfferently

-~

Some comments on strateglc planmng in a university & ystem

- ey

f o -

It :nay ‘occur th,\t the result of separatlng the strategxc and the tactical plan-
nmg is a much eas1er operatmg tactizal resoyrce allocation procedure Hopefully

“this ‘will be the resut however it would mdeed 'be very naxve to assume that all

troubles. thher away. -

' ’ The mtentxon has been to design a budgetmg procedure which canbe adminis~

trated

that is,

cmed so that othe‘rs apart {rom the key declslon-makers can work upon the

issues,

Political actions, infights,. organizational tensions, and conflicts will -
contmue tobea v1v1d part of the life of the umversltles Although many of these

to.. des.gn a system in which the goals are redsonable well spe-

problems appear as resource problems they are mamly problems’ relatmg to

'the orgamzatlon'sllfe and goals :rhese problems have to be solved by the mem-

bers of the’ orgamzatlon and not by the ‘adxmmstratxon -

&-A»a

[ ,»g

dowever most ot the wsu‘é‘s have a strategic nature because the way in
#,_ which a confhct is solved mﬂuences the future states of the orgamzatxon The

strateglc plannmg is not performed by the formal planners and adxmmstrators

ebut by the vamous commmees workmg permanently or -ad hoc ina umversxty.

- The commjttees“ are and wxll in the future be very xmportant«bodxes

not ‘vnly because thepcommntees through the strateglc plann
-7 gmdelines -but- equally because the commlttees are the forum where both o

““studefits and faculty partlclpate E

’f

.
-

g esf‘abhsh the

A partlcularly unportant comxmttee in the Damsh umverslty system is tlle

study comm.\ttee, .wﬁich has-an. equal zegresentation of students and faculty.
Each of the maJor courses has its dwn ~study committee, and 1t is estunated ‘that

- the total number wxll bg around 100 when fully implemented (Sbe Hammer-Jes-

mersen Chapter 2) These committEes are a result of the students' recent pO]l-

ttcal activity,”, and the main purpcse is tor securethe students mnuence on thexr

study ‘and the curmculae

ihf:r
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ln the. light of the current. attitude of - the students,xt is likely that the stu-
dents s will try to expand their power beyond the areas mentxoned above Altho‘ugh
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source scarclty, and he can see that one reason for others, possxbly better achie-
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the students recently have gaiﬁed a c@nsiderable amount-of influence,the faculty , 4 - _—
sooner or later will react in éFdér to secure their interests and goals in thé long 4 -
A3 run. T e R - L L. ) ) - -»qw, 'J N )
. . . Ca o . ) f
The study comnuttees ‘can engage in two actwmes osel_‘,' related to the‘\ ’ b I
tactxcal planning.* One activxty isa contmuous eva.luatlon of the courses of’ highest - s i
mterest to the students as well as_ a rev1sxon of current courses Thls act1v1ty P
- could be an excellent g'uxdelme for the 1nst1tutes when they plan, their contribu- el
Ttions. - . o~ T s L. ) o u .
- T - X - o
S ) - The sccqnd act1v1ty, which* in:fact could beua part of'the performance eva- \\*'7“‘
luation process is a ca.reful rev1s1on of ‘the courses pa.rtlcularly dmected towards T -
- - - “ EF
the poss1bmty of a reductlon of the number of courses having an almost 1dent1- T .
-.cal tontent, - % .‘-'I:,j,‘w, A“‘ e S o
N~ T - p
The rev1s1on process could mclude an optxon through v-hlch the study,&com- - . .
xmttee c,ould deny performance ‘credit- to certam courses, being partlcularly bad’ 1
. Nl D R N e meae
- onewayor another. .. . - - - T ] kg e, L e : : o
it .3 - - - e \: . [ - _; ’ - - N i : ) . ~ 4‘/ . B . B ‘ . .
: o ~i o Summary"'_ T B T e [
) ) 3 . o ) ) y o - T
E\——-cl._..‘- t Phis paper is ~1mtiated by a 11scuss1on of the ‘dxfferences between strategic .
: ., and taﬁxcal plannmg It 1s empha sized that~strateg1c plannmg deals w1th the for-- LT .
1 tion of orgamzatxona.l obJectxv >s and Iong-range goa.ls, and that tactical plan- ,
il ning s th&means by wh1ch the Jeratlon of the organization 1s controlled in or- . .
der to reach these goa.ls S s e J‘ N T ‘“ P
Itis stressed that succesful tc ct:.cal ﬁlanmng (budgetmg) requxres well B S S -
speclfled strategxc guxdelmes, L - FER v ,~=‘ - -, ’ c
) The followmg sectlon dea.ls 3 1th resource flexibllity and uncertamtyr It ’ )
— explams why thes€’ issues must b rconsldered ‘when plannmg, if the waste of re- . ¢~
- ,pur.nes—as-to ‘be mmnnized"M € iis to reduce rlsk-exposure ;nd‘tio absorb rlsk 1 B —
| ~..are a.lso discussed. T 7 e . oo ] I -
- - - - - . ’ - - . T .
- T_qtal budgetmg is claxr ed to, be superlor to margmal budgetmg 5% a‘tool to RS i
secure thebest overall»ar .mvements of the system It 1s clalmed that a proper _“ .
deslgn of a decent‘rﬁr'.zed budgetx ing procedure cén- reduce the central requlre- R i
meht for, Hata te u - minimum, ‘. o STr T T e e e TR
. Declslt 1} rules based upon the best sati,sfactlon of future expectatxons are ) S 0
al then brxeﬂy touched An extensxve coverage-of this sub;ect 1s gwen elsewhere P - e T
m thxs rep.rt by Hammer-J espersen and Rasmusen. - .
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- Decls1on rules based upon past ach1evements are then d1scussed as an effec-
t1ve managerlal tool to be applled when central coordlnatlon has to be reduced ‘o

a mmunum and/or when system beha\nour renders it 1mposs1ble to forecast the .

o = o,

. A payment dec1s1on rule is prdposed- and three dszere!* ways in which it
can be apphed are explained. B C

_ v

- LS

. N1

Followmg the analyseS'a new budgetmg procedure is propused It is ex—
plained how the stram tactical plannmg are separated, It is’ explained how
the two-level plannmg techmque can be applled in the annual allocatlon of resour-

‘ce cezhngs and how. t!ns is accompllshed in an 1terat1ve way

5 Tl
. Two-level planmng is applxed at the h1gher declslon-makmg levels where -~

-
—— t

planmng in terms of tota'ls can ‘be made’ and where reasonably accurate forecasts

canbemade-._:, - e L o '. ".
-7 The payment’ declslon rule is- proposed to be applxed at the 1nst1tute level
where the uncertainty is larger and where the mvolved partles Have means by

wh1ch tﬁ*cour'se cholces of the students can be miluenced and changed_ -

. . lnformation on what actually goes onm the system and how declslons are”
reached is essent1a1 if the” members of the orgamza'uon shall understand how it
operates _The final section_ deals wfth the way mwluch 'mformatlon canbe disse-

mmated iin'the course of the planmng process, as well as how mformatxon must
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be gathered to make the model work . - L e T -
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76 . Chapter 10 .
. A POSTSCRIPT ON DECISION STRUCTURE \

s
. B 9 IS v by >
< | . .
o . . g . . + Dr Arne Jensen

When you try to assess the outcome of the studies carried out and
the consequent methods developed the heart of the matter must be

whether theseanethods are suited for application under different conditions

v
S

.+ Weare again facing the ‘classical problem i "the past, the present, and the

» The studies were carried out with the support of analyses of organiza-

tions tha?are results of "the past" R Co-

»

What 1s considered 1mportant and less’ 1mportant is greatly mfluenced by
”the present discussic{:ns of the. 81tuation o~ - N

A

future

The usefulness o£ thie’ studies’ will depend on their ability tobe i.mple-
mented in‘an unknown- ,’fufure T . . s

N T . .

In order to evaluate the ﬂexibility of the ideas developed I am going to
discuss their applicability on "th'é university of the future , as I see’it at the

»l
present “ - PP . N . i B
. - 2«: ‘\,) . o oty N - — = R P
P "“" | . B /"-/\
o 77 . wGeneral Views .. . ... / o
A :.?, KN - E R

Before gomg into details about such a future university system, I want to

brieﬂy state someé-of the' fundamentaL and general rules that are characteristic

3 R

vation that this is how g having grownup as a member of the Danish society
with its limitations perceive them . . aee e “”

»wl N

. 1) The second law of thermo-dynamics that entropy increases in closed
~ systems. also applies to a universitj gystem

*gity system contains its availability will terld to fall if it is a system left to it-
self Entropy increases. b ) T
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of university systems today and in the future Here you have to make the réser--

owever much energy a univer- ;
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. Mm,,ﬁ.mxww e . _of thermo.z, dynamics - growth of the entropy - will destroy it in practxce

o N B ) - nature which also govern the university systems o <

. e — Ifwe do not wish to utilize one  of. these three "demons",we will have to .
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s «'you are going to Tearrange thlngs as quoted by Dav1d Allison ("Organization - ‘
= for Innovation" by J.A. Morton)., - s . . AN

g P . . E v
Magfwell drew the attention to the fact that "the second law of thermo-dy-

P

. DL - SO . ~
namics about the growth®of the entropy could be infringed if such reorganiza- o

- . -tion could take place by means of an intelhgent creature called "the demon"., ’ T .
) The First "Demon" S

© In order-to- survlve, a university system must be able to pick up relevant } -

. i -

k.

ldeas from and establish relevant problems for the. -soclety it serves, in the '

system there must be a "demon" that secures this. Otherwise the second law - .

o ifnot in a literal sense, - * . o

n ’y . ',\" B = "Av . . ’ o+
But two other posslbxhties do exist - possibllmes that. may not requn'e - - )
~— such radical intervention in the dai]y function of. the system as the first-men: - :

t’xoned "demon seems to demand, “ - . " e

N ! -5 ° “ - . - . -
Ca e The second "Demon «;‘ S R 1 : .

e 0 - ~ -

Co g\: : ’I‘he universi.ty,system has a "demon" that secures that its management at LEE : .

. any tlme makes- full use of our knowledge and ideas w1thm management studles et .

» . . . - < -

. Lt - - - -
e 1 B ~ - inery e

hd Although thls _other.' *demon “doesnot’ require quite that much from Indivi- <

i i 1

dual memb: +s of the unlversity system lt is difficult enough to keep it alive b
B V within a university system that - accordlng to its natural task - ls sluggish “ . o

. R S e L F
S B N

P

Y T

{ - Therefore, there is 'every reason to s,upplement it withe’ ° . S
[ R . - . .. = .
i SR o - : . N . -
RN A Third"Demon” ".". - . * . L : L,

. <.

s " finda fourth and/ or fifth one that,-with certamty, is able tn breakthe laws of’

-3) When (] Janiz ing university systems we have to use our experiences <l

with resLet 1o car lfng out scient‘t‘ic workl and especia@’ the methods we use B
when solvlng ccmpléx probleins, -

. - § . *

!
}
il . - Pl e ¥
4) But we also have to build up an organization that is uble to adapt to and ! - e
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- (1) W G. Bennis, Changing Organizations, Me Graw-Hul ‘Book Company, New-
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change with its environment. It is essential to make sure that the hniversities

e

’

o RS T
.

4

are able.to adapt to and change with the environment and do it in such 2 way that
we reach planned change and growths in these adaptive processes,
o~
5) But how do we measure the "température' of the organizatzon design {"and

. planned change of our university systems ? We have to go further than assess-
ing the effectiveness, But consxderingthe economic productivity and"the human
satisfaction within the system is not a sufficient criterion, either, We have to

., reach an ecological criterion containing more than the sub-total of these two cri-

andW G Bennis(1

ing the effectiveness of organization design and planned change, beyond those

“ terie, hay pointed out "the need for better criteria for judg-

of economic productivﬁy and human satisfa~tion,to the criter.on of their ability

LY 4 >

S

.0 adapt and grow . , . " . ~

P&
r

®

*6) In order that this system constitutesa sound part of its environment

; ' a coupling between the system and itsbenvironment has to be'carried through,

el

.

;- Seen from an organizational point of view, this coupling l\ag,essentially been .,
tied in with the coupling between a limited number of top people in the uwni--

versity, management and representatives from the envxronment whereas the coup-
3 ling - so crucial for the soundness, betweeg\the unwersxty system and the en-

vironment at the Jaily level,has been more or less left to the initiative of the )

T indxvidual pe..son which is not always sufficient S ‘ '

— = e e e e

W *With the ‘complex university systems prevailing today it is necessary to

implement rules ensuring that such couplings: organization-w'iseltage place at a

low level and that the couplings at a higher level between the system and envi-

"_anent' do not restyain but promote the desire and abil_ity of the system to live
- 'with such’couplings to\the society‘surrounding\it.,,MH e Yl e .

e

. -J

LY This - when developing the umversxty campuses thh which we are livxm_(

today requlres certain organizational measures of a more advanced kind than

heretofore, . "

~

o : The building-up requires a structure that is able to couple toge‘*her units
. geographically remote and able to overcome the communication problems pre-

£ vailing among grouops geographically or intellectually remote ’

- - . r

Where you have a genuire desire for establishment. of cémmumcation,

T - B ‘s

.

York 1966,
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" persons must geographxcally-wxse be brought in clore contact by means of Jomt

P

. 1 - ‘tasxs, Sunultaneously, the scattered groups of people must stick to the aim of
; their central mother organization, They must have the support of the mother or-

gamzatxon, both organization-wise and management -wise. The umversxty sys-

“ . tem will. proﬁt from the establishment of mgamzatxonal closed democracy

within its inner world. But the system has to be coupled together with the envi- o }
ronment by means of a direct confrontatxon with reahty, viz, the demand for a_ )
- - geographically close contact vnth the environment. - /-

- — The direct, g'eographical'contact‘ between various specialists and the repre-

s - sentatxves of the environment by meaas of a joint prOJect has preference - i - -
- 3 : to the organizational advantages obtained when completely centering persons
’ €

-~ L with mutual interests - whick very often is the result of a umversxty campus.

An organization able to live up to all these demands will be- humming

- ] with realistic ideas, realistic problems and easing the job of the "demon" that is B
- to secure the‘perrsons of high talen: within the university system and to see o -
L - -that proper man is in proper»glace. -

- I _fSEcifchieﬁ T PR . . . -

Within this view the decision -structure of the university system has to make i

sure that lt fulfms its responsxb:lmes with respect to at least the following - >
sxxtasks- - {— AR )
1. Establishes a contact surface to the ministry, - - -

- -2. Establishes a contact surface to society.

.
T A W A A

- , ¥ 3. Establishes policies for the student body. oo

. ) ] - 4, Establishes policies for non-academic personnel.

Xy

Estabhshes policies for the two groups of academic personnel i.e.:

. 5. That part of the academic personnel whose goal it is tc acquire scxentxhc me-
" thods, partly to make sure whether they are creative and m the end able to
prove their scientific abilities, and .

S. That part of the academic personnel who have already proved thexr creativity
and scientific abilities, N

" Re 1, To prove to the authorities that t.lie an.men 2t goals !ia_vc §een reached, and
to for mulate future goals within the areas of education, training with res-

e S L

o o~
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- - i

-through of scxentxl’xc work and, imally, the ability to -.in due course - -

- o advise the society of the results obtained. .7 - - -

Re 2. To make sure - possibly by means of an organizational coupling between

i the university and society - that at all times a dialogue is taking place

with socxety where the university staff by usefu) confrontation with reali-

search and, finally, gets the courage ard strength to do its utmost in

B B s o bk 3

order to get the results recognized in spxte of the scepticism of the envi=

ronment ~ no matter whethar this .,Leptxcxsm is named tmpossxbmty or _

uselessness. . e

Re 3. To support those persons-no matter whether young or old who want to
gather knowleoge by letting them get an mstght mto the _way scientific
methods are carried.out, and by heiping them to become familiar with the

knowledge for advancement of their intentions within their specific

'I’o establish a secure place of work with possnnhty for taking pleasure in
both small and big thmgs connected \uth the work

. To establish the secur:ty and the p. 1sureof work that parily ensures that they
are able to do their utmost, and gartly sees to it that they,_even if they
are not able to realize theirrgoals. leave the place of work with a back-
L4 - - -

ground that will open doors_for them elsewhere,

Re 6, To give them security, pleasure of work and reasonable support in order

P -
for them to realize their goals, whether one believes in them or not.

. -,
- - - a4

The research worker's meetmg with the student during the process of
learning will very often, by means ns of dasclosxng lack of knowledge, create
incentive for further work leading to a systematxzmg and stabilizing of already

obtained results which will prove to be useful for further research. -

When, during the process o’? learning, a dialogue between two parties is
- taking place it will, furthermore, create an indirect contact surface with the
envxronment - g surface that is larger than the research worker as an indivi-

dual person will ever be able to create. This, although the contact surface may
be incomplete, very often causes stimulation and crea‘hvxty.

. -

193
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g = -pect-to- -scientific-methods;—-incentives- for-creattvxtrand the- carrymg =

ty,utilizes already obtamed results and gets x!&p\raupn for further re- e

tools to be used when they want to utilize immediate or later acquired e
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777 Onesliould not urderéstimate the indirect ‘effect of the research worker's

7 observations of reality tiu-ough a group of students. In the same way, one should
not underestimate an incémplete version of the research worker's werking
methods, use of tools, and strategy, and one shoutd be very careful not to over-
estimate the mportance of the smooth fascile ver:ion of alread.r acquxred Kknow-
ledge. ) - -

-

- Measures

I have learned that a small L group of m pers&ns, for instance 5 - 8 people,
in many respects will achieve the best results, and I take the hberty of genera-
lizing that one representat*ve very rarely is ahle to - in a fruitful way - repre=
sent the vxewpoxnts of about 10 people or groups when each possesses’ hxs own _.
individuality. -

=

On these assumpnons the orgamzanon requires a number of levels that at.

[

least are equal to loganthm N/logarithm m, covering a system of N persons or
groups through committees with representatives of each, For the mentioned m

equals 10, a number of levels blgger than logarithm N is reached. For N = 1000

o
B W e A e A W e o

you get 3, for N = 10 000 you get 4 levels-in the decision process, which it'should

give reasonably dxrect commumcanon If the transfer of mformanon is weaken-
ed through the levels this has to be counter-welghed agaxnst the weakemng ob-

H

tained by larger groups in fewer levels. | A -

P ey e e A en

- Data

o~ -
-~ -

The application of*quantitative planning techniques often leads to a severe
lack of reliable data, which 'uhpliés that the planning results often are of less

value because of a preilailing uncertainty, h .

e e R s e B

It is of great importance to realizé that one of the most effective political
weapons within large systems is the willingness to produce and provide relevant

-

data for the rest of the systém

Much of the current lack of data within the university system is due to the -
fact that few have found it of any value to collect the data when its use is nqt

=

apparent. - . - o . ~.

It is iﬁrportant that each subsystem does see the advantages of collecting

ERI

Aruitoxt provided by ERic




P R
*

R

" and submitting data, if the outlined planning models shall ever be a useful tool®

in the day-to-day oberations This work should be carried out around a data-
base, which can be accessed from all levels. Those who do not cooperate in the

gathering, ‘or who submlt heavxly bxased Jata must be made to realize that, al-

e

though they may be able to make short-term gains, the long-term effect will
turn out to be more negative than positive. -

-

Attained -l:lecision Structure :

One possible | form of organization is a project- orientated organization
where the pro_]ects'are either educational courses or research projects or coup-

lmg projetts between the umverslty and the envxronment‘ - - .

) On this basis one must 1magme a umverslty system with separate decis:ion-

r: pomts for the t‘ollowmg four areas : educatlon research coupling with environ-
] ment, and operatlon Each: ot‘ these areas will cover a system of decision points

3 “in several levels in which. the single case is going to ‘start at the lowest level

S “*‘covermgfan‘peoplc'mﬂuenced bythe~case~and, -ﬁnally, finis™ at a level not too
msiat a ‘evel not too

PP

-

vl gy o

N AN,

x

far from the starting level.- Each area needs a.vice president who looks after
P

the structure of the orgamzatlon and the rules applxed wuhm it,> in order to

adeguately fulfill -he university system's goals ERg

The four areas are covered by one senate or. akonsistorium which gives .
adwce fo the president about long range planm.ng, general personnel policies,
investments, and negotlatlons mth ministries and oth2r public authomtles Be-

A

sides the economlc and human factors_the senate and the- pres1dent also super-
L ' vise the ecologlc development of the system. The senate has to carry through

- ~the results of these negotiations mcludmg the soclety s requxrements to the .

- 5 system ) - T - .

- . : It is supposed that the groups represented in the given decisions a;'e not

able to majorize each other lr{'the decisions inﬂuencihg their life, It is further
: s'upbdsed that the decision point uses a system of standing and ad-hoc commit-
S tees for its work to assure the same quality and attitude in these matters as in

- the educat.xon and research work i,e , a greater use of the scientific strategy

P

applied to the solution of great complex problems. - - .

) itis also: supposed that each case m a decision pomt at least is going to be
hkandled in two meetifiigs assuring that the administrative system,not later than

ST d N h - ’ during the second meeting, ic able to attach the case with its consequences
‘ directly and indirectly for the university system and its personnel,
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Application of Hammer"; Jespersen's ot

Sxmulatxon Model‘ Chapter 6

In the sxmulatxon model m Chapter 6 with the mathematxcal outlxne Hammer-

Juspersen has shown that today it is possxble and admxmstratxvely reahstxc to

carry through calculation of conSequences of actxon in the daily routme The

costs for these calculatxons are so low thatgt is possible to use them xn the _

above mentioned requxred attached illustration of consequences of cases brought

-

xnto the decision system, A 7 -

This effectiveness will mﬂuence the kind of commumcatxon for th’é decision
organ and-its ability to act.-In thxs way, it will xtself t‘or a given decxsxon struc-
ture, decentralf the power within the umversxty system in question. During
a short span of time one obtams xnformé'ﬁon on the effect of various vxewgomts .

“and actxons and the attentxon is concentrated on the more 1mportant parts of the .

o

u‘

N

decisions. In the same uay, the mformatxon on the real- condmons within its

) own areas and within the areas of other decxsxon orgars will lead toa stabiliza-

™

txon of the development towards long-term di{f)osmons,thh those advantages
for the system as this will involve, « ° . oL
. . “ -7 -

~
-

- ~ Application of }lans Jorgen Rasmusen's’

" Decentralized Planning.Model, Chapter 7

-
«

The work of Hans Jfrgen Rasmusen on decentrahzﬂd planmng, Chapter 7,
and the mathematical outline, has shown that it is today realistic to introduce

such a system at the planning level, i. .e. the level-of the senate in the Previously

mentioned deéision system, in order to allocate resources to lower levéls of the

system over a period of years. ‘ ~-

-

The model wxllfrespect the constraints in the university under considera-
tion - both budgetary and real constramts It also naturally satxsfxes fixed poh-
cies such as agreements with the dlfferent umons, as well as externally speci-
fied admxmstratxve or political requirements, which’ are so well describeq by

Jens N. Chrlstxansen in Chapter 4, on budgeting, econoqu, managemem and

o

planmng . . - - R ) .
- N e : ,‘ N - -

P,

The model uses as mput a series of parameters relafted to the present

! 196 —
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3 . situation and its development through a. ser1es of given forecasts. .This can automa-

PR R N

tically be draxgn from Hammer-Jespersen s sunulat1on'mode'l -or after care- : T

&y
[]
'

K Y ) ful st'.:dy of Hammer-J espersen's model be fixed by the plannmg authority.

A

[

= ~ F The model delivers as a supplement to the concrete allocatlon of _money, people,

”»

.- and mater1a1 .a set of so-called shadow prices which are very useful tools in
the discussions with the surroundlng and ministerial levels, but even more im-
o F portant in the internal discussiornis at lower levels where one has to live with the

given resources and formulate new policies for the periods ‘to follow.

P -
- -
»

N

S ’ ® The selectlon of-model constraints is of paramount 1mportance in thé de-

i s1gn of" {he model Constraints andparameters have to be carefully d1scussed and

ad_]usted to the un1vers1ty or faculty system under conmderation -This adjust-

AT s AN oy goa M e o %

ment ought to be carr1ed through under the ausp1ces of the planmng authority

T

0 : go1ngto use it, In its g1ven form it has not yet been through such a procedure,

N

'
~
¢

PRI W
.

i

| 1 - evenin the case of the Un1vers1ty of Copenhagen wh1ch has been the basis for

»
»
v N
s
4

P . e o ‘, T e T T T e e
e . Chapter 9. - - - - . -

- -
N . . PR - N .

- - " The decentrallzed planmng model in 1ts general form W1ll even be appllca-

R “ e - ble to h1gher dec1s1on levels than the level of the senate _At the level of the,mi-
R - s ‘} R . nistries’it can’ be used as a means to allqcate resources to un1vers1t1es or re<= -

'
»~

L

-z

gions, However, before it'is app11ed to this"problem & i’ careful’ adaptation, as
- : - . well as experlments,must be carried thrmgh by. theé'authorl‘y who is going to

- . o - use it as a tool’in the annual budget1ng . -
. N - -7 - 3 - ' - — ~
o . e . Both the simulation model and ihe decentralized planmng model asSume

. . - that rras‘onably accurate pred1ct1ons of the future can be made ava11able' the

more aner"un the data is, the less valuable are the»results obtained:-

- - ! - -

o e " In Chapter 9 in the development of a decision- maklng process, Hans Jg¢r -

o

o - s—, ez gen Rasmusen has been dea11ng with these problems In cases ‘where the uncerta1n-
'}... R ty 1s pronounced it is oroposed to apply a dynamic dec1s1on rule, in which the

]ast years ach1evements are the main basis for the current resource allocation,

- e E S ¢ Th1s decisjon rule cannot be assumed to be appl1cable for major long-range

L — R ) dec1s1ons, but it can serve as a useful tool when deahng with the subsystems,

In times where large changes and problems of adaptation do exist between
Cae ’ T A i the universities and their env1ronment »itis of paramount importance for &1l in-

. N S ) ‘ i " volved part1es to continue the work wh1ch has béen initiated by these studies in
A, X B - g PR
N o _:_’ . - institutional manage nent of the hlgher educat’..m. -
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- The decision. structure and its assocxated administrative systems, whxch . Ut -
; .
oy e
we have inherited from the past, can no lbnger provide a sufficiently rapxd adapta- : - .
:
. ; -~ .
tion, if a reasonable level of stability is claimed. . . : .
; . -
The verbal debaté is too slow a means to solve the pr oblems ifa smooth ot
running system is; ,desxred in the rapxdly changmg and {,rov-ingumversxty sector H -
i
i
It is necessary to 1gtroduce new.rules of governance a2nd new admxmstra- :
. e - - 0 N - -
. tive systems. 1 B . =4
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; - T PR
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The study is based upon data covering the period. 1967-1970. The study
shows among other things that the social science faculty only, fxlans for a relati-
vely small tenure faculty, mamly full professors Almost allz}teaching is perfor-

- med by non-tenure hourly paid teachers Lo } & ‘
Research projects do not appear to have any high prlorlty, and what,goes
on is generally one-man ventures e - "; T

t¥

CERI-Rep_ort I : Nxels Hammer-Jespersen, The Admmistrative and Academic

ad Structure‘ of the University of bopenhagen Feb, 1970, (Notat
; angaende KgbeTihavns Universitets administratxve og kollegiale
. i organer) in Danish pp 12, - _ ] -

The report gives a short description of the.formal distributiog of adminis-

trative and acaderfiic. power in the present university system,

It emphasizes the lack of cooperatmn betWeen the academic and.bud-
getary plamung The report finally compares a proposed umversity adminis-
tration law with the present one. The main festure of the new Jaw is that both.
.academic and administrative responsibiuty is concentrated in the office of the

university-presiuent.‘ N vy Do .
. R e . LI
. -y . " o~ "
CERI Regort III Nxels Hammer«Jespersen, Analysis of the Natural Science
/ .Faculty Budgeting. March 1970 ;
T e : A ) i %
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ENGLISH SUMMARY OF WORKING REPORTS AND PAPERS } .
. » kY . ’
-~ © (June 1971) - - . 3 7 i
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CERI-Report I : Hans Jérgen Rasmusen, Analysis of the Social Science Faculty x;
. K . .. )
Budgeting. Jan, 1970 — v P N
£ (Analyse af Det Rets- og Statsvidenskabglige fakultets budgettg- . .
% ‘ -
ring) in Danish. pp 26. . - - A
il The"report~analyses how the social science faculty develops its budget pro-
posals and how it-allocates resources made available
-, 2 *

[




jA Fuiimext provided by R

« v

- -

(Analyse af Det Matematiske-Naturvidenskabehge fakultets

C . budgettermg) in Danish, pp 44 .

W) -

. ° ‘This report is an extenswe*study not only, of the way in which the natural

” science i‘aculty determines its resource requirements, but also a study-which

-~

)

gives statistical miormation on manpower structures and teaching duties,
&

The study shows that the natural science faculty uses rigidrules whenit

is calculating manpower requu-ements, and that it tries to maintain a fixed

manpower structure

” T

‘The manpower structure indxcates that a large number of research acti-
vities are unde.rtaken and that high priority generally is assigned to research

activities. -

e

] T

CERI Rep_ort 1V : Hand J;Srgen Rasmusen, A Proposal for a_ Decentrahzed Bud-
- . geting Procedure, May 1 1970 (Forslag til en decentral budget

laegnings-procedure) in Danish pp 37.

* This report deals with some possibilities of developxng a planning system

The report presents a *\odel based on decentralized planning and it is

shown how the planmng problem.can be formulated as a hnear pi ogramming

%

!

i

§

!

H

) r !

The report continues hypothesizing one possible objective iunction and the cons- 3
traints within which a solution should be located, ~~° ° ' Ty - O
%

i3

{

i

probiem. - S 3 - - -

CERI-Report V : Niels Hammer-Jespersen, Cash- i'iow Study at. the Natural

S, ! ) Science Faculty, June 1970. {Analyse af regnskaber for insti-

7 -tutterne under det Matematiske Naturvidenskabehge fakultet

" ved Kgbenhavns Universitet, finansarene 1967/ 68 og 1968/69)
‘in Danish, pp 35.

T
v .

. j ‘ ] .
- This report attempts‘ to study the cash-flow thrOugh geveral departments

of the natural science fa'culty. The cﬁsh flow consists mainly of accounts which

constitute the research overhead The use of these resources might therefore

reveal some aspects of the research ac’tiv,tty.

4+

I* is iound that approximately 80 % of the research support is spent in thé

‘1

two_ last months of the fiscal year, The study also T,

-

maintain large inventories of materials, - .

eals that many departments

’__
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It is i‘ins.lly argued that large savings might be expected if more economic

inventory policies are'considered. - - -- T s

-~ e .

.
i * -
'

CERI-Regort VI :Jens N. Christiansen, Some Thoughts About Decision Varia-

bles and Decision-levels. May 1970.

(Nogle betragtninger over beslutningsniveauer og budget va-

rieble) in Danish, pp 9.

- I

The report is an internal working-paper dealing with some objectives for
~the educational system as seen from the Ministry ‘of finance.

. . )
; : ! :

CERI-Report Vli Niels Hammer -Jespersen, “Some ldeas'Behind the CERI-

E

s project May 1970, (Notat om udgangspunkter for CERI-~ -
prejektet pa basis af betsenkninger og m_ateriale i Undervis-

nings- ministeriet) in Danish, pp 25, . : ’ -

The report is an internal working-paper dealing with some of the ideas
and objectives behind the participation of the Ministry of Education in the CERI-

prdject. ' - «-

*

s s £ it Vo 00 ot Aot o o i e o %

CERI-Rtmort VIII Ray Jurkovxch ~Notes and Suggestions on the University of
. . -

Copenhagen's Structure, June 1970, in English, pp39 and .
Addendum pp 6, ‘ - . ’ \

-

»

This report is a sociological study on the structure of the University of - -8 -
Copenhagen The report is based upon interviews with persons "at varjous posi-
tions in the University system, The study shows that much difficuitv appecars
because large parts of the administration are based on inherited traditions. The

- report proposes that the University reorganize its committee system, in order
to give the copmittees better defined working areas. ’

- It is finally proposed that faculties and departmentsshould be permitted to
reorganize their structure a{f’cording to the situation. ‘ ) -
i -.
CERI-Report IX : Niels Hammer-Jespersen, Description of the Data File Sys-
tem at the University of Copenhagen. September 1970,
. (Beskrivelse af inférmationssystemet ved Kgbenhavns univer-
sitet) in Damsh,”pp 13. . 7 .

-

The report isa brief description of the present data-base system at the

- x ~
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- University of Copenhagen The” Universxty is at _present maintaining two separate,
data-systems One is an academic file system containing ini’orxnation about fa-
“culty and other e€mployees, enrolled students etc, -’

>
i/ B

This system_is based on an EDP-sys'tem The other file system contains‘ -

the economic administration of the University, This system is operated in a
traditional manual acceunting systers,

: This state of affairs xnake it almost impossible to obfain up-to-date infor-
ation from the Yatters system

—~— - ?
s

L

. CERI-Regort X : Hans Jgrgen Rasmusen. On Decentralized Planning in a Uni-

& .
N versity System, Aug. 1970, in English, pp 29,
i - ) ’ 'I‘his paper deals with some pronlexns encountered when introducing plan-
- ’ . ning techniques ina university systexn DI " S
. N ‘ it Centralized and decentralized planning is considered, and it is shown how

) - decentralized planning under cenfral control may lead to an effective xnanage-
- - v ment system, T . - -
. T - oo Y .
The vlanning problem is then formulated as a linear programming problem
[ ——
using Kornai-Liptak decomposition technique
1=

~ —

Numerijcal data is applied using data collected from the University of

Copennhagen as part of aaloint project between the Danish Ministry of Education

: and OECE, Paris. Tt -

P b
" The paper was presented at the Advanced Study Institute on Statistical Mo-
N dels in Education and Training,” London 1870,

% z

r
July 1970, (Pkonomisk Budgettering. nogle synspunkter) 4n
Danish pp 15, L \ -

This pai)er discusses the basic economic terms and the tx:aditional ideas
behind the budgetary preparations in public and private enterprises. The paper

continues to discuss the investmen, criterias and ends up with an introduction

tocost-benefit analyses, R - -
L

~ CERI-Report XII : Dr, Jonathan Halpern, 'Research in the Administration of a
University, Comparative Remarks on the Universities of .
Copenhagen and Cali{ornia Nov. 1970‘ “in English pp. -17.

o

’ CERI-Regorf X1 : Jens N. Christiansen, Economic Budgeting - SOme,'Ihoughts i
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This-paper is a comparison between the current research activities in
_ Berkeley and Copenhagen, The paper clearly states the very large and marked *
differences between the scale of activity in California ‘and Denxn,ark. It is shown
that-this difference is not entirely a result of the Tact that munagement sciences
were introdoced in the United States earlier. Differences in the organizationa}
structure and the general attitude towards planning is‘a major cause of this

1!
state of affairs, -

2

) CERI-Report XIII : Niels Ham;ner :Jespe'rsen, A éimulation +Model for aUaiver-
o . ~sity. March 1971, (Simulatioris-Model for et Universitet) in
- Danish pp 80, o
English summary of the mathematicai model pp 8,

J This paper gives a*very comprehensive description of a simulation model,

which Has been designed as a tool for providing information on the future re-

source demands, which are necessary to maintain the current structure or cur-

rently planned structural changes. The simulation model is built around a t?tu-

dent- and a faculty- flow model, These flow models compute stocks of students
) and faculty at the different levels and grades, thus permitting o compi'ntation of

resource demands and supply, g

The model is calibrated by using data from the pe3t 10 years, for the esti-
mation of technical coefficients andtransition robabilities,

-

-

CERI-ReEort xrv Hans J¢rgen Rasmusen, ADecision Model for Resource Plan-
‘ng. March 1971, (En beslutnings-model for ressourceplan
laegning) in Danish pp 37. English Ahstract .

- This paper attempts to analyse some of ‘the conditions which must be sa-
tisfied in an organization, ifdecision influence should be delegated to members
of the organization. ...

- Therpa};er initially stresses the importance of separating the,tactical. and
strategic pianning, It is further claimed that the main reason bihind centraliza-
tion of decisions is the central decision makers'uncertainty of the willingness .
and ability of the decentrai units to fulfili the goals of the total organization,

The paper continues with an analyzis of the*common resource decisions in
2 university systen{. It is argued that risk can be reduced by changing from a
marginal to a total resource planning procedure, as well as by a_cafeful speci-~
fication of perfo:;mance criterias, ’ -y
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_Bargaining process, 137, 181

INDEX ‘ .-

(Thxs mdex is not meant to be comprehensxve, but rather, indicative of the
ma]or,sub_;ects covered and of the most relevant pages on which they are

l‘ound) -

- - -

.

; xiA‘cademic freedom, 15

Achievements, 119, 122, 126,
170 -173-

Attained decision structure,
195

- Average life times, 93 97,
T 165, 171

.Biased plans, 117, 118 - 119,

169

Budgeting procedure, 36 =~ 37,
53, 58 - 59 75 - 176, 122
166 178 - 183

Cexlmgs - = .
- budget, 36, 74, 9:
manpower, 38, 74, 90,

122, 124, 130 -
“resource, 117, 119, 138,
162

Centralization, 115, 163

Centralized or d,ecentréiizeu
book keepmg,m44 45

Class-size 89 99, 135- 136

.Conflicting objectives, 143 - 149 .

Concept of hxgher education in
Depmark 21 -25

“of resource allocation,
144 - 149 h

Constramts 122, 123 - 124, 125

197

Coupling projects, 191 - 192
Costs, 120,7 123 .

_ Costs-benefit analysis, 64 66
" Criterias, 16, 50, 83 - 84, 100

Data requirements in the simulation
model, 103 - 104

Decentralization, 113 - 121, 137,
165, 181~ . -

Decision levels, 194

- Decision model, 149 - 152
Decision.e, movement of, 143 - 157

_ Decision structure, 178, 189 - 198
Demons, 190 : :

Deviation méasure, 149 - 150, 156

Earmarkmg of resources, 13 144
149, 156

Economiic mauagement, .59 - 61
-External economic—s,r 63, 64, 65

- -

Financial management, 54, 56 - 57
Financial year, 36, 53 - 54, 178 - 17

Forecasts and pro;ections 37 69, 'l
114, 168 - 16S
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Gross measure principle, 57, 118,
120, 151 - 152, 156

i

Institutions of higher education, 24

Konsistorium, 34, 82, 83, 113, 195

-

<

Linear’prograﬁxing, 123, 126 - 127
Long-range planniﬁg. 67-72, 196
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