


UES
',},J E‘}::’]ZIBJ.JLL “hys ’rff’J*’“ -
L) S LR
Ay e i
2, Progeg Matijg Udgess;.
2 "ey;:-l"anal Se cogg Fﬁcamm‘
g‘:alamﬁcat' n de"!’ensensyneww
0Co
A“oé.po
'ﬁ’GANISATlDI;I Fogr ECONDM;E.CD;‘D;\ER:ATIBN AnD DEVELOPMENT
aﬁmmmmp\% ET g ng‘ﬁrnqgusmsm

T E‘cnmami&hs_s ’
N -






OECD OCDE

EDUCATION AND DEVELOPMENT
ENSEIGNEMENT ET DEVELOPPEMENT

budgeting, programme analysis”
and cost-effectiveness
in educational planning

la programmation budgétaire
et Panalyse coat-efficacitée
dans la
planification de Penseighnement

DOIRECTORATE FQR SCIENTIFIC AFFAIRS
DIRECTION DES AFFAIRES SCIENTIFIQUES

DRGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT
phhiubi ekl by

ORGANISATION DE CODPERATIGN ET DE DEVELOPPEMENT ECONOMIQUES

.



The Organisation for Lconomic Co-operation and Development
was set up under a Convention signed in Paris on 14th December 1960
by the Member countries of the Organisation for European Economic
Co-operation and by Canada and the United States.  This Convention
provides that the O.E.C.D. shall promote policies designed :

— to aclueve the highest sustainable econoniic growth and employ-
ment and a rising standard of living in Member countries,
while maintaining financial stability, and thus to contribute to
the world economy ;

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

— 10 contribute to the expansion of world trade on a multilateral,
non-discriminatory basis in accordance with international
obligations.

The legal personality possessed by the Organisation for European
Economic Ca-operation continues in the O.E.C.D. which came into
being on 30th September 1961,

The menmbers of O.E.C.D. are Austria, Belgium, Canada, Den-
marh, France. the Federal Republic of Germany., Greece, Iceland, Ire-
land, Iraly. Japan, Luxembourg, the Netherlands, Norway. Portugal,
Spain, Sweden. Switzerland, Turkeyv, the United Kingdom and the
United Stares.

L Orgamsation de Coopératian et de Développement Economiques
a été instituée par une Convention signée le 14 décembre 1960, a Paris,
par les membres de I'Organisarion Européenne de Coopération Econo-
miquee, ainsé que par le Canada et les Erats-Unis. Aux termes de cette
Convention, I'O.C.D.E. a pour objectif de promouvoir des politiques
visant

— a réaliser la plus forte expansion possible de I'économie et de
lemploi et une progression du niveau de vie dans les pays
Membres, tour en maintenanr la srabilité financicére, et contri-
buer ainsi an développement de 'économie mondiale ;

— d contribuer d une saine expansion économique dans les pays
Membres, ainsi que non membres, en voie de développement
économiqiie ;

— @ contribuer @ Uexpansion du conunerce mondial sur une hase
nudtilatérale et non discriminatoire, conformement anx obli-

. gations internationales.

La personnalité juridique que possédair I'Organisation Europdenne
de Coopération Economique se continue dans I'O.C.D.E., dont la
création a pris effer le 30 seprembre 1961,

Les membres de I'O.C.D.E. sonr : la République fédérale d’ Alle-
magune, I"Autriche, la Belgique, le Canada, le Danemark, I'Espagne,
les Etats-Unis, la France, la Gréce. I'Irlande, I'Islande, I'Italie. le
Japon, le Luxembourg. la Norvége, les Pavs-Bas, le Portugal, le
Royawme-Uni, la Suéde, la S{zj.v.se{, et la Turguie.
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PREFACE

The O.E.C.D. Committee for Scientific and Technical Personnel, which is the
intergovernmental body responsible for the activities of the Organisation in education,
has embarked upon an experimental programme to examine and evaluate applications
of systems analysis and management techniques to practical educational planning.

As part of this programme a series of ad hoc meetings of experts has been arranged
to bring together the most recent information avoiloble in Member countries on specific
issues in this area. The present volume contains the papers presented at the meeting on
"Budgeting, Programme Analysis and Cost-Effectiveness in Educational Plenning" held
in April, 1968. In addition, an introductory summary has been included as well as the
presentations, given at the meeting, of present programme budgeting opplications in
Canoda and Sweden, together with a summary by Professor Vaizey of his impressions of
the meeting.

The meeting focused primarily on the integration of short-run ond long-run aspects
of educational planning and the relationship between objectives and implementation.
In this context the role of the budgeting procedure was particularly examined. The
papers and discussions dealt with various possible improvements to current budgeting
procedures, such os the introduction of more programme or function oriented budget
structures and the use of some form of multi-year budgets os o supplement to the annual
budget. A number of resource implication models were also presented at the meeting.
Suchmodels, which seem 1o be in a foirly advanced stage of development, can be use-

ful both for policy evaluation purposes and for the establishment of multi-year programme
budgets. /‘

The meeting also considered the use of such management techniques as cost-benefit
and cost-effectiveness analysis in programme planning and in resource allocation ftudies.
Though the usefulness of these techniques depends to o large extent on the naturf of the
problem under consideration and on the availability of data, it was felt, nonetheless,
that their application is already making an important contribution by helping clarify
educational objectives,



PREFACE

Le Comité du Personnel Scientifique et Technique de I1'OCDE, organe intergouver-
nemental responsable des activités de 'Organisation en matigre d'éducation, a mis en
oeuvre un programme expérimental afin d'étudier et d'évaluer I'application pratique
des techniques modernes d'analyse et de gestion aux problames de la planification de
['enseignement.

Dans le cadre de ce programme, le Comité a organisé une série de réunions
d'experts, dans le but de rassembler les informations les plus récentes concernant
certains aspects des résultats obtenus dans différents pays-Membres. Le présent rapport
rend compte des communications présentées lors de [a réunion d'avril 1968 consacrée
& "la Programmation budgétaire et |'Analyse colt-efficacité dans la Planification de
['enseignement". Ce compte~rendu est accompagné d'une note liminaire résumant
les différents documents présentés, de deux présentations d'applications actuelles de
programmation budgétdire au Canada et en Suéde, et d'un exposé du Professeur Vaizey
qui résume les débats et en tire un certain nombre de conclusions.

La coordination des aspects & court et moyen terme de la planification et les rapports
qui existent entre les objectifs et les moyens mis en oeuvre pour les atfeindre ont fourni
le theme principal de la réunion. Dans ce contexte, le réle de la procédure budgétaire
a fait I'objet d'un examen plus particulier. Les communications et les discussions ont
porté sur les différents moyens de perfectionner les procédures actuelles, tels {'intro-
duction de budgets structurés selon des programmes et |'utilisation de budgets couvrant .
plusieurs années en complément du budget annuel. Un certain nombre de modéles de
ressources onf été également présentés. Ces modeéles qui semblent avoir atteint un
stade d'évolution relativement avancé, peuvent étre utilisés & la fois & des fins
d'évaluation des politiques et pour la programmation budgétaire sur une base de
plusieurs années.

Les participants ont également examiné [‘utilisation de techniques de gestion felles
que l'analyse colit-bénéfice et colt-efficacité pour la planification par programmes
et pour les études d'allocation des ressources. L'efficacité de ces techniques dépe?d,

- dans une large mesure, de la nature des problémes et des données disponibles. Mcls'
il semble que d'ores et déja, leur application contribue & mieux préciser les objectifs

de |'enseignement.
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PART I

SUMMARY RECORD OF THE MEETING

by the Secretariat

The meeting examined the role of the budgeting procedure in the co-ordination
of fong=~term ond short~term educationa! planning and the present stage of develop-
ment as to the application of various analytical approaches such as cost-effectivenes:
ond cost-benefit analysis to educational planning problems. [n addition to a number
of speciclists who contributed pupers, the meeting was also attended by representativ
from most Member countries by their national administrations, An oppor~
tunity was thus provided for speciuhsrs in the field to discuss their work among them-
selves and for a dialogue between technicol specialists and educational planners and
administrators. Some of the main points of the papers and of the issues raised during
the discussion are outlined below.

Many educational problems have by necessity to be viewed over a long time
horizon. Not only do decisions concerning educational expansion and change take tim
to implement, but there is also often a long lead-time before a change in the educa-
tional system exerts its full influence on economic and social conditions.

(1) The present volume was prepared for publication by B. Schwarz who, as consulta
to the Directorate for Scientific Affairs, carried main responsibility in the organ
sation of the meeting.



In resource allocation studies the term programme (2) is frequently used as a nota-
tion for a function or end-objective oriented category. A programme might, for
example, consist of primary education or of a one-year prolongation of compulsory
schooling or science education in secondary schools. The programme concept seems
to be important for the entire planning process, i.e. for analytical work in connection
with the establishment of long-range plans as well as for budgeting and implementation.

Programme budgeting in its narrower sense means a partition of the activities con-
sidered in "programmes" and a presentation of their costs in accordance with these pro-
grammes. A programme budget is usually taken to mean a multi-year budget with a
programme structure. Various aspects of such programme structures or formats are
presented in Professor Hirsch's paper on "The Budget as an Instrument for Medium and
Long-Range Planning and Programming of Education” and in Professor Hartley's paper
on "Programme Budgeting and Cost-Effectiveness in Local Schools". The former paper
also gives an illustration of @ multi-year programme budget projection model for the
University of California which forecasts future resource needs for a 10-year period.
Professor Hartley presented examples of programme budgeting arrangements in local
schools. He also discussed the use of performance indicotors which eventually may
be used in cost-effectiveness analysis and concluded with an outline of present limita-
tions of the systems approach in local schools.

An account of the introduction of a rolling multi-year budget is given in Mr.
Dahlgaard's paper, "Problems in the Drawing up of a Three-Year Budget". It illus-
trated how the establishment of multi-year budgets can help to draw attention to
specific planning problems, such as imbalances between teacher supply and demand.
Different alternatives for dealing with such problems can then be further examined.

Professor Hirsch outlines in his paper the scope of planning as an activity intended
"to assist in the development of information and guide-lines to such educational
questions as what programmes should be developed, how should funds be allocated
between programmes, are programmes consistent with each other, what goals and
ohjectives should officials seek to achieve through their programmes, who should bene-
fit from and who should pay for education, how many students should be educated by
how many teachers and support personnel, with what background and training and in
what facilities and where?". He points out that for planning to be capable of imple-
mentation, the planning process must not end with the preparation of a set of recom-
mendations or plans prepared in isolation from the programmes through which they
must be implemented. The mechanism for implementation includes the preparation of
programmes in physical and financial terms which ultimately are set forth in the budget.

There was at the meeting a discussion of the interpretation of the programme
budgeting concept. It appears that programme budgeting in some countries is primar-
ily used in its narrower sense, i.e. it includes only the establishment of one-year or
multi-year budgets with a programme oriented structure. Most participants, however,
used programme budgeting in a broader sense covering an entire long-range planning
process which, as well as budgeting, involves programme analysis, various analytical
studies, and the establishment of a number of planning documents presenting more
complex and complete information than what can be contained in a budgetary docu-
ment. To avoid terminological confusion this note uses the term "programme planning”
for this wider concept.

(2) Explanation of terms and a general overview of the theme of the meeting is provided

in the paper "Introduction to Programme Budgeting and Cost-Effectiveness Analysis
in Educational Planning”.



There seemed to be general agreement at the meeting that the budget structure ha
to some extent, become obsolete in a number of countries and that improvements coulc
be made so as to make the budget present information which is more in gecordance wit
the present view of the educational system and its objectives. Furthermore, multi-
year budgets would facilitate the coordination of planning and budgeting. In this con
text, the question arose as to what extent the budget represents o commitment on the
part of the authorities. For one-year budgets it does undoubtedly represent such a
commitment. For multi~year budgets it would be useful to distinguish between that
part of the expenditures which is committed and that which remains open for subse-
quent reallocation considerations.

With regard to the need for budgetary reforms, it was suggested that, although

such reforms are important, they should not be given too much emphasis in relation

to the efforts which must be made towards systematic planning and programme analy-
sis. Even improved budgetary documents can contain only a small part of the infor-
mation necessary for planning decisions. This is due, among other things, to the

fact that @ partition of costs according to end-objective related programmes can never
be quite consistent as there will always be some overlapping between the programmes.

One of the advantages of the programme concept is the possibility of using it as
a basis for more consistent decentralisation and for the creation of incentives for
efficiency. Mr. Eide, in his paper, outlines the present Norwegian system for the
financing of education and the partition of decision-making responsibilities between
the national and the local governments. He examined different kinds of policy instru-
ments which he groups under three headings: (a) legal instruments, (b) financial
instruments and (c) informative instruments. Financial instruments can be made more
flexible than legal instruments, os they can influence the behaviour of the individuals
without reducing their freedom of action to the same extent. At present, governmental
subsidies in Norway are tied to only o part of the educational expenditure of local
authorities (teachers® salaries), that is, they are object instead of programme oriented.
The paper suggests that the use of total current expenditure, estimated by “standard
costs", forms a better bosis for subsidies and outlines how such a method creates
incentives for better resource allocation.

As to the analytical aspects of programme planning, there are a number of terms
in current use such as systems analysis, cost-effectiveness analysis ond cost-benefit
analysis. These methods or approaches are, of course, also used without direct con-
nection with programme planning, but they always involve some kind of programme or
system concept.

As pointed out in Professor Blaug's paper on "Cost-Benefit and Cost-Effectiveness
Analyses of Education", the term cost benefit analysis is mostly employed when the
"benefit" of a project can be measured in units directly comparable to its costs, that
is, generally in monetary units. In this case the benefit/cost ratio or a rate of return
is calculated to give a basis for decisions concerning the profitability of the project.
When the benefit of a project or progromme cannot be calculated or estimated in mone
tary units, which is often the case for governmental activities, another approach is to
define some measure of effectiveness or utility which is related to the objective of
the activity in question,







number of patients and quantity of supplies. The cost model of the Federal Republic
of Germany is somewhat more aggregated and calculates future budgeting implications
of demographic changes, various student/teacher ratios, etc.

When comparing different alternatives with the aid of cost implication models
there ore different methods for evaluating the results. Either different alternatives
having the same cost can be compared and the one having the "highest effectiveness”,
that is, best cccomplishing the objective in question, is chosen; or a certain objective
or output is fixed and the cost is minimized. This rather obvious procedure cannot
always be followed in practice because, among other things, measures of effectiveness
cannot always be directly estimated. Some other possibilities were discussed during
the meeting. In Denmark the cost implication of reducing the student/teacher ratio
from 24 to 20 was estimated and found very high in comparison with the cost of increas
ing the length of compulsory schooling. Baosed on general value judgments, an increa
of the compulsory school age was considered preferable and no explicit effectiveness
calculations had to be carried out.

In this context, problems and pitfalls as to the choice of productivity and effectiv.
ness measures were discussed at the meeting. [n connection with progromme budgeting
the point was stressed that budgetary documents would provide more useful information
if they included some measure of the output expected from the resources allocated.
This output measure should not, however, be misinterpreted by being considered
directly relevant for all resource allocation problems. For each planning problem a
measure or measures of effectiveness have to be defined so as to be directly related to
the objective(s) of the programme in question.

Conclusions

Though it is difficult to sum up the variety of views which were expressed in
these discussions, the Secretariat feels that there was general consensus as to the
following points which have a direct relevance to policy and decision-making-

(a) Programme planning can have an important role by helping clarify objectives and
by providing a framewaork for studies of the consistency between educational policies
and the accomplishment of educational objectives. Resource implication models can
be useful tools for such studies.

(b} The need for coordination of long-range planning with decision-making, budget-
ary and implementation procedures does not imply a need for changing responsibilities
Educational planning activities should, however, be oriented towards the provision of
information relevant to budgetory decisions. Budget structures and procedures on the
other hond may need systematic and continuous revision to be in line with current
policy objectives. This hormonisation of planning and budgetary functions does require
careful analyses of goals, resources ond policy instruments and their mutual interdepend
ence. Developments in this direction would also facilitate more extensive application
of such management techniques as cost-benefit analysis, cost-effectiveness analysis,
the application of cost models, policy instrument analysis, etc.

{c) It is important to cdopt o budgetary procedure that allows for periodic review of
total proyrammes as opposed to annua! budgeting procedures in which very large pro-
portions of the expenditure are already committed.






COMPTE RENDU DE LA REUNION

par le Secrétariat

La réunion a étudié le réle du processus budgétaire dans la coordination de la
planification & long terme avec celle & court terme, et 1'6tat présent du développemen
des applications aux problames de planification de 'enseignement des différentes
approches analytiques telles que les analyses codt-efficacité et colt-bénéfice. En
plus d'un certain nombre de spécialistes ayant soumis des études, la réunion a aussi
accueilli des représentants de la plupart des pays membres, nommés par leurs admi-
nistrations nationales. Une occasion était ainsi créée pour que les experts en la
matidre discutent de leurs travaux et pour que s'établisse un dialogue entre les
experts techniques et les experts administratifs de la planification de ['enseignement.
Quelques points importants relatifs aux différentes €tudes et aux problames soulevés
durant la discussion sont présentés ci-dessous.,

Parmi les problémes concernant I'enseig t, b p doivent né irement
&tre considérés dans une optique lointaine. 1l faut du temps, non seulement pour
mettre en oeuvre les décisions prévoyant une expansion et des réformes en matizre
d'enseignement, mais aussi pour qu'une réforme de |'enseignement produise tous ses
effets sur la collectivité dans les domaines économique et social.

(1) Le présent document a ét& préparé, en vue de sa publication, par B. Schwarz,
consultante & la Direction des Affaires Scientifiques, qui a pris {a responsabilité
de cette réunion au sein de !'Organisation,



Dans les études concernant la répartition des ressources, le terme de "programme (1)
cst souvent utilisé pour désigner une fonction ou une catégoric orientée vers un objectif
final. Ainsi, l'instruction primaire, la prolongation d'un an de la scolarité obligatoire
ou l'enscignement des sciences dans les ¢tablissements secondaires peuvent constituter
des programmes. Cette notion de programme joue un réle important dans tout le
proccssus de planification, qu'il s'agisse des études analytiques précédent |'établis-
sement de plans @ long terme ou de lo programmation budgétaire et de sa mise en
ocuvre,

Pour Gtablir une programmation budgétaire, au sens étroit du terme, on divise les
activités considérées en "programmes" ¢t on établit en conséquence la présentation des
dépenses correspondantes, Par budaet parprogramme, on entend généralement un budget
pluri~annuel structuré suivant les programmes. Divers aspects de ces structures ou
formats de programme sont examinés dans le document de M, Hirsch intitulé :

"Le budget : outil de planification et de programmation de l'ensecignement & moyen et
& long terme" ¢t celui de M. Hartley qui est intitulé @ "Programmation budgétaire et
colt-cfficacité dans les institutions régionales” . M. Hirsch donne, & titre d'exemple,
un modele de projection d'un budget programmé pluri-annuel, établi pour I'Université
de Californie, qui prévoit les besoins de ressources pour une période de 10 ans.

M. Hartley donne des exemples de programmation budgétaire établie pour des écoles
sur le plon local. |l ¢tudic ¢galement L'utilisation des indicateurs d'efficacité et leur
application éventuclle & 1'analyse codt~cfficacité ; pour terminer, il trace, dans leurs
grandes lignes, les limites actuelles de 1'analyse des systémes appliquée a des écoles.

M. Dahlgaards, dans son document intitulé : "Problemes liés & |'établissement
d'un budget triennal" donne un exemple de budget pluri~annuel & horizon mouvant.
[l montre comment ['établissement de budgets pluri-annuels permet d'attirer |'attention
sur des problames spécifiques de plaonification tels que le déséquilibre entre I'offre et
lo demande de professcurs. Les diverses solutions peuvent alors étre étudiées de plus
pres.

Dans sa communication, M. Hirsch définit la planification comme une activité
qui doit aider & élaborer des informations et des principes directeurs sur des problemes
touchant |'enseignement : types de programmes & élaborer, répartition des fonds entre
les programmes, compatibilité des programmes les uns avec les autres, objectifs que
les experts administratifs doivent chercher & atteindre dans leurs programmes, bénéfi-
ciaires de l'enseignement et organismes qui doivent en supporter la charge, nombre
d'étudiants auxquels |'enseignement doit étre dispensé, effectif des professeurs et
auxiliaires, leurs diplédmes, et leur formation professionnelle, les installations néces-
saires et leur point d'implantation. M. Hirsch remarque que, pour que les plans soient
réalisables, il ne faut pas que le processus de planification prenne fin avec |'élabo-
ration d'une série de recommandations ou de plans sans que des programmes d'exécu~
tion aient &té prévus. Le mécanisme de mise en oeuvre comprend |'élaboration de
programmes matériels et financiers, qui finalement sont incorporés dans le budget.

(1) Le document présenté par B. Schwarz sous le titre "Introduction & la programmation
budgétaire et a ['analyse colt-efficacité dans la planification de l'enseignement”,

donne I'explication des termes employés et contient une étude d'ensemble des
thémes traités au cours de la réunion.



Les participants ont examiné le sens du concept de programmation budgétaire.
11 semble que dans certains pays, le terme de programmation budgétaire soit utilisé
dans un sens étroit, pour désigner uniquement |'établissement de budgets annvels ou
pluri-annuels structurés suivant les programmes. De nombreux participants ont
cependant utilisé les termes de programmation budgétaire dans un sens plus large,
couvrant tout un processus de planification & long terme qui, englobe, non seulement
["établissement de budgets, mais aussi |'analyse des programmes, diverses études ana-
lytiques et I'établissement d'un certain nombre de documents de planification ou
figurent des renseignements plus détaillés et plus complets que ne peut en contenir un
document budgétaire. Pour é&viter toute confusion terminologique, nous avons adopté
dans cette note le terme de "planification par programmes™ pour couvrir ce concept
plus large.

Tout le monde semble s'étre accordé & reconnaitre au cours de la réunion que la
structure budgétaire était quelque peu dépassée dans un certain nombre de pays et
qu'il follait y apporter des oméliorations de fagon que la siructure dv budget corres=
ponde mieux & |'idée qu'on se fait actuellement du syst2me d'enseignement et de ses
objectifs. En outre, des budgets pluri-annuels faciliteraient la coordination des plans
et des budgets, A ce propos, on peut se demander dans quelle mesure le budget repré-
sente un engogement de la part des autorités. Le budget annuel représente sans aucun
doute un tel engagement. Pour le budget pluri-annuel, il conviendrait de distinguer |
part des dépenses qui est déja engogée de celle dont la répartition reste & fixer.

Quant gux réformes budgétaires, il a §té reconnu que c'était un point important,
mais qu'il ne devrait pas leur accorder une trop grande place au détriment des efforts
tendant & rendre systématiques la planification et I'analyse de programmes. Méme
améliorés, les documents budgétaires ne peuvent contenir qu'une petite partie des
renseignements nécessaires & la prise de décisions en matigre de planification. Cela
est do, en particulier, au fait que ['attribution des colts suivant les horizons de
choque programme n'est jamais totalement cohérente car il existe toujours des
recouvrements entre certains programmes,

Un des avantages de cette notion de programme est qu'on peut en faire la base
d'une décentralisation plus rationnelle et s'en servir pour créer des stimulants et
améliorer ainsi |'efficacité des politiques. Dans son document, M. e expose les
grandes lignes du systeme appliqué actuellement en Norvége pour le financement de
1'enseignement et la répartition des pouvoirs de décision entre les autorités centrales
et les avtorités locales, Il examine différents instruments de politique, qu'il classe
en trois groupes :

(1) les instruments de caractere juridique,
(2) les instruments financiers, et
(3) les instruments d'informations,

Les instruments financiers peuvent &tre d'une utilisation plus souple que les instrument
de type juridique : ils influeront sur le comportement des individus, sans réduire pour
autant leur liberté d'action. Actuellement, les subventions attribuées par I'Etat
norvégien ne couvrent qu'une partie des dépenses d'enseignement des autorités locales
(salaires des professeurs) ; autrement dit, elles sont orientées vers un objet et non vers
un programme. M, Eide estime que le montant total des dépenses de fonctionnement,
estimé au moyen de "cobts standard" offre une meilleure base au calcul des subvention
et que cette méthode favorise une meilleure répartition des ressources.




A propos des aspects analytiques de la planification par programmes, on utilise
couramment un certain nombre de termes comme I'analyse des systemes, |'analyse

colt-cfficacité et I'analyse colt-bénéfice. Les méthodes ou démarches que ces
expressions recouvrent, peuvent évidemment étre utilisées en dehors de tout rapport

direct avec la plonification par programmes, mais clles reposent toujours sur un
concept de programme ou de systéme.,

Comme le fait remarquer M. Blaug dans son document : "Analyses cobt-bénéfice
ct cobt-cfficacité appliquées & I'enscignement”, le terme onclyse colt-bénéfice est
surtout employé lorsque le "bénéfice” d'un projet peut étre mesuré en unités directe-
ment comparables & son codt, c'est-a-dire généralement en unités monétaires. Dans
ce cas, on calcule, soit le rapport bénéfice-codt, soit un taux de rendement qui
permet d'apprécier lo rentabilité du projet. Lorsque le bénéfice d'un projet ou d'un
programme nc peut ¢tre calculé ou estimé en unités monétaires, ce qui est souvent le
cas pour les activités du secteur public, une autre méthode consiste & définir une
mesure d'efficacité ou d'utilité, liée & I'objectif visé.

L'analyse colt-bénéfice appliquée a I'enscignement consiste généralement &
calculer la "rentabilité interne" des sommes investies dans I'enseignement, autrement
dit, & déterminer le taux d'actualisation qui permet d'6galer la valeur actuelle du
supplément de gains qu'obtiendra durant son existence un individu ayant regu un
supplément d'instruction d'une certaine durée ou d'un certain type (ou-deld de la
scolarité obligatoire) & la valeur actuelle du colt de ce supplément d'instruction. Par
"colt" on entend, non seculement les dépenses d'enscignement proprement dites
(salaires des professeurs, bdatiments, livres, etc.), mais aussi les gains auxquels les
étudiants ont renoncé en poursuivant leurs ¢tudes au licu de prendre un emploi rému-
néré. Si par "colt" on entend sculement les dépenses et le manque & gagner des
étudiants ct si |'on considére les gains imputables & ['instruction regue, nets d'impdts,
on parle de "rentabilité privée" ; si I'on fait entrer en ligne de compte toutes les
ressources affectées & I'enseignement et si |'on considere les gains bruts d'impdts, on
parle alors de "rentabilité sociale".

M. Blaug décrit le réle de I'analyse coOt-bénéfice dans I'enseignement, ses avan-
tages, ses limites et la nécessité de la compléter par des analyses colt-efficacité en
raison de la multiplicité des objectifs de |'enseignement, chacun exigeant une analyse
distincte coOt-efficacité. Si l'utilisation d'un taux de rentabilité sociale dans I'ensei-
gnement est un probléme trés complexe et quelque peu controversé, le taux de renta-
bilité privée devrait trouver une utilisation plus directe, car c'est un des principaux
facteurs qui agissent sur la demande sociale d'enseignement. Au cours des discussions,
on s'est étonné du peu d'intérét que rencontrait dans les pays européens la collecte
des données nécessaires au calcul du taux de rentabilité privée.

M. Froomkin, dans son document : "Allocation des ressources dans |'enseignement :
vers une théorie des subventions", indique une nouvelle application du calcul du
taux de rentabilité privée ; il suggére que les subventions de |'Etat aux étudiants soient
utilisées pour réduire les inégalités de revenus. Mais pour produire cet effet, les
investissements dans ['enseignement doivent d'abord provoquer une diminution, suivant
une courbe uniformément descendante, des taux de rentabilité interne pour tout sup-
plément d'instruction regue. Si les subventions & I'enseignement, & un niveau donné
des étudiants, disons au niveau universitaire, sont augmentées pour égaliser les chances




d'acces & |'enseignement, mais que I'espace disponible pour accueillir les nouveaux
inscrits reste le m&me, les &tablissements d'enseignement supérieur peuvent fort bien
pratiquer une sélection plus sévere et n'admettre que les &tudiants les plus doués,
Dans ces conditions, la concentration des revenus s'accentuera probablement, plutdt
qu'elle ne diminuera. Une des conclusions qui ressort du document de M, Froomkin
est que, dans les pays ou I'égalité d'accds & I'enseignement et la redistribution des
revenus sont des objectifs scolaires importants, les politiques envisagées en matizre
de subvention doivent étre soigneusement examinées du point de vue de leur effet
sur ces deux objectifs,

Dans la planification & long terme, |'analyse codt-efficacité requiert une estima:
tion de toutes les conséquences financidres des programmes considérés. Il faut done
élaborer des mod2les de colts ou de ressources. Le document du groupe de Pr. Judy
sur 1'"Application de I"analyse des systemes & |'appréciation de différents projets de
faculté" et celui de MM. Schmitz et HUfner sur "Le réle des modéles de colts dans
la planification de I'enseignement - le cas de la République fédérale d'Allemagne"
contiennent des exemples de modales de colts, avec un examen du réle qu'ils jovent
dans la planification et 1'établissement des budgets. La premiére étude montre commer
'analyse des systemes peut aider la planification au niveau de I'université, av moyen
d'une étude de cas se rapportant & un probleéme de planification dans une université
donnée. Les auteurs décrivent quelques-uns des problemes qu'on rencontre dans une
telle analyse et dans I'application de ses résultats, Pour cette étude, on a mis au
point un mod2le permettant de calculer les conséquences du projet en matizre de
ressources, On fait entrer dans ce modele la description technologique du systéme et
les niveaux de production & atteindre (output) (programmes, nouveaux inscrits, etc.)
et calcule les quantités d'inputs "nécessaires” pour y parvenir. Ce modale a été
appliqué & une faculté de médecine. Dans ce cas les inputs que 'on calcule directe-
ment gréce aux programmes de simulation sont les suivants : personnel et espace
nécessaires, nombre de malodes, etc. Le modéle de codts mis au point en République
fédérale d'Allemagne se situe & un niveau d'agrégation plus élevé. |1 permet de
calculer I'incidence future de ['évolution démographique sur I'établissement des
budgets, divers rapports &laves/professeur, ete.

Quand on compare les diverses solutions possibles au moyen de modiles de colts,
on peut utiliser diverses méthodes pour évaluer les résultats, soit que J'on compare les
solutions correspondant & un méme colt et qu'on choisisse la solution la plus efficace,
c'est~2-dire celle qui permet le mieux de réaliser I'objectif considéré ; soit qu'on fixe
un certain objectif ou output et qu'on en réduise le colt au minimum, Cette procédure
qui parait assez simple, ne peut pas toujours &tre suivie dans la pratique, parce que,
notamment I'efficacité ne peut pas toujours &tre directement mesurée, D'autres pos=
sibilités ont été examinées au cours de la réunion. Au Danemark, on a estimé les
conséquences pour les colits d'une réduction de 24 & 20 du rapport élaves/professeurs
et on o constaté que les codts obtenus étaient trés élevés par rapport av codt de
prolongation de la scolarité obligatoire, Partant de jugements de valeur de caractére
général, on a estimé qu'il était préférable de prolonger la scolarité obligatoire et on
n'a pas eu & effectuer de calcul explicite d'efficacits.

Dans le présent contexte, on a étudié les problemes et difficultés que pose le
choix des mesures de productivité et d'efficacité. A propos de la programmation
budgétaire, on a souligné que les documents budgétaires seraient une source de




renseignements plus utile s'ils comprenaient une mesure de la production qu'on espére
tirer des ressources allouées. Cette mesure ne doit pas cependant &tre utilisée mal &
propos en considérant qu'elle peut étre appliquée directement & tous les problémes
d'affectation de ressources. Pour chaque probléme de planification, il faut définir
une (ou plusieurs) mesure (s) d'efficacité, qui soient directement liées & |'objectif
(ou aux objectifs) du programme considéré.

Conclusions

Bien qu'il soit difficile de résumer les opinions trés diverses exprimées au cours
des discussions, le Secrétariat estime qu'il y a eu un accord général sur les points
suivants, qui ont directement trait & la politique et & la prise des décisions :

(a) La planification par programmes peut jouer un réle important en aidant & clarifier
les objectifs et en fournissant un cadre pour étudier la cohérence entre les poli-
tiques d'enseignement et la réalisation des objectifs d'enseignement. Les modéles
d'incidence sur les ressources peuvent &tre des outils utiles pour ces études.

(b) La nécessité de coordonner les procédures de planification & long terme avec les
procédures utilisées pour la prise des décisions, |'établissement des budgets et la
mise en oeuvre des programmes, n'implique pas qu'il faille modifier la répartition
des tdches. La planification de |'enseignement devrait cependant étre orientée
vers la collecte d'informations propres & faciliter les décisions de caractére budgé-
taire. Par ailleurs, il est nécessaire de procéder & une révision systématique et
continue des structures et procédures budgétaires, afin qu'elles correspondent aux
objectifs actuels d'ordre politique. Cette harmonisation des fonctions de planifi-
cation et d'établissement des budgets exige une analyse attentive des objectifs,
des ressources, des instruments de politique et de leur interdépendance. Un
effort dans ce sens faciliterait |'application de techniques de gestion, telles que
'analyse colt-bénéfice, |'analyse colt-efficacité, les modéles de cobts,
['analyse des instruments de politique, etc.

(¢) 1l importe d'adopter une procédure budgétaire qui permette de revoir périodique-
ment 'ensemble des programmes, par opposition aux procédures budgétaires
annuelles, dans lesquelles une trés large part des dépenses est déja engagée.

(d) H existe déja un certain nombre de modéles et de structures budgétaires types pour
la programmation budgétaire de |'enseignement aux divers niveaux de |'adminis-
tration. On devrait s'efforcer d'utiliser les connaissances existantes et d'organiser

-~

une formation spécialisée & l'intention des personnes affectées & ces activités.

(e) La planification par programmes fait intervenir un certain nombre de méthodes et
de démarches dont aucun n'est entiérement nouveau. Elle peut, cependant, amer-
ner & envisager certains changements progressifs et une application plus large de
certaines techniques pour faciliter la planification et I['élaboration de la politique
en matiére d'enseignement,

1T



A PERSONAL IMPRESSION

by John Vaizey

This was a meeting of some complexity with @ number of different strands in the
discussion, so on apology must be offered in advance for the inadequacy of the treat-
ment of the subject, and especially the fact that this note will not deal with all the
valuable contributions that were made. Here, however, the main issues are presented
and analysed. The OECD secretariat in introducing the meeting pointed out that in
education, as in some other parts of the public sector, there is both a short run and a
long run planning problem. The whole context of the discussion was to put into
perspective various possible methods of achieving the reconciliation of these short
run and long run objectives. One of the things that came out of the meeting was that
there is a variety of ways - some of them new in education - of attempting to reconcil,
these two ends.

The secretariat pointed out that there has been a growing emphasis on the role of
the budgeting procedure as such in the planning process. The interaction of budget~
ary procedures and planning procedures affects and changes both the planning process
and the budgetary process, Characteristically, it seems, the budgetary procedure is
an annual one; on the other hand, the planning process is usually a long term one. In
any realistic attempt to reconcile these two procedures, it seems that there has to be
a long term budgetary process to supplement the annual one.

The second main point of departure was that in education {as in many other aspe:
of the public sector) the service has multiple objectives. The problem is the reconc
ation of these complex objectives. Hitherto the O,E,C.D. has concentrated on
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trying to reconcile these complex objectives with each other through the planning
procedures which it has been associated with in a number of countries. Planning pro-
cedures (especially of manpower forecasting) have evolved in many countries in the
MRP and EIP programmes. Now several O.E,C.D. Member countries are trying to
explore the new budgetary systems which are evolving, and which also purport to
represent an additional method (and some would hold an alternative method) of recon-
ciling the short and the long term, and reconciling complex and sometimes divergent
objectives. The starting point of the meeting, therefore, was interest in the rapid
development of programme budgeting, and in related techniques of analysis ~ a devel-
opment that has occurred in recent years particularly in North America and Sweden -
and its possible relationship to educational planning procedures. Professor Werner
Hirsch pointed out in his opening comments on his paper that the central problem of
long term planning, and of budgetary programming, was 'to try and play around with
a variety of more or less open-ended, unstructured models which enabled you to check
the consistencies within your planning procedure, or perhaps check for inconsistencies
within your planning procedure.' This postulation of planning and PPBS procedure as
essentially open-ended models, which enable a wide range of alternatives to be con-
sidered, that Professor Hirsch enunciated in his opening speech, became a central
issue of the discussion. It might not unfairly be characterised as a discussion between
the 'budgetary' protagonists on one side and the 'planners' on the other. They accepted
the common objective of 'playing around with a variety of unstructured models', but
there were considerable differences about the relative merits of the various techniques
used in achieving this objective.

The other two papers that were presented on the first morning were Professor
Hartley's valuable and important study of what experiments in PPBS are occurring in
local school systems in the United States, and the Danish study of three-year budgets.
Professor Hartley made two central points. So far there have been very few attempts
to undertake PPBS procedures in local school systems in the United States, and what
attempts there are, are in their very early stages. Secondly, the costs of installation
of these procedures have been exceptionally heavy. In other words PPBS at the local
school district level is not a cheap or easy tool which has been widely tested in the
United States. One could also say that the Greater London Council, in England,
has been interested in a programme of PPBS, but so far has been able to do little in
the government of London, presumably for the same reason as the Americans; PPBS is
an expensive procedure to introduce, and a very complex one. The Danish paper
drew attention to the fact that in Denmark (and also, in parenthesis, one might add in
a great many other countries too) there is a long term 'rolling' budget which has been
evolved and which forms the basis of much of the annudl budgeting procedures of many
Departments of Finance or Treasuries throughout Europe and North America. A few
countries - the specific examples that the meeting was given were Sweden and Canada -
have gone further than this in that they have formally adopted some kind of PPBS pro-
cedure for their central budgetary mechanism. Again these arrangements are in their
early stages and are not by any means a central part yet of the whole budgetary pro-
cedure. The same may well be said of President Johnson's adoption of the MacNamara
doctrine in the United States Federal Government. Professor Hirsch was heard to
observe some months ago that this PPBS in the Federal Government existed quite large-
ly on paper in Washington, and not in many actual practical instances.



There followed a number of important papers which dealt with several cost models
shich have been evolved. The striking example that was presented was from the
‘ederal Republic of Germany, which in essence drew from a number of other develop-
rents which had taken place in other countries. There was then an extremely power=-
ul presentation by Professor Judy and his colleagues of a paper dealing with the
xperiments in the installation of systems analysis procedures in the medical faculty
f the University of Toronto. Many delegates felt that this immensely intriguing and
mportant contribution may well be a model that the O,E,C.D. should seek to see
ried out in a number of other countries. To try to get o university to think rationally
bout the allocation of resources is difficult, and any effective tool, however com-
lex, is desirable. It is to be hoped that this model will become generally available.
'he fact that it has been used in a Faculty of Medicine is especially hopeful since
his is a refuge of academic conservatives in many universities.

The meeting then turned to the question of what incentives could be used to try
o achieve a more rational allocation of resources within education. This was one of
he less satisfactory parts of the discussion because it was not wholly clear whot the
woint of that discussion was. It was suggested in the papers that various fechniques -
lanning or PPBS, to take two examples ~ had to get people to act in certain ways,
ind therefore the question of incentives was clearly an important one; it is a discuss-
on akin to the effectiveness of the price system versus direct controls, that now rages
n Eastern Europe, and was a perennial topic of discussion in the economies of the
ost-World War [ period. The discussion was made clearer by the subsequent discuss-
on of Professor Blaug's paper.

A more general and perhaps much more speculative evaluation of what these two
liscussions really concerned may well be in some respects in order. Intellectual
istary is a difficult exercise to embark upon, but one brief point may be made.
iecause of the widespread unemployment in the 1930's, economists turned their
ittention (and notably, of course, Lord Keynes turned his attention) to the problems
f analysing the causes of unemployment. The Keynesian and Swedish revolutions
n economic thought then occurred. This was followed by the development, at the
evel of opplied economics, of national income accounting, and of proposals for
eformulating the budget in the context of a full employment budget. [t was pointed
yut at that time that the old concept of a balanced budget of financial flows bore
ittle or no relation to the role of a budget in a post-Keynesian situation. Sir John
ind Lady Hicks devoted some of their energies in the earlier 1940's to drawing up
rew forms of government accounts which would enable governments to achieve the
>bjectives ~ full employment with stable prices ~ which they were setting themselves
35 a resuit of the Keynesian revolution. Thus there was o progression from unemploy-
neat to the intellectual formulation of a new budgetary structure. A similer situation
‘aces economists, if the intellectual background of PPBS is examined. In the great
yrowth of public expenditure which has occurred in the Western world since World
Mar 11, there has been a more or less unsatisfactory situation in allocating resources.
No systematic, intellectually defensible, system for allocating these resources existed
juring the period of growth. [f one compares Lever's Economics of Control or other
slassic texts, with what actually occurred, the intellectual gap is self~evident, parti-
sularly, perhaps, was this true of the military and defence sectors, where pressures
r various new weapons systems led to an enormous increase in defence expenditure
with no apparent rationale. A major factual basis for the new kind of thinking in
public finance, witnessed by Hitch and McKean's work, is that this kind of problem
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cannot be solved by appealing to the rationality of the market - because by definition
there is and con be no market in the defence situation, or in many other parts of the
public scctor. Secondly, there hove been certain intellectual developments in the
ficld of welfare cconomics. One notes, first, the development of Pigovian welfare
cconomics, of concepts, of private and social costs and benefits. There was then o
great debate in sociolist cconomics about whether or not there could be a 'rational’
economy with a non-price, non-market, system. The Hayek-Lange debate is central
to the intellectual origins of PPBS, since PPBS is a system of trying to set out a logic
of choice in terms of trade-offs. These trade-offs have to have some sort of numerator.
That is what the debate was about. [f these trade-offs can be agreed, not subjectively
but generally, then a 'rational’ system is possible.

Therefore it secemed that underlying the discussion was a move from an intellectual
formulation of the rationality of the non-market sector, which had proctical conse-
quences, just as the Keynesian revolution led to new budgetary functions. In this con-
text, (i) PPBS is bosically an educational device - o device among @ number of others -
to elucidate goals, to elucidate alternative means of achieving those goals, and there-
fore to improve the dialogue between those who ore providing the resources and those
who are making use of the resources, to improve the dialogue, that is, between the
exccutive departments ond the central financial departments. (ii) Arising from this
need for an improved dialogue, is the question whether there is therefore a need for o
formal reform of the budget structure. Or, in foct, is it better done by a continuous
review of the budgetary process, and o continuous process of improving the budgetary
presentation? (iii) How can people become accustomed to thinking in terms of trade-
offs? (iv) To do this there is a need for more competent, trained, people to think
about trade-offs and to formulate procedures, especially if o nation fiscally goes over
to a PPBS system. In olmost all the papers, it was shown that going over to PPBS
involves substantial outlays on trained and qualified manpower.

It was ot this point that a central question was raised. This was the complex
question of whether the ordering of the priorities (according to these means just
adumbrated, or by any other means) takes place in a budget bureau (a Department of
Finance or Ministry of Finance) or whether it is done by the planning bureau. It was
the link and the co-ordination between the planning process and the budgetary process
which was a continuous undercurrent in a great deal of this discussion. [t did not take
the form of o formal dialogue between planners on the one hand and the PPBS people
on the other hand, but there was a distinction between those who thought that pro-
gramme preparation was the central part of the planning procedure and those who
thought that this should be (and could be) formalised in a budgetary procedure.
Obviously national experience differs, and colours opinions on this question. Hitherto,
O.E.C.D. work in relation to education has tended to concentrate on problems of
planning. If this meeting came out - under O,E.C.D. auspices - in favour of PPBS,
it might look rather as though O.E.C.D. was not maintaining certain of its earlier
positions. This was one of the central questions. In fact there was no necessary con-
flict. An attempt at reconciliation might be this: educational planning activities
should be oriented towards the provision of information relevant to budgetary decisions.
Budgetary structures and procedures, on the other hand, may need systematic and con-
tinuous revision to be in line with currect policy objectives. This harmonisation of
planning and budgetary functions requires careful analysis of goals, resources and
policy instruments and of their mutual interdependence. Developments in this direction
would also facilitate the more extensive application of such management techniques os



cost benefit analysis, cost effectiveness analysis, the application of cost models,
policy instrument analysis, and so on. These techniques, although still in the early
stages of development, show considerable promise as tocls for more rational decision~
making.

Two crucial questions were raised in this connection. The first question arose
from the fact that Member stotes are already in a situation where they have very large
outlays on education and associated programmes, They are very heavily committed
towards these outlays. How caon they best review these existing programmes and, if
need be, eliminate them? This was, of course, a central issve in the U,S. defence
programme reconstruction by the MocNomaro analysis. The extreme difficulty of
giving up a particularly programme once it has been adopted was constantly stressed.
The second question which was raised was how to add up disparate non-monetary bene-
fits. This wos the question to which Professor Blaug addressed himself. This was one
of the key issues, which is, of course, a general economic issue.

The next question that arose from what Professor Judy and Professor Froomkin said,
concerned the function of PPBS and the other new techniques - a function that was put
as to try to open up a problem, to examine different ways of solving it, to improve
the quality of decision-making, to improve the implementation of decisions. Professor
Froomkin summed up his position by saying that the PPBS system is a sorting out of
objectives, and a trading-off between those objectives. To this, Professor Hartley
made the very important reservation that, in fact, when one tried to set out education-
al objectives and to quantify them, what one got was a 'rag-bag of clichés and truisms
It was, in fact, a much more difficult task to set out these objectives of education
than is sometimes believed,

in oddition, at the technical level, it is difficult to formulate alternative means
of attaining objectives, because it is difficult to open up the production function of
education, If alternative courses of action were proposed, it would be necessary to
try and say to a school (for example), 'would you rather have ten thousand dollars to
spend on a teacher, or on a non-teacher, or on equipment?’ There are many intelle-
ctual problems to be faced in this matter in the pedagogic sense, and there ore also
all sorts of administrative and budgetary problems to overcome. That point was made
most forcibly by Mr. Hammar from Sweden. In the specific examples that were given
at the meeting, a number of useful taols were made available which would come in
what Professor Hirsch called 'sub-programmes'. These were the cost models, the
improvement of cost models, the systems approach that Professor Judy had devised at
the University of Toronto, special studies such as those that Professor Blaug spoke of,
about the calculation of the private rate of returns and its influence on decisions by
students - and in oddition to these 'sub-programmes' there were the intellectual pro-
blems of the total factor productivity approach and the statistical problems of doing
cost-benefit studies in education, The stotistical problems were especially serious
because of the vagueness of the concepts and because of the difficulty in finding the
relevant data. This availability of data was a central and important question. PPBS
is intellectually impressive; but the technical problems which have accompanied its
introduction, and the political hostility that has to be overcome at the point of intro-
duction, may make it pragmatically less impressive. Political hostility is not unimpo-
tant.



In many countries the formulation of the budget in Keynesian terms has not occurred;
most budgets are pre-Keynesian budgets. Political objections arise not only because of
innate conservatism, but because the major aim of PPBS is to have existing programmes
brought under review - and 'brought under review' is, of course, sometimes a euphem-
ism for 'thrown out'. Opposition to PPBS is a fight between programmes as well as a
fight between budgetary techniques.

In summary, it might be possible to put forward certain points that seemed to
command assent. First, the educational system with its multiple objectives and levels
of devision-making has a special need of techniques such as cost-effectiveness analysis
for the evaluation of its programmes, and for budgeting systems which make these pos-
sible. Furthermore, many of the objectives of education are by their nature very long
term and budgetary decisions often have long term implications, whereas public autho-
rities are unwilling to make long term budgetary commitments. This makes the setting
of objectives and the planning and implementation process a particularly complex task
in which budgetary procedures have an important role to play.

Secondly, programme budgeting and cost-benefit analysis are important for organi-
sing thinking about relationships between objectives and their implementation.

Thirdly, it is important to adopt a budgetary procedure that allows a periodic
review of total programmes, as opposed to an annual budgeting procedure in which
very large proportions of expenditure (and in education this may well be 98% of the
expenditure) are already, in fact, committed.

Fourthly, a number of models and formal budget structures exist for programme
budgeting in education at various levels of administration and attention should be
given to the provision of some specialised training to economists and others who have
the necessary intellectual background.

Fifthly, budgetary procedures and structures and administrative and planning pro-
cedures and structures are closely linked, and there is @ major need for innovation and
flexibility in both, so that complementary and conflicting objectives become apparent.
They can be readily evaluated and incorporated within the budgetary system.

Sixthly, emphasis was laid on the importance of analytical studies to provide
information relevant to the programme budgeting system.



IMPRESSIONS SUR LA REUNION

par John Vaizey

Cette réunion a présenté une certaine complexité, et les discussions se sont
engagées dans plusieurs voies différentes, de sorte que je dois m'excuser & I'avance
des insuffisances de mon exposé, et notamment du fait que dans la présente note il
ne sera pas fait état de toutes les contributions intéressantes qui ont été apportées
av débat. Toutefois, les principaux problemes seront évoqués et analysés. Le
Secrétariat de 1'O.C.D.E., introduisant le débat a souligné que dans I'enseignement,
comme dans d'autres parties du secteur public, il existe un double probladme de plani-
fication, & court terme et & long terme. L'ensemble de la discussion avait pour objet
d'apprécier la valeur relative de diverses méthodes permettant de concilier ces
objectifs & court et long terme . L'un des faits saillant de la réunion est, qu'il existe
plusieurs voies possibles pour atteindre ces buts, dont certaines revétent un caractére
novateur dons le domaine de |'enseignement.

Le Secrétariat a signalé que les procédures budgétaires acquigrent une importance
croissante dans le processus de planification. L'interdépendance des procédures budgé-
taires et des procédures de planification influence et modifie autant le processus de
planification que le processus budgétaire. Il semble que de fagon générale la procédure
budgétaire soit de nature annuelle ; en revanche, la planification est généralement &
long terme. Pour essayer, avec quelques chances de succds, de coordonner ces deux
procédures, il semble donc que le budget annuel doive &tre complété par un processus
budgétaire & plus long terme.
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Le deuxitme point important vient d i s 'ensed

beaucoup d'autres parties Su socteur pub!t;cfml'cq'l;iv(i’:;brlé ijlgncmcm" crife m
[oaueoup ¢ auti rhies o lic, le 2 pond & des objectifs me
' { 'me consizte & concilicr ces objectifs complexes, Juiqu'a présent

" O.C.D.E, s'est principaloment cfforcé de concilier cot objectifs comp)cxes’h
avee les autres au moyen des procédures de planification & 1'¢loboration desquel
cle a participé dans un certain nombre de poy:. Des procédures de planificatior
(et notamment de prévision de main~d'ocuvre) ont ¢té mises au point dons bcauc;
de pays dans le cadre des programmes PRM et IPE, Actucllement plusicurs pays
Membres de 'O .C.D.E. s'offorcent d'étudier les nouveoux systémes budgétaires
voic d’¢leboration, qui vizent & constituer une méthode complémentaire (certain
diraient une méthode de rechange) pour concilier le court et le long terme, ct p
hatmonizer des objectifs complexes parfois divergents, Le point de départ de la
réunion €toit done I'intérét manifesté pour le développement rapide des budgets
programme ¢t des techniques connexes d'analyse - développement qui s'est produ
cours de: dernidres onndes plus particulidcement en Amérique du Nord et en Sudc
ot ses rapporty éventuels avee les méthodes de plonification de l'enscignement.

Le Professcur Werner Hirsch, en présenton! so contribution, o signelé que le
probléme central de la planification & long terme et de 'établissement de budget
de programme consiste & v'cfforcer de monipuler un certain nombre de modeales pl
ou moins "ouverts", non structurds, qui permettent de vérifier les aspects compat
de la procédure de planification, ou peut~ctre de déceler les facteurs d'incompal
bilit¢ de cette procédure. Ce postulat, fondont la plonification et la procédure ¢
budadtization programmée (PPBS) sur lo construction de modeles essentiellement
"ouverts”, permettant de prendre en considération une large gamme de variantes,
que le Professeur Hirsch o énoncé dans son allocution d'ouverture, o joué un réle
central dans la discussion, Ce débat peut-&tre ossez justement qualifié de confror
tation entre partisons de lo théorie "budgétaire"” et "planificateurs™. Les uns et le
autres se rollient & I'objectif commun consistant & "manipuler un certain nombre d
modeles non structurés”, maois des divergences de vues considérables sont apparues
quant gux mérites relatifs des diverses techniques permettant d'atteindre cet objec

Les deux autres documents qui ont ¢té présentés le premier matin étaient la
précicuse ¢t importante étude du Professeur Hartley sur les expériences de budgéti
tion programmée effectuées aux Etats=Unis & |'échelon des écoles locales, et 1'ét
du Dancmark sur les budgets de trois ans. Le Professeur Hartley o mis en lumiére d
points cssentiels. Jusqu'd présent, on a trés rarement essay¢ d'établir des méthode
PPBS dans les systémes scoloires locaux aux Etats-Unis, et les quelques tentatives
entreprises sont encore & leurs débuts, En second lieu, les colts de mise en place
ces méthodes ont été exceptionnellement lourds. Autrement dit, la budgétisation
programmée & 1'6chelon du district scolaire local ne savrait &tre considérée comm
instrument & bon marché ou facile, largement mis & {'éprevve oux Etats-Unis. On
aussi dire que le "Greater London Council" (Conseil du Grand Londres), en Angle
s'est intéressé & un programme de PPBS, mais jusqu'd présent n'a pas €€ en mesure
faire grand chose dons ce sens dans I'edministration de Londres, probablement pou
méme raison qu'en Amérique : la budgétisation programmée est une procédure cob
& introduire, et trds complexe. Dans le document du Danemark, il est souligné qu
dans ce pays (et oussi, entre parenthdses, dans beaucoup d'autres pays.) il existe u
budget "prévisionnel" & long terme, qui sert de base & une bonne partie des procé
budgétaires annuclles de beaucoup de Départements des finances ou du Trésor dan:



tous les pays d'Europe et d'Amérique du Nord, Quelques pays -les exemples concret:
cités au cours de la réunion sont la Sudde et le Canada- ont fait un pas de plus en
adoptant officiellement une sorte de budgétisation programmée pour leur mécanisme
budgétaire central. La aussi, ces dispositions en sont & leur début et sont encore loir
de jouer un réle central dans la procédure budgétaire. On pourrait en dire autant de
I'adoption par le Président Johnson de la doctrine MacNamara pour le Gouvernemen
fédéral des Etats=Unis. Il y a quelques mois, nous avons entendu le Professeur Hirsch
dire qu'au Gouvernement fédéral cette budgétisation programmée n'existait dans une
large mesure que sur le papier & Washington, et ne comportait pas en fait beavcoup
d'applications pratiques.

Ensuite ont 1€ présentés plusieurs importans documents consacrés aux divers
modéles de colts qui ont 1€ établis. L'exemple le plus frappant a &té fourni par la
République fédérale d'Allemagne qui s'est inspirée essentiellement d'un certain nomt
d'expériences entreprises dans d'avtres pays. Le Professeur Judy et ses coll2gues ont
ptésenté avec une grande moitrise un document traitant de I'application des méthode
d'analyse des systémes & lo Faculté de Médecine de |'"Université de Toronto. Beauco
de délégués ont eu |'impression que cet important et passionnant rapport offre un mod
te dont 'O ,C,D.E. devrait promouvoir 1'essai dans un certain nombre d'autres pays
Membres. Il est difficile d'amener une université & réfléchir de fagon rationnelle a |
répartition de ses ressources, et tout instrument efficace, si complexe soit=il, est le
bienvenu & cet 6gord. Il fout espérer que ce mod2le deviendro accessible & tous. Le
fait qu'il ait té utilisé dans une Faculté de médecine est particulierement encoura-
geant, car cette Faculté, dans beaucoup d'universités, est le refuge des éléments
académiques conservateurs.

Le débat s'est ensuite orienté vers la question des stimulants qui pourraient &tre
utilisés pour essayer d'aboutir & une répartition plus rationnelle des ressources au sei
du systéme d'enseignement. Cette partie de la discussion a été 1'une des moins satis-
faisantes, parce que l'objet du débat n'était pas parfoitement clair. Il &tait suggéré
dans les documents traitont de cette question que diverses techniques - planificatios
ou PPBS, pour citer deux exemples - doivent &tre utilisées pour amener les hommes &
agir d'une certaine manidre, et qu'en conséquence la question des stimulants est
évidemment d'importance ; ce débat rappelle la controverse entre 1'efficacité relativ
du systéme du marché et du systeme des contrdles directs, qui passionne actuellement
V'opinion en Europe orientale, et qui n'a cessé d'&tre & I'ordre du jour des débats
d'ordre économique pendant la période qui a suivi la deuxi2me guerre mondiale. La
discussion est devenue plus claire par la suite, lorsqu'a €t& examiné le document du
Professeur Blaug.

H convient peut-8tre & certains égards de procéder & une évaluation plus génére
et sans doute beaucoup plus hasardeuse de I'objet de ces deux discussions. Il est
toujours difficile de retracer I'historique d'un affrontement intellectuel, mais une
brave observation est cependant possible. En raison de I'ampleur du ¢hd P 1
les années 1930, les économistes (et surtout, bien entendu, Lord Keynes) se sont
préoccupés des problemes que souldve I'analyse des causes du chémage, C'est alors
que se sont produites, dans le domaine des sciences économiques, les révolutions
keynésienne et suédoise, qui ont €té suivies par le développement, & |'6chelon de
['économie appliquée, de la comptabilité nationale, et des propositions tendant &
réformer la présentation du budget dans le contexte d'un budget de plein emploi. Il
avait 6té souligné & cette &poque que le vieux concept de budget équilibré en terme:
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de flux financiers n'avait que peu ou pas de rapport avec le réle que doit jouer un
budget dans une situation post-keynésienne. Sir John Keynes et Lady Hicks ont consa-
cré certains de leurs efforts, au début des années 40, a I'établissement de nouvelles
formes de comptes publics permettant au gouvernement d'atteindre les objectifs -
plein emploi et stabilité des prix - qu'ils s'étaient fixés eux-mémes & la suite de la
révolution keynésienne. Il y a ainsi eu une relation de cause & effet entre le chémage
et la formulation intellectuelle d'une nouvelle structure budgétaire. Les économistes
se trouvent en présence d'une situation analogue, si ['on examine les origines intel-
lectuelles de la budgétisation programmée. Avec |'accroissement considérable des
dépenses publiques enregistré dans le monde occidental depuis la deuxiéme guerre
mondiale, une situation plus ou moins mauvaise est apparue en matiére de répartition
des ressources. |l n'existait pendant cefte période de croissance aucune méthode
systématique et intellectuellement défendable pour la répartition de ces ressources.
Si l'on compare le livre "Economics of Control"”, de M. Lever, ou d'autres textes
classiques, avec ce qui s'est passé effectivement, le décalage intellectuel est
évident ~ plus particuliérement, peut-&tre, dans les secteurs militaires et de la
défense, ol les pressions qui s'exercaient en faveur de |'introduction de nouveaux
systémes d'armes ont provoqué une augmentation gigantesque des dépenses de défense
sans justification rationnelle visible. L'un des principaux faits sur lesquels s*appuie
ce nouveau type de théorie des finances publiques, comme le montrent les travaux de
Hitch et McKean, est que ce genre de probléme ne peut étre résolu par le recours aux
forces naturelles du marché - parce que par définition il n'y a pas et il ne peut pas y
avoir de marché dans le secteur de la défense, pas plus que dans beaucoup d'autres
parties du secteur public. En second lieu il s'est produit une certaine évolution intel-
lectuelle dans le domaine de |'économie "sociale". On remarque tout d'abord le
développement de I'économie sociale "pigovienne", I'élaboration des concepts de
colts et bénéfices privés et sociaux. Il y a eu ensuite une grande controverse parmi
les économistes socialistes sur la question de savoir s'il pouvait ou non exister une
économie "rationnelle™ dans un systéme sans prix ni marché. La controverse Hakey-
Lange occupe une place centrale dans les origine intellectuelles du PPBS, car ce
systéme tend & fournir une base logique aux choix & faire entre plusieurs solutions
possibles, en définissant certaines mesures d'efficacité. Ces mesures doivent se fonder
sur un type quelconque de numérateur commun. C'est sur ce point que portait le débat.
Si ces mesures d'efficacité peuvent étre acceptées, non pas subjectivement mais de
fagon générale, un systéme "rationnel” devient possible.

Il semble donc que toute cette discussion se ramenant & une fentative visant &
formuler intellectuellement les bases rationnelles du secteur étranger au marché,
tentative qui avait des conséquences pratiques, tout comme la révolution keynésienne

-

avait abouti & assigner de nouvelles fonctions au budget. Dans ce contexte :

(i) Le PPBS est fondamentalement un instrument, - parmi beaucoup d'autres - destiné,
dans le secteur de |'enseignement, & définir plus clairement les objectifs, & mettre en
lumiére plusieurs moyens possibles d'atteindre ces objectifs, et par suite & améliorer
le dialogue entre ceux qui fournissent les ressources et ceux qui les utilisent, c'est-a-
dire entre les services administratifs de l'enseignement et les services financiers
cenfraux.

(i1) Une fois admise la nécessité d'un tel dialogue amélioré, la question se pose de
savoir s'il faut procéder & une réforme officielle de la structure budgétaire. Ou
bien est-il préférable de procéder & une révision continue du processus budgétaire,
et & un processus continu d'amélioration de la présentation du budget ?



(iii) Comment peut-on habituer les intéressés & penser en termes d'échanges d'objecti

(iv} Pour cela il faut disposer d'un plus grand nombre d'individus formés et compétent
capables de réfléchir aux échanges nécessaires et de formuler des procédures, notam:
ment si le syst2me fiscal d'un pays est réformé conformément a la méthode PPBS. Dan;
presque tous les documents, il est signalé que I'adoption de la budgétisation programs
mée exige des ressources substantielles en personnel formé et qualifié.

C'est & ce point qu'a &té soulevée une question fondamentale, d'ailleurs comple:
la détermination des priorités (par les moyens que nous venons d'esquisser, ou par tou
autre moyen), doit elle &tre faite par un service budgétaire (Département ou Mini
des Finances) ou par le Service de Planification ? Une grande partie de cette discus-
sion tournait autour du probléme du lien et de la coordination entre le processus de
planification et le processus budgétaire. Cet affrontement n'a pas revétu la forme
d'un dialogue académique entre planificateurs d'une part et partisans du PPBS d'autre
port, mais il y avait une divergence de vues entre ceux qui pensaient que la prépara-
tion du programme était la partie centrale de la procédure de planification, et ceux
qui pensaient que cette préparation devrait étre (et pourrait &tre) officialisée dans le
cadre d'une procédure budgétaire. Les expériences nationales différent évidemment,
et les opinions sur cette question refl2tent ces différences. Jusqu'a présent, les tra-
vaux de 1'O.C.D.E. dans le domaine de !'enseignement ont surtout porté sur les
probleémes de planification. Si cette réunion aboutissait ~ sous les auspices de
1'0.C.D.E.- & donner la préférence au PPBS, 1'0.C.D.E. risquerait de donner
I'impression qu'elle abandonne certaines de ses positions antérieures. C'était 1a une
des questions au coeur du débat. En fait, le conflit n'est pas inévitable, Une tentativ
de conciliation pourrait revétir la forme suivante : les activités de planification de
I'enseignement devraient &tre orientées vers le rassemblement et la diffusion d'infor-
mations intéressant les décisions budgétaires, D'autre part, les structures et procédure
budgétaires devraient peut=&tre faire |'objet d'une révision systématique et continue
pour répondre aux objectifs politiques du moment. Cette harmonisation des tdches de
planification et des fonctions budgétaires exige une analyse soigneuse des objectifs,
des ressources et des instruments de politique et de leur interdépendance. Une évolu-
tion dans ce sens faciliterait également I'application plus large de techniques de
gestion telles que I'analyse coOt-bénéfice, |'analyse codt-efficacité, I'application d
modzles de codt, I'analyse des instruments de politique, etc. Ces techniques, bien
qu'elles soient encore & peine ébauchées, apparaissent comme des instruments trés
prometteurs pour une rationalisation du processus de prise de décisions.

Deux questions d'importance capitale ont été soulevées & ce sujet. La premiére
découle du fait que les pays Membres doivent dés & présent consentir des investisse-
ments trés importants dans I'enseignement et les programmes connexes. Is ont pris des
engagements trés fermes au sujet de ces investissements. Comment dolvent-ils réviser
de la meilleure mani2re possible leurs programmes actuels, et au besoin les éliminer 7
Ce probleéme o évidemment joué un réle fondamental dans la réorganisation du progra
me de défense des Etats-Unis qui a suivi I'analyse de M. MacNamara. On a constam-
ment souligné alors & quel point il est difficile de renoncer & I'exécution d'un prograr
me précis une fois qu'il a été adopté. La seconde question qui a été soulevée consiste
& savoir comment on peut additionner des avantages non monétaires de nature disparat
Clest cette question qu'a étudiée le Professeur Blaug. C'était |'un des problemes clés
qui ont été traités, et il s'agit évidemment d'une question économique d'ordre général
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La prochaine question qui a été soulevée, & la suite des déclarations du Profes-
seur Judy et du Professeur Froomkin, concernait le réle du PPBS et des autres techni-
ques nouvelles - r6le qui consiste & dégager les données d'un probléme, & examiner
les différentes maniéres de le résoudre, & améliorer la qualité des prises de décisions
et l'application de ces décisions. Le Professeur Froomkin a résumé sa position en
déclarant que le systéme PPBS consiste & classer les objectifs et & renoncer & certains
objectifs au profit d'autres. Le Professeur Hartley a complété cette déclaration en
formulant une réserve trés importante : en fait, lorsqu'on essaye de fixer les objectifs
de l'enseignement et de les quantifier, on aboutit & un "ramassis de clichés et de
truismes" . En fait, la définition des objectifs de |'enseignement est une tdche bien
plus ardue qu'on ne le croit parfois.

En outre, & |'échelon technique, il est difficile de formuler plusieurs moyens
différents d'atteindre les objectifs, parce qu'il est difficile de définir la fonction de
production de |'enseignement. Si |'on proposait plusieurs modes d'action différents,
il faudrait essayer de dire & une école (par exemple) "préféreriez-vous dépenser
10.000 dollars pour un enseignant, ou pour un non-enseignant, ou pour du matériel ?"
Il se pose & cet égard beaucoup de problémes intellectuels de nature pédagogique, et
il y a aussi des difficultés budgétaires et administratives de tous genres & surmonter.
C'est un expert suédois, M. Hammar, qui a souligné ce point avec le plus de force.
Dans les cas concrets qui ont été cités au cours de la réunion, on a utilisé un certain
nombre d'instruments utiles qui reléveraient de ce que le Professeur Hirsch a appelé
"sub-programmes" . Ces instruments sont les modéles de colts, |'amélioration des
modeéles de coUlts, la méthode des systémes que le Professeur Judy a mise au point &
['Université de Toronto, les études spéciales du genre de celles dont a parlé le
Professeur Blaug au sujet du calcul du taux privé de rendement et de son influence
sur les décisions prises par les étudiants ; outre ces "sub-programmes", d'autres
problémes théoriques se posent aux spécialistes du PPBS : étude de la productivité
totale des facteurs, et problémes statistiques, & propos des études colt-bénéfice en
matiére d'enseignement. Les difficultés statistiques sont particulierement graves en
raison de |'imprécision des concepts et de la difficulté d'accéder aux données perti-
nentes, Ce probléme de ['accessibilité des données est une importante question qui a
toujours été au centre des débats. Sur le plan intellectuel, le syst2me de budgétisa-
tion programmée est trés séduisant, mais les problémes techniques qui ont accompagné
son infroduction, et I'hostilité politique qui a di étre surmontée au moment de son
adoption, lui enlévent beaucoup de ses atouts sur le plan pratique. L'hostilité poli-
tique n'est pas un facteur négligeable.

Dans de nombreux pays, le budget n'est pas préparé conformément & la doctrine
Keynésienne ; la plupart des budgets sont de nature pré-keynésienne. Les objections
politiques se produisent non seulement en raison d'un conservatisme inné, mais parce
que !'objectif principal du PPBS est de provoquer une révision des programmes actuels
- et le terme "révision" est évidemment parfois un euphémisme pour "suppression".

L'opposition au PPBS découle d'un conflit entre programmes aussi bien que d'un conflit
entre techniques budgétaires.

En bref, il est peut-&tre possible de dégager certains points d'accord. Premiére-
ment, le systéme d'enseignement, étant donné la multiplicité de ses objectifs et de
ses niveaux de prises de décisions, a particuliérement besoin de techniques telles que
I'analyse colt-efficacité pour |'évaluation de ses programmes, et de systémes budgé-



lires qui rendent possibles une telle évaluation, En outre, beaucoup d'objectifs de
éducation, par leur nature méme, sont & teds long terme, et les décisions budgétaires
2t souvent des incidences lointaines, tandis que les pouvoirs publics sont peu

isposés & prendre des engagements budgétaires & long terme ., De ce fait, I'établis-
.ment d'objectifs et les processus de plonification et d'opplication des plans devien-
ant une tache particulizrement complexe, dans laquelle les procédures budgétaires

at un réle important & jouver.

Deuxi2mement, la budgétisation programmée et I'analyse codt-bénéfice peuvent
randement faciliter ['étude rationnelle des rapports entre les objectifs et leur
ialisation.

Troisizmement, il importe d'adopter une procédure budgétaire permettant une
ivision périodique des programmes globaux, de préférence & une procédure budgé-
iire annuelle suivant laquelle une trés grande proportion des dépenses (qui en matidre
'enseignement peut atteindre 98 %) est d€jd en fait engagée.

Quatrizgmement, il existe un certain nombre de modales et de structures budgé-
rires officielles pour la budgétisation programmée dans I'enseignement & divers ni-
zaux de |'edministration, et il conviendrait de prévoir une certaine formation

véciolisée pour des économistes et d'outres personnes possédont V'acquit intellectuel
tcessaire,

Cinquizmement, il existe un lien étroit entre les procédures et structures budgé~
tires, d'une part, et d'autre part les procédures et structures d'administration et de
lanification, et dans ces deux domaines un grand effort d'innovation et de diversifi-
ation s'impose, ofin que deviennent apparents les objectifs complémentaires et les
bjectifs contradictoires. Ces objectifs pourraient alors &tre aisément &valués et
1corporés au systéme budgétaire.

Sixizmement, lo réunion a montré le réle important que peuvent jouer les tudes
nalytiques pour fournir des informotions intéressant le systéme de budgétisation pro-
rammée .
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INTRODUCTION TO PROGRAMME BUDGETING
AND COST-EFFECTIVENESS ANALYSIS
IN EDUCATIONAL PLANNING

by Brita Schwarz

New monagement techniques such as programme budgeting and cost-effectiveness
analysis have in recent years been investigated and to some extent opplied in various
scctors of society. In the first section some new terms, now in frequent use in this
context are defined. Subsequently some general principles as to the application of the
new techniques to educational plonning are discussed. References to some of the
recent literature in the field are given.

I. GENERAL DEFINITIONS

A. Programme Budgeting

The term programme budgeting is used with a somewhat varying meaning in diffe-
rent contexts., It implies, however, a partition of the activities considered in "pro-
grammes" or "end-objective” oricnted categories and a presentation of their costs in
accordance with these programmes. A programme might consist of primary education
or of a 1-year prolongation of the compulsory school education or school-lunches,
just to give some examples. The costs or benefits of o programme usually cover
several years. A longer time horizon than in the normal 1-year budget is therefore
usually required to enable the benefit of a programme to be weighed against its cost.
This time issue is an important feature of the programme budgeting concept.



In addition to budgeting according to programmes with a time horizon sufficiently
sng for full consideration of the programme, programme budgeting is often also taken
» include the use of some kind of cost-effectiveness or cost-benefit analysis as a basis
»r the decision~-making. The purpose of such analyses is to examine alternative
ourses of action in terms of benefit and cost in order to clarify the relevant choices
vailable to the decision-maker.

The way the budget displays proposed expenditures varies, of course, between
ifferent countries. Often the budget structure was originally designed mainly for the
urpose of facilitating administrative implementation and account control, However,
1e budget should also be designed so as to facilitate decision making concerning the
llocation of resources. The increasing importance of this budget task has lately
rawn attention to the need for new methods of financial reporting. By redesigning
1e budget procedure to make the budget clearly express not only the short-term, but
Iso the long-term resource allocation, the budget can be made to improve the integra-
‘on of long-range and short-term planning.

In many countries the same budget design serves both decision and implementation
bjectives. It is, however, possible to use different budgetary structures for the two
ifferent purposes, provided a translation between them can be made easily. This
ind of "translation" can be facilitated by the use of computers. The budget structure
sitable for administrative implementation and account control is usually input or
bject oriented. In this case, the education budget usually is divided into different
ppropriations for teachers' salaries, school materials, school-buildings, etc. The
rogramme budget is more output or end-objective oriented with a division of costs
.g. between different school levels, target groups etc. For the colleges or univer-
'ties, for instance, costs are separately attributed to teaching and research.

The first large scale use by a notional government of programme budgeting was
robably in the Department of Defense in the United States where it was introduced
7 1962, In order to extend the use of programme budgeting to other fields of appli-
ation, a number of articles treating the general ideas of programme budgeting have
ppeared. For instance, "Program Budgeting" [17, edited by D. Novick, contains
ome introductory chapters on the basic theary of programme budgeting. Chapter 1,
y Melvin Anshen, treats "The Federal Budget as an Instrument for Management and
wnalysis”.

In Chapter 2 Arthur Smithies gives "The Conceptual Fromework for the Program
udget" and Chapter 3 is a contribution by Gene H. Fisher on "The Role of Cost-
Jtility Analysis in Program Budgeting”. A number of Rand documents by the same
uthors contain similor treatments of the subject, for instance "The World of Program
udgeting" by G.H. Fisher [2_7

The division of different cost~bearing systems and activities according fo end~
biective related progrommes is by no means a logically easy task, sometimes not even
ossible, This can be illustrated by the programme definitions used in the Department
f Defense in the United States, A main reason for the budget refarm in 1961 was the
iminishing relevance of the traditional military service boundaries in the implementa~
ion of major missions or programmes. When the Polaris system was developed within

Note: Figures in square brackets refer to the bibliography at the end of this document.

27



the Navy es a strategic deterrence system in 1958, it had to compete for resources
within the Navy and thus, for instance, had to be compared with naval systems for
convoy protection ond troop transportation, Howaver, as the Polaris’ system apparently
sctved the same purpose as some Army (land-based missiles) and Air Force systems, the
resource allocation to the Polaris system should logically not be mode within the Navy
but within o aeneral programme for strateqic deterrence.  This problem was solved by
the budget reform in 1961-1962 by the introduction of a programme for Strategic
Retaliotory Forces. The othernew defence programmes were the following:

1. Continental Defense
2. General Purpose Forces
3. Airlift and Sealift

»
-

. Rescarch ond Development

5. General and Nationol Guord Forces
6. General Support

7. Military Assistance

8. Civil Defense

As onc of the purposes of the Continental Defense Forces is to protect and warn the
strategic forces it could be regorded o: on clement of strategic deterrence. There ore,
howewver, also rcasons for treating it 0s o separate programme.

Airlift and Scclift ore designed to increase the mobility of the General Purpose
Forces and could thus be treated as an element of this programme. It is, however,
considered os a scperate programme because its components, airlift and sealift, should
be considered as substitutes for cach other and the best mix should be achieved.

The examples given above illustrate the point that although the division into
defence programmes has advantages compared to the previous system, theoretically
no complete programme budget has been established, nor is it logically possible to
do so. Another problem in this context is the relationship between defence object-
ives and foreign policy objectives. For instance, the military and non-military
assistance in the United States to other countries has probably, in some cases, closely
related objectives which should be expressed in the programme definitions.

The logical problems encountered in connection with the programme definitions
are likely to oppear in other fields of application. This is due to the fact that the
cost-bearing elements cannot very often be neatly divided into programmes so that
there is o one-to-one correspondence between each programme and each objective.-
The conclusion of this is that a budget cannot usually be said to be or not to be a
programme budget. It is rather to a smaller or larger extent a programme budget.

B. Incentives

One of the advantages of o programme budget system is the increased possibilities
of decentralisation and of the creation of incentives for efficiency. If the appropria-
tions are object instead of programme oriented, the programme responsibility must
remain at the highest level of the organisation. It is, however, difficult to find
efficient resource allocation within a programme at this level because of the lack of



nformation. The detailed information which usually is required is more easily avail-
ble at lower decision levels. But decision makers at lower levels often do not have
he incentive to find and propose the most efficient resource allocation if they know
hat appropriations are more easily approved for some "objects” than for others. If,
or instance, the same objective or effectiveness could be reached at a lower cost
vith less teachers and more teaching aids or more investments in school-buildings,
here is no incentive for proposing such a change if appropriations for sclaries are
nore easily approved. A partition of the appropriations according to programmes

snd perhaps a further partition of programmes into sub-programmes and programme
rlements with decision makers responsible for each programme (and perhaps sub~
srogramme etc.) creates an incentive to investigate and propose (or decide) the best
esource allocation within the programme. Some other examples of incentive could
>e mentioned. If the salary, for instance, paid by the government to an agency
1ead, or to the head of a local school, is positively correlated to the current expenses
»f the agency, this creates an incentive to waste money. If the salary instead is
yositively correlated to the “output per unit cost™ an incentive for efficiency is
sbtained.

If governmental funds cre available for some types of "objects" necessary to ful-
il a local programme, but not for all the objects necessary for the programme, this
eates an incentive for the local outhorities to waste money on the government
nanced objects, If the local authorities are the real decision makers an incentive
r efficiency con be obtained by making the government funds available for all
fferent kinds of expenses for the programme, but making the local authorities
nance a considerable part of the progromme. The main point is to formulate such
inancing rules that the real decision makers allocate the resources within a pro-
jyramme as if the total budget was fixed and no "free" resources were available.
This can also be achieved if the government pays a fixed grant for a certain pro-
yramme. An incentive to economize on current costs has been introduced in the
lefence organisation in the United States by making regional decision makers report
>n savings on already approved, onnual expenses. These savings are then made avai-
lable for other defence expenses.

Other kinds of incentives are those connected with industrial contracts, for
instance, for the construction of school-buildings. If the contract stipulates that the
payment to the industry should equal the expenses of the industry plus o fixed percen-
tage this means that there is an incentive for the industry to spend as much as possible
because this will increase the gain. Contracts giving incentives for saving, can,
however, be constructed. This is the case if, for instance, part of the difference
between a sum fixed in advance and the real costs known when the work is termina-
ted is paid or gained by the industry. [f the original sum has been too high the
industry gets part of the gain and if it has been too low it pays part of the loss.

A change of the budget structure towards a programme oriented budget does not
automatically increase decentralisation or improve incentives for efficiency. It might
well be the opposite if these possibilities are not carefully studied. An increased
centralisation might bring about a suppression of alternatives, despite the fact that a
purpose of the programme budget is to help officials explore different alternatives
systematically. However, an introduction of a programme budgeting system should
involve such changes in the decision structure which are necessary to ensure that
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nformation. The detailed information which usually is required is more easily avail-
ble at lower decision levels. But decision makers ot lower levels often do not have
he incentive to find and propose the most efficient resource allocation if they know
hat appropriations are more easily opproved for some "objects” than for others. I[f,
or instance, the same objective or effectiveness could be reached at a lower cost
vith less teachers and more teaching aids or more investments in school-buildings,
here is no incentive for proposing such a change if appropriations for salaries are
nore easily opproved. A partition of the appropriations according to programmes

ind perhaps a further partition of programmes into sub-programmes and programme
:lements with decision makers responsible for each programme (and perhaps sub-
rogramme etc.) creates an incentive to investigate and propose {or decide) the best
esource allocation within the programme. Some other examples of incentive could
e mentioned. If the salary, for instance, paid by the government to an agency
1ead, or to the heod of a local school, is positively correlated to the current expenses
>f the agency, this creates an incentive to waste money. If the salary insteod is
»ositively correlated to the "output per unit cost” an incentive for efficiency is
>btained.

If governmental funds are available for some types of “objects" necessary to ful~
il a local programme, but not for all the objects necessary for the programme, this
eates an incentive for the local authorities to waste money on the government
‘inanced objects. If the local authorities are the real decision makers an incentive
‘or efficiency can be obtained by making the government funds available for all
lifferent kinds of expenses for the programme, but making the local authorities
nance a considerable part of the programme. The main point is to formulate such
‘inancing rules that the recl decision makers allocate the resources within a pro-
jramme as if the total budget was fixed and no “free" resources were available.
lhis can also be achieved if the government pays a fixed grant for o certain pro-
jramme. An incentive to economize on current costs has been introduced in the
Jefence organisation in the United States by making regional decision makers report
>n savings on already approved, annval expenses. These savings are then made avai-
jable for other defence expenses.

Other kinds of incentives are those connected with industrial contracts, for
instance, for the construction of school-buildings. If the contract stipulates that the
payment to the industry should equal the expenses of the industry plus o fixed percen-
tage this means that there is an incentive for the industry to spend as much as possible
because this will increcse the gain. Contracts giving incentives for saving, can,
however, be constructed. This is the case if, for instance, part of the difference
between a sum fixed in advance and the real costs known when the work is termina~
ted is paid or gained by the industry. If the original sum hos been too high the
industry gets part of the gain and if it has been too low it pays part of the loss.

A change of the budget structure towards a programme oriented budget does not
avtomatically increase decentralisation or improve incentives for efficiency. It might
well be the opposite if these possil ies are not carefully studied. An increased
centralisation might bring about a suppression of alternatives, despite the fact that o
purpose of the programme budget is to help officials explore different alternatives
systematically. However, an introduction of a programme budgeting system should
involve such changes in the decision structure which are necessary to ensure that

29



suboptimizations on a lower level are as consistent as possible with an optimization on

the higher level. For an already fairly decentralized organisation this might mean
further decentralization in some respects but less in others.

The centralization problem can be exemplified by the situation in the United
States where education is primorily the responsibility of state and local government
and according to, c¢.g. the United States Burcau of the Budget [17, p. 70/ it will
still remain so after the introduction of the P.P.B.S. (Planning-Programming - Budget
System). Yet it has been misinterpreted to imply increased centralization as follows
c.g. from the article by E, Exton, "Word from Washington, Federal Programme Budget-
ing is a Step Towards Centralized Education Planning" [137 The author also questions
the objectivity of the system. However, the setting of objectives for education must
always be o policy question.

Problems concerning the implementation and operation of a programme budget
are discussed in Part 111 of the book on “Program Budgeting" /1/ mentioned above.
It contains papers on limitations, risks, and problems by Roland N, McKean and
Melvin Anshen; on the problems of implementation by George A. Steiner; and on the
actual operation of the programme budget, when fully introduced, by Melvin Anshen.

C. Cost-effectiveness Analysis

A number of different terms with similar meaning such as cost-effectiveness, cost-
utility and cost-benefit analysis are in current use. The term cost-benefit analysis,
in recent years often used in economic theory, is mostly employed when the "benefit"
of a project can be measured in units directly comparable to its costs, that is generally
in monetary units. In this case the benefit/cost ratio is calculated to give a basis for
decisions concerning the profitability of the project.

When the benefit of a project or programme cannot be calculated or estimated in
monetary units, which is often the case for governmental activities, another approach
is to define some measure of effectiveness or utility which is related to the objective

of the activity envisaged. The cost-effectiveness analysis can then take either of the
two following forms:

(1) A comparison is made between the costs of different alternatives having the same
measure of effectiveness, that is fulfilling the objective to the same extent. The
less costly alternative is then considered to be the best one.

(2) A comparison is made between the effectiveness of the different alternatives which
can be obtained within a fixed budget level. The alternative giving the highest
effectiveness is preferred. If the alternatives differ both as to costs and effective-
ness there is no direct logical basis for a comparison (cf. appx. 1). A common
fallacy here is to minimize the cost/effectiveness ratio. By changing the measure

of effectiveness to some other equally acceptable measure a different solution
might, however, be obtained.

There are two general kinds of difficulties in cost-effectiveness analyses. Firstly,
it might not be possible to measure the costs or the effectiveness with a uni-dimensional
measure. For instance, multiple objectives will generally give rise to multi-dimensional
measures of effectiveness. Similarly, it might be important to distinguish between



ifferent kinds of costs or costs payable at different times. Sometimes this makes it
ecessary to use multi~dimensional cost measures, sometimes a single cost measure can
cceptably by obtained by including opportunity costs and by calculating the present
alue of costs occurring at different times for some discount rate. This "multi-
imensional" difficulty in cost-effectiveness analyses does not make this kind of ana-
ysis impossible but increases the importance of judgement in the design and the use

f the studies. In Appendix 1, some ways of treating the problem are discussed.

Another difficulty in cost-effectiveness analysis arises when not all costs or not
ne entire effectiveness is measurable. Even in this case cost-effectiveness studies
ight be of value and can give rise to better choices than would otherwise have been
he cose (see Appendix 1).

A variety of different types of models are used in cost-effectiveness analysis.
>enerally speaking, the cost model (or models) translates available data for the diffe-
ent alternatives to the entire cost implications of adopting the alternatives. The
ffectiveness or performance model {or models) has a corresponding role. The com-
lexity of the effectiveness models depends both on the problem area and the decision
evel. The highest decision level might be defined as the one treating major alloca-
jve decisions involving such questions as, "Should more resources be employed in
ational security in the future, or in health or education, etc?" However, these
inds of high level optimization decisions must be based primarily on intuition and
udgement. Analysis will be helpful nomely in so far as it might provide solutions to
ecision problems on a somewhat lower level; these solutions in turn might provide
aluable information for higher level decisions. It is on these somewhat fower
ecision levels, technically called “suboptimization”, where the analytical studies
re likely to have the highest poy-off.

The determination of the optimal resource allocation on a high decision level
equires the optimol resource allocations on lower levels to be known. These in turn
annot generally be determined without some knowledge of the approximate alloca-
ion an the higher level. This is illustrated by an example in Appendix 2

The optimal allocation between programmes within o fixed budget is obtained by
naximizing the overall measure of effectiveness, if such a measure can be defined
ind determined quantitatively. This is more likely to be the case on lower decision
evels (subprogrammes). On a higher level it might be possible to estimate the
ffectiveness of certain marginal changes even if the total effectiveness cannot be
letermined. If this is the case o suggested solution can be checked by investigating
f an additional money unit added to each of the programmes gives the same contri-
ution to the overall effectiveness. This is a necessary condition for the optimum. It
s, however, not a sufficient condition as some authors in this field seem to assume.
his is further discussed in Appendix 2.

D). Cost-effectiveness Analysis in Long-range Planning

Planning is sometimes narrowly defined as the setting of objectives, sometimes
t is used in @ broader sense and covers the entire planning process. This consists of
1 number of different activities such as:
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(1) The setting of objectives
(2) Forecasts of future environment

(3) Dectermination of different alternatives that can fulfil the objectives in
the future environment and with consideration to existing constraints
(ecconomic and others)

(4) Determination of a preferred course of action considering the objectives,

the possibilitics and the constraints. This might necessitate a reformulation
of the objectives.

The planning process is in its nature an iterative process. This is because the
scetting of objectives is o notural starting point, but at the same time has to be in
part the result of the investigations of the possibilities of fulfilling the objectives.
Aun iteration "in time" is thus required. Further, plans for complex systems involve
details to o varying extent, usually corresponding to different organisational or decision
levels. As an allocation of resources on ¢ higher level requires knowledge of the
"optimum" cllocation on lower levels (cf. p. 42, last two poragraphs of section C,
and Appendix 2), there is also a need for an iteration "in level™.

For different time~-spans of planning, different notations are in use.

(1) Long-range plons usually cover more than 5 or 7 years
(2) Medium=-range plans cover up to 3 or 5 years
(3) Short-range plans are only concerned with the nearest year

Medium and long-range planning is sometimes called strategic planning while planning
of the nearest future is called tacticol planning.

When planning is used in the narrower sense as the setting of objectives, it has to
be supplemented by other terms when the entire planning process is described. Thus in
the United States the expression "planning - programming - budgeting" is used for the
planning process involving the use of programme budgets.

The role of cost-effectiveness analysis in the programme budgeting context is dis~
cussed in the article by Gene H. Fisher in "Program Budgeting" _/-]_7 mentioned above.
He distinguishes here between the following three aspects of programme budgeting:

"1. The structural aspects of programme budgeting are concerned with establishing
a set of categories oriented primarily toward "end-product"” or "end-objective"
activities that are meaningful from a long-range planning point of view.

2. Analytical process considerations pertain to various study activities conducted
as an integral part of the programme budgeting process. The primary objective
of this type of analytical effort is to systematically examine alternative courses
of action in terms of utility and cost, with a view to clarifying the relevant
choices (and their implications) open to the decision-makers in a certain pro-
blem area.

3. Information system considerations are aimed at the support of the first two
items."




he analytical effort is an important port of the programme budgeting idea. However,
he introduction of a programme oriented budget with an extended time horizon might
n some cases be an advantage even without the support of analysis as it presents more
seful information to the decision makers.

Systems analysis seems to be the most wide-spread term for analysis designed to
ssist decision makers for long range planning problems. Ilts frequent use first appeared
n defence planning, see for instance, "Analysis for Military Decision", edited by
.S, Quade [;37 Systems Analysis is here (p. 4) defined as an “inquiry to aid @
lecision-maker choose a course of action by systematically investigating his proper
bjectives, comparing quantitatively where possible costs, effectiveness and risks
issociated with the alternative policies or strategies for achieving them, and formu-
ating additiona! alternctives if those examined are found wanting. Systems analysis
epresents an approach to, or way of looking at complex problems of choice under
ncertainty”,

A general description of systems analysis in a programme budgeting context is
jiven by E.S. Quade in "Systems Analysis Techniques for Planning - Programming -
Judgeting", March 1946 [3_7 Here Quade points out that, "every systems analysis
nvolves, ot one stage, a comparison of alternative courses of action in terms of their
:osts and their effectiveness in attoining a specified objective. Such evaluations are
:alled cost-effectiveness analyses. Since they often receive the lion's share of
ittention, the entire study also is frequently called a cost-effectiveness analysis, but
his label puts too much emphasis on just one aspect of the decision process. In analy-
es designed to furnish broad policy advice other facets of the problem are of greater
ignificance than the comparison of alternatives; the specification of sensible objec-
ives, the determination of a satisfactory way to measure performance, the influence
»f considerations that cannot be quantified, or the design of better alternatives."”

Fisher [!7 uses, however, the term cost-effectiveness analysis in @ more extended
neaning than E.S. Quode does in [§7 He includes, for example, the design of new
alternatives and qualitative analysis, Both outhors agree, however, on the fact that
nost major long-range planning decision problems must ultimately be resolved primarily
sn the basis of intuition and judgement and suggest that the main role of analysis shoule
se to try to sharpen this intuition and judgement.

In a Rand report on cost-effectiveness [§7, E.S. Quade starts with a discussion
of the difference between narrowly defined cost-effectiveness analysis and cost-
effectiveness analysis more broadly defined. In the subsequent part of the paper,
1owever, he deals more fully with broadly defined cost~effectiveness analysis, that
is systems analysis in his vocabulary, and discusses its virtues and defects. Although
he chooses his examples from defence planning problems, the general discussion should
be relevant for educationa! planning problems,

The change in emphasis in recent years from short-term problems such as "finding
the most efficient use of an existing system” towards long-range planning problems has
somewhat chonged the character of cost-effectiveness analysis. Long-range planning
problems usually depend on more parameters and more data which are less easily av,
lable and often difficult to determine with any certainty. Because of the uncertainties
these problems cannot always in practice, perhaps usually not, be formulated as pro-
blems of optimization. Instead the "preferred” solution is sought, i.e. the alternative
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that is preferred among the alternatives investigated, including the design of new
systems,

As uncertainty is a major feature in most long-range planning problems, an expli-
cit treatment of it is required in cost-effectiveness analysis. Techniques that are often
used are sensitivity analysis and contingency planning.

Sensitivity analysis means an analysis of how the result depends on some parameters.
These are varied within the range of uncertainty and the result is calculated for para-
meter values within this range or for the minimum and maximum value of the parameter.
This sensitivity analysis is sometimes carried out prior to the final data collection. If
the result is not sensitive to the parameter in question, less effort is required for the
determination of this parameter. If on the other hand the result is sensitive to the
investigated parameter variations, there are two possibilities. Either larger effort in
the parameter determination might acceptably reduce the influence of remaining
uncertainty on the result, or the uncertainty is "genuine" and has to be taken into
account in the interpretation of the result of the cost-effectiveness analysis. This type
of genuine uncertainty might for instance concern the future general environment of
the system studied (for long-range plans for the educational system e.g. the number of
school-age children), or the choice of objectives or measures of effectiveness. In this
case the interpretation of the result might take the form of a contingency analysis.
This means that the ranking of the alternatives under consideration are calculated for
different "contingencies" and an alternative is sought which has a high ranking for all
relevant contingencies. This might be accomplished by some kind of mix of the origi-
nal alternatives or by the design of @ new alternative. A hypothetical example of
such a process is presented in Appendix 3.

The contingency planning approach puts the emphasis on flexible and adaptable
solutions, i.e. the selection of alternatives which will be fairly efficient, perhaps
after later adaption, for a variety of actual outcomes of the uncertain parameters.
An example of such adaptability in educational planning is the building of schools
which, for a relatively small additional cost, can be rearranged or enlarged so as to
fit changes in the number of students or in the subjects taught. Increased adaptability
might also be obtained for different educational sectors by reducing the time between
the student's choice of more specialized general or vocational training and the time
of entry in the labour force. This will create a quicker response to changes in man-
power requirements. This response time can e.g. be reduced by postponing speciali-
zation or making the specialization adequate for wider occupational areas _/327

E. Cost - Benefit Analysis

Cost-benefit analysis is a method of investigating the desirability of projects or
programmes taking both different kinds of side-effects and future repercussions into
account. That is, it implies the enumeration and evaluation of all the relevant costs
and benefits. If these can be estimated in comparable units the term cost-benefit
analysis is preferred to the term cost~effectiveness analysis.

Historically, the application of cost~benefit analysis as a basis for decisions
concerning government investments was already being applied by engineers to some
specific problems in the beginning of this century /10, p. 183/. During the first
decades the approach was mainly analogous to the principles used by private enter-



prises to evaluate the profitability of capital investments. The utilization of water
resources was one of the first problem areas to be examined. However, in the United
States the Flood Control Act of 1936 authorised Federal participation in flood-control
schemes "if the benefits to whomsoever they may accrue are in excess of the estimated
costs". This wide interpretation of benefits approached cost-benefit analysis to the
ideas of welfare economies. There hos been o growing interest in cost-benefit analy-
sis particularly during the last decade. The principal causes of this should be mention,
Firstly, the scope and possibilities of quantitative analyses have increased in connecti
with the spread of operations research and the availability of better statistical data.
Secondly, there has been in many countries an extensive growth of the public sector
and consequently an increasing concern with the principles of public investment expen
ditures. The growing interest among economists in cost-benefit analysis in recent
years con also perhaps be explained by viewing cost-benefit analysis as the quanti-
tative technique which was previously lacking for applying some of the ideas of wel-
fare economics in practice.

In the introduction to "Measuring Benefits of Government Investments"” [77
R. Dorfman discusses the following reasons for governmental intervention:

{1) Conditions of consumption. A collective good is a facility or service that
is made freely available to all comers without user charge, either because
to assess a charge on each occasion of use would be excessively cumbersome
or because use is not voluntary or even clearly definable. Thus, collective
goods can usually not be provided by private firms, becouse they do not
induce a flow of income to the provider. Some important collective goods
ore national defence, civil and criminal justice, roads ond most highways,
and outdoor recreational facilities. An important feature of collective
goods is thus that there are no market prices to assist in appraising their
value since they are not sold. This means that there ore incentives for
government investments in just those areas where the benefits are diffi~
cult to measure. This fact creates serious difficulties and limitations of
cost-benefit analysis.

(2) Conditions of production. The circumstances that are conducive to govern-
ment initiotive sometimes relate to economics of scale and the need for
governmental power.

(3) Other incentives. The supposition that private investors may take an
unduly short view of the consequences of their investments is an important
justification for all investments having to do with the preservation of
natural resources and their orderly exploitation. Society as a whole may
assign quite different values to such resources than do the participants in
current markets.

Sometimes government undertakings are stimulated by the desire to influence
the distribution of income. Appraising the social value of such redistributions presents
peculiarly difficult problems in cost-benefit analysis.

The problem of the redistribution of income is further discussed in on article by
Arthur Maass [éj where the problem is exemplified by the design of cost-benefit
analysis for water-supply projects. When it is important to distinguish betveen bene-
fits to different population groups, there cre some different ways of designing the
cost-benefit study,
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inciples and o survey of applications in different fields. It concludes with an exten-
ive bibliography.

Some comments could be added as to the relation between cost-effectiveness and
ost-benefit analysis as defined above. The cost-benefit approach might seem more
ppropriate as the benefits here aim at being a direct measure of the extent to which
he objectives are reached. But in several governmental activities, for instance,
iational defence, no such measure directly comparable to the costs can be defined.

n other cases difficulties of measurement and of including intangibles limit the valve
f cost~benefit analysis for decision-moking problems. In spite of these limitations

uch analysis in some problem areas might be worth the trouble and effort of the calcu-
ations if the results are correctly interpreted and considered as part of the information
asis for decisions, Cost-effectiveness analysis on the other hand can probably provide
1 valuable basis for sub-optimizations in many fields. The extent to which such sub-
)ptimizations contribute to overall improvements of decisions depends on how closely
he measures of effectiveness chosen relate to the objectives. Here, again, cost=
)enefit analysis might provide, in some cases, information of value for the proper
:hoice of measures of effectiveness.

1. EDUCATIONAL PLANNING

\. Programme Budgets in Education

The educational budgets in different countries are more or less programme oriented.
n the United States President Johnson announced in August 1965 that programme budge
ng was to be introduced into the entire federa! establishment. In several countries
srogramme oriented medium range plans exist. There are, however, severe difficulties
15 to the definition of educational programmes. This is because the educational system
1as several inter-related objectives, for instance

1) Consumption benefits

'2) The creation of "human caopital”. In this respect education is an economic
investment which produces a skilled labour force. This will contribute to
econamic growth and to an increase in national income.

13) Preservation ond enlargement of the body of knowledge.
(4) Political benefits

Objective (2) makes education an intermediate product, while in the other cases
sducation probably can be considered an end-product.

However, educational objectives have to be further specified to form a basis for
the definition of educational programmes. The choice of programme definitions is dis-
tussed by Werner Z. Hirsch in "Education in the Programme Budget" [Chupter 7 in
ref, 17. Here he suggests programme definitions which mainly are connected with
school type and age levels. First a distinction is made between grants and loans. Ther
primary, secondary, higher and adult education constitute different educational pro-
grammes. The following federal sub-programmes of primory and secondary education
are suggested:
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1) Across the board direct support

(

(2) Support in licy of taxes
(3) Suppor! for special groups
(

4) Support for special education

(5) Indirect support

In higher education a difficulty as to programme definitions are created by the inter-
action between education and resecarch.

A comprchensive treatment of the conceptual framework for the application of
programme budgeting to college and university plonning is presented by Harry Williams
in "Planning for Effective Resource Allocation in Universities" /117, Analytical
methods for comparing different alternatives are not treated.

A further discussion of the use of programme budgeting in academic planning is
presented by Paul W. Hamelman in /14/. Some possible use of cost-effectiveness
analysis in this context are also outlined. The author suggests that initial cost-
cffectiveness work in the university sitting should centre on sub-optimization studies.

Introductory comments on programme budgeting as a tool for university planning
is presented in a poper by Richard W. Judy, "Simulation and Rational Allocation in
Universities /-]<_S_7 The main part of the paper discusses a university simulation model
CAMPUS - Comprehensive Analytical Method of Planning in the University Sphere -
and the building and use of such models to provide information to university planners.

Different aspects of the use of the P,P.B.S. (Planning - Programming - Budgeting
System) in education were dealt with at the Washington Conference of State Legislators
in December 1966 /17, pp. 69 - 85/. Besides the Federal Government, several states
in the United States are now introducing programme budgeting in education.

A general discussion of the possible use of programme budgeting on the school
district level is presented by T.A. Struve and G.J. Rath in "Planning - Programming -
Bud;eting in Education, A Systems Approach to Copital Budgeting in School Districts"

[12

B. Cost-effectiveness Analysis in Educational Planning

The character of cost-effectiveness analysis in education varies between different
types of decision problems. On "lower" decision levels where the major parameters of
the educational system are not to be changed, cost-effectiveness analysis might be
related to pedagogical research. In these cases possibilities of increasing the teach-
ing effectiveness by new teaching methods or teaching aids might be studied. Often
such studies vary both costs and effectiveness; for instance, they might measure the
improvements attained by new equipment. If this is the case, it might be difficult to
draw any conclusions from the result unless it has been possible to define such a measure
of effectiveness that equal cost-effectiveness ratio implies equal efficiency. Some-
times, however, pedagogical research is designed as cost-effectiveness analysis in the
sense that the results from different alternatives, all with the same cost, are compared.
The other possibility in cost-effectiveness analysis, that is, to keep the effectiveness



onstant and try to minimize the costs, is usually more difficult in pedagogical research
 the effectiveness usually cannot be determined beforehand.

Cost-effectiveness analyses are also feasible when a budget for o specific objec~
ve has been agreed on and the problem is to find the most efficient use of the money.
onceptional difficulties as to the definition of an adequate criterion for the measure-
ent of ‘the effectiveness might, however, occur. This is illustrated by a study on the
le of education in the United States’ “war on poverty”" programme /f!l, Ch. 2/,
here it is shown how different "poverty” criteria can affect the relative emphasis of
Jucation in an anti-poverty programme.

Cost-effectiveness analyses in education which are concerned with such questions
 e.g. suitable design and location of new schoo! buildings are quite different from
e pedagogical orientated research mentioned above. Here the other possibility in
ost-effectiveness analysis, i.e. to minimize the costs for o constant effectiveness, is
ften oppropriate. Consequently, the determination of costs is usually an important
ort of these types of studies. In several countries an increased effort has been made
uring recent years to estimate the average cost per year of study for different types
F students. Depending on the purpose of these calculations the costs have sometimes
nly included current direct school costs, but sometimes also capital costs, teachers'
aining costs and scholarships. Eaornings foregone by students are usually not included
irectly but sometimes estimated separately. Different kinds of decision problems
:quire different kinds of cost estimates. f, for instance, a-prolongation of the compul-
ry schooling is considered, then also earnings foregone have to be included in the
scial cost of the reform. For the study of chonges within the educational system
hich keep the number of students and educational effectiveness constant (for instance
Iternative locations of school-buildings) the earnings foregone should be excluded.
or many decision problems marginal ond not average student cost is of interest. What
- needed in educational planning is, therefore, not only one or o few cost estimates,
ut a number of cost models giving the relation between different planning alterna-
ves and the resulting costs. These models are sometimes (not olways) programmed
>r computers. This is usually an advantage if o large amount of data or complicated
aleulations are involved.

A number of different cost models are in existence or under construction in diffe-
:nt countries. In Norwcyﬂ87 for instance, cost models for different school levels
ave been worked out. They express the influence on the current costs of variations
» the number of students, and of weekly hours for the students and for the teachers,
zachers’ salaries, class size and supply teacher hours.

In Denmark a cost model (programmed for a computer) forecasts the number of
udents in different school types and levels and calculates from this the number of
ifferent kinds of teachers needed and their total salary, The forecast period is 3
ears and the resulting sum of salaries is used in the medium range budget.

An account of the use of cost models (cost analysis, budget formulas) by central

uthorities (states) to facilitate the budget preparation work is given by T.L. Miller
n "States Budgeting for Higher Education™ ﬂ_57
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(1) solories of teachers and school administrators

(2) supplies, interest and depreciation on capital

(3) incidental school-related costs, for instance, books and travels
(4) income foregone during school attendance.

For the private rate of return (1) and (2) above are substituted by school-fees. From
(4) special school~connected income "substitutes" should be detrocted, such as
scholarships, free school lunches, room and board, etc. The benefits are estimated
from cross-section data of indjviduals classified by age and education. The differ-
ence between the cross-section income streams of people with varying levels of educ
tion are (partly) atiributed to the difference in education levels. Before-tax figures
are used for the calculation of social returns and post-tax figures as private returns.

The limitations and difficulties of this approach ore discussed by several authors
ﬂ], 23, 257 and recently by Blaug ﬂg] who specially investigates what factors giv
a downward or upwerd bias. In the following paragraphs, the use and possible misuse
of the described rate of return approach for decision making problems in educational
planning witl be discussed.

The estimate of the future income stream by using cross~section data is correct if
the observed income differences keep constant for half a century or so. It is probabl
a good opproximation if the income differences keep farrly constant for 20 or 30 yeor
as the benefits in a more distant future have a rather unimportant influence on the
colculated rate of return. This can be investigoted by sensitivity analysis. Authors
who have mode use of the cross-section approach usually point out that the measured
income differences have kept almost constant over a long period of years in different
countries. This foct does not, however, justify the opproach if it is meant to be uset
os a basis for decision making in educational planning. Decisions concerning the
expansion of the educational system, other things being constant, will tend to dimin-
ish the income differences. That kind of decision cannot, therefore, be directly
based on the assumption thot these differences will remain unchanged.

Another limitation of the described rate of return approach is the difficulty in
estimating to what extent the extra income is due to education alone. Income depen:
on other variables besides age and education, such as ability, parents’ education,
type of oceupation ond region, etc. This has been investigated by multiple regressio
techniques 1527 Results from theUnited States indicate that a larger part (the figure 60
per cent is often used) of the income increase for the average student is due to educa
tion alone. From an educational planning point of view the interesting point is, how
ever, to what extent increased future income is due to education for the marginal
student. This problem has perhaps received too little attention. Also the pure
"educational” income ingrease probably differs between different countries depending
on the percentage of students in each age group attaining different levels cf.scho'ol-
ing and on the system of selection for further studies. In.coumrief where 'ik is mainly
costs that prevent students from continuing higher education, the income increase for
the marginal student might be proportionately higher thon in o country where the
private costs of education are low but a selective system based on ability is an

obstacle for further education. I
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Considering the limitations of cost-benefit analysis in cducation, are there
decision problems for which such analyses are of value or are they only a donger"
To answer this question more fully further work in the field is necessory and improve-
ments in the data. To conclude, some possible uses will now be discussed.

The cost=benefit analyses which have been carried out in Great Britain and in
the United States indicate thot both the social and private rate of return of education
arc high in comparison with other investments. Education has, however, other objec-
tives besides being on economic investment in human beings, This means that educo-
tional reforms which seem worth considering because of these other objectives, should
undoubtedly be worthwhile if the cconomic rate of return for the reform considered is
expected to be on the some level o3 for education in general,

Comparisons between the social rote of return ond the private rate of return should
be relevant for problems concerning the financing of education. For instance in
Britain, Bloug 227 has estimated the private rate of return from higher education (for
male heads of houscholds) to 14 per cent which considerably exceeds the social rate
which hos been estimated to 6.5 per cent. This large difference almost certainly is be-
cause of the large public finence of British universities which also includes scholar-
ships for board and lodging. A conclusion of this might be that public expenditure
could be reduced by changing part of the scholarships to loans to the students.

Because of the high private rate of return, the students still have strong economic
reasons to continue higher education.

Calculations of the private rate of return are of interest for the students' decisions
concerning the choice of type and length of education and study loans.

Comparisons of the social rate of return for different types of education could
be valuable for several purposes. Such calculations might, for example, be used to
test hypotheses about:

(a) the efficient use of the money spent on a special type of education
(b) too high salaries because of monopolistic restrictions on entry

(¢) increoses or decreases in the market demand

When the extro education or troining considered moves the student from a well
defined salary group of the labour force to another well defined such group the econo-
mic benefits can be rather reliably estimated. Cost~benefit analysis might therefore be
useful for the evaluation of re-training programmes. Such programmes sometimes prima-
rily aim at diminishing the unemployment rate. Some examples of such cost~-benefit
analyses are given in /_28 - oO] A comparison and evaluation of the results of these
studies has been carried out by T.1. Ribich /31, Ch. Il1I/. Recently there has been

an increasing amount of cost-benefit studies in this field.

In summary, there seems to be a number of specific problems in educational plan-
ning which could be enlightened by the use of cost-benefit analyses. In most cases
sample data will be sufficient, sometimes data concerning the whole population might
be an advantage. It is unlikely that cost-benefit analyses will provide any definite
answers to general questions such as "Is there underinvestment or overinvestment in
education?" They might, however, give valuable information concerning the econo-
mic impact of alternative policies in certain educational sectors.



APPENDIX 1

MULTI-DIMENSIONAL MEASURES OF EFFECTIVENESS

When a "system” or activity has several objectives that are partly conflicting,
no uni-dimensional measure of effectiveness can be defined. If, however, the level
of achievement of the different objectives hos been decided upon, the alternatives
achieving these levels can be compared directly by a comparison of their costs, pro-
vided there is a one-dimensional cost meosure. Similorly, in case an upper cost limit
as well os lower limits for all but one of the measures of effectiveness have been
defined, the remaining problem is reduced to a one-dimensional comparison. If
instead only a cost limit is given and the choice is between alternatives fulfilling
this constraint, we get an effectiveness vector

E=(e.e, .. .08

in the case when there are several (partly) conflicting objectives (1). There are
several approaches to this problem depending on its character. Without aiming at any
complete treatment of the subject we will make a few suggestions in the following for
the simplest case with a two-dimensional effectiveness measure (7=2). The purpose

is to show that, even if optimal solutions usually cannot be defined, the cost-
effectiveness analyses will often even in the multi-dimensional case give rise to
better solutions than would otherwise have been obtained.

We distinguish between o number of different cases.

{. One Dominant Solution
The measures of effectiveness are denoted
'

E = (¢ .¢)

where 1 denotes the up alternative. If there exists a ; for which ¢/ > E" , and
92' >e; for all values of /, then the alternative ; is "dominant” and evidently the
best sofuﬁon.

(1) The case with varying cost can be transposed to a logically equivallenr form by
adding one effectiveness dimension, choosing for instance €, =7 as the
additional effectiveness measure (¢ = cost).
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1. Several Dominant Solutions

Sometimes a number of the alternatives under study can be sorted out by the same
method as above, that is the alternative i for which e/ < ¢’ , and e/< e’ for some |
is obviously not as good a solution as the alternative j, an’d i can ﬁ'\us bze left out
from the final choice. This process can be illustrated by the diagram below;

The different alternatives correspond to the shaded set § which, for the purpose of
illustration, here has been assumed continuous. All points in the interior of 5§ as well
as part of the contour are not as good as the points on ¢, which lie.to the right (larger
e, values) and above (larger €, values) the other points. The points on the contour ¢
are sometimes called "efficient"” solutions.

At this stage an effort to look for new and better alternatives has often a high
pay-off. If alternatives with measures of effectiveness corresponding to points to the
right and above points on £ can be found, the choice situation is evidently improved.

Suppose there are several (or an infinite number of) efficient points, i.e. several
alternatives remain ofter the obviously inferior ones have been sorted out by the method
outlined above. Then the final solution cannot be determined without additional.
knowledge about the decision maker's preferences. Some assumptions as to such pre-
ferences or choice criteria will be discussed.

Preference Function

Suppose there exists a preference function P(e,, e, ) defined in such a way that
the maximisation of P(el’ g_ ) for the different alfe{'nogives corresponds to the op’rimcl
solution. The difficulty is %0 arrive at a definition of such a preference function. We
distinguish between the following two cases.

(a) The decision maker has some intuitive feeling as to the importance of &, in
relation to e, ;

(b) The function P(e_, e_) can be estimated by studying the problem on a "higher"



Direct Estimation of the Preference Function

In the first case the decision maker might for instance always be willing to accept
a decrecse in &,, 8¢ , if this gives an increase of £, larger than A e |. This means
that there exisfs a nimber of "indifference” lines wirL equations & +ue, +a =0, For
alternatives corresponding to different points on such a line the decision maker is,
evidently, "indifferent". Such lines are given in the diagram below together with the
curve £ of efficient solutions. Combinations represented on a line to the right and
higher (larger e, and e, volues) are preferred to combinations on a line to the left and

S

The point of tangency, P, between the curve ¢ ond an indifference line obviously
corresponds to the solution. From this point it is not possible to improve the position,
that is move to a higher indifference curve, by choosing another alternative, that is
by moving along ¢.

The preference function corresponds to the equation of the indifference lines, i.e.,
=& +
Ple, e) =€ +pe,

For the points on the curve ¢ it has its optimum for

de,
—L +p =0
deg

that is the point of tangency.

More generally, the indifference "lines" may be any family of curves &4 +p(e,)
+a=0, which corresponds to o preference function (g4, 85) = e, tp (ez) with an

de
optimal solution for —I = ng- when certain regularity conditions are fulfilled. There
e
2

is an extensive literature on the theoretical problem of finding the optimum solution
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the maximisation of (e , e_) for the different alternafives corresponds to the optimal

solution. The difficulty is §0 arrive at o definition of such a preference function. We

distinguish between the following two cases.

(a) The decision maker has some intuitive feeling as to the importance of g, in
relation to e, ;

(b) The function P(e , g_) can be estimated by studying the problem on a "higher"
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Direct Estimation of the Preference Function

In the first case the decision maker might for instance always be willing to accept
a decrease in [ Ae, , if this gives an increase of £, larger than IPABZI. This means
that there exists a number of "indifference"” lines wit‘u equations g +pe,; +8 = 0. For
alternatives corresponding to different points on such a line the decision maker is,
evidently, “indifferent". Such lines are given in the diagram below together with the
curve ¢ of efficient solutions. Combinations represented on a line to the right and
higher (larger e, and e, values) are preferred to combinations on a line to the left and

A

The point of tangency, P, between the curve ¢ and on indifference line obviously
corresponds to the solution. From this point it is not possible to improve the position,
that is move to a higher indifference curve, by choosing another alternative, that is
by moving along ¢.

The preference function corresponds to the equation of the indifference lines, i.e.,
P(e, e )= e +pe
(€, 8) =& +pe,

For the points on the curve ¢ it has its optimum for

del
—F +p =0
de,

that is the point of tangency.

More generally, the indifference "lines" may be any family of curves e, +p(e,)
+3 =0, which corresponds to a preference function Pleg, ep) = 51+p(ez) with an

de
optimal solution for —d = 7”"’— when certain regularity conditions are fulfilled. There
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2 2

is an extensive literature on the theoretical problem of finding the optimum solution
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when the preference function is known and when different kinds of constraints are gi
In practice, however, there often is no complete knowledge of the preference func!
but already some knowledge of it can diminish the number of solutions. The final
choice can then be made between alternatives which are all superior to those whic
have been sorted out by the analysis.

Calculations of the Preference Function from "Higher" Level Considerations

Sometimes the reason for the multiple measures of effectiveness is the level on
which the problem is studied. Suppose for instance, we have the following case:

Higher level education: Resource allocation to the Institutions of Technology
for the "production" of engineers.

Lower level decision: Resource allocations within the establishment. Different
alternatives will influence the relative number of students in different branches
(different specialities).

For the lower level problem there is a multi-dimensional measure of effectiveness corre-
sponding to the different number of engineers "produced" on different lines. Returning
to the higher level decision, this might be based on inquiries concerning shortages of
engineers in certain fields or perhaps in the total number of them. In the latter case,
the preference function is simply the sum of the different measures of effectiveness.

P(el,eg,., )=e]+ez+..e”

Choice Criteria

A choice criterion can be defined by a preference function as mentioned above.
There are, however, also other approaches. Suppose there are different alternatives

]
j with measures of effectiveness E = (81/, Eé ; .- ). Take for example
1
E = (0,100
E? = (90, 50)

None of these two alternatives seem interesting unless it is known that either £, or &,
is of main importance. Suppose new alternatives can be found, e.g. by mixing the
old ones;

3

E - (70,50
E ?- (60, 80)

A choice criterion that corresponds to a large set of different "usual" preference
functions will be defined in the following. First, the &; and e, values are calculated

in percentage of the maximum &, and € 5 values respectively. We get the following
percentages:



Number
el E;

1 O 100
2 100
a8
- 4 @) e

For each alternative the minimum of the & and e velues (encircled in the table
above) is looked at and the alternative having the highest minimum value is defined
as the preferred one (No. 4 in this example). Generully, in the multi-dimensional
case, each measure of effectiveness, being expressed in percen!age of the highest
measure in the same dimension, the alternative ; for which Mln e attains its maxi-
mum is said to be the preferred one.

This criterion might be useful when very little is known about the relative impor-
tance of the different & measures. It can also be used in the one-dimensional case
when the measure of effectiveness takes on different values for different possible future
“"environments” which ore not subject to the decision maker's control. In this case
the choice criterion defined above is usually termed "contingency planning". This is
diseussed somewhat further in Appendix 3.

The same approach can also be applied when there is o difference in the non-
measurable part of the effectiveness between the different "environments” (i.e. between
the different columns).



APPENDIX 2

COST-EFFECTIVENESS ANALYSIS ON DIFFERENT LEVELS

As mentioned in the main text (p.31) there is usually a strong interdependence
between cost-effectiveness analyses on different decision levels. Further, a compari-
son of the marginal effectiveness of different programmes can be used to check if the
optimal resource allocation has been found. Equal marginal effectiveness is a neces-
sary condition for the optimum (provided the optimum is within the variation interval
and not at an end point). It is, however, not a sufficient condition as

a) equal marginal effectiveness is also obtained for local minima and maxima
and consequently does not imply that the total optimum has been found;

b) no definite conclusion can be based on the marginal effectiveness if the
resource allocation within each of the programmes is not optimal.

These two points will be illustrated below by an example which is a schematization
of an actual case study on a defence planning probiem.

Suppose the allocation of resources between two programmes (weapon systems)
within a fixed budget, ¢ , is to be decided. Let Ej (x) and Eg(e-x) denote the measures
of effectiveness for the first and second programme respectively, where x and ¢ - x is
the money spent on the programmes. A numerical example is given in diagram I. To
facilitate notations the total budget ¢ has been chosen as cost unit and the effective-
ness E, (2) as effectiveness unit.

Diagram |
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APPENDIX 2

COST-EFFECTIVENESS ANALYSIS ON DIFFERENT LEVELS

As mentioned in the main text (p.31) there is usually a strong interdependence
between cost-effectiveness analyses on different decision levels. Further, a compari-
son of the marginal effectiveness of different programmes can be used to check if the
optimal resource allocation has been found. Equal marginal effectiveness is a neces-
sary condition for the optimum (provided the optimum is within the variation interval
and not at an end point). It is, however, not a sufficient condition as

a) equal marginal effectiveness is also obtained for local minima and maxima
and consequently does not imply that the total optimum has been found;

b) no definite conclusion can be based on the marginal effectiveness if the
resource allocation within each of the programmes is not optimal.

These two points will be illustrated below by an example which is a schematizati
of an actual case study on a defence planning problem.

Suppose the allocation of resources between two programmes (weapon sys’
within a fixed budget,c , is to be decided. Let E;(z) and Eg(e-x) denote *
of effectiveness for the first and second programme respectively, where = a:
the money spent on the programmes. A numerical example is given in diag
facilitate notations the total budget ¢ has been chosen as cost unit and th
ness E, (2) as effectiveness unit.

Diagram |
E(x)
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The dotted line for z between 0,75 and 1 corresponds to the "argumentation line"
mentioned above according to which an increase of z from 0,75 to 0,9 would make it
possible to change a5 to @; and a further increase to = 1 would change ¢; to a,.
The slope of this function is quite high and exceeds the slope of Eg(a-x). However,
even with an unchanged allocation between the programmes the internal allocation
could be improved by changingag to a,. To find the total optimum it is the function
E,(z, ay and notE, (x,a0) which shoulg be considered forx > 0,5. For the total
effectiveness E(x) we get:

E(z) = E](xrlg) +Eg(l -x) for 0,55z <1
Ex) = Eq(x, 1,) + Eg(1 -z) for 0 S 2<0,5

It follows from the diagram that the total optimum is obtained for x ~ 0,72,
Consequently, there is no reason to allocate additional money to the first programme,
i.e. to increase x above 0,75. Theoretically x should be decreased to 0,72, In
practice this might not be worth while as the optimum is very. flat and changes from
previous decisions sometimes cause different kinds of "intangible" costs.
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The dotted line for = betwern 0,75 and | cortesponds to the “argumentation {ine"
mentioned chove aceording 1o which an seceroie of = from 0,75 10 0,7 would mebe i
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o(x, a2 ond not i, {x, 1n) which should be cansidered for = 5 0,5, For the totol
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PREFACE

The O,E.C.D. Committee for Scientific and Technical Personnel, which is the
intergovernmental body responsible for the activities of the Organisation in education
has embarked upon an experimental programme to exomine and evaluate applications !
of systems analysis and management techniques to practical educational planning.

As part of this programme a series of ad hoc meetings of experts has been orranged
to bring together the most recent information ovailable in Member countries on specific
issues in this area. The present volume contains the papers presented at the meeting on
*Budgeting, Programme Analysis and Cost~-Effectiveness in Educational Planning" held
in April, 1968. In eddition, an introductory summary has been included as well as the
presentations, given ot the meeting, of present programme budgeting applications in
Conada and Sweden, together with o summary by Professor Vaizey of his impressions of
the meeting.

The meeting focused primarily on the integration of short<run and Jong-run aspects

of edveadicas) planning ond the relationship between obieckives and implementation.
In this context the role of the budgeting procedure was particulorly examined. The
papers and discussions dealt with various possible improvements fo current budgeting
procedures, such os the introduction of more programme or function oriented budget
structures and the use of some form of multi-yeor budgets as o supplement to the annual
budget. A number of resource implication models were also presented at the meeting.
Suchmodels, which seem to be in o fairly advanced stage of development, can be use-
Lul both for policy evaluation purposes and for the estoblishment of multi-year programme

vdgets. /

The meeting also considered the use of such manogement techniques as cost-benefit
and cost-effectiveness analysls in programme planning and in resource allocation Srudies,
Though the usefulness of these techniques depends to o large extent on the naturé of the
problem under consideration and on the availability of data, it was felt, nonet eless,
that theic application is olready making an impartant contribution by helping clarify
educational objectives.
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The dotted line for x between 0,75 and 1 corresponds to the "argumentation line"
mentioned above according to which an increase of x from 0,75 to 0,9 would make it
possible to change ag to @; and a further increase to = = 1 would change g; to a,.
The slope of this function is quite high and exceeds the slope of E,(c-x). However,
even with an unchanged allocation between the programmes the internal allocation
could be improved by changinga, to ag . To find the total optimum it is the function

be

E,(=z, ag and notE, (x,ap) which shoul considered forxz > 0,5. For the total
e%fecfiveness E(x) we get:

Elx) = E¢(=x, 12) +Eg(l -z) for 0,55z <1
E(z) = Eq(z, 15) +Eg(1 -z) for 0 S £<0,5

It follows from the diagram that the total optimum is obtained for z ~ 0,72.
Consequently, there is no reason to allocate additional money to the first programme,
i.e. to increase x above 0,75. Theoretically z should be decreased to 0,72. In
practice this might not be worth while as the optimum is very flat and changes from
previous decisions sometimes cause different kinds of "intangible" costs.



APPENDIX 3

CONTINGENCY PLANNING

Suppose a measure of effectiveness has been defined and estimated and that there
is one main source of uncertainty, for instance the number z of students (in the educa-
tional system or in @ certain district or school under consideration), Let the effective-
ness E"(x) be given according to the diagram below, where n denotes the different
system design alternatives within a given budgetary frame (i.e. different school sizes)
and z has a range of uncertainty between a and b.

£
- /——_—— Ex)
| E¥x)
|
| ! El(x)
! |
!
i }
| I
| |
i |
Y — x
o b

In this case we hove E3(x) 2 £2{z) and E3 {x} 2E! () for all z-values of interest.
It is thus evident that the 3rd alternative, E°(z) is the best and that this result is not
sensitive to the uncertainty in . Suppose, however, that the effectiveness fynction
locks somewhat diffecently.

E¥x)

¢

—— Ex)

b E'x)

[ E——
x

51



The dotted line for x between 0,75 and 1 corresponds to the "argumentation line"
mentioned above according to which an increase of x from 0,75 to 0,9 would make it
possible to change ag to a; and a further increase to = 1 would change q; to a,.
The slope of this function is quite high and exceeds the slope of E'Z(c—:c). However,
even with an unchanged allocation between the programmes the internal allocation
could be improved by changinga, to ag . To find the total optimum it is the function

be

E. (z, aé and notE (x,aq) which shoul considered forz > 0,5. For the total
e%Fecfiveness E(x) we get:

E(x) =Ez(z,15) +Eg(1 -x) for 0,5<x <1
Ex) = E7(z, 15) + Eg(1 ~x) for 0 < 2<0,5

It follows from the diagram that the total optimum is obtained for z ~ 0,72.
Consequently, there is no reason to allocate additional money to the first programme,
i.e. to increase x above 0,75. Theoretically z should be decreased to 0,72. In
practice this might not be worth while as the optimum is very flat and changes from
previous decisions sometimes cause different kinds of "intangible" costs.



APPENDIX 3

CONTINGENCY PLANNING

Suppose o measure of effectiveness hos been defined and estimated and that there
is one main source of uncertainty, for instance the number = of students (in the educa-
tional system or in a certain district or school under consideration}. Let the effective-
ness E"(x) be given according to the diagram below, where n denotes the different
system design alternatives within a given budgetary frame (i.e. different school sizes)
and x has a range of uncertainty between 2 and b,

m

— E%x)
E¥x)

El(x]

In this case we have z3{r) > E2(x) and £3 (x} >8] (z) for al! z-values of interest.
It is thus evident that the 3rd alternative, E3(x) is the best and that this result is not
sensitive to the uncertainty in x. Suppose, however, that the effectiveness function
looks somewhat differently.

EXx)
| E3(x)

— E'0

o ————
x

51



In this case the solution depends on the knowledge of the probability distribution
of . If it is very probable that = will be in the neighbourhood of 7 or b, E3(x) might
be the preferred solution. This preference depends of course on the probability of
differing from 2 and b such that E¥z) < E2(x) and the willingness of taking the corres-
ponding risk. If, however, nothing is known about the probability distribution of g,
if the uncertainty in xis genuine, then the second alternative, £2(a) is chosen as it
for no value of z gives a measure of effectiveness which is considerably below the
maximum effectiveness value. This rule of choice is usually termed contingency plan-
ning. For the example presented, it can be given a more precise definition as follows:

Choose the alternative ¥ for which E‘N(ac) exceeds for each z-value a certain
percentage p, with pas high as possible, of the other effectiveness values
corresponding to the same x-value, i.e. choose the x-value for which

' (=) > pE" ()

for all zand n and for highest possible p-value.

In the case of several uncertain factors analogous decision rules can be formulated.
Sometimes the uncertain factor x only takes on discrete values. Even in this case the
same formulation of the rule of choice can be supplied.

There are a number of variants of the decision rule given above, i.e. instead of
comparisons involving a certain percentage of the maximum value, a certain fixed
decrease in the maximum value might be considered. The most reasonable choice of
decision rule depends of course on the problem under consideration.

The type of decision rules given above are termed contingency planning when the
uncertain parameter x corresponds to such future environments of the system under study
which are not under the decision-maker's control. The same kind of decision rules can,
however, be applied in other cases, i.e. when there is an uncertainty as fo what mea-
sure of effectiveness should be applied or when there is a multi-dimensional measure
of effectiveness. (cf. Appendix 1)
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INTRODUCTION A LA PROGRAMMATION
BUDGETAIRE ET A L’ANALYSE COUT-EFFICACITE
DANS LA PLANIFICATION DE L’ENSEIGNEMENT

par Brita Schwarz

Avu cours des derniéres années, on s'est livré a des études sur les nouvelles
techniques de gestion, telles que la programmation budgétaire et ['analyse colif-
efficacité, qui ont été appliquées, dans une certaine mesure, dans différents
secteurs sociaux. Dans une premiére partie, nous chercherons & définir quelques
termes nouveaux désormais d'un usage courant dans ce domaine. Puis, nous nous
entretiendrons des principes généraux concernant |'application de ces techniques
nouvelles & la planification de I'enseignement. Nous nous référerons & certains
documents récemment parus et fraitant de ce sujet.

]



1. DEFINITIONS GENERALES

A. Lo programmation budgétaire

La signification du terme “programmation budgétaire” varie quelque peu suivant
le domaine auquel il s'opplique. Cependant, i) suppose une répartition des activités
considérées en "programmes" ou catégories tendant vers un objectif final et une pré=
sentation de leurs colts en harmonie avec ces programmes, Pour donner quelques

les, disons simpl t que 'insteyction primaire, la prolongation d'un an de
I'instruction scolaire obligatoire, les repos scolaires, pourraient constitver des pro=
grammes., Les colts et bénéfices afférents & un programme couvrent généralement
plusieurs années. C'est pourquoi un laps de temps plus long que dans le budget annuel
courant est habituellement nécessaire pour permettre aux bénéfices d'un programme de
I'emporter sur son cofit. Ce probléme de la période est une caractéristique importante
du concept de programmation budgétaire (1),

En plus de la comptabilisation des programmes avec un étalement dans le temps
assez long pour en permettre I'étude approfondie, le concept de programmation bud-
gétaire couvre fréquemment aussi des applications de formes diverses de I'analyse
colt-efficacité ou codt-bénéfice. Les analyses de ce type ont pour but
d'examiner les différentes actions possibles en termes de bénéfices et de codts ofin de
faire ressortir les options opportunes qui s'offrent & celui qui prend la décision.

Il est &vident que la manigre dont [e budget étale les dépenses proposées varie
suivant les pays. Bien souvent la structure budgétaire a &té, & l'origine, prévue dans
le but de faciliter I'exécution administrative et la vérification des comptes. Cepen-
dant, on pourrait également prévoir un budget qui faciliterait par exemple la décision
en matigre de répartition des ressources, L'importance croissante de cette tdche budgé-
taire a attiré récemment [‘attention sur [q nécessité de trouver de nouvelles méthodes
de rapport financier, En reconsidérant [a procédure budgétaire de telle sorte que le
budget fasse ressortir la répartition des ressources non seulement & court terme mais
encore & long terme, le budget peut améliorer la coordination des planifications &
long et & court terme., )

Dans de nombreux !pays, le méme plan budgétaire sert & la fois les objectifs de
décision et d'exécution, Il est cependant possible d'employer pour chacun de ces
deux buts une structure budgétaire différente, & condition toutefois qu'un transfert
puisse s'opérer facilement de I'un & I'autre. Ce genre de "transfert" peut étre rendu
aisé par |'emploi d'ordinateurs. La structure budgétaire la plus appropriée & l'exécu-
tion administrative et & lo vérification comptable est en générale découpée par inputs,
c'est-a-dire orientée vers I'achat d'articles définis. Ainsi, le budget de ['éducation
se trouve réparti en différentes imputations scolaires, b&timents scolaires, etc.

Le budget d'un programme est, au contraire, plus "extérieur", orienté vers un bout
final, avec une division des colts par exemple, entre les différents niveaux scolaires,
les différents groupes bénéficiaires, etc. Ainsi, en ce qui concerne les universités,
on différencie les colts attribués & [*enseignement et & la recherche.

(1) Le terme anglais "programme budgeting” est ici traduit par programmation budgé~
taire ou budget par programme, quelquefois aussi budget ou budgétisation
programmé (e).
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IN:I’RODUCTION A LA PROGRAMMATION
BUDGETAIRE ET A L’ANALYSE COUT-EFFICACITE
DANS LA PLANIFICATION DE L’ENSEIGNEMENT

par Brita Schwarz

Au cours des derniéres années, on s'est livré & des études sur les nouvelles
techniques de gestion, telles que la programmation budgétaire et I'analyse colt-
efficacité, qui ont été appliquées, dans une certaine mesure, dans différents
secteurs sociaux. Dans une premiére partie, nous chercherons & définir quelques
termes nouveaux désormais d'un usage courant dans ce domaine. Puis, nous nous
entretiendrons des principes généraux concernant |'application de ces techniques
nouvelles & la planification de |'enseignement. Nous nous référerons @ certains
documents récemment parus et traitant de ce sujet.

)



1. DEFINITIONS GENERALES

A. La programmation budgétaire

La signification du terme "progrommation budgétaire” varie quelque peu suivant
le domaine auguel il s'applique. Cependant, il suppose une répartition des activités
considérées en "programmes" ou catégories tendant vers un objectif final et une pre~
sentation de leurs colts en hormonie avec ces programmes. Pour donner quelques
examples, disons simplement que I'instruction primaire, la prolongation d'un an de
I'instruction scolaire obligatoire, les repas scolaires, pourraient constitver des pro-
grammes, Les codts et bénéfices afférents & un programme couvrent généralement
plusieurs années. C'est pourquoi un laps de temps plus long que dans le budget annvel
courant est habituellement nécessaire pour permettre aux bénéfices d'un programme de
'emporter sur son colit. Ce probl2me de la période est une caractéristique importante
du concept de programmation budgétaire (1),

En plus de la comptabilisation des programmes avec un étalement dans le temps
assez long pour en permettre |'étude approfondie, le concept de programmation bud-
gétaire couvre fréquemment aussi des applications de formes diverses de I'analyse
cobt~efficacité ou colt~bénéfice. Les analyses de ce type ont pour but
d'examiner les différentes actions possibles en termes de bénéfices et de colts afin de
faire ressortir les options opportunes qui s'offrent & celui qui prend la décision.

I1 est évident que la maniére dont le budget étale les dépenses proposées varie
suivant les pays. Bien souvent la structure budgétaire a été, a 'origine, prévue dans
e but de faciliter {'exécution administrative et 1o vérification des comptes. Cepen-
dant, on pourrait également prévoir un budget qui faciliterait par exemple la décision
en matidre de répartition des ressources. L'importance croissante de cette tdche budgé-
taire a attiré récemment |'attention sur la nécessité de trouver de nouvelles méthodes
de rapport financier. En reconsidérant la procédure budgétaire de telle sorte que le
budget fasse ressortir la répartition des ressources non seulement & court terme mais
encore & long terme, le budget peut améliorer la coordination des planifications &
long et & court terme. )

Dans de nombreux'pays, le méme plon budgétaire sert & la fois les objectifs de
décision et d'exécution. |l est cependant possible d'employer pour chacun de ces
deux buts une structure budgétaire différente, & condition toutefois qu'un transfert
puisse s'opérer facilement de I'un & ['autre. Ce genre de "transfert" peut &tre rendu
aisé par I'emploi d'erdinateurs. La structure budgétaire la plus oppropriée & I'exécu-
tion administrative et & la vérification comptable est en générale découpée par inputs,
c'est-a-dire orientée vers ['achat d'articles définis. Ainsi, le budget de 1'éducation
se trouve réparti en différentes imputations scolaires, batiments scolaires, etc.

Le budget d'un programme est, au contraire, plus "extérieur”, orienté vers un but
final, avec une division des cobts par exemple, entre les différents niveaux scolaires,
les différents groupes bénéficiaires, etc. Ainsi, en ce qui concerne les universités,
on différencie les codts attribués & I'enseignement et & la recherche.

(1) Le terme anglais "programme budgeting” est ici traduit par programmation budgé~
taire ou budget par programme, quelquefois aussi budget ou budgétisation
programmé (e).
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Il semblerait que la premiére utilisation, sur une grande échelle, de la program=-
mation budgétaire par un gouvernement date de 1962, année ob elle a &té introduite
dans le Département de la Défense, aux Etats-Unis. Afin d'en étendre I'application
& d'autres domaines, on a fait paraftre un certain nombre d'articles exposant des idée
générales sur la programmation budgétaire. Ainsi, "Program Budgeting" /17 édité
par D. Novick, contient quelques chapitres d'introduction traitant de la théorie de
base de la programmation budgétaire. Dans le Premier Chapitre, Melvin Anshen traite
du "Budget fédéral : instrument d'administration et d'analyse” .

Au Chapitre 2, Arthur Smithies donne la "Structure conceptuelle de la program-
mation budgétaire" et le Chapitre 3 est un article de Gene H. Fischer sur "Le réle
de I'analyse coOt-utilité dans la programmation budgétaire". Un certain nombre de
documents de la Société Rand, écrits par ces mémes auteurs contient des études
analogues sur ce sujet, par exemple "The World of Program Budgeting" par

G.H. Fischer / 27.

On comprend aisément que la répartition des différents systéemes et activités
devant supporter les colts, conformément aux programmes liés & l'objectif final, est
un travail logique, difficile, parfois méme impossible. Les définitions des programmes
en vigueur dans le Département américain de la Défense peuvent parfaitement illustrer
ce fait. L'une des principales raisons de la réforme budgétaire de 1961 fut le poids
décroissant de la séparation traditionnelle des différentes "Armes" dans I'exécution de
missions ou programmes essentiels. En 1958, au moment ol la Marine Nationale avait
développé le systeme Polaris, en tant que systéme stratégique de dissuasion, il devait,
en ce qui concerne les ressources, entrer dans le cadre du budget de la Marine, en
compétition avec les autres systémes, au méme titre que la protection des convois
militaires ou le transport des troupes. Cependant, le systéme Polaris servant apparem=
ment le méme but que certains systémes de ['Armée de Terre (missiles basés av sol)
et de I'Armée de I'Air, I'attribution de ressources au systéme Polaris devait logique-
ment se faire, non plus dans le cadre du budget de la Marine, mais dans celui d'un
programme général de dissuasion stratégique. Ce probleéme a été résolu par la réforme
budgétaire de 1961 ~ 1962 qui a introduit un programme spécial pour les Forces
stratégiques de Représailles. Les autres programmes de Défense étaient fes suivants :

1. Défense continentale
. Forces Armées d'Utilité générale

. Ponts aérien et maritime

. Recherche et Développement

. Soutien général

2
3
4
5. Forces de Surveillance générale et nationale
)
7. Assistance militaire

8

. Défense civile



Comme ['un des objectifs des Forces de Défense continentale est de protéger et d'averti
les forces stratégiques, celles-ci peuvent &tre considérer comme un élément de dissua~
sion stratégique. Il existe, cependant, d'autres raisons de les traiter comme un program
me séparé.

Les ponts aérien et maritime dont le réle est d'accroftre la mobilité des Forces
Armées d'Utilité générale pourraient &tre traités comme un élément de ce programme.
Pourtant ils forment un programme séparé parce qu'on doit considérer les composants,
pont aérien et pont maritime, comme des éléments interchangeables et que la combi-
naison la meilleure doit &tre obtenue.

Les exemples donnés ci~dessus démontrent qu'en dépit des avantages offerts sur le
systame précédent par la division en programmes de défense, aucun budget de pro-
gramme complet n'a &€ établi, en théorie, ni ne peut logiquement I'étre. Dans le
méme ordre d'idée, un autre probléme intéressant est celui des relations existant entre
les objectifs de la défense et ceux de la politique &trangere. Ainsi, I'assistance
militaire et ['assistance non militaire des Etats-Unis aux autres pays ont probablement,
dans certains cas, des objectifs étroitement liés qui doivent &tre exprimés dans les
définitions des programmes.

Il y a de fortes chances pour que les problames logiques auxquels on se heurte
dans la définition des programmes surgissent également dans d'autres domaines d'appli=-
cation, Ceci provient de ce que les &éléments supportant les colits ne peuvent que tres
rarement étre répartis en programmes nettement séparés, de telle sorte qu'il y ait une
correspondance univoque entre chaque programme et chaque objectif. En conclusion,
on peut pas dire, habitvellement, qu'un budget est ou n'est pas un budget par
programme mais plutdt qu'il est dans une proportion plus ou moins grande un budget
par programme.

B. Lles incitations

L'un des avantages du systeme de la programmation budgétaire réside dans
I'accroissement des possibilités de décentralisation et de création de stimulants de
I'efficacité. Si les imputations sont orientées vers un objectif et non vers le programme,
la responsabilité du programme doit demeurer & I'échelon le plus élevé de I'organisa-
tion, Il est cependant difficile de trouver un mode de répartition efficace des ressour~
ces dans le cadre.d’un programme & cet échelon, par suite du manque d'information.

1) est plus isé d'obtenir 'information détaillée, habituellement nécessaire, aux
échelons inférieurs de déc n. Mois, fréquemment, ceux qui ont e pouvoir de prendre
ces décisions ne sont pas incités & trouver et & proposer le mode de répartition des
ressources le plus efficace, s'ils savent que les imputations sont plus uisfment approu-
vées pour certains inputs que pour d’autres, Lorsque, par exemple, le méme o'b|ecnf
ou le méme degré d'efficacité peut &tre atteint, & un moindre coldt, avec moins de‘
professeurs et plus de moyens d'enseignement ou d'investissements dans l.es :c{nstruchons
scolaires, on ne ressent pas la nécessité de proposer une telle modificahon.sl les
imputations concernant les salaires sont plus facilement appr . Lecl t
des imputations conformément aux programmes et peut~&tre une subdivision des
programmes en sous-programmes et éléments de programme, sur décision des respon=
sables de chaque programme, (et éventuellement de chaque sous-programme), incite

& rechercher et & proposer (ou décider) la meilleure réportition des ressources dans le
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cadre du programme. On pourrait encore citer quelques exemples d'incitations. Ainsi
si le traitement alloué par I'état & un chef d'agence, ou au directeur d'une école ,
locale, est en corrélation étroite avec les dépenses courantes de I'agence, cet état
de fait incite aux dépenses. Par contre, si le traitement est |ié de fagon absolue au
rendement par colt unitaire on aboutit & une incitation & I'efficacité,

Lorsque I'Etat peut disposer de fonds pour certaines catégories d'inputs nécessaires
a l'accomplissement d'un programme local et non pour tous les inputs, il s'ensuit,
pour les autorités locales, une incitation & engager des dépenses sur les inputs financés
par I'Etat. Si les autorités locales ont le pouvoir de décision réel, on peut arriver &
stimuler l'efficacité en rendont les fonds gouvernementaux disponibles pour tous les
articles de dépenses prévus pour le programme, mais, en faisant en méme temps,
financer une part considérable du programme par les autorités locales. L'essentiel
est de formuler des régles de financement telles que les autorités ayant le pouvoir
réel de décision répartissent les ressources dans le cadre d'un programme comme si
le budget total pour le programme était fixé et aucune ressource "libre" disponible.
On aboutit également & ce résultat dans le cas ob I'Etat verse une subvention fixe
pour un programme déterminé. Dans |'organisation de la défense, aux Etats~Unis,
on a introduit une stimulation & |'économie en demandant aux autorités ayant le
pouvoir de décision de faire un compte rendu sur les économies réalisées sur les
dépenses annuelles déja approuvées. Ces économies sont alors reportées sur d'autres
dépenses concernant la défense.,

Les stimulants liés aux contrats d'industrie, par exemple, pour la construction
de batiments scolaires, constituent une autre catégorie. Dans ['hypothése ob le
contrat stipule que la rémunération versée & ['industrie en cause doit &tre égale aux
dépenses de cette industrie augmentées d'un pourcentage déterminé, il en résulte
pour l'industrie une incitation & dépenser le plus possible afin d'accroftre par la~méme
le gain, On peut cependant prévoir des contrats ayant pour but de stimuler 'économie :
ainsi, par exemple, une partie de la différence entre une somme fixée & |'avance et
les colts réels connus lorsque le travail est achevé, est payée ou gagnée par I'indus-
trie. Si la somme fixée & l'origine est trop élevée, l'industrie regoit une part du
gain, si elle est trop faible, elle verse une partie de la perte.

Une modification de la structure budgétaire dans le sens d'un budget orienté vers
un programme déterminé n'aboutit pas automatiquement & ['accroissement de la décen-
tralisation ni & I'amélioration des incitations a I'efficacité. Le contraire peut trés
bien se produire si ces possibilités n'ont pas été soigneusement étudiées. Une centra-
lisation accrue peut provoquer la suppression des options bien que l'un des objectifs
du budget de programme soit d'aider les fonctionnaires dans le sondage systématfique
des différentes solutions. Cependant, l'introduction d'un systéme de programmation
budgétaire peut entrafner dans la structure de la prise de décision, les modifications
nécessaires pour garantir que les sous~optimations du niveau inférieur sont, autant
que faire se peut, en harmonie avec I'optimation du niveau supérieur. Dans l.e cas
d'une organisation déja bien décentralisée, ceci peut sig.nffier une décentralisation
plus accentée dans certains domaines et moins dans certains autres.

On peut illustrer le probléme de la cenfralisaﬁorz par I'exemple des Efde‘EJr.liS
ot l'enseignement est, avani tout, sous la responsabilité des Etats e.t de.e I'adminis-
tration locale. Si I'on se réfere, par exemple, au Dépari’eme?’r américain du Budqef
/17, p. 7(2_7, cette situation demeurera, aprés l'entrée en vigueur du PPBS (Systéme



de la Planification et de la Programmation Budgétaire). Pourtant, c'est & tort que l'on
a prétendu qu'il impliquait un accroissement de la centralisation, ainsi qu'il découle
de l'article de E. Exton "Word from Washington, Federal Program Budgeting is a step
toward Centralized Education Planning” /3 7. U'auteur s'interroge également sur
I'objectivité du systeme, Cependont, dans le domaine de I'enseignement, la détermi~
nation des objectifs doit toujours &tre une question de politique.

Les probleémes concernant ['exécution et ['application d'un budget de programme
sont étudiés dans la Troisigme Partie de I'ouvrage sur la programmation budgétaire
"Program Budgeting” /’ 1_7 déja cité, 1l contient des articles de Roland N, McKean
et Melvin Anshen sur insuffisances, risques et difficultés de la programmation budgé-
taire ; de George A. Steiner, sur les problames d'exécution et de Melvin Anshen sur
'application concréte du budget de programme, au moment ob il est pleinement
entré en vigueur.

C. Analyse codt-efficacité

1l est courant d'employer un certain nombre de termes dont la signification est
analogue, par exemple coOt-efficacité, colt-utilité et cobt-bénéfice. Le terme
analyse codt-bénéfice fréquemment utilisé, depuis quelques années, dans la théorie
économique, ['est surtout lorsque le "bénéfice" d'un projet donné peut se mesurer
en unités directement comparables & ses colts, c’est~a~dire, en r2gle générale, en
unités monétaires. Dans cette hypothase, on calcule le rapport bénéfice/colt qui
sert de base aux décisions relativesd la rentabilité du projet.

Lorsque le bénéfice d'un projet ou d'un programme ne peut &tre calculé ou
estimé en unités monétaires - ce qui est souvent le cas pour les activités gouverne-
mentales = on utilise un autre procédé qui consiste & définir une mesure pouvant
servir & déterminer I'efficacité ov I'utilité, et qui se rottache & V'objectif de
I'activité envisagée. L'analyse colts-efficacité peut alors prendre I'une des deux
formes suivantes :

(1) On établit une comparaison entre les colts des différentes solutions dont I'effica~
cité est de m&me mesure, c'est-a-dire répondant, dans la méme proportion, & un
objectif donné. On considére alors la solution la moins onéreuse comme la
meilleure.

(2) On établit une comparaison entre 1'efficacité des différentes solutions auxquelles
on peut aboutir dans le cadre d'un niveau budgétaire déterminé, La solution
garantissant I'efficacité la plus élevée aura la préférence. Si les solutions dif-
farent tant par les cobts que par |'efficacité, aucune base logique et directe de
comparaison ne peut exister (cf. Annexe 1), Une erreur courante consiste & mini-
miser le rapport codt/efficacité. En remplagant lo mesure de I'efficacité par
quelque autre tout aussi acceptable, on peut cependant obtenir une solution
différente .

Des difficultés de deux sortes surgissent dons les analyses cobt-efficacité. D*abord
il n'est peut-&tre pas possible de mesurer les colts ou I'efficacité au moyen d'une
mesure & une dimension, Par exemple, un grand nombre d'objectifs vont, en ragle
générale, donner naissance & des mesures d'efficacité & plusieurs dimensions. De méme,
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il peut étre important de faire une distinction entre les différentes catégories de cofit
ou de colts payables & divers moments. Tantdt ceci rend nécessaire |'usage de mesu S
de colts "multi-dimensionnelles", tantdt on peut, de fagon acceptable Si>bfenir usneres
seule mesure de colit, en incluant les cobts d'opportunité et les calcu]s,relcﬁfs a la
valeur actuelle des colts échelonnés dans le temps, pour un taux d'escompte donné
Fetfe fﬂifficulfé "multi-dimensionnelle" des analyses colt-efficacité ne l:s rend pas.
mpossrb‘les mais donne de |'importance au réle du jugement dans la conception et
I'emploi des études. L'Annexe 1 présente quelques méthodes pour traiter ce probléme.

Une autre difficulté surgit dans |'analyse colt-efficacité lorsqu'on ne peut pas
mesurer tous les colts, ou l'efficacité totale. Méme dans ce cas, les &tudes sur le
colt-efficacité peuvent &tre d'une grande valeur et permettre de choisir des solutions
plus valables que celles auxquelles on aurait pu aboutir autrement (voir Annexe 1).

On utilise, dans I'analyse colt~efficacité, différents types de modéles. En regle
générale, le modele (ou les modeles) de codt transforme les données existantes pour
les différentes solutions en colt global pour I'adoption de ces solutions. Le modéle
(ou les modeles) d'efficacité joue un réle similaire. La complexité des modeles
d'efficacité dépend & la fois du domaine dans lequel se place le probleéme et du niveau
auquelse prend la décision. Le niveau le plus élevé peut se définir comme celui ob
I'on prend les décisions portant sur les répartitions essentielles et traitant de questions
telles que "doit~on employer plus de ressources dans les années & venir, pour la
sécurité nationale, ou la santé ou I'enseignement ?". Cependant, on est obligé de
fonder les décisions d'optimation & |'échelon supérieur, principalement sur I'intuition
et le jugement. L'analyse sera utile dans la mesure o elle peut apporter des solutions
aux problémes de décision & un échelon un peu moins élevé ; ces solutions, & leur
tour, sont susceptibles de fournir une information valable pour les décisions & I'échelon
supérieur. C'est a ces échelons légérement inférieurs de décision - que l'on nomme
techniquement sous-optimations - que les études analytiques ont le plus de chances
d'étre rentables.

La détermination de la répartition optimale des ressources & un niveau supérieur
de décision exige une connaissance des répartitions optimales aux niveaux inférieurs.
Celles~ci, de leur c6té, ne peuvent généralement &tre définies sans une certaine
connaissance de la répartition approximative & I'échelon supérieur. A I'Annexe 2,
un exemple vient illustrer ces faits.

Dans le cadre d'un budget déterminé, la répartition optimale entre les programmes
s'obtient en maximisant la mesure totale de l'efficacité, & condition toutefois que
cette mesure puisse &tre définie et déterminée quantitativement. Ceci est plus vrai-
semblablement le cas pour les niveaux inférieurs de décision (sous-programmes). A un
niveau élevé, il peut &tre possible d'évaluer certaines modifications marginales méme
si I'on ne peut pas déterminer |'efficacité totale. Dans ce cas, une proposition de
solution peut &tre contrélée en recherchant si une unité monétaire additionnelle
ajoutée & chacun des programmes apporterait la méme contribution & ['efficacité
totale. C'est une condition nécessaire pour parvenir & un résultat optimal mais ce
n'est pas une condition suffisante comme certains auteurs semblent |'admettre. Ce
probléme est traité dans I'Annexe 2.



D. Ll'analyse codt-efficacité dans la planification & long terme

La planification est définie tantdt de fagon étroite comme la détermination des
objectifs, tantdt dans un sens plus large et elle couvre alors I'ensemble du processus
de planification. Ce processus comporte un certain nombre d'activités diverses telles
que :

(1) Lo détermination des objectifs & otteindre ;
(2) Les prévisions sur ['environnement futur;
(3} La détermination des solutions diverses pouvant répondre aux objectifs dans

I'envi t futur, pte tenv des contraintes existantes (économigues et
autres) ;

(4) La détermination de la ligne de conduite jugée idéale compte tenu des objectifs,
des possibilités et des contraintes. Ceci peut entrafner une formulation nouvelle
des objectifs.

Le processus de planification est, par sa nature méme, un processvs itératif.
Ceci provient de ce que la détermination des objectifs constitue un point de départ
noturel en méme temps qu'elle doit &tre en partie le résultot des recherches sur Jes
possibilités de répondre aux divers objectifs. C'est pourquoi, une itération "en temps"
est nécessaire. De plus, les projets portant sur des systemes complexes nécessitent un
plus ou moins grand nombre de détails, correspondant habituellement aux différents
stades de l'organisation et de [a décision. La répartition des ressources & un niveau
supérieur exigeant une connaissance de la répartition optimum aux niveaux inférieurs
(cf.les deux derniers paragrophes de la page 62 et Annexe I1).

On utilise des notations diverses pour les différentes durées de planification :
(1) Les plans & long terme couvrent habituellement plus de 5a 7 années ;
(2} Les plans & moyen terme jusqu'd 3 & 5 années ;
(3) Les plans & court terme ne concernent que |'année la plus proche.
Les planifications & moyen terme et & long terme sont parfois appelées planifications
stratégiques, et la planification portant sur I'avenir le plus proche, planification
tactique,

Si o planification est employée dons son sens le plus étroit de détermination des
objectifs, on doit compléter par d’autres termes lorsqu'on décrit le processus complet
de planification, Ainsi, aux Etats~Unis, on utilise I'expression "planification

programmation budgétaire” pour parler du processus de planification comportant
I'usage des budgets par programme .
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‘ Le réle d.e I'analyse colt-efficacité dans le contexte de la programmation budgé-
taire est étudié dans un article de Gene H. Fischer paru dans "Program Budgeting" /

ouvrage déja cité. Il y fait une distinction entre les trois as i
s ects suivants d -
mation budgétaire : P s de la program

1" .
(1) L'ospe.cf structural dont l'objet est de déterminer une série de catégories, orientées
essentiellement dans le sens d'activités tendant vers un "produit final" ou un
WLt eie f e e epe
objectif final", tout & fait significatives d'une planification & long terme.

(2) Les aspects du procédé analytique se rattachent aux différentes activités de
recherche menées en tant que partie intégrante du processus de programmation
budgétaire. L'objectif principal de ce type d'effort analytique est |'examen
systématique des diverses alternatives en termes d'utilité et de cobt, afin de

faire ressortir les options pertinentes (et leurs implications) qui s'offrent aux
décideurs, dans le cadre d'un probleme particulier.

(3) Les aspects du systeme d'information dont le but est de soutenir les deux premiers
aspects.”

L'effort analytique représente une part importante du concept de programmation
budgétaire. Cependant, I'introduction d'un budget structuré suivant les programmes
sur une période plus étendue, peut, dans certains cas, constituer un avantage, méme
sans le soutien de I'analyse, puisqu'il offre une information plus utile aux décideurs.

L'analyse des systémes semble &tre ['expression la plus répandue pour désigner
une analyse destinée & aider les autorités chargées de la décision dans les problémes
de planification & long terme. Son usage courant, est apparu, pour la premiére fois,
dans la planification de la défense (voir & titre d'exemple "Analysis for Military
Decision", édité par E.S. Quade / 4 /). L'analyse des systémes y est définie (p. 4)
comme "une enquéte destinée & aider le décideur & choisir une ligne de conduite en
examinant systématiquement ses propres objectifs, en comparant quantitativement,
dans la mesure du possible, les colts, I'efficacité et les risques liés aux différentes
politiques et stratégies employées pour y parvenir et en formulant des solutions
additionnelles, dans le cas ob celles examinées seraient jugées insuffisantes. L'analyse
des systemes représente une méthode ou un moyen de considérer des problémes complexes

de choix dans ['incertain".

Une description générale de ['analyse des systémes dans le contexte d'une program-
mation budgétaire est donnée par E.S. Quade dans "Systems Analysis Techniques for
Planning-Programming-Budgeting" de mars 1966 / 5__7. Quade y fait remarquer que
"toute analyse de systémes comporte, & un stade ‘déterminé, une comparaison des
différentes stratégies en termes de coOlts et de |'efficacité, dans la poursuite d'un
objectif précis. On nomme ces évaluations analyses colt-efficacité. Comme on leur
porte souvent la plus grande part d'attention, I'ensemble de ['étude est fréquemment
appelé analyse colt-efficacité mais cette dénomination insiste frop sur un seul aspect
du processus de décision. Dans les analyses destinées & fournir des avis précis sur la
- conduite & adopter, il existe d'autres aspects du probléme dont la signification est
plus importante que la comparaison des options : spécification des objectifs raison-
nables, détermination d'une méthode satisfaisante permettant de mesurer le rendement,
influence de considérations qui ne peuvent &tre quantifiées ou formulation d'options
plus favorables".



Fischer 4-1_7 emploie, pourtant, l'expression analyse codt-efficacité dans un sens
plus large que E,S. Quade ne le fait /5_/. Ainsi, il inclut le projet de nouvelles
solutions et d'analyse qualitative. Les deux auteurs s'accordent, cependant, sur le
fait que la plupart des problemes essentiels de décision portant sur la planification &
long terme sont, en fin de compte, inévitablement résolus, avant tout, sur la base
de I'intuition et du jugement ; ils suggerent que le rle principal de I'analyse consiste
& essayer d'aiguiser cette intuition et ce jugement,

Dans un rapport de la Rand  sur le colt-efficacité 4_6_7, E.S. Quade entame un
débat sur la différence entre l'analyse colt-efficacité dans son sens restreint et dans
son sens le plus large. Dans la suite de 'article, cependant, il traite de fagon plus
complete 'analyse colt-efficacité dans sa définition large, c'est-a-dire, selon sa
conception personnelle, |'analyse des systemes, et il étudie ses qualités et ses faibles~
ses, Bien qu'il choisisse ses exemples parmi les problémes de planification de la
défense, l'ensemble du débat peut s'oppliquer av demaine de la planification de
I'enseignement.

Le fait que depuis une période récente on insiste davantage sur les problemes de
planification & long terme que sur ceux & court terme - tels que "la recherche de
I'emploi le plus efficace d'un systéme existant” ~ a quelque peu modifié le caractére
de I'analyse codt-efficacité. Les problémes de planification & long terme dépendent
habituellement d'un plus grand nombre de parametres et de données, moins aisément
accessibles et souvent difficiles & déterminer avec certitude. A cause des incertitudes
qu'ils comportent, ces problémes, en pratique, ne peuvent pas toujours - et souvent
pas du tout = &tre formulés comme des probl2mes d'optimation. A la place, on
recherche la solution "préférée”, c'est-a-dire I'option que I'on juge préférable parmi
celles que I'on a étudiées, y compris le projet de systémes nouveaux.

L'incertitude étant une caractéristique essentielle de la plupart des problemes de
plonification, & long terme, il est nécessaire dans les analyses colt-efficacité d'y
apporter un traitement précis. Les techniques qui sont généralement utilisées sont
'analyse de sensibilité ou la planification de |'éventualité.

L'analyse de sensibilité montre le degré de dépendance entre résultat et certains
paramatres, Ceux~ci varient & |'intérieur de la zone d'incertitude et le résultat se
calcule pour les valeurs du paramitre situées & I'intérieur de cette zone ou pour les
valeurs minimales et maximales du paramtre. Parfois, on effectue cette analyse de
sensibilité avant d'avoir rassemblé les données précises. Si le résultat n'est pas
sensible au parametre en question un effort moindre est nécessaire pour déterminer
la valeur exacte de ce paramétre. Par contre, si le résultat est sensible aux variations
du parametre étudié, il existe deux possibilités : ou bien un effort plus grand dans fa
détermination du paramétre peut réduire de fagon acceptable I'influence de I'incer-
titude restante sur le résultat, ou bien I'incertitude est "irréductible® et doit &tre
prise en considération dans I'interprétation du résultat de |'analyse colt-efficacits.
Ce type d'incertitude irréductible peut, par exemple, influencer I'environnement
futur du systeme étudié (dans les projets & long terme du systéme de |'enseignement,
par exemple, le nombre des enfants d'dge scolaire) ou le choix des objectifs ou les
mesures de 1'efficacité, Dans cette hypothese, |'interprétation du résultat peut prendre
la forme d'une analyse d'éventualité, Ceci signifie que la classification des options
prises en considération se calcule pour différentes "éventualités" et que la solution

65



-~ N A .
‘;(TCh?rC:ei doit etre ce.”e qui, pour toutes les éventualités, est sifude aux rangs
élevés de la classification. On peut obtenir ce résultat soit au moyen d'amalgame de

solutions de base, soit par un proj 'opti
jet d'option nouvelle. Un exemple hypothéti
ce procédé est donné dans |'Annexe 3. PR ave e

La méthode de la planification de I'éventualité insiste sur des solutions souples
et adaptables, telles que le choix d'options qui seront réellement efficaces, peff-—étre
aprés adaptation ultérieure, pour une gamme des réalisations des paramétres aléatfoires
Un exemple de cette adaptabilité dans la planification de l'enseignement réside dans .
la construction d'écoles qui peut, & un colt additionnel relativement faible, subir une
remise en o.rdre ou &tre développée suffisamment pour s'adapter au nombre des &tudiants
ou aux matiéres enseignées. On peut également aboutir& une adaptabilité croissante
dans divers secteurs de l'enseignement en réduisant la période qui s'écoule entre le
moment ob |'étudiant choisit un enseignement général ou professionnel plus spécialisé
et celui de son entrée dans le monde du travail. Ceci pourra fournir une réponse plus
rapide en ce qui concerne I'évolution des besoins de main-d'ceuvre. Ce temps de réponse
peut, par exemple, &tre réduit en différant la spécialisation ou en la rendant suffisante
pour des domaines professionnels plus vastes / 32 7.

E. Analyse colt-bénéfice

L'analyse colt-bénéfice est une méthode qui consiste & rechercher le caractére
souhaitable de tels projets ou programmes en tenant compte & la fois des différentes
catégories d'effets secondaires et de répercussions futures. Cela suppose |'énumération
et 1'"évaluation de tous les colits et bénéfices entrant en ligne de compte. Si I'on peut
les évaluer en unités comparables, |'expression analyse cott-bénéfice est préférable
& 'analyse cobt-efficacité.

Mistoriquement, |'analyse colt-bénéfice, comme base des décisions relatives aux
investissements de |'Etat, était déja utilisée au début de ce sigcle par les ingénieurs
pour résoudre certains problémes particuliers / 10, p. 183 /. Au cours des premiéres
décades, la méthode présentait de nombreuses analogies avec les principes adoptées
par les entreprises privées pour ['évaluation de la rentabilité des investissements en
capital . Le probléme de I'utilisation des ressources aquatiques fut 'un des premiers
& &tre étudiés. Cependant, aux Etats=Unis, le Flood Control Act de 1936 a autorisé
la participation fédérale dans les projets de contrdle des eaux "si les bénéfices, &
qui que ce soit qu'ils puissent échoir, excédent les colts estimés". Cette interpréta-
tion large de la notion de bénéfices rapprochait |'analyse coli-bénéfice des concepts
de l'économie de bien-&tre. On a montré un intérét croissant pour |'analyse colt-
bénéfice tout particulizrement durant la derniére décade. Les principales raisons de
ce fait doivent &tre mentionnées. En premier lieu, la portée et les possibilités des
analyses quantitatives ont augmenté parallélement au développement de la recherche
opérationnelle et & I'accessibilité croissante des données statistiques ; en second
lieu, de nombreux pays ont vu se produire un développement considérable du secteur
public et, par suite, un intérét croissant pour les principes régissant les dépenses
d'investissement public. Il est possible aussi que I'intérét accru porté, au cours des
dernizres années, par les économistes & l'analyse coGt-bénéfice puisse s'expliquer
par le fait que I'on voit en elle la technique quantitative qui manquait auparavant
dans I'application pratique de certains concepts de la politique de bien-étre.



Dans son introduction & I'ouvrage "Measuring Benefits of Government
Investments 4 7_7, R. Dorfman &tudie les raisons suivantes de ['intervention gouver-
nementale :

(1) Conditions li€es a la consommation, Un bien collectif représente une facilité ou
un service mis librement & la portée de tous, sans charge d'utilisation, soit
parce qu'une taxation & ['occasion de chaque usage serait excessivement mal-
habile, soit parce que son emploi n'est pas volontaire ouv m&me clairement
définissable, Ainsi, les biens collectifs ne peuvent habituellement pas &tre
fournis por des sociétés privées porce qu'ils ne procurent pas une abondante
source de revenus av fournisseur. Parmi les biens collectifs les plus importants,
citons la défense nationale, la justice civile et criminelle, les routes et la
plupart des autoroutes ainsi que les facilités offertes dans le domaine des loisirs
de plein air. L'une des caractéristiques principales des biens collectifs réside
dans le fait qu'il n'y @ aucun prix de marché qui permette d'estimer leur valeur
puisqu'ils ne sont pas vendus, Ceci signifie qu'il existe, précisément dons ces
domaines ol les bénéfices ne se mesurent que difficilement, des incitotions aux
placements d'Etat. Ce fait entraine de sérieuses difficultés et restrictions de
I'analyse codt-bénéfice.

{2) Conditions liées & la production. Les circonstances favorables & 1'initiative gou=
vernementale sont liges parfois aux économies d'échelle et au besoin d'autorité
gouvernementale.

(3) Autres incitations. L'hypothése que les épargnants privés se font une idée tres
incompldte des conséquences de leurs pl justifie plei t tous les
investissements se rapportant & la préservation des ressources naturelles et &
leur exploitation méthodique. La société, dans son ensemble, peut attribver
& ces ressources des valeurs totalement différentes de celles que lui attribuent
les participants cux marchés courants.

Les initiatives gouvernementales sonf quelquefois stimulées par fe désir
d'influer sur la répartition du revenu. L'oppréciation de la valeur sociale de telles
redistributions pose des probl2mes particulizrement complexes dans I'analyse cobt-
bénéfice.

Le problame de la redistribution du revenu est traité de fagon opprofondie dons
un article d'Arthur Maass /B _/ ob il est illustré par le schéma de 1'analyse colt-
bénéfice dans les projets d’approvisionnement en eau, Lorsqu'il s'avére important
de faire une distinction entre les bénéfices attribués aux différents groupes de
population, on peut schématiser I'étude codt-bénéfice de plusieurs manieres :

{a) en maximisant le bénéfice attribué & un certain groupe bénéficiaire,
objet de contraintes en ce qui concerne les bénéfices attribués aux
autres groupes et/ou & I'ensemble de la société,

{b) en maximisant |'ensemble des bé&néfices (calculé habituellement comme
l'accroissement du revenu national), objets de contraintes en ce qui
concerne les bénéfices des différents groupes,

(c)  en maximisant |'estimation du bénéfice global lorsqu'on utilise des prix duaux

pour les bénéfices attribués aux différents groupes-clés,
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Calcul du coilt et des béngficcs

Un certain nombre de formules légarement différentes sont d'usage courant pour
établir la comparaison des bénéfices et des colts des initiatives gouvernementales
/p. 7 ref. 7 /. Le point de départ de toute formule est la projection de la production
matériclle du projet, soit pour chaque année de son existence, soit pour une année
caractéristique de son exécution. Puis, on doit évaluer la valeur sociale unitaire
de chacune de ces productions matériclles. A ce stade, des divergences commencent
& apparaitre entre les différentes formules. L'une des formules employées consiste &
calculer le bénéfice brut pour une année caractéristique et & évaluer parallélement
les cobts sociaux au cours d'une année caractéristique. Il existe deux catégories
essentielles de colts - les colts courants ou dépenses effectuées au cours d'une année
caractéristique pour I'exécution et I'entretien des facilités - et les colts du capital
- un montant prélevé sur les opérations de I'année pour I'amortissement des dépenses
initiales de construction et d'installation. La proportion de bénéfices bruts annuels
par rapport au total des colts annucls représente le rapport bénéfice/coit.

Une autre formule consiste & soustraire, pour chaque année ou pour une année
caractéristique, les colts courants des bénéfices bruts afin d'obtenir une estimation
des bénéfices courants nets. Les bénéfices courants nets de chaque année sont
actualisés sur la date du début du projet et sommés pour obtenir une estimation de
la valeur actuelle des bénéfices nets escomptés. Le rapport de ce chiffre & I'estimation
du colt du capital représente le rapport bénéfice/colt. Cette formule est, par
conséquent, analogue au calcul qu'effectuerait un homme d'affaires pour déterminer
le taux d'intérét que peut lui rapporter le capital qu'il a investi dans le projet. On
peut calculer une variante de cette méthode, le taux de rendement interne, analoguve
& un taux d'intérét. Le taux de rendement interne "7 " est défini de fagon implicite
par |'équation :

D

C - _ki

(1+r)

dans laquelle k; représente les bénéfices nets au cours de ['‘année j et C

égale le colit du capital. Le taux de rendement interne est donc le taux d'escompte
quirend lasomme des valeurs escomptées des bénéfices nets d'un projet, au cours
de son "existence" 1 , égale & son colt de capital. Becker souligne ['application
de ce raisonnement aux investissements en capital humain é 9, pp. 38 a 40__7

A.R. Prest et R. Turvey / 10 /donnent un apergu général de ['analyse colt-
bénéfice. Leur article comporte un historique de |'analyse, il traite de sa portée,
des principes généraux qui la régissent et donne un apergu de ses applications dans
divers domaines. |l se termine par une vaste bibliographie.



On doit apporter quelques explications complémentaires en ce qui concerne le
rapport entre l'analyse codt-efficacité et I'analyse colt-bénéfice telles qu'elies ont
ét& définies ci-dessus, La méthode cobt-bénéfice dans luquelle les bénéfices tendent
& &tre une évaluation directe de o mesure dans laquelle les objectifs sont atteints
pourrait paraitre plus appropriée. Pourtant, dans plusieurs activités gouvernementales
telles que la défense notionale, on ne peut définir aucune mesure directement compa=
rable aux colts, Dans d'autres cas, les difficultés rencontrées pour mesurer et pour
inclure des éléments non quantifiables limitent la valeur de I'analyse colit-bénéfice
pour les probleémes de décision. Malgré ces limitations cette analyse peut, dans
certains types de problémes, mériter la peine et les efforts fournis pour effectuer
ses calculs, si les résultats sont correctement interprétés et considérés comme une
partie de I'information nécessaire pour prendre les décisions. En outre, il est
probable que l'analyse codt-efficacité puisse fournir, dans de nombreux secteurs,
une base précieuse aux sous-optimations. La mesure dans laquelle ces sous-optimations
contribuent & |'ensemble des améliorations apportées aux décisions, dépendent de la
fagon plus ou moins étroite par laquelle les mesures d'efficacité choisies sont liées
aux objectifs. Ici encore, I'analyse cobt-bénéfice pourrait fournir, dans certains cas,
une information de valeur pour effectuer un choix judicieux des mesures d'efficacité.
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1. PLANIFICATION DE L'ENSEIGNEMENT

A. La programmation budgétaire dans I'enseignement

Dans divers pays, les budgets d'enscignement sont plus ou moins structurés suivant
des programmes. Aux Etats-Unis, le Président Johnson a annoncé en aolt 1965 qu'on
allait introduire la programmation budgétaire dans I'ensemble de |'administration
fédérale. Hl existe dans certains pays des plans & moyen terme structurés suivant des
programmes. Cependant, on rencontre de séricures difficultés quant & la définition

des programmes d'enscignement, du fait que le systeéme d'éducation comporte plusieurs
objectifs liés entre cux, por exemple :

(1) les bénéfices de consommation ;

. . . . . . .

(2) la création du "capital humain". A cet égard, |'éducation est un investissement
économique produisant une force de travail spécialisée. Ceci contribuera a la
croissance économique ct & |'accroissement du revenu national ;

(3) la préservation et |'élargissement de I'ensemble des connaissances ;
(4) les avantages politiques.

L'objectif (2) fait de I'enseignement un produit intermédiaire, alors que dans les
autres cos on peut, vraisemblablement, le considérer comme un produit final.

Cependant il est nécessaire de préciser davantage les objectifs de I'enseignement
pour constituer une base & la définition des programmes d'enseignement. Ld question
du choix de telles définitions est traitée dans "Education in the Programme Budget"
(Chapitre 7, ref. 1) par Werner Z. Hirsch qui propose des définitions de programme
ayant trait essentiellement aux différents types d'établissements scolaires et niveaux
d'dges de la scolarité. Une premieére distinction est opérée entre les subventions et
les préts. Ensuite différents programmes représentent les enseignements primaire,
secondaire, supérieur ainsi que I'enseignement destiné aux adultes. A I'échelon
fédéral, les sous~programmes suivants sont proposés pour les enseignements primaire
et secondaire :

(1) Soutien direct et général

(2) Soutien destiné & compenser les impositions

(3) Soutien en faveur de groupes spéciaux

(4) Soutien en faveur d'un enseignement particulier
(5) Soutien indirect.

L'enseignement supérieur pose un probléme en ce qui concerne les définitions des
programmes par suite de |'interpénétration de l'enseignement et de la recherche.



Dans son ouvrage "Planning for Effective Resource Allocation in Universities" /T1 7
Harry Williams traite de la structure conceptuelle de ['application de la programmation
budgétaire dans la planification de I'enseignement au niveau des "colleges” et dans
des universités ; ne sont pas étudiées les méthodes analytiques de comparaison des
différentes options.

Une autre étude de l'emploi de la programmation budgétaire dans la planification
universitaire est présentée par Paul W. Hamelman /714 7. Quelques-uns des usages
possibles de I'analyse colt-efficacité dans ce domaine”y sont également esquissés.
L'auteur suggére que les analyses cobt-efficacité des problémes universitaires doivent
dans un premier temps se centrer sur les problémes de sous-optimation.

Dans 1'introduction "Simulation and Rational Allocation in Universities" /16 7,
Richard W, Judy présente des observations sur la programmation budgétaire utilisée
comme instrument de la planification universitaire. L'essentiel de |'article est
consacré & un modele universitaire de simulation, CAMPUS (Comprehense Analytical
Method of Planning in the University Sphere), & la construction et a I'emploi de tels
modélespour fournir les renseignements nécessaires a la planification universitaire.

Différents aspects de I'emploi du PPBS (Planning Programming - Budgeting System)
dans I'enseignement furent traités lors de lo conférence des législateurs gouverne~
mentaux qui s'est tenve & Washington en décembre 1966 /17, pp. 69 - 85_7. Outre
le gouvernement fédéral, plusieurs Etats des Etats-Unis introduisent actuellement la
programmation budgétaire dans l'enseignement.

T.A. Struve et G.J. Rath dans "Planning - Programming - Budgeting in School

Districts"” é 12_7, présentent un exposé général portant sur la possibilité d'employer
la programmation budgétaire au niveau du secteur scolaire.

B. Analyse codt-efficacité dans la planification de |'enseignement

L'analyse codt-efficacité dons le domaine de |'enseignement présente un caractére
varigble selon la catégorie dans laquelle se situent les problémes de décision. Aux
niveaux inférieurs de décision, ob les principaux paremétres du systéme d'enseignement
n'ont pas & &tre modifiés, I'analyse peut étre liée & la recherche pédagogique. Dans
les cas de cette espece on peut étudier les possibilités d'accroftre l'efficacité de
I'enseignement au moyen de méthodes nouvelles ou avec des moyens d'enseignement.

11 est fréquent que de telles études modifient & la fois les colts et I'efficacité ; elles
peuvent, par exemple, mesurer les améliorations obtenues grice & un nouvel équipe-
ment. Si c'est le cas, il peut ne pas &tre aisé de tirer des conclusions du résultat, &
moins que 1'on ait pu définir une mesure d'efficacité telle que des rapports colt-
efficacité égaux implique une rentabilité équivalente. Parfois, cependant, la
recherche pédagogique est congue comme une analyse colt-efficacité en ce sens
que les résultats des différentes sotutions, ayant le m&me colt, sont comparés.
L'autre éventualité de I'analyse colt-efficacité, c'est-a-dire celle qui consiste &
garder |'efficacité constante et & essayer de minimiser les colts, est, d'ordinaire,
plus difficile dans le domaine de la recherche pédagogique, l'efficacité ne pouvant
habituellement pas étre déterminée & l'avance.

71



Les analyses colt-efficacité sont également possibles lorsqu'un budget portant sur
un objectif précis a &té accepté ; le probleme est alors de trouver I'usage le plus
efficace des fonds. Il pourrait cependant s'avérer difficile de concevoir la définition
d‘un critére approprié pour I'évaluation de I'efficacité. On en trouve 1'illustration
dans une étude sur le réle de I'enseignement dans le programme américain de "lutte
contre la pauvreté _/_31, Chapitre 2 /, ob 'on montre comment divers critéres de

1" 210 v . - . .
pcgvrefe peuvent influer sur l'importance relative de I'enseignement dans un program-
me "anti-pauvreté®,

Les analyses colt-efficacité du domaine de I'enseignement, qui ont trait & des
problémes tels que la conception et I'emplacement de nouvelles constructions scolaires
différent totalement de la recherche pédagogique orientée dont il a &té question ci=
dessus. lci, c'est I'autre éventualité de I'analyse colt-efficacité - c'est-a-dire
minimiser les colts fout en conservant une efficacité constante - qui se révéle fréquem-
ment opportune. Par suite, la détermination des colts tient habituellement une part
importante dans les études de ce type. Plusieurs pays ont fourni un effort croissant,
au cours des dernigres années, afin d'évaluer le colt moyen par année d'études pour
les différentes catégories d'étudiants. Selon le but de ces calculs, les colts englobent
quelquefois les seuls colts scolaires courants, directs, mais quelquefois aussi le colt
des investissements, celui de la formation des professeurs et des bourses d'études,

Le manque & gagner des étudiants n'est, d'ordinaire, pas inclus directement mais
parfois esfimé séparément. Les modes d'estimation des colts varient selon le type de
probléme de décision dont il s'agit. Si, par exemple, on prend le cas d'un accrois-
sement de la durée de la scolarité, il sera alors nécessaire d'inclure le manque &
gagner des étudiants dans le colt social de la réforme. Par contre, dans les études
de modifications du systéme d'enseignement, ob |'on garde Je nombre d'étudiants et
['efficacité de I'enseignement constants ( par exemple, emplacements différents des
constructions scolaires); ces gains doivent étre exclus. Dans de nombreux problémes
de décision, ce n'est pas le colt moyen par étudiant mais le colt marginal qui est
intéressant. Ce qui est nécessaire dans la planification de I'enseignement c'est, par
conséquent, non seulement une ou plusieurs estimations de coUts mais un certain
nombre de modéles de colt donnant le rapport entre les différentes options de plani-
fication et les colts en résultant. Ces modeéles sont parfois (pas toujours) programmés
pour des ordinateurs. C'est habituellement un avantage lorsqu’on se trouve en présence
d'un nombre considérable de données ou de calculs complexes.

Un certain nombre de modéles de coUts différents existent ou sont en cours de
préparation dans divers pays. En Norvége / 18 /par exemple, des modéles de colts
ont été mis au point pour les différents niveaux scolaires. lls traduisent I'influence,
sur les coOts habituels, des variations du nombre des étudiants, du nombre d‘heures
hebdomadaires d'enseignement relatives aux professeurs et aux étudiants, des traite-
ments des enseignants, de la dimension des classes et des heures de suppléants.

Au Danemark, un modéle de colts (programmé pour ordinateur) prévoit le nombre
d'étudiants dans les divers types et niveaux scolaires et calcule & partir de la, le
nombre de catégories différentes d'enseignants dont on a besoin ainsi que leur traite-
ment global. La période prévue est de 3 ans et le montant des traitements qui en
résulte est utilisé dans le budget & moyen terme.



Un exposé de 1'emploi des modéles de codt (analyse de colt, formules de budget)
par les autorités centrales (Etats), pour faciliter le travail de préporation du budget,
est donné par T.C. Miller dans "State Budgeting for Higher Education" /715 7

Dens la plupart des pays, le systame d’enseignement est en expansion. L'une des
tonséquences de ce fait est qu'une part considérable du budget de I'éducation doit
8tre dépensée pour la construction de nouvelles écoles, de nouveaux colléges d’ensei-
gnement pour la formation des enseignants et pour divers autres investissements. Ainsi,
les modeles de décision impliquant des différences entre les colts de |'investissement
doivent inclure ces colts de manidre & ce que I’on puisse les comparer aux colts
courants. On y arrive, soit par |'évaluation de I'intérét annuvel et des colts d'amor-
tissement de I'investissement, soit par addition de I'ensemble des colts du capital
et des colts courants, durant un laps de temps plus long.

Dans le domaine de la planification de I'enseignement, ces évaluations de
colts jouent un réle important dans I'analyse colt-efficacité. L'article de
C.F. Carter "the Economics of Higher Education" /19 / qui, entre autres choses,
donne des évaluations de colt pour différents choix d'emplacements pour les univer=
sités, illustre parfaitement ce point. Comme on peut supposer, dans cette hypothése,
que l'efficacité est la mE&me pour un certain nombre de solutions, I'article donne un
exemple d'analyse colt-efficacité. Il traite aussi de la question de 1'vtilisation des
stimulants et de la méthode de la programmation budgétaire : "Si |on faisait verser
aux universités, & partir de leurs subventions périodiques, un intérét sur leur capital,
elles auraient une raison directe d'économiser ..." Les finances d’une université
pourraient étre directement liées & sa production par I'allocation d'une subvention
générale & la recherche et d'une autre & I'enseignement, en fonction du nombre et
des catégories d'étudiants qu'on y forme ... Une université serait ainsi directement
incitée & chercher le moyen d'utiliser au mieux ses béitiments et son équipement.

C. L'analyse colt-bénéfice dans |'enseignement

U'analyse codt-bénéfice dans I'enseignement se limite hobituellement & la port
de bénéfices que 1'on peut considérer comme un investissement économique en ce
sens qu'elle aboutira ultérieurement & un accroissement du revenu national, De crainte
qu'on ne les accuse de sous-estimer la valeur culturelle de ['enseignement, la plupart
des auteurs /22, 24 7 commencent par énumérer les différents objectifs de I'ensei-
gnement et exposer les diverses catégories de bénéfices de consommation et d'avan-
tages politiques que 1'on exclut des évaluations codt~bénéfice. Cette restriction a
plusieurs raisons. L'une d’elles est la difficulté de mesurer les bénéfices autres que
ceux que I'on peut considérer comme des investissements économiques, Cependant,
la raison essentielle réside dans le fait qu'il est nécessaire, dans les théories rela~
tives & la croissance économique, de tenir compte de |'investissement dans |'ensei~
gnement qui accroft le capital humain ; on a, en effet, estimé que le développement
du capital physique, au moins lorsqu'il est mesuré de fagon conventionnelle, ne
justifiait qu'une part relativement faible de I'augmentation du revenu dans la plupart
des pays / 20, Chapitre 1 7. Les bénéfices iques de 1" ignement sont
importonfs également dans les problémes concernont lo redistribution du revenu.
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Ccpchdont, on peut se demander comment le fait de limiter les bénéfices aux
bénéffccs éconc:mlques peut influer sur les possibilités d'emploi des analyses colt~
bénéfice lorsqu'on a pour but la planification de I'ensecignement. Cette question

sera traitée plus loin. D'abord, nous étudierons quelques méthodes et résultats de
telles analyses.

En matiere d'enseignement, I'analyse codt-bénéfice utilise, de fagon habituelle
le taux de rendement interne. Deux taux de rendement interne différents sont pris '
en considération, le taux de rendement social et le taux privé. Dans le calcul du
taux social, on tient compte des colts annuels suivants :

(1) traitements des enseignants et des administrateurs scolaires ;

(2) fournitures, intéréts et amortissement du capital ;

(3) frais accessoires d'ordre scolaire tels que livres et ramassage scolaire ;
(4) manque & gagner pendant la scolarité.

Dans le calcul du taux privé, les rubriques (1) et (2) ci-dessus sont remplacées par

les frais de scolarité. De la rubrique (4) on doit déduire certains "substituts" de revenus
& caracteére scolaire tels que les bourses détudes, les repas scolaires gratuits, la
pensions, etc. On évalue les bénéfices & partir de données classés par dge et par
niveau d'instruction & un instant donné. On attribue (partiellement) aux différences
dans les niveaux d'enseignement, les écarts entre les courants de revenu par tranche
d'une population dont les niveaux d'instruction sont variables. On se sert des revenus
avant imposition pour le calcul des bénéfices sociaux et aprés imposition pour les
bénéfices privés.

Plusieurs auteurs / 21, 23, 24 7trai_fenr des limitations et des difficultés de
cette méthode et récemment Bloug—/—22_/exomine particuliérement les facteurs
qui donnent une distorsion par excés ou par défaut. Dans les paragraphes qui suivent
nous abordons le probléme de |'usage et, éventuellement, du mauvais usage, de
cette méthode du taux de rendement pour la prise de décision dans la planification

de I'enseignement.

L'évaluation des revenus futurs en utilisant I'information & un instant donné est
correcte & condition que les écarts de revenu observés demeurent constants pendant un
demi-siecle environ. |l est probable que le résultat sera valable si les écarts de
revenu sont pratiquement constants pendant 20 ou 30 ans puisque les bénéfices dans
un avenir plus lointain, n'ont qu'une influence assez faible sur le taux de rendement.
On peut examiner ceci au moyen d'une analyse de sensibilité. Les auteurs qui ont
recours & la méthode expliquée précédemment font habituellement remarquer que les
écarts de revenu mesurés sont demeurés & peu prés constants pendant de nombreuses
années dans divers pays. Cependant, ce fait ne saurait justifier ['emploi de cette
méthode, si elle est destinée & servir de base & I'élaboration d'une décision concer~
nant la planification de I'enseignement. Les décisions portant sur ['expansion du
systeme d'enseignement, foutes choses égales par ailleurs, tendra & réduire les écarts
de revenu. On ne peut pas, par conséquent, baser directement ces décisions sur la
supposition que ces écarts ne changeront pas.
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Une gutre limitation de la méthode dv taux de rendement réside dans la difficults
de déterminer jusqu'a quel point le revenu additionnel provient exclusivement de
I'enseignement. Le revenu dépend d'autres facteurs variables, en dehors de |'dge
et de l'instruction, tels que la compétence, I'instruction des parents, le genre de
profession, le type de région, etc. De nombreuses techniques de régression ont
examiné ce point /27 7. Aux Etats=Unis, les résultats indique que, pour un &tu-
diont moyen la plus grande partie (le chiffre de 60 % est fréquemment mentionné)
de I'accroissement de son revenu est la conséquence exclusive de son instruction,
Cependant, du point de vue de la planification de I'enseignement, la question
intéressante est de savoir dans quelle mesure I'accroissement du revenu futur de
&tudiant marginal est le résultat de I'enseignement qu'il a regu. Peut=&tre n'a=t-on
pas prété assez d'attention & ce probl2me. L'accroissement de revenu purement issu
de I'éducation varie probablement suivant le pays considéré, selon le pourcentage
d'étudiants de chaque groupe d'dge atteignant divers niveaux de scolarité et selon
le systéme de sélection pour les hautes études. Dans les pays o ce sont essentielle~
ment les colts qui empéchent les étudiants de poursuivre des études universitaires,
H'accroissement du revenu pour ['étudiant marginal pourrait &tre proportionnellement
plus élevé que dans un pays ob les cobts privés de I'enseignement sont faibles, mais
ob un systame sélectif basé sur la capacité constitue un obstacle & un enseignement
plus poussé.

Si l'on tient compte des limitations de 1'analyse codt-bénéfice dans I'enseigne-
ment, existe=t=il des problémes de décision pour lesquels ces analyses sont valables
ou bien constituent-elles sevlement un danger ? Pour répondre de fagon plus compléte
& cette question, il est nécessaire d'étudier ce domaine de fagon plus approfondie et
d'opporter des améliorations dans les données. Pour terminer, nous traiterons des
uvtilisations possibles de I'analyse.

Les analyses codt-bénéfice qui ont &té effectuées en Grande-Bretagne et aux
Etats-Unis montrent que le taux social et le taux privé de rendement, dans I'ensei-
gnement, sont tous deux élevés par rapport aux autres |nvesnssements. En dehors du
fait qu'il est un investissement humain & ique, 1'ensei. ta, t,
d'autres objectifs, Ceci signifie que les réformes de l'enseignement qui semblent
dignes d'intérét grice a ces autres objectifs, doivent incontestablement &tre acceptés
si le taux de rendement, pour la réforme considérée, est supposé au méme niveau que
pour I'enseignement en général.

Les comparaisons entre le taux social et le taux privé de rendement doivent
concerner les probl2mes relatifs av financement de I'enseignement. Ainsi, pourla
Grande-Bretagne, Blaug /22 7 a estimé & 14 % le taux privé de rendement dans
I'enseignement supérieur (pour les chefs de famille de sexe masculin), ce qui excade
largement le taux social évalué & 6,5 % . Cet écart considérable est & peu prés
certainement d0 av vaste financement public des universités britanniques qui comprend
&galement les bourses pour la pension. Il en résulte, entre autres, qu'on pourrait
réduire les dépenses publiques en transformant une partie des bourses d'études en
préts aux étudiants. En raison du taux de rendement privé élevé, les étudiants ont
encore de fortes raisons économiques de poursuivre des &tudes supérieures.
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Les calculs du taux privé de rendement sont intéressants pour les décisions des

¢tudiants concernant le choix du type et de la durée de 'enseignement et celui de
leurs emprunts.

Des comparaisons du taux social de rendement pour différents modes d'enseigne-
ment pourraient &tre précicuses pour plusicurs objectifs. On pourrait les utiliser par
cxemple pour analyser diverses hypothéses concernant :

(@) 'emploi efficace des fonds engagés pour un mode particulier d'enseigne-
ment
(b) le montant trop ¢levé des solaires par suite de restrictions d'ordre mono-

polistique portant sur I'entrée dans les divers niveoux d'instruction ;
(c) 'accroissement ou la diminution de la demande sur le marché.

Quand l'enscignement, ou le formation complémentaire considéré, déplace
I'étudiant d'un groupe solarial bien défini du monde du travail & un autre groupe
salarial bien défini, les bénéfices économiques peuvent étre évalués de fagon
presque sure. L'analyse colt-bénéfice pourrait, par conséquent, étre utile pour
I'évaluation des programmes de recyclage. Ces programmes ont quelquefois pour
but principal de réduire le taux du chémage. Quelques exemples de ces analyses
se trouvent dans les ouvrages / 28, 30 /. T.l. Ribich /31, Chapitre 3 / a
cffectué la comparaison et |'évaluation des résultats de ces études. Récemment,
dans ce domaine, on a noté une nectte recrudescence des études portant sur le
cout-bénéfice.

Somme toute, il semble bien qu'il existe, dans la planification de I'enseignement,
un certain nombre de problémes particuliers qui pourraient étre éclaircis par l'emploi
d'analyses colt-bénéfice. Dans la plupart des cas, des indications des échantillons
suffisent ; parfois, cependant des données concernant I'ensemble de la population
peuvent constituer un avantage. Il y a peu de chances que les analyses coft-
bénéfice fournissent des réponses définitives aux questions d'ordre général telles
que "Y-a-t-il sous ou sur-investissement dons le domaine de |'enseignement ?"

Elles pourraient cependant donner des indications précieuses sur I'incidence écono-
mique des diverses options politiques, dans certains secteurs de |'enseignement.
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ANNEXE |

MESURES A MULTIPLES DIMENSIONS DE L'EFFICACITE

Dans tous les cas ob un systéme {ov une activité)comporte plusieurs objectifs qui
s'opposent partiellement, on ne peut définir aucune mesure & une dimension de
I'efficacité. Si, cependant, on o déterminé le degré de réalisation des divers objec-
tifs, on peut comparer directement les options relatives a cette réalisation en compa-
rant leurs codts, & condition qu'il existe une mesure & une dimension du colt. De
méme, dans le cas ob 1'on a défini une limite supérieure du codt ainsi que des limites
inférieures pour toutes les mesures de |'efficacité sauf une, le probléme qui reste &
résoudre se réduit & une comparaison & une dimension. Au lieu de cela, si une
limite du colt est donnée et que le choix doit s’opérer entre diverses options obéis-
sant & cette restriction, nous obtenons un vecteur de V'efficacité :

E = (e.e,,....¢)

dans 1'hypothase ob il y a plusieurs objectifs (partiellement opposés) (1). 1) existe
plusieurs traitements de ce probleme, selon le cas envisagé. Sans chercher & traiter
ce sujet de fagon complite, nous allons donner ci-dessous quelques suggestions
concernant le cas le plus simple avec une mesure de |'efficacité & deux dimensions
(1 = 2). Notre but est de démontrer que, méme s'il est habituellement impossible de
trouver des solutions optimales, les analyses codt-efficacité donnent souvent nais=
sance, dans un cas & multiples dimensions, & des solutions plus satisfaisantes que
celles qui auraient pu &tre obtenues autrement.

Nous faisons la distinction entre un certain nombre de cas :

1. Solution & une dominante

Les mesures de |'efficacité sont représentées par |'équation suivante :
L. [
E = (g8, )]

dans laquelle / représente 1'1 M€ gption. 5'il existe une solution f pour laquelle
el > e et el = e}

pour toutes les valeurs de 7, cette solution est alors "dominante” et constitue évidem=

ment la meilleure solution.

(1) On peut transposer sous une forme logiquement équivalente le cas d'un cobt
vaciable, pas U'addition d'une dicension de I'efficacité, en chaisissant par
exemple g, =.Lcomme mesure additionnelle de l'efficacité (¢ = colt).

T
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A ce itede, tout effort entrepris pour la recherche d'options nouvelles et plus
satisfaizantes 1o révele souvent trig profitoeble. Sil'on peut erriver & des options
comportant des mesures de 'efficocité correspondant & des points situés sur lo droite
¢! au~desius de £, le probléme du choix se trouve évidemment amélioré.

Supposon: qu'il y cit plusicurs {ou un nombre infini) de points "efficaces”, c'est~
a-dire qu'il reste plusicurs options aprés élimination, par lo méthode indiquée précé-
demment, de celles qui ne présentent manifestement gudre d'intérét. Il est alors
impossible de déterminer lo solution finale, sans une conngissance odditionnelle portant
cur les préférences du décideur. Les hypothdses relatives aux critéres de choix ou
préférences seront étudiées au paragrophe suivant.
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Fonction de préférence

Supposons qu'il existe une fonction de préférence P(e, , e,) définie de telle
sorte que la moximisation de P{ &y, €, ), pour les diverses solutions, corresponde &
la solution optimale ., La difficulté est d'arriver & une définition de cette fonction
de préférence. Nous distinguons entre les deux cas suivants ¢

{a} le décideur pergoit instinctivement I'importance de e, por rapportd &, ,

(b) on peut évaluer la fonction P( e,, €,) en étudiant le probleme & un
niveau "supérieur" de décision.

Evaluation directe de la fonction de préférence

Dans le premier cas, le décideur pourrait, par exemple, &tre toujours disposé &
accepter une diminution en &,,Ae, , sicelle-ci entrafne un accroissement de
plus grand que 1B A e, ). Cecisignifie qu'il existe un nombre de droite d'"indifférence”
avec des équations &, + p £, + & = 0. Pour toute solution correspondant & divers
points situés sur une telle droite, le décideur demeure évidemment “indifférent". Le
diagramme ci-dessous représente & la fois ces droites et lo courbe £ des solutions
efficaces. Les combinaisons représentées sur une droite située & un coin supérieur
droit (valeurs £, et £, plus grandes) sont jugées préférables a celles représentées sur
une droite située & gauche et plus bos.

RN

Le point de tangence, P , entre la courbe £ et une droite d'indifférence, correspond
évidemment a la solution. A portir de ce point, il n'est plus possible d'améliorer la
position, c'est~a-dire de se déplacer vers une droite d'indifférence plus élevée,

en choisissant une autre solution, donc en se déplagant le long de £ .
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D'une fagon plus générale, les "lignes” d'indifférence pourraient étre n'importe
quelle femille de courbes e+ p{e;) ¢ a = 0 correspondant & une fonction de

préférence PLoey, e,) - e,+ p( e, ) avec une solution optimale pour
e
d(f: de:

quand certaines conditions de réqulorité sont remplics. On o beaucoup écrit sur la
recherche théorique de lo solution optimale quand la fonction de préférence est connue
ct quand il existe différentes catégories de contraintes. En pratique cependant, une
conngissaence complete de lo fonction de préférence est souvent impossible mais une
conngissance porticlle peut déjd diminuer le nombre des options. On peut alors opérer
un choix définitif entre les options toutes supéricures & celles qui ont été éliminées

por |'analyse.

Caleul ge la fonction de préférence & paortir de considérations du niveau "supérieur"

Parfois la cause de mesures multiples de 'efficacité réside dans le niveau auquel
les problémes sont étudiés. Prenons, par exemple, les cas suivants :

- Décision du niveau supérieur : allocation de ressources gux instituts de techno-
logic pour la "production” d'ingénieurs,

- Décision au niveau inféricur : allocation de ressources & |'intérieur de ['établis-
sement. Diverses options influeront sur le nombre relatif des étudiants dans les
diverses sections (spécialités diverses).

En ce qui concerne le probleme au niveau inférieur, il existe une mesure "multi-
dimensionnelle” de |'efficacité correspondant au nombre différent d'ingénieurs
"broduit” sur les différentes lignes. Pour en revenir & la décision au niveau supérieur,
elle pourrait &tre fondée sur des recherches concernant les pénuries d'ingénieurs dans
certains ou peut-&tre méme dans tous les domaines. Dans ce dernier cas, la fonction
de préférence est simplement la somme des différentes mesures de I'efficacité.

Ple, ,e
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Critéres guidant le choix

On peut définir un critere de choix au moyen d'une fonction de préférence comme
nous |'avons mentionné ci-dessus. Il y o, cependant, d'autres méthodes, Supposons
qu'il existe différentes options / avec des mesures de I'efficacits

1
E'=e] el

1
2
E - (50.50)
Aucune de ces deux options ne semble intéressante & moins qu'il ne soit reconnu que
€,, ov &;, citune importance primordiale. Supposons que |'on puisse trouver de
nouvelles options, par exemple en combinant les anciennes,
2
E = (70.50)
4
E - (60.80)

Dans les lignes qui suivent, nous allons définir un critere de choix qui corresponde &
une large série de fonctions préférentielles "usuelles”. En premier lieu, les valeurs

2y et €; sont calculées en pourcentage de leurs valeurs respectives maximales, Nous
obtenons les pourcentages suivants :

Prenons par exemple :

n

(10,100)

Nombre e e,
) (®) 100
2 100
3 78

—— 4 @ 80

Pour chacune des options, on regarde les valeurs minimales de &, et 2, (entourées

d'un cercle sur le tableau ci-dessus) et |'option ayant la valeur minimele la plus

élevée est définie comme la meilleure {n° 4 dans cet exemple). Généralement, dans

un cas "multi-dimensionnel”, chaque mesure de I'efficacité étant exprimée en pour-

centage de la mesure la plus élevée dans la mdme dimension, |'option j pour laquelle
min e

atteint son maximum est 1'option préférée.

Ce critdre pourrait &tre utile quand an sait trés peu de choses sur 'importance
relative des différentes mesures de £, . Qn peut {’employer également dans un cas
"uni-dimensionnel” lorsque la mesure de I'efficacité revét des valeurs différentes pour
différents "environnements " futurs possibles qui ne sont pas |'objet d'un contrdle de la
part du décideur. Dans ce cas, le critére de choix défini ci-dessus est habituellement
nommé "planification de ['éventualité". Cette question sera traitée un peut plus loin
dans 1'Annexe 3. On peut également appliquer la mé&me méthode lorsqu'il y a un écart,
dans la partie non mesurable de 'efficacité, entre les divers "environnements"
{c'est-a-dire entre les différentes colonnes),



ANNEXE |1

ANALYSE COUT-EFFICACITE A DIFFERENTS NIVEAUX

Ainsi que nous I'avons mentionné dans le texte principal (p.62, dernier paragraphe)
habituellement, une forte interdépendance enfre les analyses colt-efficacité aux
différents niveaux de la décision. Pour vérifier si I'on a trouvé la répartition optimale
des ressources on peut utiliser la comparaison de |'efficacité marginale de différents
programmes. L'égalité des efficacités marginales est une condition nécessaire pour
obtenir l'optimum (si I'optimum est situé dans I'intervalle de variation et non sur un
point extréme). Elle n'est pourtant pas une condition suffisante puisque :

(a) une efficacité marginale égale pzut également étre obtenue pour des
minima et des maxima locaux et, par conséquent, n'implique pas que
['on ait trouvé l'optimum total ;

(b) aucune conclusion définitive ne peut étre fondée sur I'efficacité marginale
si la répartition des ressources dans le cadre de chaque programme n'est

pas optimale.

Ces deux points seront illustrés ci-dessous par la schématisation de |'étude d'un
cas réel portant sur un probléme de planification de la défense.
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Supposons que !'on cit l'intention de prendre une décision au sujet de la réparti=
tion des ressources entre deux programmes {systdmes d'armement) dans le cadre d'un
budget fixe ¢ . Représentants par £, (x}et £,(c-x ) la mesure de I'efficacits
respective des premier et second programmes, X et £ ~x traduisant les dépenses
engagées pour I'exécution de chacun de ces programmes. Nous donnons un exemple
chiffré sur le diagramme |. Dans le but de faciliter les notations, nous avons choisi,
comme unité de colt, le budget total ¢ , et comme unité de I'efficacité, I'effica=
cité £, (c).

Graphique |

Efx}

On obtient la répartition optimale des ressources entre les deux programmes, en
maximisant la mesure totale de I'efficacité si elle peut &tre exprimée quantitativement
entermesde F,{(x)et E,(c-x). Pour I'hypothase la plus simple dans laquelle la
mesure totale de |'efficacité £ (x) égale la somme de £, (x)etde £,(c-x), la
fonction £ {x) est illustrée par le diogramme. On obtient une efficacité marginale
égale pour trois valeurs différentes dex (X=0,2; X = 0,75; X =0,92) mais ces
valeurs de x correspondent & un optimum local et deux minima Jocaux, tous au-dessous
de Voptimum total obteny pour X =1, c'est~a-dire que le budget total doit &tre
.dépensé exclusivement pour le premier programme .
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Pour illustrer I'importance d'une répartition correcte & l'intérieur des programmes
dans la répartition entre les programmes nous supposons maintenant qu'une répartition
a été basée sur des évaluations préalables du colt et de |'efficacité obtenues pour
x=0,75 (75 % du budget allant au premier programme et 25 % au second). Lorsqu'on
dispose d'évaluations plus précises on reconsidere le probléme de la répartition. Le
premier programme comprend deux composantes principales, le paramétre a reflétant
la répartition entre ces deux composantes. Le choix de g peut ainsi &tre nommé répar-
tition au niveau inférieur. Le responsable du premier programme peut désormais raison-
ner comme suit : les évaluations nouvelles du colt montrent qu'il manque des fonds
pour |'une des deux composantes. Si |'on pouvait obtenir davantage de fonds provenant
dv second programme, puis les porter sur cette composante, on aboutirait & un accrois-
sement considérable de |'efficacité et une efficacité marginale beaucoup plus élevée
que celle qui posséde le second programme pour 0,75 < X < 1. Par conséquent, les
fonds préalablement répartis sur le second programme devraient &tre transférés sur le
premier. Le caractére fallacieux de ce raisonnement est illustré par le diagramme
ci-dessous. L'efficacité du premier programme est représentée par £, (x, a.)., a
pouvant varier entre &, et 4,. La valeur a, correspond & la premiére répartition
entre les deux composantes du programme. Les fonctions £, (x, a, ), £ (x,a,)
et EF,(x, a,)sont tracées sur le diagramme.

Graphique I

E(x) E(x)




La courbe pointillée pour une valeur X située entre 0,75 et 1, correspond a la
“ligne d'argumentation” déja mentionnée, selon laquelle un accroissement de X
aliant de 0,75 & 0,9 rendrait possible une variation de 8, & @, er un autre accrois-
sement jusqu'd XY =1, une variation de 2, & a, . Lo pente de cette fonction est
tout-a-fait élevée et dépasse celle de £ (£ - x ). Cependant, méme sans modifier
la répartition entre les programmes, la répartition intérieure pourrait &tre améliorée
par une variation de 8, & &, . Pour trouver l'optimum total, on doit prendre en
considération, pour une valeur x > 0,5, la fonction f,( X, a, } et non
E, (x, 8 ). Pour l'efficacité totale £(X), nous obtenons :

E{x) = E,(x, a, ) * Ez(\-x Ypour0,5€% £}

E(x) = f,(X, a, )+ E(V-x Ypour 0 S x £ 0,5

[

It sessort du diagramme que 1'optimum tota! est obtenu pour une valevrx~ 0,72.
Par conséquent, il n'existe aucune raison d'attribuer des fonds supplémentaires du
premier programme, c'est-a-dire, de faire crofire x au-dessus de 0,75. Théoriquement
x devrait &tre diminué & 0,72. En pratique ceci peut ne pas valoir la peine, |'optimym
étant tras &talé et les modifications opérées & partir des décisions préliminaires en~
trafnent quelquefois différentes sortes de colits non directement mesurables.
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ANNEXE 3

————.

PLANIFICATION DE L'EVENTUALITE

Supposons qu'une mesure de I'efficacité ait &t définie et dvalude ef qu'il existe
une source essentielle d'incertitude, par exemple, le nombre X d'étudiants (dans
I'ensemble du systéme d'enseignement ou dans une région ou une école sous analyse).
Prenons une formule de I'efficacité £7(X) conformément au diagramme ci-dessous, 1
représentant les différents projets de solutions possibles dans le cadre d'un systéme
budgétaire donné (par exemple, diverses tailles d'écoles) et X ayant un intervalle
d'incertitude de a& 4.

I
- /———_ E¥(x)
E?(x)
[ El(x)
|
i
!
[ |
| |
| [
| |
1 1 » X
o b

b
Dans cette hypothése, nous avons EJ(X) 2 EZ(X) et ES(X) 2 E'(x) pour toutes
les valeurs de X qui nous intéressent. Ainsi, il est évident que la 3'f§me s?luflon,
E3(X), est la meilleure et que ce résultat n'est pas 'influencf.- par {'incertitude en X.
Supposons, cependant, que la fonction de l'efficacité se présente quelque peu

différemment.



EXx)

E¥x)

E'(x)

L

Dans ce cas, Ja solution dépend de |'information possédée sur la densité de
probabilité de x, Si tout porte & croire que X se situera tout prés de g ou § ,
on pourrait, alors, préférer la solution fJ(X). Cette préférence re;ose évidemment
sur la probabilité que x s'&loigne de g et b de telle sorte que F¥(x) < E2(x)
et sur Ja volonté de prendre le risque correspondant, Si, cependant, on ne sait rien
sur la densité de probabilité de X —lorsque I'incertitude de ¥ est irréductible ——
on choisit alors la seconde solution £4(x) puisqu'elle ne donne pour aucune des
valeurs de X une mesure de 'efficacité considérablement inférieure & la valeur
maximale de l'efficacité. Cette régle de choix est habituellement appelée
planification de 1'éventualité. Dans I'exemple présenté on peut donner une définition
plus précise comme suit ¢

Choisir la solution # pour laquelle £¥(x) dépasse, pour chaque valeur
de X, un certain pourcentage p { pé&tant le plus élevé possible ) des
autres valeurs de I'efficacité correspondant & la méme valeur de x ,
c'est-a-dire choisir la valeur # pour laquelle :

n
Exb oz pE"x)
pour toutes les valeurs X et # et pour la valeur de g la plus grande.
Dans le cas de plusieurs facteurs incertains, des régles de décision analogues
peuvent &tre formulées. Parfois, le facteur incertain X ne prend que des valeurs

discrétes, Méme dans cette hypothése, on peut formuler de la m&me fagon la
régle du choix,
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Il 'existe plusieurs variantes de la régle de décision donnée ci-dessus, par exemple
au lieu de comparaisons qui se basent sur un certain pourcentage de la valeur maxi-
male, on pourrait prendre en considération une certaine diminution fixe de la valeur
maximale. Le choix le plus raisonnable d'une régle de décision dépend naturellement
du probléme dont il s'agit.

Les régles de décision du type de celles données ci-dessus sont appelées plani-
fication de |'éventualité lorsque le paramétre incertain X correspond aux environ-
nements futurs du systéme étudiés qui ne se trouvent pas soumis au contréle du déci-
deur. Le méme type de régles de décision peut, cependant, &tre utilisé dans d'autres
cas, lorsqu'il y a incertitude quant & la question de savoir quelle mesure de ['effica-
cité appliquer ou quand il existe une mesure "multi-dimensionnelle" de |'efficacité
(cf. Annexe 1).
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PART 11

THE BUDGET AS AN INSTRUMENT
FOR MEDIUM AND LONG-RANGE PLANNING
AND PROGRAMMING OF EDUCATION

by Werner 7. Hirsch

In planning education we seck: to scan the horizon for a view of what the future,
or alternative futures, might bring; to identify changing gools ond responsibilities; to
drew atftention to likely arcos of concern or potential imbalance; and to anticipate
potenticl sofutions for the problems that might develop. Concern might erise becouse
resources are ynderutilized, are insufficient to achieve objectives, or ore allocated ir
ways inconsistent with objectives. Imbalances result from scarcities, affluence, and
new technology. Consequences of the imbolonces will not aoffect all segments of the
system equally. Groups likely to be affected in different ways can be defined by age
location, special types of economic activities, special socioeconomic handicaps,
special physical-psychological-intellectual needs, etc. Once goals and opportunities
and problems and possible solutions, of the education enterprise have been identified
the second purpose of plonning is to help investigate the relative merits of olternative
solutions. Alternative courses of action are identified and policies ore evaluated in
an effort to select preferred solutions thot are consistent with the goals and opportuni-
ties.

Thus, planning is intended to assist in the development of information and guide~-
lines to such education questions as to what activities should be undertaken, what pro-
grams should be developed, how should funds be allocated between programs, are pro-
grams consistent with each other, what goals and objectives should officials seek to
achieve through their programs, who should mainly benefit from and who shouid pay



for education, how many students should be educated by how many teachers and
support personnel with what background and training and in what facilities and where ?

For planning to be capable of implementation the planning process must not end
with the preparation of a set of recommendations or plans prepared in isolation from
the programs through which they must be implemented. The mechanism for implemen-
tation includes the preparation of progrems in physical and financial terms which ulti-
mately are set forth in the budget. A useful budget should represent estimates of the
cost of carrying out recommended programs over a number of years. |t should consti-
tute a plan, which is annually reviewed and possibly revised for implementing policy.
In this sense the budget represents @ commitment on the part of the governing body
of the education enterprise to allocate scarce resources to specific activities so as to
attain specified objectives. Preferably some output estimates should accompany the
budget.

It is helpful to have a budget which is structured so that it facilitates the measure-
ment of costs to key specified objectives as wel! as comparison of alternative courses
of action. The entire education enterprise as well as its subunits should be encouraged
to formulate program goals which ore regarded as basic to their commitment to action
and represent ultimate meosures against which actions must be validated. The budget
should help identify specific objectives through which broad goals are transiated into
practical terms and should assist in the evaluation of activities in terms of their
effectiveness in contributing to program objectives.

Program budgeting is o planning and management process with structural, analy-
tical and administrative-organizational dimensions. It can shed light on the likely
contributions of different programs toward the achievement of objectives, and on their
likely costs. Furthermore, program budgeting permits incorporation of these structures
into the budget as a first step in implementation.

It is essential that the planning and budgeting processes be very closely linked.
If planning is to be fruitful it must effectively contribute to the process by which the
different units in the system identify their missions, specify their goals and objectives,
develop alternative programs to achieve these objectives and stote their resources and
monetary implications, evaluate alternatives and select the most effective programs.
Since many programs cut across departmental lines it is important to prepare a plan
that identifies who is expected to make what contributions to the accomplishment of
the mission. When a plan is prepared for a bread area, i.e., the entire education
enterprise, it cuts across numerous administrative units and thus becomes in essence
a mechanism for coordination.

Some Budget Concepts

The conventional budget has evolved over many years and is shoped mainly by the
desire to safeguard appropriations against carelessness and molfecsence. Thus the
traditional administrative budget does not allow one to relate required ressuzes =nd
costs directly to the specific outputs or goals to be achieved. It is therefore ra¢
basic instrument for planning and manoging the education enterprise. lts meir sanzesr
is with line items, e.g., personnel, equipment, electricity, etc. ord thus 7t is moe
a comptroller's budget than a manager's budget.
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The program budget is output oriented. It allows the activities of several depart-
ments and offices to be assembled as specific output packages, i.e., programs onzsrb~
programs, of various convenient levels of aggregation. For exomple, we can idenﬁ;’
some p?hcy instruments to achieve our goal of enhancing human reso'urces. Thereforz
allocation decisions must be made, for example between a vocational retraining pro- '
gram to develop new skills in the work force and g college education program tip
enhance the level of scholarly, scientific, and artistic contributions. These two pro-
grams compete with each other for resources. Each in turn is made up of alternative
subprograms which compete with each other for resources as inputs for achieving the
specific program objectives. Thus, a mechanic's or nurse's training can be viewed os
alternative forms of vocational training that are more competitive with each other than
they are with college studies in physics, mathematics, and history, which may compete
with each other under the education program for scholarships.

Ultimately, the program budget extends down to the input level of basic building
blocks of the various required resources; manpower (teachers, principals, librarians,
efc..) buildings, equipment, materials, etc. may be combined and recombined in
various ways to specify packages in the output hierarchy. Breaking down and combin-
ing budget units allows the decision maker to reconstruct the progrem budget at his
particular fevel of responsibility in line with specified goals. Its flexibility allows for
convenient reformulation to accomodate change in interests and objectives.

The program budget format requires that outputs be quantifiable to some extent so
that projected expenditure data that appear in the budget can be meaningfully related
to projected performance. More will be said below about the kind of monetary and
physical data we would like to see incorporated in a program budget.

Finally, a program budget should have an extended time horizon. The traditional
organization of budgetary data rarely offers a profile of the future expenditures linked
to or implied by a current investment decision. But to make rational choices the
decision maker must know something about the future expenditure implications of deci-
sions he makes today. What will be the future annual costs of operating a building pro-
posed for construction now? Thus the time horizon of the program budget necessarily
extends several years into the future. More will be said below about program budget
projection methods.

There is yet another type of budget that deserves a few comments -~ the perfor-
mance budget. This budget focuses on unit costs, e.g., man-hours, of specified acti-
vities. Although activities may be arranged in different ways within the budget struc-
ture they are most often arranged by department. A key purpose of the performance
budget is to facilitate judgment about "What is the least-cost method of undertaking a
given activity?" This is quite different from the concern of the program budget, which
“is to facilitate decisions about "What activities should be undertaken?" In one sense
the performance budget is an ex post budget whereas the program budget is an ex ante
budget. Thus, the performance budget seeks the least-cost method of undertaking a
given activity; it ignores benefits and the question of what activities should be under-
taken. Clearly, a decision to provide services in the least costly manner, that neg-
lects benefits, can produce economically inefficient solutions.



Structuring the Program Budget

In our efforts to structure the program budget for education we must be guided by
considerations of what are the goals of education, who is the education decision maker,
and what are the kinds of information he needs.

We know all too well that it is not easy to relate education programs at various
tevels directly to both personal and national goals and aspirations. In a broad sense
we can consider education to have as its objective the preparation of individuals for
rewarding employment, adequate income, effective use of leisure, effective family
membership, fulfillment of civic and social responsibilities in our society, etc.
Although we might agree on these broad goals of education, it is difficult to isolate
the education activities that contribute exclusively to any one of them. Rather,
schools and universities contribute to two or three of these goals at the same time.
In a global frame of reference we can argue that urbanized, affluent societies can
spend more to meet their leisure objective while developing nations must emphasize
the objectives of increasing employment and income. However, serious conceptual
and empirical problems prevent us from working with education subprograms of this
sort.

On a pragmatic level we can benefit from the fact that education approximates
a vertical structure having lower levels that generolly lead to higher ones and in which
adult training and re-training subprograms offer some shortcuts and flexibility. Thus
the education system provides pupils with primary education and the number of young-
sters who have acquired a specified stock of primary education, that is, a given addi-
tion to knowledge, can be taken as system output. In the same way, the numbers of
students who have received specified secondery and higher educations reflect system
output; in a sense the same holds for adult education. In addition to primary, second-
ary, higher, and adult education subprograms, we might want to consider library ser=-
vices and research. Although they are different from the first four instructional sub-
programs they are designated subprograms because it would be very difficult to prorate
library services and research and include them under the other subprograms. They are
supporting services of an overhead nature.

Countries differ greatly in how they operate and finance their education enter-
prises. In a highly centralized government the Education Ministry can teke far-
reaching steps in seeking answers to the famous questions, what, when, where, how,
by whom, and for whom? Developing a program budget for a highly centralized
government poses many other difficulties but the problems of intergovernmental fiscal
relations can be ignored.

Because of the large number of issues the program budget should elucidate, we
would ideally want to build a multidimensional matrix. Let us illustrate the need in
relation to primary and secondary education. We could, for example, break primary
and secondary education down into the following subprograms: improving basic capa-
bilities, improving occupational capabilities, improving physical capabilities, and
enhancing the quality of life. General support could be another subprogram. Under
the first subprogram, improving basic capabilities, we could include mathematics,
natural and physical sciences, languages, social studies, etc. Under the subprogram,
improving accupational capability, we covld include agriculture, business education,
driver education and training, homemaking, industrial vocational education, music
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msfn;chc}:n,.efc. The s.ub-subprogrom for improving physical capabilities includes

mainly p ys.lccl .educoflon and health education; the sub-subprogram, enhancing the

quality of life, includes literature, art, music, etc. Clearly, overlapping will occur;
I

X P 4
p

Beneficiaries or target groups represent another dimension of the matrix. There
hf:s always been much interest in the question of how much should be allocated to the
gifted child as compared to the slow learner. Then there are the physically handi-
capped as .weH as the mentally handicapped children. Socioeconomic groups are impor
tcnf, and in some countries race plays a major role. Finally, from the viewpoint of the
national government difficult decisions must be made about geographic areas that shoul:
be either favored or penalized in terms of primary and secondary education,

What has been pointed out above, in the illustration of a multidimensional matrix
for primary and secondary education, must be examined for its application to higher
education, adult education, library services, and research. A further consideration is
that, particularly from a national point of view, teaching and research work compete
for talent and for a given person's time.

The Ministry of Education in a highly centralized government, although it can
make far-reaching education decisions, must compete for funds with numerous other
programs. Even in a highly centralized government education decisions are not made
in isolation; instead, such a government would have a national program budget com-
posed of perhaps two dozen major programs. (One such national program budget has
been presented elsewhere.ﬂ_])

It is important to realize that on the level of the Prime Minister or President trade-
offs are seldom made between education, defense, health, and other major programs.
Instead, most tradeoffs are made on the sub-subprogram level, between sub-subprograms
within the same program or cutting across program lines.

Under political and fiscal federalism the construction of a program budget becomes
even more difficult. First, there are more decision-making units, many of which imp-
inge upon one another. Thus education program budgets must be tailored to suit local,
state, and Federal decision makers. In preparing state or local education program bud-
gets, we must be cognizant that education decisions by one government unit can be
conditioned by legal constraints and subsidies of higher levels of government. For
example, in the United States the local school authority, insofar as primary and secon-
dary education is concerned, is either an independent school district or part of a muni-
cipal government. The state often requires that the local school authority offer certain
courses and engage in certain activities in refurn for state subsidies. Funds for such
subsidies are offen made available to the stafe by the Federal government, not infre-

quently with strings attached.

The state or Federal government may offer funds to the local school authority on
the condition that the authority match the funds offered. Thus the authority may find
that it is not free to spend for its own purposes all the funds it has itself raised but must
keep part of those funds in a reserve for purposes of matching.

/-17 Werner Z. Hirsch, "Toward Federal Program Budgeting," Public Administration
" Review, Vol. 26, No. 4, December 1966.




ln many countries the relative desirability of block grants and categorical grants
by higher levels of government to local school authorities is now being thoughtfully
debated. Rather than a detailed examination of the pros and cons of each of these
types of subsidy, we offer a few comments on the programmatic effects of each. Block
grants, which can be used in any way the local authority chooses, indicate that the
granting agency believes it can rely on the local authority to use the funds effectively,
and gives the local unit flexibility to plan and manage its own enterprise. Categori~-
cal grants, which are subject to conditions specified by the higher level of government,
enable the higher level of government to maintain control over the expenditure of the
funds and are consistent with the philosophy of fiscal federalism.

The program budget of a local schoo! autharity thould faclude infermation on such
revenue sources as tax receipts and subsidies, preferably by specific subprograms, acti-
vities, target groups, and so on. One highly aggregated example, for the State of
California for the fiscal year 1963, isgiven in Appendix A. Appropriations are broken
down in terms of their use by the State: for current and capital expenditure and assis-
tance to local school boards.

A Multiyeor Program Budget

To be useful a program budget must have on adequately long time horizon. A
simple projection of the most recent budget is insu“icien!.[?] Instead, just as the pro~
gram budget for this year should reflect commitments resulting from a careful considera~
tion of alternatives, a budget for future years requires a view of the world of tomorrow,
an evaluation of the pros and cons of alternative programs and activities, the selection
of the most desirable ones, and assessment of implications of each year's decisions on
future resource use., Thus the ideal program budget for agiven year assumes that major
analytical studies have been carried out and used to determine the detailed budget.

A multiyear program budget assumes furthermore that such analytical studies have been
carried out for a sequence of years and that based on these studies a set of preferred
programs has been selected and their annual cost implications have been projected into
the future.

These analytic studies are incorporated in a program memorandum, which provides
the analytic backup for the subprograms and the sub-subptograms incorporated in the
multiyear budget, ideally stated in terms of resource and monetary cost as well as out~
put. Program memoranda should serve as basic planning documents not only for top
management but throughout the education enterprise. Moreover, they should be regu-
larly updated to provide current statements of objectives, programs, costs, and output.

A few words should be said about what data we like to place in a multiyear pro-
gram budget. Of course, we are interested in monetary figures. We would like to
have not only agency cost data but some information on social costs; however, social
cost data are very seldom availoble. As a matter of fact, we seldom have even agency
cost dota but must use instead either expenditure or obligational authority data. Capi~
tal and current cost or expenditure data should be given separately, whenever possible,

[27 Faor an interesting attempt ot projecting expenditures see Selma J. Mushkin and
Gubriella C. Lupo, "Project 70: Projecting the State~Local Sector," Review of
Economics and Statistics, Vol. XLIX, No. 2 (May 1967).
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for be.ffer understanding of the timing or implications of education decisions and guid-
ance in bond issuance and taxation policies. In addition to this, which we call ?he
multiyear financial program, we would like to have a physical progrem: separate
tables prepared to include information on the projected resource requirements -- number

of personnel required for each year of the plan, classroom and other space require-~
ments, etc.

Finally, we would like to point to the need for a multiyear output statement, which
should give some indication of the products implied by the decisions. Since measure~
menf' of education output is extremely difficult, some proxies will be required. The
proxies for primary, secondary, and higher education might be the number of graduates
with specified achievements, possibly broken down by target groups. Library services
output may be approximated by the number of books circulated.

This brings us to a discussion of multiyear program budget projection models. The
options open to education, particularly in such an intermediate length period as the
next five years, are not as many or as great as one would sometimes [ike. All too often
merely small changes are possible. However, under such circumstances it is somewhat
easier to build a program budget projection mode!. The model should include the follow-
ing parameters, among others: staff and staff wages and salaries; facilities and their
construction costs; physical plant and the costs of maintaining and operating it; library
books and their prices; etc. These parameters are basically related to the number of
students to be educated, quality of education, nature of the staff needed, subject
matters to be taught, scheduling and size of classes, scheduling of students in other
facilities, book requirements, nature of the education process, etc.

A simplified multiyear program budget projection model will assume that a set of
preferred programs has been agreed upon and relevant, reasonably stable coefficients
are known. Such a model will be outlined with the aid of an example, a ten-year
plan for the University of Colifornic._/?]

The illustrative model is summarized in Chart I. 1t assumes that key policy deci-
sions are made, preferably on the basis of analytical studies about future student-staff
ratios, space requirements per student, etc, (See Chart |, p. 102.)

The basic point of departure of this projection model is enroliments a) on foyr
levels of the University: lower division; upper division; masters and first-stage doctoral;
and second-stage doctoral; and b) by schools and disciplines. Fourteen programs, such
as instruction and departmental research, summer sessions, teaching hospitals, and
organized research, are identified; they are shown in Appendix B. Virtually all pro-
jected resource and money requirements are derived - directly or indirectly - from pro-
jected enrollment figures. All program costs are stated in current (1966-67) prices and
salaries and may be updated each year. Faculty requirements are derived directly from
student-faculty ratios. Space requirements are derived from numbers of students and
faculty-space ratios. Requirements for maintenance and operation of plant are derived

/3/ This is to say not that the University of California used this model, but instead that
a simplified model can be demonstrated with the aid of a document, “University
Fiscal Program 1966-67 to 1975-76," prepared by the Office of the President for
the Regents of the University of California. Only specific parts of the document
are used and in a manner helpful to the purpose of illustration.



from the projected space requirements. Research requirements of organized research
institutes, centers, and bureaus are based on the 1966-67 average expenditure per
full-time equivalent faculty (FTE). Requirements of University Extension are based on
projected enrollments and fee income and those of libraries are related to weighted
enrollment and staff, with work load relationships on each campus based on current
University experience.

Specifically, full-time equivalent (FTE)} student enrollments are projected to
increase from 73,677 students in 1965-66 to 139,700 in 1975-76. This 90% increase
includes a noticeable trend toward greater enrollments at the upper division and gradu-
ate levels, resulting in o 107% increase on a weighted busis./f; General campus as
well as medical and health sciences enrollment projections are prepared by these four
levels.

Key elements of the physica) plan are derived from the enroliment projections.
For example, FTE academic and nonacademic staff is projected in terms of fourteen
major programs, as shown in Appendix B. New faculty positions are based on progre-
ssion toward ottaining a 28 to 1 student-instructor ratio in conformance with the Univ-
ersity growth plan, taking into consideration size and maturity of campus programs.
Total FTE academic and nonacademic staff is projected to increase 141% from 37,221
in 1965-66 to 89,668 in 1975-76.[:’_!7 Tenure positions in 1975-76 would represent
50.5% of the total faculty, up slightly from 47.5% in 1966-67, with the result that
average faculty salaries would increase from $13,129 in 1966-67 to $14,230 (at 1966-
67 salary rates) in 1975-76.

In addition to the staff program budget for the entire University presented here,
staff programs have been prepared for each major facility, on campus or elsewhere, A
ten-year space requirement plan has also been prepared for each campus location and
the University headquarters. The expansionprogram can be summarized as follows:
During the ten-year period buildings constructed and occupied will increase space from
18.9 to A3, 4 milYion squore SeeY, © 130% intrewse,

Let us next present some financial aspects of the ten-year program budget. Expen-
ditures for current operations would increase from $425 million in 1965-66 to $1.0
billion in 1975-76, o 135% increase, Expenditure projections by major programs are
given in Appendix C. Total current expenditures for general instruction and depart-
mental research ore projected to increase 112% from $94.6 million in 1965-66 to $201
million in 1975-76.

Capital outlay requirements during the ten-year period will average approximately
$80 million a year from state sources and $150 million from all sources.

Organized research expenditures are projected to increase 162% from $123. 1
million in 1965-66 to $322.6 million in 1975-76. State funds are expected to increase
58%, Federal funds 210% and other funds 124%.

/;37 For the lower division, upper division; masters and first-stage doctoral; and second-
stage doctoral levels the weights are 1.0, 1.5, 2.5, and 3.5, respectively.

[§7 Three major contracts with the Atomic Energy Commission are excluded.
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Library expenditures are proj i illi
ary ex iccted to increase from $15.3 million in 1965-66 1
$25.9 million in 1975-76, a 69% increase. To handle the additional library uses o(:n

acquisitions, an additional 433 FTE profess; I librari .
0 105% increase. p sional librarians will be needed by 1975-7¢

Concerning maintenance and operating plant expenditures, it is important to
remember that buildings scheduled for construction and occupancy will increase space
by 130%. As a result the total of such expenditures will increase 155% from $18.9
n}iHion in 1965-66 to $48.2 million in 1975-76, Based on 1966-67 dollars, unit ope
ting support will rise from $.95 to S1.11 per square foot, a 17% increase, to provide
for the added costs of year-round operations, vpgrading of all the buildings to meet
modern standards, and improvement of maintenance copabilities, as well as the incre
sed utilization of fccilitics.[é?

Finally, income and funds available are projected by major sources; the data are
shown in Appendix D. State of California funds are projected to double in the ten-y
period, Federal funds to increase 209%, student fees to increase 136%, and other in-
come to increase 162%. State support, as a percentage of total income and funds av
lable, will decline, from obout 49% in 1965-66 to 40% in 1975-76, while Federal ft
will increase, from about 26% to 32% of the total in the same period. Specifically,
state support would increase from $208 million in 1965-66 to $415 million in 1975-76
State support for current operations as o percent of California personal income would
increase from ,35% in 1965-66 to .39 in 1975-76. As a percentage of state general
fund revenues, state support for current operations for the University would increase
from 8.2% in 1965-66 to 8.7% in 1975-76.

Ideally we would want to transform this simplified model into a rigorous general
equilibrium model, preferable in equation form, which would permit policy variables,
and therefore coefficients, to be varied explicitly and simultaneously and their appro-
priateness to be judged in terms of overall performance criteria. Policy variables
could then be manipulated to determine a preferred set of programs and to estimate
their budget implications for a future period. Such a model would give expression to
the interdependence of crucial variables and would help to estimate costs, which in
turn would be compared with separately estimated benefits. Tradeoff analyses could
be made in relotion to such variables as different class sizes, changes in the existing
single salary schedule, alternative frequencies of the use of facilities during the day
and the week, and different policies to reduce dropouts and increase the speed with
which students gain degrees. Such tradeoff analyses should be made assuming each of
various salary and price levels in the future. To the best of my knowledge work along
these lines has only begun, and how successful and fruitful the work turns out remains

to be seen /.7_/

Two separate questions could be asked in this connection: "What are the costs and
benefits associated with changing coefficients, for example, students per instructor 7"

/6/ The University of California is shifting from two semesters and three summer month
off, to a four quarter system.

[Z? One interesting effort can be found in Richard J. O'Brien, School Submodel for.

Large Urban Schools, Technical Note 38, National Center for Educational Stati-

stics, U.S. Office of Education, 1967.




and "What are the costs of changing the quantity or quality of key outputs which moy
involve changes in such coefficients as students per instructor 2"/87 The parallel in
conventional economic theory is that between asking obout 1) costs and benefits of
changing one input factor in a production function and 2) costs associated with an
increase in output of specified magnitude. The differences between the two approaches
can be negligible for very small changes but important for large changes. However,
serious difficulty may be encountered in the first approach if optimum coefficients of
other policy variables do not remain constant when the one under consideration changes

Finally, let us turn to statements of the future outpu? of education, Such state-
ments related to instruction are very hard to make and related to research are virtually
impossible, However, tables can be prepared of the number of students graduated in
different disciplines and with different achievements. This information is superior to
enrollment figures. For example, it costs the State of California $7,140 in the Univer-
sity of California and $5,800 in the State College system to give a student a four-year
education. Clearly, the quality of the education differs. Furthermore, 55% of the
students who enter the University graduate after 4 years, compared with 50% of those
who enter the State Colleges. Thus 1,818 students must enter if 1,000 of them are to
graduate from the University of California, while 2,000 must enter the Colleges.
Therefore, about $9,210 in subsidy will be required to graduate a student from the
University and about $7,730 from the Colleges.

Such output information should help in some tradeoff analyses. Important issues
are: |s it efficient to have many students work while in college ? How high are the
capital and operating expenditures per student, if a bachelor degree is obtained in 33,
4, or 5 years? Can incentives be devised to expedite the education process and do
gains from them exceed their costs ?

Conclusions

The program budget is o promising tool for planning and managing the education
enterprise, particularly if it is used in conjunction with thoughtful analysis to assist
in the design, development, and consideration of alternative approoches to education.

It should be clear, however, that program budgeting of education is in an early
stage of development and that it presents more severe difficulties thon did defense
plonning, where programe budgeting was pioneered. Among the complicating factors
are: education in many countries is a cooperative effort between numerous govern-
ments, and thus complicated inter-governmental fiscal relations often prevail; unlike
defense, where obsolescence requires that entirely new capital investments be made
every five to ten years, education facilities and equipment are merely undergoing
minor changes, the quantification of outputs and even of certain human inputs, is
extremely difficult; and unlike those of an air force or space agency, most activities
of education are multipurpose.

[8_7 This issue was brought to my attention by Bryan C. Conley of the Institute of
Government and Public Affairs, UCLA.
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In spite of these great difficulties, program budgeting can make a major contri-
bution to better planning of the education enterprise. As Alain C. Enthoven has
stated:

"Ultimately, policy decisions will be based on judgments about relative values,
the likelihood of certain future events, which risks we should and should not run, etc.
But ... good analysis can do o great deal to sharpen the issues, clarify the alternatives

available to the decision makers and narrow substantially the range of uncertainties,
thus freeing the responsible officiols to concentrate their attention on the crucial

judgments. "/?7
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APPENDIX A

EDUCATION PROGRAM BUDGET FOR THE STATE OF CALIFORNIA
FISCAL YEAR 1963

(oppropriotions in millions of dollars)

Current Capital As:-i:::r!ce Tc'ul-[]]
Total 258.0 116.0 857.1 1,231.1
General Programs 255.7 116.0 857.1 1,228.8
Child-care -- -- -- -
Primary and
secondary 19.2 .2 857.1 876.5
Higher education 236.5 115.8 .- 352.4
Special Groups . - - .
Adult education .l -- -- .1
Poed ", ' .
Mentaolly retarded n n n n
Juvenile offenders n n n n
Libraries _1.2 - - 1.2
Research - = o -
Unallocated 1.0 -= -- 1.0

[1_7 Details may not add to total because of rounding.
[27 (n) designates sums less than $50,000.

Source: State of California Budget, 1962-63 (State Printing Office).
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APPENDIX B
STAFF PROGRAM BUDGET OF THE UNIVERSITY OF CALIFORNIA- 1963-64 TO 1975-76

ACTUAL TOTAL FTE POSITIONS BY PROGRAM
1963-64 T 1964-85 1965-66 1966-67 1967-68 196B-69 196970 1970-71 1971-72  1972-73 1973-74 1974-75 1975-7%

INSTRUCTION AND DEPARTMENTAL RESEARCH - GENERAL

ACADEMIC 4,490 5,144
NONACADEMIC 1,993 2,248 §;§§ g'g;g ;‘:;; 33:? E'Z% 52;45 3'54; M A S
TOTAL 6,483 7,392 9.000  9.748 10 ’ ‘ ’ (879 5,097 5,392 5,578 5,802
. . ,599 , ! ! !
INSTRUCTION AND DEPARTMENTAL RESEARCH - HEALTH SCIENCES | " or 10177 13,859 14,420 15,076 15,703 16,352 17,009
ACADEMIC 980 1,025 1,086 1,091 1,240 1,400 1,588 8
NONACADEMIC 708 770 967 1,359 1,590 : : 279 Yoy Lo 22 24l 250
TOTAL 1,688 1,795 2,053 2,450 2 1,805 2,055 2,299 2,571 2,855 3,111 3,336 3,518
. . . .830 3,205 3,643 4,037 4,481 4,949  5.368 5,752 6,055
SUMMER SESSIONS
ACADEMIC 242 272 298 264 153
9
NONACADEMIC 29 39 42 48 43 4 # 4 4 4 ” n i
OTAL 271
3l 340 312 195 112 94 84 84 86 85 88 8
TEACHING HOSPITALS
ACADEMIC 107 120 57 185 205
234 247 259
NONACADEMIC 2,989 3,017 3,223 4,89 5,318 041 > 3ot o 25 700 T
NACA 298 307 s 8 . 6, 6,394 6,772 10,408 10,822 11,252 11,700 12,164
. . . 5,081 5,523 6,275 6,641 7,031 10,787 11,215 11,660 12,123 12,606
ORGANIZED ACTIVITIES
ACADEMIC 90 84 89 m 123 154
175 191 208
NONACADEMIC 37 37 383 418 470 534 588 634 678 5 - o s
OTAL 461 455 2 529 593 488 763 825 886 950 1,008 1,072 1,125
ORGANIZED RESEARCH - GENERAL
ACADEMIC 2,491 2,813 2,849 3,556 3,881 4,402 4,885 5,320 5,757
. , , , , , 6,298 6,839 7,406 8,041
NONACADEMIC 4,389 4,760 5,333 6,097 4,537 7,553 8,354  9.067 9,760 10,599 11,498 12,428 13,463
oreATAL reseacrt B [ JeT3 B2 9651 10,418 19SS 13,29 14387 15,517 16,897 18,037 19,834 21,504
ACADEMIC 751 828 779 998 1,100 1,327 1,478 1,604 1,755 1,924 2,098 2,2
. . . . . 88 2,506
NONACADEMIC 520 573 810 840 964 1,328 1,509 1,709 1,940 2,242 2,484 2,766 3,110
TOTAL 1.270  1.801 1,580 1,838 2,074 2,655 2,987 3,323 3,695 4,166 4,582 5,054 5,614
LIBRARIES
ACADEMIC 364 382 413 594 539 594 632 670 708 743 780 813 846
NONACADEMIC 841 907 1,075 1,112 1,261 1,369 1,472 1,553 1,628 1,703 1,778 1,843 1,913
TOTAL 1,205 1,289 1.488 1,616 1,791 1,983 2,104 2,223 2,336 2,446 2,558 2,656 2,759
EXTENSION & PUBLIC SERVICE
ACADEMIC 1,286 1,399 899 1,120 1,190 1,259 1,324 1,381 1,438 1,499 1,562 1,620 1,683
NONACADEMIC 827 902 1,558 1,977 2,192  2.421 2,649 2,830 3,004 3,207 3,402 3,597 3,804
TOTAL 2,113 2,301 2,457 3,097 3,382 3,680 3,973 4,211 4,442 4,706 4,984 5217 5,487
MAINTENANCE & OPERATION OF PLANT
ACADEMIC
NONACADEMIC 1,873 2,034 2,325 2,797 2,938 3,454 3,840 4,214 4,694 4,998 5,170 5,483 829
TOTAL 1873 2,034 2,325 2,797 2,938 3,454 3,840 4,214 4,694 4,998 5,170 483 5,829
GENERAL ADMINISTRATION
ACADEMIC
NONACADEMIC 1,250 1,424 1,611 1,767 1,981 2,281 2,440 2,589 2,802 2,959 3,126 3,311 3,487
TOTAL 1,250 1,424 1,61 1,767 1,981 2,281 2,440 2,589 2,802 2,959 3,126 3,31 3,487
STUDENT SERVICES
ACADEMIC
NONACADEMIC 1,086 1,215 1,422 1,579 1,771 1,905 2,013 2,107 2,184 2,276 2,361 2,438 2,507
TOTAL 086 10215 1,422 1,579 1,771 1,905 2,003 2,107 2,184 2,276 2,381 2,438 2,507
INSTITUTIONAL SERVICES & GENERAL EXPENSE
ACADEMIC
1,580 1,640 1,744 1,833 1,934 2,108 2,249 2,362 2,493 2,444

NONACADEMIC 1,212 1,298 1,475
1,298 1,475 1,580 1,640 1,744 1,833 1,934 2,108 2,249 2,362 2,493 2,644

TOTAL 1,212
AUXILIARY ENTERPRISES
ACADEMIC
NONACADEMIC 1,461 1,541 1,536 1,696 1,785 1,918 2,059 2,103 2,208 2,400 2,453 2,81 2,931
TOTAL 1,461 1,541 1,536 1,696 1,785 1,918 2,059 2,103 2,208 2,400 2,453 2,81 2,9
TOTAL FTE POSITIONS
ACADEMIC 10,801 12,067 12,626 14,502 15,569 17,536 19,109 20,385 21,763 23,225 24,632 26,081 27,615
19,549 21,099 24,595 29,422 31,912 36,55} 39,699 42,522  48,88) 52,148 55,106 58,603 62,053
89,668

NONACADEMIC
58,808 62,907 70,644 75,373 79,738 84,4684

TOTAL 30,350 33,166 37,221 43,924 47,481 54,087
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LE BUDGET : OUTIL DE PLANIFICATION
ET DE PROGRAMMATION DE L’ENSEIGNEMENT
A MOYEN ET A LONG TERME

par Werner Z. Hirsch (Résumé)

Planification et budgétisation

Par la planification de I'enseignement, nous visons & : parcourir "horizon pour y
découvrir ce que H'avenir ou plusieurs possibilités d'avenir peuvent apporter, identi-
fier les objectifs et les responsabilités qui se modifient, attirer I'attention sur les
domaines qui présenteront vraisembloblement des problémes ou des déséquilibres
potentiels, et prévoir des possibilités de solution pour les problames qui pourraient
se présenter. Lorsque les objectifs, les possibilités, les problémes, les solutions
concevables de ['entreprise "enseignement” ont été ainsi identifiés, le deuxigme but
de la planification est de contribuer & évaluer les mérites relatifs des différentes
solutions, Les variantes d'action sont analysées et les politiques évaluées de telle
sorte que l'on puisse choisir les solutions en harmonie avec les objectifs et les
possibilités,

Pour que la planification donne lieu & exécution, le processus de planification
ne doit pas se terminer par la préparation d'une série de recommandations ou de plans
préparés hors du contexte des programmes qui serviront & l'exécution, Le mécanisme
d'exécution comprend la préparation des programmes (tant au point de vue physique
que financier) qui, en définitive, seront inscrits av budget. Un budget bien congu
doit présenter les &valuations de colt d'exécution des programmes recommandés
pendant un certain nombre d'années. Le budget devrait étre un plan examiné

107



annuellement et révisable si nécessaire & la lumiére des politiques d'exécution. Dans
ce sens, le budget représente un engagement de la part des autorités éducatives pour
allouer des ressources limitées & des activités spécifiques afin d'obtenir des objectifs
spécifiés. |l serait préférable que des évaluations d'output accompagnent le budget.

Il est essentiel que les processus de planification et de budgétisation soient
étroitement reliés. Puisque de nombreux programmes intéressent & la fois différents
secteurs de l'organisation de l'enseignement, il est important de préparer un plan qui
indique qui sera responsable d'apporter telle ou telle contribution & la réalisation de
I'objectif d'ensemble. Quand un plan est préparé pour couvrir un large domaine, par
exemple |'ensemble du systeme éducatif, ce plan intéresse un grand nombre de services
administratifs et, en essence, il devient donc un mécanisme de coordination.

Le budget de type traditionnel a évolué au cours des ans ; il répondait essentiel-
lement au désir de préserver les fonds budgétisés contre |'incurie et la malhonnéteté.
En conséquence, le budget traditionnel de type administratif, ne permet pas d'établir
un lien entre, d'une part, les ressources nécessaires et les colts et, d'autre part, les
outputs objectifs spécifiques que ['on veut atteindre. Le budget traditionnel n'est
donc pas un outil fondamental de planification et de direction du systéme éducatif.

Il est principalement centré sur des rubriques individuelles telles que le personnel,
les équipements, |'électricité, etc. |l s'agit davantage d'un budget pour contréleur
financier que d'un budget de direction.

Le budget programmé est orienté vers l'output. Il permet de rassembler les activi-
tés de plusieurs départements et de plusieurs services sous forme de groupes spécifiques
d'output ; c'est-a-dire programmes primaires a différents niveaux c.ppropriés_ . .
d'agrégation. Par exemple, nous pouvons sélectionner quelques outils dfa politique qui
permettront d'atteindre ['objectif de mise en valeur des ressources humom.ef que nous
nous sommes fixé. C'est ainsi, par exemple, qu'il faudra prendre des décisions d'affec-
tation des ressources, entre un programme de recyclage professionne! pour donne.r de
nouvelles qualifications a la main-d'oeuvre et un programme d'ens.elgrje.menf univer-
sitaire pour améliorer le niveau des contributions de rec'herche: scientifiques e'af
artistiques. Ces deux programmes sont en concurrence I'un et I'autre en ce qui
concerne les ressources. Chacun d'eux est composé de program.m'es primaires optionnels
qui, en tant qu'inputs permettant de réaliser les objectifs spécifiques des programmes,
sont également en concurrence @ ['égard des ressources.

Structuration du budget programmé

Nous sommes parfaitement conscients qu'il n'est pas facile d.e relier directement
les différents niveaux des programmes d'enseignement aux objectifs et aux aspirations
des individus et & ceux du pays. D'une fagon générale, nous considérons que |'ensei-
gnement a pour objectif la préparation des individus en vu.e.d'un emploi rentable,
d'un revenu suffisant, d'une utilisation effective de ses lo.mrs, de relations familiales
efficaces, de |'accomplissement de ses responsabilités civiques et sociales au sein de

la société etc. Bien que r, * sions nous entendre sur ces finalités générales de
[ense: il est diffic Jles activités d'enseignement qui contribuent
exclusi " réalisatio de l'auvtre de biecfif.s: On fait face

égalem s sérieux . dre conce empirique lorsque I'on

traite de " rimaire ée cet .



En ralson des tras nombreux problémes qu'un budget pragramméa deavinit éhur ider,
sans nul doute nous almerlons canstrulre = ca qul seralt I'idéal « una matiice # plusiow
dimenslons. Essayons d'expliquer ce hesaln dans le domnine da I'enseignement grimemm
et secondaire, Nous pourrlons, par exemple, analyser I'ansaignament primaire ar
secondalire sous forme des programmes de hase sulvants ¢ amélinration des fanuliés
individuelles, amélioration des qualifications professlonnalles, amélieration des qunti=
tés physiques de |'individu et amélioration de o qualité de la vie, || ast &/ident qu'il
y aura des doubles emplols ; par exempla, la connalssance par un individu de e pragre
langue peut servir pluslours objectifs,

Les bénéficlaires ou groupes visés constituant une autre dimension de la matrice,
On s'est souvent posé la question de savolr quelles ressaurces il faudrnit affecter n
I'enfant doué par rapport & celul qui apprend mal, Il y a, d’autre part, les enfants
qul sont physiquement handicapés et ceux qui sont menfalement retardés. Les groupes
socio~économiques sont importants ot dans certains pays la race jous wn rBle primordial
Enfin, du point de vue du gouvernement du pays, Il faut prandre des décisions diffi-
ciles en ce qul concerne les réglons géographiques qui dolvent &tre solt favorisées,
soit pénalisées dans le domaine de |'enseignement primaire ot secondalre,

Un budget pluri~annuel programmé

Pour jouer son rdle, un budget programmé doit avoir I'horizon & long terme qui
lui convient, Un budget pour les années & venir exige une vislon du monde de demain,
une évaluation des avantages et des inconveniants des variantes de programmes et
d'activités, la sélection des programmes et des activités les plus désirables, et une
évaluation des conséquences des décisions d'une année particulisre sur I'utilisation
future des ressources. En conséquence, des 6tudes analytiques essentielles doivent
&tre entreprises, Il faudrait les incorporer dans un memorandum de programmation &
mettre & jour régulizrement pour fournir des données actualisées sur les objectifs, les
programmes, les coOts et I'output,

Dans un budget programmé pluri-onnuvel, nous sommes intéressés, bien entendu,
par I'aspect monétaire. Nous voudrions connaitre non seulement les données de colt
por orgonisme de gestion, mais également les données concernant les colits sociaur,
Les colts en capital et les colts généraux, c'est-a=dire les données de dépenses,
devraient &tre indiqués séparément, lorsque c'est possible, afin d'obtenir une meilleure
compréhension du moment auquel les décisions en matidre d'enseignement devraient
&tre prises, et de leurs conséquences , et, afin d'8tre guidés dans les politiques en
matidre d'émission d’emprunt et de toxation. Outre ce que nous appelons le , .
financier pluri-annuel, nous aimerions disposer d'un programme exprimé en termes
physiques : il comporterait des tableaux séparés présentant des données sur les besoins
en ressources, 1'effectif de personnel nécessaire pour I'exécution annuelle des plans,
les besoins en salles de classe et autres installations, etc.

Ceci nous améne & examiner des mod2les de projection de budgets programmés
pluri=annuels. Un tel modale devrait comprendre entre autres les paramétres suivants :
personnel, salaires et traitements du personnel, bétiments et colts de construction,
matériel général et colts d'entretien et de fonctionnement, livres de la biblioth2que
et leurs prix, etc. Ces poramatres dépendent essentiellement du nombre des &léves
qu'il faudra former, de {a qualité de l'enseignement qu'on leur donnera, de la nature
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annuellement et révisable si nécessaire & la lumisre des politiques d'exécution, D

ce sens, le budget représente un engagement de la part des autorités éducarive; or
allouer des ressources limitées & des activités spécifiques afin d'obtenir des obije P:f‘f"
spécifiés. Il serait préférable que des évaluations d'output accompagnent le bt.lvd;elfs

Il est essentiel que les processus de planification et de budgétisation soient
étroitement reliés. Puisque de nombreux programmes intéressent & la fois différents
secfeurs de. ['organisation de I'enseignement, il est important de préparer un plan qui
indique qui sera responsable d'apporter telle ou telle contribution & |q réalisation de
l'objectif d'ensemble. Quand un plan est préparé pour couvrir un large domaine, par
exemple ['ensemble du systéme éducatif, ce plon intéresse un grand nombre de s:arvice
administratifs et, en essence, il devient donc un mécanisme de coordination.

Le budget de type traditionnel a évolué au cours des ans ; il répondait essentiel~
lement au désir de préserver les fonds budgétisés contre I'incurie et la malhonnéteté.
En conséquence, le budget traditionnel de type administratif, ne permet pas d'établi
un lien entre, d'une part, les ressources nécessaires et les colts e, d'auvtre part, les
outputs objectifs spécifiques que 1'on veut atteindre. Le budget traditionne! n'est
donc pas un outil fondamental de planification et de direction du systéme éducatif.

[l est principalement centré sur des rubriques individuelles telles que le personnel,
les équipements, l'électricité, etc. [l s'agit davantage d'un budget pour contrdleur
financier que d’un budget de direction.

Le budget programmé est orienté vers J'output. 1] permet de rassembler les activi~
tés de plusieurs départements et de plusieurs services sous forme de groupes spécifiques
d'output ; c'est-&-dire programmes primaires & différents niveaux appropriés
d'agrégation. Par exemple, nous pouvons sélectionner quelques outils de politique qui
permettront d'atteindre I'objectif de mise en valeur des ressources humaines que nous
nous sommes fixé. C'est ainsi, par exemple, qu'il faudra prendre des décisions d'affec:
tation des ressources, entre un programme de recyclage professionnel pour donner de
nouvelles qualifications & la main-d'oeuvre et un programme d'enseignement univer~
sitaire pour améliorer le niveau des contributions de recherche, scientifiques et
artistiques. Ces deux programmes sont en concurrence ['un et ['autre en ce qui
concerne les ressources. Chacun d’eux est composé de programmes primaires optionnels
qui, en tant qu'inputs permettant de réaliser les objectifs spécifiques des programmes,
sont également en concurrence & ['égard des ressources.

Structuration du budget programmé

Nous sommes parfaitement conscients qu’il n'est pas facile de relier directement
les différents niveaux des programmes d'enseignement aux objectifs’ef aux uspirufiorjs
des individus et & ceux du pays. D'une fagon générale, nous considérons que {'ensei~
gnement a pour objectif la préparation des individus en vue d'un emploi ren\'oblfa,.
d'un revenu suffisant, d'une utilisation effective de ses loisirs, de relations familiales
efficaces, de l'accomplissement de ses responsabilités civiques et sociales au sein de
la société, etc. Bien que nous puissions nous entendre sur ces Finamés. générfﬂes de
['enseignement, il est difficile d'isoler les activités d'enseignement qui con.rrlbuenr
exclusivement & lo réalisation de 1'un ou de I'autre de ces obiectif.s: On fait chel
également & quelques sérieux problémesd'ordre conceptuel et empirique lorsque I'on
traite des programmes primaires d'enseignement de cette nature,



En raison des trs nombreux problémes qu'un budget programmé devrait élucider,
sans nul doute nous wimerions construire ~ ce qui serait I'idéal - une matrice & plusieurs
dimensions . Essayons d'expliquer ce besoin dans le domaine de I'enseignement primaire
et secondaire. Nous pourrions, par exemple, analyser l'enseignement primaire et
secondaire sous forme des programmes de base suivants : amélioration des facultés
individuelles, amélioration des qualifications professionnelles, amétioration des quali-
t6s physiques de 'individu et amélioration de la qualité de la vie. Il est évident qu'il
y aura des doubles emplois ; par exemple, la connaissance par vn individy de sa propre
langue peut servir plusieurs objectifs.

Les bénéficiaires ou groupes visés constituent une autre dimension de la matrice.
On s'est souvent posé la question de savoir quelles ressources il faudrait affecter &
I'enfant doué par ropport & celui qui apprend mal. Il y a, d’autre part, les enfants
qui sont physiquement handicopés et ceux qui sont mentalement retardés. Les groupes
socio-économiques sont importants et dans certains pays la race joue un réle primordial.
Enfin, du point de vue du gouvernement du pays, il faut prendre des décisions diffi~
ciles en ce qui concerne les régions géographiques qui doivent étre soit favorisées,
soit pénalisées dans le domaine de |'enseignement primaire et secondaire.

Un budget pluri~annuvel programmé

Pour jover son r3le, un budget programmé doit avoir V'horizon & long terme qui
lui convient. Un budget pour les années & venir exige une vision du monde de demain,
une évaluation des avantages et des inconvenients des variantes de programmes et
d’activités, la sélection des programmes et des activités les plus désirables, et une
évaluation des conséquences des décisions d'une année particulidgre sur ['utilisation
future des ressources. En conséquence, des études analytiques essentielles doivent
&tre entreprises. ll faudrait les incorporer dans un memorandum de programmation &
mettre & jour régulidrement pour fournir des données actualisées sur les objectifs, les
programmes, les colts et I'output.

Dans un budget programmé pluri-annuel, nous sommes intéressés, bien entendu,
par 'aspect monétaire. Nous voudrions connaitre non seulement les données de coit
por organisme de gestion, mais également les données concernant les colts sociaux
Les colts en capital et les colts généraux, c'est-a-~dire les données de dépenses,
devraient &tre indiqués séparément, lorsque c'est possible, afin d'obtenir une meilleure
compréhension du moment auquel les décisions en matizre d'enseignement devraient
&tre prises, et de leurs conséquences ; et, ofin d'étre guidés dans les politiques en
matigre d'émission d'emprunt et de taxotion. Qutre ce que nous appelons le programme
financier pluri-annuel, nous aimerions disposer d'un programme exprimé en termes
physiques : i) comporterait des tableaux séparés présentant des données sur les besoins
en ressources, ['effectif de personnel nécessaire pour I'exécution annuelle des plans,
les besoins en salles de classe et autres installations, etc.

Ceci nous améne & examiner des modéles de projection de budgets programmés
pluri-annuels. Un tel modale devrait comprendre entre autres les paramétres suivants :
personnel, salaires et traitements du personnel, b&timents et colts de construction,
matériel général et colts d'entretien et de fonctionnement, livres de la bibliothéque
et leurs prix, etc. Ces parométres dépendent essentiellement du nombre des élaves
qu'il faudra former, de la qualité de I'enseignement qu'on leur donnera, de la noture
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annuellement et révisable si nécessaire & la lumiare des politiques d'exécution. Dan
ce sens, le budget représente un engagement de la part des autorités éducutive; ours
allover des ressources limitées & des activités spécifiques afin d'obtenir des ob'ecpfifs
spécifiés. Il serait préférable que des évaluations d'output accompagnent le btlldgef.

Il est essentiel que les processus de planification et de budgétisation soient
étroitement reliés. Puisque de nombreux programmes intéressent & la fois différents
fecfeurs de I'organisation de I'enseignement, il est important de préparer un plan qui
indique qui sera responsable d'apporter telle ou telle contribution & la réalisation de
l'objectif d'ensemble. Quand un plan est préparé pour couvrir un large domaine, par
exemple l'ensemble du systéme éducatif, ce plan intéresse un grand nombre de sz;rvices
administratifs et, en essence, il devient donc un mécanisme de coordination.

Le budget de type traditionnel a évolué au cours des ans ; il répondait essentiel-
lement au désir de préserver les fonds budgétisés contre I'incurie et la malhonnéteté.
En conséquence, le budget traditionnel de type administratif, ne permet pas d'établir
un lien entre, d'une part, les ressources nécessaires et les colts et, d'autre part, les
outputs objectifs spécifiques que ['on veut atteindre. Le budget traditionnel n'est
donc pas un outil fondamental de planification et de direction du systzme éducatif.

[l est principalement centré sur des rubriques individuelles telles que le personnel,
les équipements, ['électricité, etc. Il s'agit davantage d'un budget pour contrdleur
financier que d'un budget de direction.

Le budget programmé est orienté vers l'output. |l permet de rassembler les activi-
tés de plusieurs départements et de plusieurs services sous forme de groupes spécifiques
d'output ; c'est-a-dire programmes primaires & différents niveaux appropriés
d'agrégation. Par exemple, nous pouvons sélectionner quelques outils de politique qui
permettront d'atteindre l'objectif de mise en valeur des ressources humaines que nous
nous sommes fixé. C'est ainsi, par exemple, qu'il faudra prendre des décisions d'affec-
tation des ressources, entre un programme de recyclage professionnel pour donner de
nouvelles qualifications & la main-d'oeuvre et un programme d'enseignement univer-
sitaire pour améliorer le niveau des contributions de recherche, scientifiques et
artistiques. Ces deux programmes sont en concurrence l'un et |'autre en ce qui
concerne les ressources. Chacun d'eux est composé de programmes primaires optionnels
qui, en tant qu'inputs permettant de réaliser les objectifs spécifiques des programmes,
sont également en concurrence & ['égard des ressources.

Structuration du budget programmé

Nous sommes parfaitement conscients qu'il n'est pas facile de relier directement
les différents niveaux des programmes d'enseignement aux objectifs et aux aspirations
des individus et & ceux du pays. D'une fagon générale, nous considérons que |'ensei-
gnement a pour objectif {a préparation des individus en vue d'un emploi rentable,
d'un revenu suffisant, d'une utilisation effective de ses loisirs, de relations familiales
efficaces, de l'accomplissement de ses responsabilités civiques et sociales au sein de
la société, etc. Bien que nous puissions nous entendre sur ces finalités générales de
l'enseignement, il est difficile d'isoler les activités d'enseignement qui contribuent
exclusivement & la réalisation de 1'un ou de I'autre de ces objectifs. On fait fcce'
également & quelques sérieux probleémesd'ordre conceptuel et empirique lorsque [‘on
traite des programmes primaires d'enseignement de cette nature.
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En raison des tras nombreux problémes qu'un budget programmé devrait élucider,
sans nul doute nous aimerions construire ~ ce qui serait I'idéal ~ une matrice & plusieurs
dimensions. Essayons d'expliquer ce besoin dans le domaine de I'enseignement primaire
et secondaire. Nous pourrions, par exemple, analyser I'enseignement primaire et
secondaire sous forme des programmes de base suivants : amélioration des facultés
individuelles, amélioration des qualifications professionnelles, amélioration des quali-
tés physiques de 'individu et amélioration de la qualité de la vie. )l est évident qu'il
y aura des doubles emplois ; par exemple, la connaissance par un individu de sa propre
{angue peut servir plusieurs objectifs.

Les bénéficiaires ou groupes visés constituent une autre dimension de la matrice.
On s'est souvent posé o question de savoir quelles ressources il faudrait affecter &
'enfant doué par rapport & celui qui apprend mal. [l y a, d'autre part, les enfants
qui sont physiquement handicapés et ceux qui sont mentalement retardés. Les groupes
socio-économiques sont importants et dans certains pays la race jove un réle primordial.
Enfin, du point de vue du gouvernement du pays, il faut prendre des décisions diffi-
ciles en ce qui concerne les régions géographiques qui doivent &tre soit favorisées,
soit pénalisées dans le domaine de I’enseignement primaire et secondaire.

Un budget pluri-annuel programmé

Pour jouer son réle, un budget programmé doit avoir I'horizon & long terme qui
lui convient. Un budget pour les années & venir exige une vision du monde de demain,
une évaluation des avantages et des inconvenients des variantes de programmes et
d'activités, la sélection des programmes et des activités les plus désirables, et une
évaluation des conséquences des décisions d'une année particuliere sur |'utilisation
future des ressources. En conséquence, des études analytiques essentielles doivent
&tre entreprises. Il faudrait les incorporer dans vn memorandum de programmation &
mettre & jour régulidrement pour fournir des données actualisées sur les objectifs, les
programmes, les colts et 'output.

Dans un budget programmé pluri-annuel, nous sommes intéressés, bien entendu,
par I'aspect monétaire. Nous voudrions connaftre non seulement les données de colt
par organisme de gestion, mais également les données concernant les codts sociaux.
Les colts en capital et les colits généraux, c'est-ad-dire les données de dépenses,
devroient &tre indiqués séporément, lorsque c'est possible, afin d'obtenir une meilleure
compréhension du moment auquel les décisions en matizre d'enseignement devraient
&tre prises, et de leurs conséquences ; et, afin d'&tre guidés dans les politiques en
matigre d'émission d'emprunt et de taxation. Outre ce que nous appelons le programme
financier pluri-annvel, nous aimerions disposer d’un programme exprimé en termes
physiques : il comporterait des tableaux séparés présentant des données sur les besoins
en ressources, I'effectif de personnel nécessaire pour ['exécution annuelle des plans,
les besoins en salles de closse et outres instollations, etc.

Ceci nous am2ne & examiner des modéles de projection de budgets programmés
pluri=annuels. Un tel modéle devrait comprendre entre autres les paramétres suvivants :
personnel, salaires et traitements du personnel, bétiments et codts de construction,
matériel général et colts d'entretien et de fonctionnement, livres de la bibliotheque
et leurs prix, etc. Ces parométres dépendent essentiellement du nombre des él2ves
qu'il faudra former, de la qualité de 1'enseignement qu'on leur donnera, de Il;.v'nclwe
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du personnel nécessaire, des matiéres que |'on enseignera, de I'emploi du temps des
classes et du nombre d'éleves par classe, de 'emploi du temps des étudiants dans
d'autres activités, des besoins en livres, de la nature du processus éducatif, etc.

Un modéle de projection d'un budget programmé pluri-annuel suppose que I'on
se soit entendu sur une série de programmes préférentiels.

L'étude présente, & titre d'exemple, un modéle de ce type. Il s'agit du plan de
dix ans de |'Université de Californie.

Des prévisions quant & l'output futur du systéme éducatif en ce qui concerne le
niveau d'instruction sont frés difficiles & faire ; et pour ce qui est de la recherche,
elles sont virtuellement impossibles. Toutefois, on peut préparer quelques tableaux
concernant le nombre des diplémés dans différentes disciplines aux différents niveaux.
De telles données d'output devraient faciliter nos analyses globales. Parmi les proble-
mes importants, on citera les suivants : est-il efficace que beaucoup d'étudiants aient
un emploi lorsqu'ils ont atteint le niveau de I'enseignement universitaire ? Quelles
sont les dépenses en capital et de fonctionnement, par étudiant, si le grade de
“bachelor" est obtenu en trois ans et demi, en quatre ans ou en cing ans ? Est-il
possible de mettre au point des stimulants pour accélérer le processus d'enseignement ?
Les gains qui résulteront de ces stimulants en excéderont=ils les colts ?
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PROGRAM BUDGETING AND COST-EFFECTIVENESS
IN LOCAL SCHOOLS

by Harry J. Hartley

INTRODUCTION

The intent of this paper is five-fold: 1) to examine stages of budgetary reform
in order to explain why program budgeting may replace the currently dominant incre~
mentalism in local school planning; 2) to portray some of the conceptual and opera-
tional elements of PPBS; 3) to describe several illustrative program budgeting insta-
[lations of focal schools; 4) to discuss performance indicators which eventually may
be used in cost-effectiveness analysis; and 5) to outline present limitations of the
systems approach in local schools.
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BUDGETARY REFORMS AND CURRENT INCREMENTALISM

Emergent procedural and allocative strategies which rely upon a systems approach
to organizational planning are being used increasingly in the context of curricular
and fiscal planning of local schools.[]7 At a time when public aspirations and expec-
tations of local schools appear to exceed public willingness and capacity to provide
sufficient resources, a demand has grown for planning and budgetary reforms which
will result in a greater emphasis upon displaying the programmatic, end-objectives of
the schools. The major advantage of program budgeting over conventional approaches
is that in the new format, greater attention is devoted to the outputs (however they are
defined), or programmatic outcomes of a school, as compared to the inputs (objects
purchased) which are necessary to support these programs.

Traditionally, the local budget has been viewed as a device for providing:
1) strong fiscal accountability and managerial control accountability to the public for
its funds, and 2) control between and within the governmental agencies responsible for
the expenditure of the appropriations. The budget used by local schools evolved as a
consequence of the general governmental reform movement over the past fifty years or
so. Thus, it is not surprising that the distinct stages of educational budget reform are
nearly parallel to those of national budget reform in the United States.

Toward a Planning Orientation

Schick observed that American budgetary reform evolved through three distinct
stcges,ﬂ/ and it is possible that similar patterns will take place among many of the
twenty-one O.E.C.D.-member nations: 1) central control, 2) scientific management,
and 3) planning~programming-budgeting systems (PPBS). Each of these approaches has
different emphases, although the program budget is a product of converging elements
of its predecessors. The first year of the United States budget was 1922, and the cen-
tral control orientation was characterized by executive budgets which included a syst-
em of expenditure control to limit the discretion and abuses of administrators. [n the
mid-1930's, management~oriented budgets which focused upon efficient performance
by workers were formulated; the budget was used less as a control device and more as
an executive tool to assess work units and work=-cost data. The third stage, or era,
is represented by the planning orientation of the PPBS design. The conceptual bases
for program budgeting may be traced to macroeconomics, Keynes' influence, capital
theory, principles of marginal analysis, a desire to integrate budgeting with policy,
and the contributions of the systems sciences to administration. It is likely that the
three stages are additive, rather than discrete, and that the program budget combines
elements of control, management and planning.

From Incrementalism to the Systems Approach

In any nation characterized by a decentralized educational system, it is fo be
expected that local school districts would develop a variety of budgetary requirements,
procedures, and practices: "It can be concluded that budgetary practices in local_
school systems prior to 1920 were relatively undeveloped and nonstandardized. "_/3_,/

N.B.: Figures in square brackets refer to notes at the end of this document.



The budget of local schools evolved through the following relative stages of develop-
ment: 1) the object budget; 2) the function-object budget; and 3) the program budget.

The object-of-expenditure budget consists of a listing of objects, such as salaries,
supplies, equipment, contracted services, etc., without regard to their function, The
function-object budget, which appeared prior to 1920, identifies costs under several
broadly defined function and object categories, and then delineates these according
to their component sub~divisions, both function and object, as sub-expenses.

The function-object budget is management-oriented and includes these kinds of
broad categories: 1) Administration, 2) Instruction, 3) Plant Operation, 4) Plant Main-
tenance, 5) Auxiliary Agencies, 6) Fixed Charges, 7) Capital Outlay, and 8) Debt
Service. ltems 1 through 5 are function activities, whereas 6, 7 and 8 are objects of
expense which cut across all functions. The function-object budget is the type used
almost exclusively by local public schools, and it has fostered an incremental approach
to educational planning. The primary basis for next year's budget is this year's bud-
get, and the major difference between the two is likely to be only an increase in each
of the conventional categories of o line-item budget. With structural congruence of
two successive budgets, little attempt is made to evaluate the various programs; the
budget is almost never reviewed by policy mokers on a completely differentiated basis
each year, in the sense of reconsidering the value of each existing program. Bundy,
President of the Ford Foundation, stated the issue succinctly in his study of New York
City Public Schools:

Budget formulation now is incremental, fragmented and unprogrammatic ..
budget requests are based on past expenditure plus increased student enrollment
or for specific programs in particular schools. The budget is thus so fragmented
that school headquarters has not been able to provide information on the actual
expenditures for any individual school ... Thus, there exists now a system with
little accountability to the public .. on the way it allocated resources to meet
the educational needs of the city./4

Incrementalism in educational planning appears to be giving way to a new approach
comprising a number of techniques which fall under the rubric of systems analysis. In
analyzing the evolving nature of educational planning and/or administration, it is
apparent that the field has been influenced by at least six contrasting, dominant doc-
trines, or ideclogies, which have determined the types of fiscal instruments to be used.
The superintendent has been viewed, in historical sequence, as a Master of Pedogogy,
a Moral Philesopher interested in applied philosophy, a Schoo! Executive who created
a "cult of efficiency" in ottempting to run schools as though they were factories, a
Technical Expert who lost much of his original power and esteem, an Administrative
Scientist and Human Relations specialist who was an applied behavioral scientist, and
now as a Systems Analyst, who incorporates newly devised procedural strategies into
the earthy reality of an educational system, Table 1 portrays the similarity in budget~
ary reforms of the national government and tocal school districts.

After reviewing most of the major contemporary research germane to educational
organization, administration and finance, the 1967 committee chairman for this area
of specialization for the American Educational Research Association concluded:

... the field is very much in flux. The earstwhile search for "administra-
tive theory,” for example, seems virtually abandoned today, though a few
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scholars still attempt to explain important events in terms of what The Leader
is or does. There seems to be a growing tendency to assume that administrative
procedures, instructional approaches, schools, and fiscal structures must be a
analyzed as systems or system components (in the broad sense) and that these
systems may be extraordinarily open._fé]

Proponents of systems procedures seek to diagnose and revitalize current planning

procedures while developing better articulation of future goals. One type of systems
concept is PPBS, which is described next.

PPBS: CONCEPTUAL AND OPERATIONAL ELEMENTS

PPBS is part of the new generation of interrelated management procedures which
seek to enhance organizational rationality. The extension of the time horizon in educa~
tional planning with the program budget is a way of attempting somewhat to control the
future instead of merely reacting to it and being controlled by it. The conceptually
distinct elements of planning, programming, and budgeting constitute the process by
which objectives and resources, and the interrelations ameng them, are taken into
account to achieve a coherent and comprehensive programof action for an organization
as o whole.[-b_] An essential operational characteristic of PPBS is the projection of
total resource and dollar needs for a suitable number of years and in relation to key
decision variables of the organization.

Characteristics and Advantages of PPBS: Twenty Theses

The twenty thesesﬁ] which follow are aimed at describing, in outiine form, the
concept of program budgeting (PB) as it should operate in local educational planning.

1. Output Emphasis. The budget is structured on the basis of outputs, missions,
functions, activities, services, or programs, rather than on conventional input items.
A program is related to operational objectives, and consists of activities to be per-
formed, sub-programs, and program elements such as human resources, materials, space
and facilities.

2. Input-output coordination. PB seeks to relate inputs to the programs of an
organization in @ way which enhances a rational means-ends calculus.
3. Evaluation. Comparison of desired outcomes, as expressed in programmatic

objectives, may be made with actual accomplishments, Performance indicators are
utilized, such as indices which measure changes in pupil cognitive development.

4. Long-range fiscal planning. The annual budget is integrated with multi-year
projections on @ continuing basis. Typically, o program budget document portrays
estimates of needs and costs over a time horizon of at least five years. Annual planning
calendars and cycles are constructed.

5. Quantitative analysis. In order to analyze comparative benefits, quantitative
measures are opplied if they are avoiloble, These include such techniques as: input-
output analysis, benefit-cost analysis, cost-effectiveness evaluation, operations analy~
sis, management information systems, linear programming, simulation, queuing theory,
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gaming and others. Qualitative measures are also included and they should play a
major role in educational planning.

6. Multiplicity of options. PB provides a framework for the consideration of all
relevant alternatives for a particular course of action. These are then placed in order

on the basis of desirability, feasibility, least cost, available resources, and other
criferia,

7. Programming. Lines of action are drawn to coordinate the planned objectives,
programs and activities, and costs along an extended time dimension.

8. Program review and revision. In addition to program formulation and analy-
sis, procedures for periodic review and modifications of programs are specified. This

process is dynamic, viable, and promotes the adoption of innovations. Intra-program
studies are encouraged.

9. Subprograms and Program Elements. Each of the major programs contains
delineated sub-programs which minimize overlapping. Supporting program elements
for each are specified.

10. Future needs. More explicit assumptions can be made about future demand
and production functions of the organization. Risk is reduced and assumptions are
specified. Total cost implications of long-term undertakings are expressed.

11. Economic rationality. There are at least two schools of budgetary theory,
one subscribing to economic rationality and the other to political rationality. PB is
essentially an economic concept designed to serve in the political arena. It represents
an encroachment of economics upon politics, and is an embodiment of classical poli-
tical economy.

12. Flexibility. PB does not impose arbitrary constraints. Programs can be
defined in any way suitable to a parficular organization. This approach is suitable
both for internal programming and control and for development of future policies and
programs.

13. Openendedness. Expenditure items are not treated as givens. The amount
available for the total system is determined and the highest utility alternatives are
selected for the specified budget programs. The major objective is not expenditure
control in the fiduciary sense.

14. Policy determination. Budgeting becomes an integral part of the administra-
tive process with PPBS. The financial administrator shares in policy formulation, and
provision should be made for a continuing dialogue among the policy maker, systems
analyst, budget officer, and the organization members affected by such policy.

15. Decision centers. Within some organizations using PPBS, decision centers
and cost centers are developed so that administrators can have at their fingertips
historical and projected information from all phases of activity. These are retrievable
from a computer data bank. Simulators of the budget can be developed.




16. Cost neutrality. PB is neutral on the issue of cost reduction. A cult of effi-
ciency, measured Ey ess spending, per se, is not the criterion of success for PPBS.

17. Structural variability. Organizational structural variability is maintained,
because the operations may ge either centralized or decentralized. If the latter,
participatory plonning is encouraged so that policy making is shared by all members
of the organization. If the former, lowest departmental level budget estimates form
the building blocks for the next level where they are aggregated, reviewed, and trans~
mitted upward to the highest level.

18. Accountability and performance measurement, PB can be used for control and
internal management purposes to review personnel date, out-put data and resource
data. It seeks to measure performance and affix accountability. Cost accounting pro-
cedures are generally a part of the PB format, although it may be necessary to redesign
an existing accounting system so that it will provide information to meet line-item,
legal accounting requirements, and also provide dota on program costs.

19. Concise budget document. The actual PB document should be concise, but
complete, and should be understandable even to a lay reader. Local school budgets
frequently use terminology and non-programmatic categories which are too technical
and unclear for their citizenry. With PPBS, the programs should be clearly stated so
that the public can grasp their contents easily.

20. Preservation of the past, The program budget encompasses the best features
of previous budgefing formats: the executive budget; line-item, object budgets, and
performance budgeting. It need not replace conventional budgeting procedures. For
the time being, line-item _a~niprog_ram budgets probably should be maintained con-

currently as a means of descriving an organization's expenditures on both an input and
output basis.

Program budgeting is not a panacea. [t does not abolish the vulgarity of concern
over dollars, nor does it ensure that this ideal-type blueprint will be maintained
successfully in actual practice. The “original sin" in the world of school finance is
not budgeting, but comprises numerous intervening variables which existed long before
the program budget: human errors, poor judgement, dishonesty, resistance to account-
ability, administrative short-sightedness, adherence to orthodoxy, menifest political
factors, and the like.

EXEMPLARY PROGRAM BUDGETING INSTALLATIONS IN LOCAL SCHOOLS

The range of projects which are designed to develop PPBS encompasses the
United States Government, industry, state and municipal governments, higher educa-
tion, and local school systems. For these diverse organizations, the common aim is
to chort the direction of future events less in response to impulse than to reasoned
strategy. Although program budgeting is still in a formative stage in education, a
small number of urban school districts claim to be phasing-in at least several aspects
of a program budget format. Close observation of their procedures reveals that some
have simply continued their conventional planning and budgeting approaches, but
under the disguised name of program budgeting.
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gaming and others. Qualitative measures are also included and they should play a
major role in cducational planning.

6. Multiplif:ity of options. PB provides a framework for the consideration of all
relevant alternatives for a particular course of action. These are then placed in order

on the basis of desirability, feasibility, least cost, available resources, and other
criteria,

7. Programming. Lines of action are drawn to coordinate the planned objectives,
programs and activities, and costs along an extended time dimension,

. 8. Program review and revision. In addition to program formulation and analy-
sis, procedures for periodic review and modifications of programs are specified. This

process is dynamic, viable, and promotes the adoption of innovations. Intra-program
studies are encouraged.

9. Subprograms and Program Elements. Each of the major programs contains
delineated sub-programs which minimize overlapping. Supporting program elements
for each are specified.

10. Future needs. More explicit assumptions can be made about future demand
and production functions of the organization. Risk is reduced and assumptions are
specified. Total cost implications of long-term undertakings are expressed.

11. Economic rationality. There are at least two schools of budgetary theory,
one subscribing to economic rationality and the other to political rationality. PB is
essentially an economic concept designed to serve in the political arena. It represents
an encroachment of economics upon politics, and is an embodiment of classical poli-~
tical economy.

12. Flexibility. PB does not impose arbitrary constraints. Programs can be
defined in any way suitable to a particular organization. This approach is suitable
both for internal programming and control and for development of future policies and
programs.

13. Openendedness. Expenditure items are not treated as givens. The amount
availableé for the fotal system is determined and the highest utility alternatives are
selected for the specified budget programs. The major objective is not expenditure
control in the fiduciary sense.

14. Policy determination. Budgeting becomes an integral part of the administra-
tive process with PPBS. The financial administrator shares in policy formulation, and
provision should be made for a continuing dialogue among the policy maker, systems
analyst, budget officer, and the organization members affected by such policy.

15. Decision centers. Within some organizations using PPBS, decision centers
and cost centers are developed so that administrators can have at their fingertips
historical and projected information from all phases of activity. These are retrievable
from a computer data bank. Simulators of the budget can be developed.




16. Cost neuvtrality. PB is neutral an the issue of cost reduction. A cult of effi-
ciency, measured by less spending, per se, is not the eriterion of suecess for PPBS.

17. Structural variability, Organizational structural variability is maintained,
because the operations may ge either centralized or decentralized. If the latter,
participatory planning is encouraged so that policy making is shared by all members
of the organization. [f the former, lowest departmental level budget estimates form
the building blocks for the next level where they are aggregated, reviewed, and trans-
mitted upward to the highest level.

18. Accountebility and performance measurement. PB can be used for control and
internal management purposes to review personnel data, aut-put data and resource
data. It seeks to measure performance and affix accountability. Cost accounting pro~
cedures are generally a port of the PB format, although it may be necessary to redesign
an existing accounting system so that it will provide information to meet line-item,
legal aceounting requirements, and also provide data on program costs.

19. Concise budget document. The actual PB d t should be ise, but
complete, and should be understandable even to a lay reader. Local school budgets
frequently use terminology and non-programmatic categories which are too technical
ond unclear for their citizenry. With PPBS, the programs should be clearly stated so
that the public can grasp their contents easily.

20. Preservation of the past. The program budget encompasses the best features
of previous budgefing formats: the executive budget, line~item, object budgets; and
performance budgeting. It need not replace conventional budgeting procedures. For
the time being, line-item and program budgets probably should be maintained con-
currently as a means of descriving on organization's expenditures on both an input and
output basis.

Program budgeting is not a panacea. [t does not abolish the vulgarity of concern
over dollars, nor does it ensure that this ideal-type blueprint will be maintained
successfully in actual practice. The "original sin" in the world of school finance is
not budgeting, but comprises numerous intervening variables which existed long before
the program budget: human errors, poor judgement, dishonesty, resistance to account-
ability, administrative short-sightedness, adherence to orthodoxy, manifest political
factors, and the like.

EXEMPLARY PROGRAM BUDGETING INSTALLATIONS IN LOCAL SCHOOLS

The range of projects which are designed to develop PPBS encompasses the
United States Government, industry, state and municipal governments, higher educa~
tion, and local schoo! systems. For these diverse organizations, the common aim is
to chart the direction of future events less in response to impulse than to reasoned
strategy. Although program budgeting is still in a formative stoge in education, a
small number of urban school districts claim to be phasing-in at least several aspects
of a program budget format. Close observation of their procedures reveals that some
have simply continued their conventional planning and budgeting approaches, but
under the disguised name of program budgeting.
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Perhaps the most common misuse of PPBS by school districts is to assume that the
concept applies only to a school's fiscal operations. Most districts which claim that
they are moving towards a PPBS design apparently do not involve curriculum=instruct-
ional specialists until a later phase, if they are involved at all. If this new approach
is to be successful, it is imperative that instructional specialists be involved from the
very inception in the design of the program structure and classification of the program
components. Progress has been impeded by the newness of the concept, the lack of
familiarity of most school officials with recently developed management science tech-
niques, perennial resistance to innovation which plagues education, and insufficient
venture capital to engage in research and development projects of any kind.

Representative Local School Districts

Among the urban districts which purport to be using program budgeting are:
Baltimore, Chicago, Dade County (Miami, Florida), Los Angeles, Memphis, New
York City, Philadelphia, Sacramento, Seattle, and an intermediate district in
Westchester County, New York. Detailed information for each project is generally
available upon request. In this writer's judgement, three of the most interesting and
noteworthy projects are those of Dade County, New York City, and Sacramento.

1. Dade County Public Schools. In early 1968, the District announced that it
received approval for a Title IV (E.S,E. A.) research proposal for the three-year,
$600,000 comprehensive project in program budgeting. Although this project may
have a national impact upon schools which are seeking directional assistance, it is
likely to take several years until definitive guidelines and technical manuals are pre-
pared by Dade County and made available to interested outside parties. A unique fea-
ture of this project is that it is sponsored jointly by the District and the nation-wide
Association of School Business Officials (ASBO), the latter organization serving as the
dissemination agent for this venture.

The District developed a comprehensive program called a "Strategy of Teaching",
which pertained to the overall improvement of its instruction program. One part of
this project involved the design and implementation of @ management system capable
of providing support to the teacher in specified ways. Teacher support was organized
into three major efforts:

a. Instructional Services. This category includes research developing
and pilot testing experimental, instructional programs, evaluation
of results, and massive in~service training for personnel to acquaint
them with the "Strategy of Teaching".

b. Administrative Services. Included are services related to personnel,
procurement, finance, planning, data processing, management
reports and others.

c. Operational Services. This category contains physical services
needed by teachers, such as building and capital outlay programs,
maintenance, operations and custodial services, transportation and
others.

Each of these service areas was described in greater detail by the District. For
example, one objective for Administrative Services was the development of a five-year



operating plan with a program budget in which all costs of the schools would be ident~
ified in three distinct ways: by object class, by responsibility, and by program. In
addition, PERT networks were prepared and a data bank designed as a means of provid~
ing school officials with reports by which they could better evaluate the qualitative and
cost performance of various programs. A management training course was developed to
introduce personnel of all administrative levels, from assistant principal upwards, to
the new format. Efforts were directed towards the development of a series of procedural
manuals in the areas of overall system design, cost systems, program identification,
accounting procedures, program budgeting, evoluation, electronic data processing,
and others. Included in the original program budget research proposal was Table 2,
which serves as a model of conciseness in summarizing projects. The areas of research,
or functions, are listed across the top of the table, and beneath each areq is a summary
of 1) objectives, 2) procedures, and 3) the products of research which the "Strategy

for Teaching" project is intended to yield.

The Dade County project appears to be quite promising, but early results will pro~
bably not be available until at least 1970.

2. New York City Public Schools. In early 1967, the City of New York Board of
Education announced first phase plans for the development of a comprehensive PPBS,
promising that "... this will be the first such installation in a large city school dist-
ricr."/-g The entire Stote of New York adopted PPBS in 1964, and the municipal
government of New York initiated PPBS in 1967, so that the decision of the Scheol
District was an extension of earlier efforts. Because of its fiscal dependence status,
the School District’s policies tend to follow those of the City Government.

Pursuing a strategy sharply different from that of other government units which are
installing PPBS,/37 New York City's "... overall approach has deliberately, been
opportunistic, rather than systematic and comprehensive. We have concentrated our
efforts on analysis, rather than on program structure and accounts, and we have focused
on sectors of high apparent yield. "[197 A partial justification for this approach is that
the massive effort to classify City expenditures by program category and to articulate
and quantify all programs' abjectives might suffocate the basic intent of rational plana-
ing.

The City suggested that a number of factors contributed to its limited capacity to
engage in conceptual budgeting: 1) absence of a highly developed budget making
apparatus; 2) inadequate information systems; 3) lack of personnel and inexperience in
program planning; 4) centralization of budget control; 5) line-item basis for budget
construction and administration; 6) predominance of established practice in key muni-
cipal programs (e.g., police, fire, education); and 7) lack of funds for innovation and
experimentation.

A number of first steps were taken in 196768 towards the PPBS format which are
suggestive of preliminary procedures needed for rational educational planning:

1. recruitment efforts to employ program analysts;

2. establishment of a Policy Planning Committee;

3. analysis of the capital and operating budgets by objective;
4, review of projects by community area within the City;

5. efforts to establish proximate goals for new projects;

119



establishment of a Division of Program Planning;
PPBS probes in key areas;

usage of cost-effectiveness procedures;

project information and scheduling systems; and
proposals for a Think Tank to analyze city problems.

O NV oON O

In addition, the City hired Rand Corporation to a six-month study of selected
agencies. Rand, which conducted most of the initial research on PPBS for the Federal

Government, committed more than five per cent of its 1968 budget to the problems of
the City.

The City School District, with an expense budget exceeding $1.5 billion and
serving more than 1.1 million pupils with 60,000 teachers, hopes that the new budget-
ing system will provide better accountability and guide the Board of Education in
policy decisions. One objective was to obtain a breakdown of every function of the
school system into component cost factors, so that policy makers could determine whe-
ther the amount allotted to each function, or general program, was yielding its stated
objective in the most efficient manner. A second objective was to facilitate long-
range planning. After a complete examination of alternative ways of achieving a
given objective, the District hopes to be able to spell out in detail the objectives it
seeks to accomplish over a five-year period and relate these to available resources.

A third objective is to decentralize budget administration, even though PPBS appears
to posess a centralizing bias. The District's one and one-half billion dollar budget
tends to be highly centralized for reasons of administrative efficiency.

The purpose of PPBS in the District is described thus by the official in charge of
the new program:

[t is the intent of PPBS to relate costs to objectives of the New York
City School System. In that way, we can more realistically determine if we
get maximum value for our dollar. Output measures, or what industry would

call productive units, would be examined and financial resources reallocated,
if desired results are not maintained.

In addition, we are trying to bring costs down to the school level so that
in the process of decentralizing New York City Schools we shall know, and
the communities will know, what the total costs are for each school. It will
be possible, therefore, to reallocate resources even on the individual school
level in an attempt to facilitate optimal achievement of the children.[]l]

Initially, the District chose rather crude output measures; for example, high

schools used eight output measures, and one representative school provided the follow-
ing data:

1 Pupil attendance - 94.4%;
2. Extra-curricular pupil participation - 25%;
3 Number of diplomas granted

a. Academic 280
b. General 360
c. Other 100

d. Not graduating 85;
4. Number of scholarships and awards earned - 65;



5. Pupils taking 5 or more mejor subjects - 30%;
6. Pupils with grade average of 85% or more - 10%;
7.  Number of pupils discharged
a. With employment certificates - 45
b. 17 years of age and over - 35;
8. Test results
a. Metropolitan Achievement Tests (reading)
(1} Mean grade equivalent - grade 9 = 9.6
(2) " " " - grade 10 = 10.4;
b. Other test measures
(1) Pupils passing Regents Exam - 75%
(2) Pupils passing Uniform School Exam - 70%.

It is too soon to judge the worth of program budgeting in New York.

3. Sacramento {Calif.) City Unified School District.  The Public Schools of Sacra-
mento operate within a program budget type of framework. This schoo! district, wrth
cbout 55,000 pupils and total expenditures of $37 million for 1967-68, prepares its
budget in terms of three program areas: administrative services, instructional programs
and services, and supporting services. The lorgest of the three progrom areas is instru-
ctional programs and services, and it is further subdivided, largely on o grade~level
basis, into twelve programs: 1) instructional administration, 2) curriculum develop~
ment; 3) special services; 4) specicl programs; 5) elementory schools, 8} junior high
schools; 7) senior high schools; 8) schools for adults, 9} continuyation high schools,

10) summer school programs; 11) staff training and summer demonstration schools; and
12) special projects.

The Sacramento Schools' budget is a combination, or a hybrid, of a
budget by progroms and a program budget. By use of account codes in the
computer, it is run in three formats: 1) by Stote required classifications,
which is an object budget; 2) by programs, which is the working budget,
and 3} in publication format for presentation to the Board of Education and
to the public. Some programs, notably federal ones, include appropriations
for indirect costs. Most programs include only appropriations for direct
costs./ 12,

As of 1968, it is probably accurate to state that there is insufficient evidence to
predict the extent to which program budgeting and operations anclysis procedures
would be installed successfully in local school systems. Each of the projects described
above was somewhat exploratory and is not yet a finished product. If they are evalu-
ated by the same people who initiated them, they will be undoubtedly “doomed to
success”.

COST-EFFECTIVENESS AND PERFORMANCE CRITERIA

It would be premature to establish overall measures of effectiveness in local
schools before suitable program structures hove been devised, The very heart of the
PPBS concept is the program structure, for it mokes the outputs of a school visible and
identifies the resources required to yield these outputs.
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PROGRAMMATION BUDGETAIRE ET COUT-EFFICACITE
DANS LES INSTITUTIONS REGIONALES

par Harry J. Hartley (Résumé)

Cette étude poursuit cinq objectifs :

Examiner les phases d'une réforme budgétaire afin d'expliquer en quoi la
budgétisation programmée peut remplacer la méthode dite "additive" qui
domine actuellement la planification de I'école & I'échelon local ;

Décrire quelques-uns des éléments conceptuels et opérationnels du PPBS ;

Décrire plusieurs exemples de mise en route de la budgétisation programmée
dans diverses écoles ;

Examiner quelques-uns des indicateurs de rendement qui finalement pourraient
&tre utilisés dans |'analyse colt-efficacité ;

Souligner les limites actuelles de la technique des systémes pour les écoles a
I'échelon local.



Réformes budgétaires et méthode additive

Les stratégies nouvelles en matire de procédures et d'affectation des ressources,
fondées sur I'analyse des syst2mes pour la planification d'une organisation, devien-
nent couramment utilisées pour la planification des programmes d'études et la plani-
fication financidre des écoles. L'avantage essentiel de la budgétisation programmée
por rapport aux méthodes traditionnelles est que cette nouvelle technique ottache une
plus grande attention aux outputs {quelle que soit la fagon dont on les définit), ou
aux finalités programmées de I'6cole plutét qu'aux inputs (ce qui est acheté) qui sont
nécessaires & la mise en oeuvre de ces programmes.

Dans tout pays dont le systéme &ducatif est décentralisé, il est vraisemblable que
tous les districts scolaires a I'échelon local auront mis au point toute une variété de
contraintes, de procédures et de pratiques budgétaires. Le budget de I'école & I'éche~
fon local aux Etats-Unis o &volué progressivement ; ses stades successifs de dévelop-
pement ont 16 :

(1) le budget objet
(2) le budget fonction-objet
(3) le budget programmé

Le budget du type "objet de dépense" consiste en une liste d’éléments tels que les
salaires, les fournitures, les équipements, les services, etc. qui ne tient pas compte
de la fonction de chacun de ces éléments. Le budget "fonction-objet” qui apparidt
avant 1920 regroupe les codts suivant plusieurs larges catégories de fonctions et d'objets
et décrit ces catégories d'aprés les subdivisions qui les composent, fonction et objet,
en les troitant comme des dépenses primaires.

te budget "fonction-objet” 1épond aux besoins des responsables de la direction ,
voici quelques larges rubriques qu'il peut inclure :

{1) Administration

{2) Enseignement

(3) Foneti t de I'établi t
{4) Entretien de 1'établissement

(5) Orgenismes auxiliaires

{6) Charges Fixes

{7) Dépenses en capital

(8) Service de la dette

Les rubriques 1 & 5 sont des activités fonction ; tandis que les rubriques 6, 7et8
sont des objets de la dépense qui concernent toutes les fonctions. Le budget' fonction-
objet est le type de budget utilisé presgue exclusivement par les écolspubllq'ues & .
I'échelon local ; il a favorisé ce que 1'on appelle fa méthode de l‘augmenlunon'conh-
nue pour la planification de 1'enseignement. La base primordiu'le fiu budget de {'année
prochaine est le budget de |'année en cours et la différence principale entre les deux
budgets n'est vraisemblabl t qu'une aug ation pour h des rubriques
traditionnelles du budget, qui comporte une rubrigue par ligne.
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La méthode additive dans la planification de I'enseignement semble &tre progres-
sivement remplacée par une nouvelle méthode qui comprend un ensemble de techniques
que |'on classera dans la rubrique de |'analyse des systemes. Les défenseurs des procé-
dures de systemes s'efforcent d'établir des diagnostics et de revitaliser les procédures
actuelles de planification tout en recherchant une meilleure cohérence des objectifs

poursuivis. L'un des concepts & base de systéme est le PPBS (Systéme de Planification,
de Programmation et de Budgétisation).

L'étude énumere et souligne le contenu d'un certain nombre des caractéristiques
du PPBS, & savoir :

(1) Prééminence de l'output

(2) Coordination input~output

(3) Evaluation

(4) Planification financiére & long terme

(5) Analyse quantitative

(6) Multiplicité des variantes

(7) Programmes primaires et éléments de progrommation

(8) Finalité économique

(9) Flexibilité
(10) Possibilités d'évaluation comptable et évaluation du rendement
(11) Concision des documents budgétaires

Exemples de mise en route d'une budgétisation programmée dans les écoles & ['échelon
local

Bien que la budgétisation programmée n'en soit encore qu'a ses débuts dans le
domaine de l'enseignement, quelques districts d'écoles urbaines sont en train d'incor-
porer & leurs budgets plusieurs aspects d'une budgétisation programmée. Les disposi-
tions prises por le Comté de Dade, les villes de New-York et de Sacramento
(Californie) sont décrites.

Au début de 1967, les services de l'enseignement de la ville de New~York ont
annoncé la phase préliminaire de plans pour la mise en ceuvre d'un PPBS global.
Quelques décisions préliminaires ont été prises qui montrent le type de procédures

-

nécessaires @ une planification rationnelle de |'enseignement :

(1) Efforts pour recruter des analystes de la programmation

(2) Création d'un comité de politiques de planification

(3) Analyse du budget (dépenses en capital et dépenses opérationnelles) par objectif

(4) Examen des projets par zones dans la ville de New-York

(5) Tentatives d'établir des objectifs approximatifs pour les nouveaux projets

(6) Création d'une division de la planification programmée

(7) Enguéte sur le fonctionnement du PPBS dans des zones-clef

(8) Utilisation de procédures colts/efficacité

(9) Systemes de données concernant les projets et systeémes d'emplois du temps
(10) Propositions pour la création d'un "Groupe de conception" chargé d'analyser

les problemes de la ville de New=York.



Colt-efficacité et criteres de rendement

Au centre du concept du PPBS se trouve la structure du programme, cor elle met
en relief les outputs d'une école et indique les ressources nécessaires pour les obtenir.
Il n'y a pas un type particulier de programme qui soit meilleur que les autres pour les
écoles. Dans la mesure ob les écoles & I'échelon local des pays Membres de 1'OCDE
different de par la structure de leur organisation, leur dimension, leur clientzle, les
connaissances de leurs enseignants, les besoins de leurs é)2ves et les ressources dont
elles disposent, elles n'auront probablement que tras peu de points communs également
pour ce qui est des objectifs qu'elles se sont fixés, des programmes d’études qu'elles
offrent, des priorités qu'elles accordent aux &léments du programme en concurrence,
et de leurs taux de rendement tels qu'ils sont évalués par les indicateurs appropriés.

Il y @ au moins trois méthodes fondamentales pour mettre au point une structure
programmée . La premidre est d'utiliser des catégories correspondant & l'organisation ou
au niveau des classes. Une deuxigme méthode, probablement la méthode idéale, est
de mettre au point les programmes sur la base de I'organisation des programmes d'études
(sujet-matidre). La troisizme possibilité est un systeme hybride qui combinerait une
organisation par niveau de classe au niveauv de ['école &lémentaire, et une orgonisa-
tion de type sujet-matiére ou niveau secondaire.

Pratiquement, toutes les possibilités d'appliquer les analyses colii=bénéfice et
colt-efficacité & |'enseignement ont été &tudiées sur une base régionale ou ont été
consacrées & des programmes spécifiques tels que I'enseignement professionnel ou & des
programmes de compensation. A 'échelon local, cependant, quelques essais de mettre
le processus d'enseignement sous forme de modale ont £té entrepris. La principale
faiblesse semble &tre le manque d'indicateurs de rendement. Parmi les diverses tenta~
tives de mise au point de meilleurs indicateurs de rendement pour l'enseignement, on
citera : le Projet d'évaluation qualitative (QMP) de 1'Etat de New-York, et divers
projets entrepris récemment par le Service des examens de |'enseignement (ETS) &
Princeton, New-Jersey. Le QMP comprend une série de normes différenciées
s'appliquant aux tests de vérification des connaissances qui fourniraient des données
permettant & I'administrateur d'une &cole & I'échelon local de comparer les réalisations
des éleves de son district avec celles des éléves d'autres systémes qui se trouvent dans
des conditions économiques et de quotient d'intelligence similaires. Une étude
"Egalité des chances devant I'enseignement" de Coleman qui s’est servi des modes
d'valuation des réclisations des élaves pour vérifier certaines hypothéses concernant
les rapports entre les objectifs éducatifs et les moyens, a connu un vif succeés.

Conclusion

Peut-3tre le rapport sur le PPBS dans la planification de ['enseignement des écoles
& 'échelon local devrait-il souligner davantage les utilisations potentielles plutdt que
ce qui a 616 accompli. Le PPBS n'est encore pleinement utilisé dans aucun district
scolaire, La conversion d'un budget formuls sour forme de rubriques fonction-objet en
cadre pluri-annuel ayant des objectifs opérationnels rencontre inévitablement des
goulots d'étranglement. Les analyses codt-efficacité qui soient satisfaisantes sont rares.
Outre le manque de données et de critéres d'évaluation, plusieurs prabiemes d'ordre
conceptuel restent & résoudre.,

131 ’



L

ey

A

gl



PROBLEMS IN THE DRAWING UP OF
A THREE-YEAR EDUCATION BUDGET

by Lauge Dahlgaard

While the objective of the annual fiscal budget is to authorize appropriations for
the coming one-year period, long~term planning oims at providing the basis for a
policy with regord to educational structure, educational copacity and the adoption of
education to social needs. In this connection, one has to consider the resource require-
ments including the financial means required for educational development in accord=
ance with a long=-term objective.

In long-term planning, we have a number of factors which are variables, though
they do not alter in the very short term. This is so in the case of educational legisia-
tion and also of the size, location and specific character of educational institutions.

It would not be right to describe three-year budgets as something in between the
annual fiscal budget and long-term planning. They serve in fact as a basis for the poli-
tical outhorities to evaluate the bolonce between public expenditure ond revenue for
the next few years. Indeed, alterations in taxation and financial possibilities for the
carrying out of new expensive arrangements should rationally be assessed on the basis
of a budget covering at least the next few years. As the three-year budgets are drawn
up every year - a rolling budget, so to speak - the drawing up of a three-year budget
in one year is in fact a preparation for the drawing up of fiscal budgets for the next
years.
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For all economic sectors of society, including education, the three~year budgets
help to reveal autonomous tendencies in development and to illustrate the financial
possibilities and effects of measures with regard to the educational policy already
decided upon or under consideration,

The following deals only with State current expenditure on education. Capital

expenditure, i.e., investment in educational buildings etc., will not be dealt with
here.

In most countries, State current expenditure is divided between the current costs
of State institutions, and subsidies to municipal bodies and private institutions operg-
ting schools and other educational facilities. We shall not deal here separately with
the current expenditure on education by municipal authorities and private institutions;
but it should be remembered that the amount of State subsidies to municipal and private
schools depends not only on the total amount spent by municipal and private bodies,
but also on the rules governing the calculation of these subsidies. Possible changes
in legislation are thus among the factors that must be taken into account when three-
year budgets are being drawn up.

While the yearly fiscal budgets are largely prepared on a factual basis, i.e.,
the statements and evaluations of the central authorities according to the appropria-
tion demands of the spending administrative authorities and institutions, the three-
year budgets should build upon a statement and an evaluation of the general factors
which, within any single field of education, determine the development of expendi-
ture. On this basis, the three-year budgets will largely rely on forecasts concerning
the factors that affect expenditure. Fairly complicated statistical and general
accounts analyses of educational activities are necessary for this purpose.

There are, however, a number of areas for which a more exact evaluation of
expenditure is necessary in the context of a three-year budget. In the Danish educa-
tional budget, such areas are, for instance, the administrative expenditure of the
central authorities, and the expenses in connection with international co-operation
in education and research.

The Danish educational budget provides for a number of institutions involved in
research work for which budgeting on the basis of forecasts is simply irrelevant,

As far as universities and institutions of higher education are concerned, such
budgeting on the basis of forecasts is not impossible, in principle, but in a small
country such as Denmark it is very difficult. This is largely because individual insti-
tutions in the higher education sector are relatively so important that decisions taken
by one of them or in regard to one of them are of very considerable importance for
the whole field of higher education.

In this connection, it may be mentioned that Denmark has three universities - of
which one has three-quarters of the total number of university students - one techni-
cal university, one college of pharmacy, two colleges of dentistry, and one college
of veterinary science. Where any individual institution plays a big role, budgeting
on the basis of forecasts may not be altogether appropriate.



Another point is that forecasting the interrelationship between various factors
offecting expenditure is more difficult in the case of higher education than at lower
levels.

On the other hand, budgeting on the basis of forecasts should be well suited to
educational areas such as public schools, higher dary schools, youth and adult
education, technical and vocational education and teacher training, where a great
number of more or less uniform institutions are spread all aver the country.

Expenditure within each of these institutions and areas of education is dependent
in the first place on enrolments. It is thus essential to be in possession of statistical
material on the bosis of which reliable short-time forecasts of the number of pupils and
students within the different schools and educational fields and levels may be worked
out.

The supply of teachers, premises, teaching materials etc. is dependent on the
organization within the different educational sectors. In this connection, it is of parti-
culor importance to be able to record ond forecast the grouping of pupils and students
in forms, classes and fields of study, os this is the predominating factor in the deter-
mination of the pupil-teacher ratio.

1t is evident that the duration of education and the number of lessons given per
year are important in this connection. At present, an extension of the duration of
courses within certain fields of education with a vocational bias is toking place. In
primary and secondary schools, the introduction of a five-day week is under considera-
tion. Here the total number of weekly lessons and of weeks of instruction per yeor are
factors of considerable importance when the entire educational activity is to be con-
sidered,

Educational programmes and curricula within a number of educational fields are
being reconsidered with a view to modernizing them. One of the objectives of the
three-year budgets is the examination of the financial consequences of altered curri-
cula and educational programmes.

Forecasts of enrolments in the various branches and at the different levels of edu-
cation, together with information on the organization of education (division in forms
and classes etc. of a certain size) and with curricula and study plans for the different
educational fields, make it possible to estimate the development of education as a
whole.

When these estimates are expressed in terms of expenditure, some additional fac-
tors enter into the picture,

These are concerned, firstly, with the regulations governing the teaching duties
of teachers and the scales of salaries, within the different branches and levels of edu~
cotion. Salaries are a dominating factor in the total current expenditure on education.
Alterations in the number of lessons a teacher in a certain category is required to give,
as well as alterations in salary scales and salary pattern must be taken into considera-
tion when three-year budgets are made up.
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Information concerning other current expenses, e.g., teaching material, clean-
ing, repair, heating, administration etc., are at present rarely specified in such a
way as to make possible an estimate of these expenses and their relationship to educa-
tional activities. During the two years that three-year budgets have been drawn up in
Denmark, it has been generally assumed that the increase in "other expenses" and
teachers’ salaries has been proportionately the same. For a short period, such as three
years, such an assumption is not unjustifiable, but there clearly is a need for an analy-
sis of current expenditures covering a representative proportion of schools and educa-
tional institutions so that the order of magnitude and, particularly, the tendencies in
the development of the different expenditures may be clarified.

As previously mentioned legislation in force for the division between the State,
the municipalities, private educational institutions and trade organizations of the
total educational appropriations is important for estimating the share of the State in
the total expenditure on education in a future three-year period. In drawing up a
three-year budget, it will normally be assumed that the existing legislation will con-
tinue to be in force. The consequences of possible amendments are usually set out in
a special statement.

As already mentioned, in drawing up the Danish three~year budgets, forecasts of
expenditures for teachers' salaries within each educational field have so far served as
a base for the estimate of the increase in total current expenditure.

The validity of such an approach must be judged on the basis of the proportion
which salary expenditure represents in the total current costs of the Ministry of Educa-
tion. Salary expenditure - including State subsidies to municipal and private educa-
tional institutions' salaries - amount to 79% of total current expenditure of this Mini-
stry. A further 5% of the budgetary expenditure consists of financial aid to pupils
and students, and only 16% of the budget represents non-salary expenses.

For most of the educational institutions, salary expenses amount to nearly 70% of
the total current costs.

In Denmark, however, legislation is framed in such a way that subsidies to muni-
cipal and private educational institutions are calculated mainly on the basis of the
cost of teachers' salaries. Consequently, the proportion of State expenditure on salary
subsidies for municipal and private educational institutions, is particularly high.

This is reflected in the following table, which shows the proportion of salaries in
total State current expenditure in the different educational sectors. In this connection,
it should be pointed out that, in primary and lower secondary education in Denmark,
municipal schools are predominant, and that they receive a subsidy in the form of re-
imbursement of 85% of the municipal expenditure on teachers' salaries. In higher
secondary education, well over half of the pupils are in State schools (Gymnasium),
and the remainder in municipal and private schools, which receive a subsidy also
essentially based on the cost of teachers' salaries. Institutions of higher education are
all State-owned.



WAGES AND SALARIES IN PER CENT OF CURRENT EXPENDITURE OF

THE MINISTRY OF EDUCATION

Central administration, including financial aid

10 SHUDENES veeinieccaanssorortncaresarassonenncssssrsasaviors 25
Primary and lower secondary education ceiiiiiiiieiiiciracananeanes 98

Teacher training (primary and lower secondary) .

Youth and adult education o.vvivrenvennenss

Higher secondary education ...ieeiassnescncternaonnnns

Higher education {3rd level) vouveviniieneriiiiniinenarecinasnass 71
Vocational education t.iiiueeevessatritnrrsssearansesanssrsansss 66

Miscellaneous cuviieieeriaesesesorsarsasnsasnseroscsrocsaeress 47

ee. B4

TOTAL iiieeiiirovesscssnnssasnrrnesacssssanannrs

Yo illustrate the procedure in drawing up budgets and the problems thus encoun-
tered, let us examine the basic material from which State expenditure on the municipal
primary and lower secondary schools has been estimated for the three-year period 1968-
69 to 1970-71.

NUMBER OF PUPILS AND TEACHERS IN PRIMARY AND LOWER

SECONDARY SCHOOLS AND SUBSIDIES TO THESE SCHOOLS

1967-68 1968-62 1969-70 1970-71

1. Number of pupils in 1st-10th
forms in municipal and private
primary and lower secondary
schools (in 1000) 676 680 685 695

2. Number of pupils in 1st-10th
forms in municipal primary and
lower secondary schools (in 1000) 611 614 619 627

3. Number of classes in municipal
primary and lower secondary
schools 28,000 28,700 29,200 29,900

4. Weekly number of teachers' wage
hours in these municipal schools

(in 1000) 1,190 1,220 1,250 1,290
5. Index for 4 100 103 105 109
6. Number of teachers in these

municipal schools 30,000 32,000 34,000 36,000
7. Index for 6 100 100 13 120
8. State subsidy to these schools

(in million DKr.) 1,278 1,318 1,352 1,392
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The following information should be added to the above table.

The number of pupils and their grouping by forms has been estimated on the basis
of statistical data comprising detailed information on each pupil. Transition rates from
one form to another have been recorded in the last few years, and on the basis of these
rates and their future trend, the number of pupils could be estimated, not only at the
compulsory but also at the voluntary form-levels.

The difference between the number of pupils recorded in items 1 and 2 of the table
is the number of pupils attending private schools.

The number of pupils mentioned in item 3 of the table assumes an unaltered pupil/
class ratio (average number of pupils per class in each of the forms).

The weekly number of teachers’ wage hours in municipal schools (primary and
lower secondary) is calculated on the basis of known figures for the weekly number of
wage hours per class in each form. An average increase of 2% yearly in teaching time
(wage hours) per class has been estimated.

Information under item 6 in the table has been taken from the section on teacher
training in the three-year budget, which provide an analysis of future additions and
withdrawals from the stock of qualified teachers,

The basis assumed for the estimate of State subsidy to primary and lower second-
ary schools is actually fairly conservative. During the last few years, there has been
a somewhat higher increase in teaching time required per class than thot mentioned
obove, and there has also been a certain decrease in the pupil/class ratio. When com-
paring the index in item 5 of the table for the increase in total weekly teaching time
(wage hours) with the rate of increase in the number of teachers irr item 7, it becomes
clear that the present teacher shortage in the primary and lower secondary school will
diminish considerably in the next few years.

This, however, raises a number of problems. In Denmark, primary and lower
secondary teachers are under obligation to teach 32 lessons (wage hours) weekly.
Teaching in excess of this is remunerated as overtime at a rate of 20% higher than
that for normal hours. Maintenance of the need for overtime lessons may therefore be
of great financial interest to individual teachers.

The following table shows primary and lower secondary teachers divided accord-
ing to their weekly number of lessons expressed in wage hours.



Men Women Total
Weekly number of wage hours pct. pet. pet.
LT P « 18 | 0.1 0.1
15-19 0.2 2.1 1.2
20 - 24 0.4 6.8 3.7
25 - 29 0.3 9.3 5.0
< e 3 2.5 1.4
32 L T - 1 | 14.7 10.1
33 =34 ciiiiriiiiiiiiesiiiiiasreeaensiens 9.4 20.6 15.2
35=36 ceeernranenecioarierassasnnerarions 17.5 19.3 18.4
7 L N £ 8 | 10.5 14.2
L P [ ) 5.2 10.7
L8 T 2 [ | 2.8 7.8
43 - 44 8.8 0.9 3.7
45 - 48 7.4 0.4 3.8
49 =50 L.iiiieiiinieeerenenesrnesseneness 2.8 4.8 3.7
TOTAL cueiiiieenncscnnnnnrnesncnnsssaa 100.0 100.0 100.0

The average number of weekly overtime lessons (wage hours) is 4.6, and the table
shows that there are wide deviations from this average. 32% of the male teachers had
at leost 9 weekly overtime hours, while 35% of the women teachers had no more than

the obligatory number of lessons.

Trends in demand for and supply of teaching time (wage hours), as shown in the
three-year budget, thus seems to lead to one of the following conclusions:

a. reduced earning possibilities for a considerable number of teachers;

. need for the State and the municipal authorities to compensate teachers for loss

of present earnings, which would be very costly and hardly practicable;

c. unemployment among qualified teachers if those presently employed are allowed

to keep their present number of overtime lessons;

d. increase in total requirements for teaching time in primary and lower secondary

schools, through a decrease in the pupil/class ratio and/or an increase in the
number of teachers' wage hours per class;

e. reduction in the admittance of students to teacher training colleges, whose
capacity will thus not be fully utilized.
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In evaluating which of these alternatives are most likely to materialize, it should
be remembered that there is a relation between supply of and demand for fea,ching
hours. The prospects for educational development arising from decrease in teacher
shortage, together with the possible desire of a slower liquidation of overtime lessons
than is otherwise practicable, may cause the municipal authorities considerably to
decrease the pupil/class ratio and strongly to expand educational activity, since,
according to the present regulations, the State subsidizes 85% of the cost of increase
in total teaching time (wage hours). The municipal authorities have consequently
rather litile interest in keeping the demand of the schools for more teachers and more
lessons under control. The result might be a considerable increase in State expend-
iture for subsidizing the primary and lower secondary schools.

Because of these problems, which have been more obvious through the three-year
budgets, a special analysis has been worked out bearing on the demand for and supply
of teachers' lessons and the financial consequences under different assumptions with
regard to the management pattern within the primary and lower secondary schools.
One of the results of this analysis will probably be a revision of the rules governing
State subsidies to these municipal schools. One of the objectives should be to reduce
the percentage (85%) of the subsidy paid for teachers’ salaries so as to make the muni-
cipal authorities more interested in economizing in their demand for teachers; and to
introduce subsidies for other cost elements involved in running these schools, including
those that, from a pedagogical point of view, have been administered too economic-
ally in many municipal districts.

These problems would no doubt have been taken up in any case sooner or later.
The analysis attached to the three-year budget has, however, caused them to be
treated earlier and in a more comprehensive way than would otherwise have been pos-
sible.

In working out the Danish three-year budget, expenditure for measures not yet
decided upon is not included. Financial possibilities for carrying through new expen-
sive legislation are, however, evaluated on the basis of the survey of the "autono-
mous" development of State expenditure which has been obtained through the three-~

year budget.

On the other hand, the three-year budget covers increases in expenditure neces-
sitated by previous legislation that has not yet been totally implemented. As an
example, the law passed in 1966 with a view to raising the standard of teacher train-
ing resulted in increased expenditure for the State, but it will not be fully effective
until 1970-71, and in the meantime the expenditure on teacher training will increase,
whether the number of students at teacher-training colleges increases or not.

A similar situation exists in the higher secondary school system, where a parti-
cularly heavy increase in expenditure arose due to the introduction of a new field of
study at secondary level in 1967, with a number of courses leading to a new qualifi-
cation, the higher preparatory examination. This new field of secondary education
is expected to attract new groups of pupils to higher secondary education.

The rate of increase of total current expenditure of the State for education is
estimated at 7% yearly in the three-year period. There are, however, great differ-
ences between the sectors, as shown in the following table.



ANNUAL RATE OF INCREASE IN STATE CURRENT EXPENDITURE

FOR EDUCATION 1968/69 - 1970/71

Annual rate
of increase
pet.
1. Administrative expenditure ...e.viiierasssreaseioiacisccaions 3

2, Primary and lower secondary education ..evivirerensiieieaniasy 3

3. Teacher training {primary and lower secondary
school teachers) . iiiiviiiveneveneascoseoressssncrsnanssanees 7

4. Youth and adult education «.iiiviiiaiasseeacisitisaiaiiieaiss 3
5. Higher secondary educ@tion sevuvevessesessasssonssscacnrseses 13
6. Higher education suiusivseeeareecoianesasesassseaasaronsarass 12

7. Vocational and commercial education .c..iieivncssesnecescasna. 8

The rates of increase mentioned are minimum figures. A constant monetary value
is allowed for, and if o solary rise should take pluce during the period, o further in-
crease in expenditure would noturally ensue. Further, no account has been taken of
possible legislative meosures requiring increased expenditure. Such legislation is
being prepared within several fields.

However, due to the fact that the Danish budget is rather strained, and that the
inerease in GNP will amount to only 3% yearly in constant monetary value, the possi-
bilities for legislation requiring increased expenditure will be limited in the coming
years.

It is thus all the more important to establish carefully planned priorities for new
expenditure ond to economize on present items of expenditure, e.g., through amend-
ments to the legislation governing State subsidies that will induce local authorities
and institutions to economize still further than is the case at present. It is the objec~
tive of the three=-year budgets to provide a basis for the evaluation of such priorities
and economies.
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PROBLEMES LIES A L’ETABLISSEMENT
D’UN BUDGET TRIENNAL

par Lauge Dahlgaard (Résumé)

Expériences danoises

L'objectif du budget annuel de I'Etat est de fixer la répartition des dépenses
pendant |'année a venir.

La planification & long terme se concentre sur I'évaluation des politiques en
matiére de structure du systéme éducatif, de la capacité de ce systéme et des adapta-
tions de l'enseignement & la société. Quelques~uns de ces facteurs constituent des
variables de la planification & long terme, alors qu'ils sont immuable dans le court
terme. C'est le cas de la législation en matiére d'enseignement, et également de
facteurs tels que la dimension, ['emplacement et les caractéristiques propres des
établissements d'enseignement en cause.

Ce serait trop simplifier que de dire qu'un budget triennal est quelque chose qui
se situe entre le budget annuel de I'Etat et la planification & long terme. Les budgets
triennaux sont préparés chaque année ; budgets & horizon mouvant, ils constituent en
quelque sorte une préparation nécessaire au budget annuel de I'année suivante. Les
budgets triennaux constituent également la base permettant aux autorités politiques
d'évaluer I'équilibre & réaliser entre les dépenses publiques et les revenus au cours des
années a venir. Les modifications des impdts et les problémes de financement des
nouveaux programmes onéreux devraient logiquement étre étudiés dans le cadre d'un
budget pluri-annuel.



Dans le contexte de cette étude, seules les dépenses courantes de I'Etat sont
examinées, Ces dépenses comprennent les subventions accordées aux établissements
municipaux et privés qui les vtiliseront pour financer en partie le colt de fonction-
nement des écoles et des institutions d'enseignement, Non seulement les dépenses
totales d'enseignement sont importantes, mais les principes retenus pour le calcul des
subventions le sont également. Les possibilités de nouvelles dispesitions législatives
sont dmlnc parmi les facteurs qu'il faut prendre en compte pour établir un budget
triennal .

Les budgets triennaux sont fondés sur des évaluations des facteurs généraux qui
déterminent I'évolution des dépenses pour toute branche particuliere de I'enseignement,
Les prévisions concernant I'évolution de ces facteurs sont done importantes. Naturel-
lement, les évaluations de codt sont en général moins précises qu'elles ne le sont pour
le budget annvel.

Dans le cos de |'enseignement au niveau universitaire, des prévisions ne peuvent
pas toujours étre utilisées, car les prévisions établies par I'Etat peuvent &tre remises en
cause par [es décisions que les universités pourront &tre amenées & prendre individuel-
lement.

Par contre, les budgets peuvent &tre préparés sur la base de prévisions dans les
branches de l'enseignement tels que : I'enseignement obligatoire, les écoles secon-
daires supérieures, |'enseignement pour les adulites, les enseignements technique et
professionnel et la formation des enseignants.

L'évolution des dépenses dans ces secteurs d'enseignement dépend, dans une farge
mesure, de ['évolution des effectifs scolaires et universitaires, des prévisions & court
terme quant aux effectifs scolaires et universitaires dans les différentes écoles, dans
tes différentes branches de I'enseignement et aux différents niveaux sont donc essentielles.

La demande d'enseignants est calculée & partir du rapport professeurs/éleves
leque! provient des inscriptions et également des prévisions de répartition des éleves
par groupes, closses et domaines d'études. Il est évident que la durée de ['enseignement
et le nombre des cours données pendant une année sont importants dans ce contexte.

Lorsqu‘a partir dv nombre de professeurs nécessaires, on estime le volume des
dépenses, il faut tenir compte de quelques facteurs complémentaires, & savoir : les
reégles en matizre de durée de travail du corps enseignant et les échelles de salaires
dans différentes branches et & différents niveaux de |'enseignement. A ce sujet, il
faut signaler que les salaires constituent un poste important du montant total des
dépenses courantes de I'enseignement. Les changements qui affectent les obligations
d'enseignement d'un professeur, et les changements dans les échelles de salaires, etc.
doivent étre soigneusement évaluées pour préparer les budgets triennaux.

En rafson du manque de renseignements détaillés concernant les autres dépenses
courantes, on a pris pour hypothése que ces dépenses étaient proportionnelles aux
salaires versés aux enseignants pendant la période des deux années pendant Iesquel!es
des budgets triennaux ont été préparés au Danemark, Cette hypothese pour une période
aussi courte que trois ans n'est pas déraisonnable ; mais il est évident qu'une analyse
beaucoup plus poussée des dépenses courantes serait nécessaire pour explorer les
tendances d'évolution des différentes catégories de dépenses.
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Une analyse a montré qu'actuellement les dépenses de salaires, et les subventions
de I'Etat pour couvrir les dépenses directes de salaires des &tablissements d'enseigne-
menf municipaux et privés représentent 79 % du montant total des dépenses courantes
du Ministere de |'Education ; tandis que 5 % du budget représente 1'aide financiere

accordée aux étudiants, et 16 % seulement représente des dépenses autres que les
salaires,

La procédure décrite ci-dessus est expliquée et analysée au moyen de la présen~
tation de quelques données de base & partir desquelles le budget triennal de 1968-69
& 1970-71 pour les écoles primaires et secondaires inférieures a été évalué.

Le nombre des éleves et leur répartition entre les classes et les niveaux a été
évalué sur la base de statistiques scolaires qui présentent des informations détaillées
concernant chaque individu. Les taux de passage entre différents degrés et branches
ont été calculés au cours des dernigres années, et sur la base de ces taux de passage
et de leur évolution future le nombre des éléves a pu &tre évalué (non seulement au
niveau de {'enseignement obligatoire, mais également pour les niveaux supérieurs).

Des renseignements concernant ['offre d'enseignants ont été obtenus & partir de la
section qui s'occupe des centres de formation de professeurs. Dans cette section, les
chiffres qui concernent I'augmentation de 'effectif des enseignants et les retraits ont
été étudiés. Les comparaisons avec les évaluations de demande d'enseignants montrent
que le manque actuel de professeurs au niveau de |'école secondaire inférieure et de
['école primaire diminuera considérablement au cours des prochaines années.

Il en résulte cependant un certain nombre de problémes. A I'heure actuelle, de
nombreux enseignants dépassent les 32 heures hebdomadaires prévues et ils regoivent
une indemnité compensatrice de 20 % pour ce travail supplémentaire. Les tendances
de la demande et de I'offre d'enseignants, telles que les révelent les budgets triennaux,
pourraient donc provoquer une réduction des possibilités de gain d'un trés grand nombre
d'enseignants, on pourrait accroftre le chdmage si les enseignants actuellement en
service étaient autorisés & assurer le méme nombre d'heures supplémentaires. Il y a,
bien entendu, d'autres possibilités, par exemple : une diminution du nombre des éi&ves
par classe, ou des réductions & 1'admission dans les écoles normales de telle sorte que
leur capacité actuelle ne soit pas pleinement utilisée.

En examinant le probleme des enseignants, il faut également tenir compte que les
autorités locales n'ont que peu d'intérét & contréler la demande croissante visant &
obtenir davantage de professeurs et davantage de cours, puisque 85 % de I'augmenta-
tion du codt des salaires des enseignants est subventionnée par I'Etaf.

Tout un ensemble de problémes ont donc été mis en lumigre dans le contexte de
ces travaux sur le budget triennal. Un des résultats de cette analyse sera que les
régles gouvernant les subventions de 1'Etat aux écoles municipales seront probcblemel?f
révisées. Une réduction du pourcentage (85 %) de la subvention accordée pour couvrir
les salaires des enseignants ainsi que les créations de subventions pour d'autres éléments

des cobits seront également étudiées.
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On a évalué que I'augmentation annuelle des dép d'enseig t pend fa
période de trois ans serait de 7 %. Il s'agit cependant d'un chiffre minimal. Les
augmentations de salaire et les nouvelles dispositions législatives provoqueront proba-
blement une augmentation de ce chiffre. Comme |'augmentation du produit national
brut ne sera que de 3 % par an, les possibilités d'augmenter les dépenses sont limitées.
1l est donc particulizrement important que des priorités soient soigneusement établies
entre les nouvelles dépenses, et que les possibilités d'économie soient étudiées pour
les divers postes de dépenses. L'objectif d'un budget triennal est précisément de fournir
la base nécessaire a I'évaluation de considérations rationnelles & ce sujet.
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A. [INTRODUCTION

1 Efficiency Concepts

The term "efficiency" does not seem to have a unique, generally accepted mean~
ing. A few words about the meanings of this term may, therefore, be a suitable intro-
duction to this paper.

If we have a process in which one single type of output is produced by one single
type of input, the number of input units needed to produce one unit of output consti-
tutes @ measure of whot may be termed the technical efficiency of the process.

If one single type of output is produced by more than one input factor, similar
measures of technical efficiency can be established by relating output to the input of
each factor. However, the value of each of these measures will depend on the actual
input of other factors, none of them providing valid information about the efficiency

of the process as a whole.

This “"total" efficiency can only be measured if the values of all input factors can
be reduced to a common denominator by the help of input prices or other general value
indicators. By relating output to the total value of inputs, we obtain a measure of
economic efficiency. In economic terms, this measure corresponds to unit costs.

If more than one type of output is produced by more than one type of input, unit
costs can be estimated for each type of output. However, such partial efficiency
measures are not sufficient to deseribe the efficiency of the process as a whole. The
values of various types of output must be reduced to a common denominator by the help
of output prices or other general value indicators. Total output in this sense may then
be related to total input, thus providing another economic efficiency measure. In
economic terms, this measure is closely related to the concept of profitability.

In this paper, we shall be concerned with the two latter types of {economic)
efficiency, relevant to processes with uni-dimensional and multi~dimensional objective
functions respectively.

With efficiency concepts thus defined, increased efficiency can only be obtained
through o more optimal composition of input factors. |f the process involves interactions
between several individuals or organizational units, increased efficiency implies that
the behaviour of individual bodies participating in the process should show o higher
degree of consistency with its objective(s).

It Instruments and Incentives

Changing the behaviour of individual bodies participating in a process means
changing the premises upon which the decisions of such bodies are made., Measures
intended to cause such changes will here be termed "policy instruments”. To the
extent that the use of such policy instruments causes a more optimal composition of
input factors, thus increasing efficiency, we shall say that they act as "efficiency
incentives".
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Policy instruments may, of course, also be used in order to influence the total
scale of the process, without changing the composition of input factors, or even caus-
ing a less optimal composition of such factors. If so, policy instruments do not act as

efficiency incentives []_7

Within the administrative process, questions related to policy instruments may
appear to belong exclusively to the field of policy implementation. In practice,
however, the availability of adequate policy instruments is essential to the kind of
planning assumed to preceed policy decisions. Failure to realize this has led to the
lack of any real impact of many plans. Checking the consistency of desired courses

of action with the policy instruments likely to be at hand is, in fact, a basic feature
of the planning process.

Roughly speaking, policy instruments can be grouped under three headings: legal
instruments, financial instruments and informative instruments.

In traditional public administration, legal instruments tend to be given a dominant
role. An essential characteristic of such instruments is that they appear to offer possi-
bilities for fixing exactly the immediate consequences of public intervention. Their
drawbacks stem from lack of selectivity and flexibility. Often the use of legal instru-
ments is felt as a substantial restriction of freedom of action; consequently, they usually
have to be accompanied by extensive controls.

Financial instruments can be made more flexible than legal instruments, influenc~
ing the behaviour of individuals without reducing their freedom of action to the same
extent. Normally, controls are also less complicated. On the other hand, the impact
of such instruments is often assumed to be more uncertain.

Informative instruments have not played a major role in traditional administration.
Their impact is, of course, thought to be even more uncertain than that of financial
instruments. They are, however, usually inexpensive and create less psychological
resistance. Nor do they call for controls, although follow up studies would normally
be desirable.

In terms of organization theory, the three types of policy instruments correspond
to different ways of exerting authority. However, if the efficiency of various forms
of authority is measured by their final impact upon behaviour, empirical evidence
underlying organization theory points towards less simple conclusions than those indi-
cated above. Legal instruments may, in certain cases, be practically without any
effect, while the use of financial or information instruments may be an indispensable
condition for policy implementation.

This is partly explained by the fact that the different ways of exerting authority
are closely related to the distribution of decision-making power. A shift from legal
to financial instruments is often ~ though not always - associated with delegation of
more authority to lower levels of a decision-making hierarchy. A further shift to infor-
mation instruments would normally be regarded as another major step in the same direc-

tion.
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It should then be borne in mind, that the “sum of authority” s nat constant,
Increased rationality within an organization o3 @ whele, In relation o it geperal
objectives, can l°9ic°'!¥ be Interpreted as an increase in the total amount of aytho=
rity. Thus on increase in authorlty at lawer levels may go well with maintenance of
authority at the top level, the only loser being pure chance. Planning, in fact, diays
its strongest rationale from this.

Efficient administration is based vpon a corefully worked out interplay hesweuen
the three above-mentioned types 0! polley Instruments, To some extent, they are
complementary, in the sense that fmgnclal meatures often reinforce legol inmumcm.,
while informative instruments mey reinforee both legal ond financial meosyres

At the same time, one type of pslicy Instrument may to o considerable eriant bie
substituted for another. By and lerge, the trcm‘] In traditional public administrotior
seems to be towards more extensive use el: finanela) and informative instruments, pos-
sibly combined with an actual reduction in the ute of legal tnstruments. /27

The following discussion of the potenticl use of finanelal Instruments as o main
steering mechanism in certain fields of poli:_y rust be viewed agobnst this background,
The main alternatives in those cases imply either mate e‘!:‘mlvp use of legel instru-
ments for policy implementation, or @ basic :hc\:ge of palicy. In this context, infor-
mative instruments are mainly thought of as pessible meens of relnforcing the financial
measures in question.

1l Some Basic Features of Financial Pelicy Instruments

The most frequently used of all financial instruments is the subsidy, and wo shal)
here mainly deal with this instrument. Before going further into ceses of actual appli-

cation, we need, however, to recapitulate certain elementery rules_fg7 connecled with
the use of subsidies.

The first such rule is that by lowering prices, subsidies tend to increcse the demand

of those benefiting from the subsidies in general, and their demand for the subsidiced
goods in particulor,

Consequently, subsidies tend ~ at least relatively speaking - to twist the demand

of the beneficiaries from non-subsidiced to subsidiced goods. The choice of goods to
be subsidiced is, therefore, a basic priority decision.

The demand functions of different beneficiaries vary widely. Consequently, the
same subsidy will not have the same effect on their behaviour. If a similer effect on

all beneficiaries is desired, subsidies must be differentiated according to the circum-
stances of individuol beneficieries. /4/

Strongly differentiated subsidies moy mean thot actual prices become very low for
some beneficiaries, thus increasing the risk for excessive use of resources. A wr of
avoiding this is to limit the subsidies to given

consumption quotes for b :
ary. Demand beyond these quotas would then have to be poid of ¢

form of subsidy, therefore, tends to make demand cpproach the fi
subsidy no longer applies.
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Subsidies based upon standard costs imply o premium on actual expenditure below
the chosen stondord ond o penalty for expenditure above the standard level. Conse-
quently, this form of subsidy acts as a general disincentive to demand.

All the above-mentioned "rules” are well known from elementary economic theory.
Stimulating demand, twisting demand, "harmonizing" individual demand functions,
ond operating double markets (rationing), all these have been extensively dealt with.
However, there may still be aspects of these subjects related to the use of financial
policy instruments which have not been fully explored.

Before embarking upon such an exploration, we may stote explicitly one more
clementary "tule™ of cconomics, or perhaps rather of general logic: If we want to
achicve o certain number of non~identicaol objectives, we nced at least the same
number of non-identical policy instruments. This may appear obvious. However, the
actual application of financial instruments provides an abundance of examples of viola-

tion of this rule, ot least if we take seriously the wide range of policy objectives to
which lip service is being paid.,

B. CENTRAL GOVERNMENT SUBSIDIES TO LOCAL AUTHORITIES

| Coase Description
= ption

In this fitst case chosen for c.»:omx'no!ionﬁ?, we assume that financial instruments
serve one particular obicc!ivc,[@,? thus moking our analysis an illustration of the use
of finoncial instruments in o process with o onc-dimensional objective function (cf.
por.7 p.147). Our prime purposc is to study the extent to which this objective can be
left to financial instruments alone, or to what extent legal instruments have to be main-
tained.

The policy objective for consideration may be formulated as:
the same quality of educctional supply in all parts of the country.

As an additional constraint, we shall assume that the total "amount" of education_fz7
is to be "right" according to central government views.

The analysis is restricted to compulsory education. As a further simplification, we
shall only deal with subsidies to local authorities related to the current costs of schools.
Thus private costs and public expenditure for capital investment, transportation, accom-
modation and other transfers to individuals cre excluded. These limitations have been
adopted for practical reasons, since they save us from a number of problems of second-
ary importance in this context. In principle, however, the following analysis could
have been applied to all types of educational costs.

In our case, the initial situation is characterized by the following use of policy
instruments by central government.

Subsidies are given to local authorities according to their actual expenditures on
teachers' salaries and to their fiscal capacity, the proportion of teachers' salaries
covered by subsidies varying from 25% to 85%.
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The main facters determining the input of teacher services, such as the number of
hours taught in full class, extra hours taught, class size, teaching obligations,
teacher qualifications,teachers’ salaries etc. are regulated by legal means. Mini-
mum limits are usvally stated in strict legal terms, while maximum limits of the
input of teacher services are often set in terms of quotas for subsidy, thus making
use of the principle of "double markets"/87,

Generally speaking, the total amount of education offered is mainly determined
through legal measures. Only ina few cases (hours taught in full class, school size)
are local decisions significantly influenced by financial instruments, and then usually
within legally defined min./max. limits.

Equality of education is more strongly influenced by financial measures, but legal
instruments also play an important role in this respect, mainly through the definition of
minimum requirements.

It Evaluation of the Present Subsidy System

A critical examination of the steering mechanisms outlined above, bearing in mind
the "rules" connected with subsidies, leads to the following conclusions.

Differentiated subsidies to local authorities according to expenditures on education
imply a policy of stronger emphasis on equality in the supply of education than in the
supply of other public services by local authorities. This twisting of the demand of local
autherities fowards education follows from general government ideas obout the "right"
amount of education, based at least partly upon assumptions concerning the "external
economies” arising from activities in this sector.

The foct that government subsidies are tied to only a part of the educational expen~
ditures of local authorities reduces the possible scope of differentiation according to
fiscal capacity. The actual range of subsidy for teachers’ salaries - 25% to 85% - is
very wide, approaching at the one end a situation in which the subsidy means little
in terms of price reduction, and at the other end a situation in which local authorities
can have teacher services free of charge[?]. However, in relation to the total current
costs of education, the maximum subsidy may still not be sufficient to outweigh diffe-
rences in fiscol capacity. The restricted basis for the subsidy - chosen for practical
reosons of control - may thus be irrational in relation to the equality obiecrive_ﬁ o7,

Furthermore, the choice of teachers' salaries as the basis for subsidy tends to twist
the demand of local authorities towards this particular kind of educational input. Legal
measures may limit the extent to which this demand is effectuated, 1t seems likely,
however, that the present subsidy system does not encourage a more rational exploita=
tion by local authorities of possibilities for replacing teachers by other, unsubsidised
types of inputs,

It is, of course, conceivable that the central government could ottach higher pri~
orities to certain types of educational input than focal authorities tend to do. This
would then justify a selective basis for subsidy. There is no reason to believe, however,
that such a difference in priorities do exist as regards teachers in our particular case.
The twisting of local authority demand thus tends to create itrational behaviour.
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not to any single input factor, but to the total costs calculated as the sum of all stang-
ard inputs.

Such a legal obligation by local authorities would be easy to control, and it would
make major deviations from an optimal composition of inputs highly unlikely. Extended
use of informative instruments might further reduce the need for legally defined limits.

As a conclusion to this part of our analysis, we suggest that a system of central
government subsidies based on standard costs and differentiated according to a few
major factors (primarily the number of pupils and fiscal capacity) can be introduced
without a significant loss of efficiency in relation to the stated objective.

Furthermore, such a subsidy system may in our case to a great extent replace the
present system of legal regulations of educational inputs. It seems likely that such a
substitution would lead to a significant increase in total efficiency with regard to the
general objective function of educational policy, obtained both through an improved

information/authority balance, and an improved motivation and insight at the local
level.

It should be noted, however, that these conclusions are drawn from factual infor-
mation relating to one particular country. The results of a similar analysis for another
country may not be the same.

C. PUBLIC SUPPORT FOR STUDENTS

! Total and Partial Efficiency Impact

Given our definition of policy objective, our analysis of central government sub-
sidies to local authorities illustrates a process with a uni-dimensional objective func-
tion. Our next example, dealing with public support to students, is intended as an
illustration of a process with a multi-dimensional objective function.

As mentioned in the introduction to this paper, measuring the total efficiency in
this latter case requires a set of value weights ("output prices") to be attached to the
components of the objective function. Only then can the different components be
brought down to @ common denominator, thus permitting the total efficiency to be
measured.

In the following analysis, however, we shall not go as far as to attach such norma-
tive weights to the various potential components of an objective function for public
support to students. We shall limit the analysis to an examination of the impacf.of
various types of financial instruments upon each of the components of the obiech.ve
function. Thus, in terms of efficiency, we shall only discuss what we have previously
termed the partial efficiency in relation to each component (cf. p147).

Even if we thus leave the choice of value weight of the various components ?F.fhe
objective functions to be determined by the political preferences of the final decision”
makers, cerfain conclusions may still be drawn directly from our analysis. If, for
instance, a specific type of financial instrument shows the same impact as or a stronger



impact thon another type of instrument upon all measures of partiol efficiency, the
former instrument is preferable, irrespective of political preferences./i8

Il Objectives for Public Support for Students

A vast number of individual objectives - components of an objective function -
can be served by public support to students. In the following we have chosen for more
systematic analysise five such objectives, which tend to appear fairly regularly in
statements on policy in this field:

a. stimulating demand for education in general;

b. stimulating demand for education from particular groups;
<. increasing the effective utilization of students' time;

d. promoting student independence;

e, improving the conditions of graduates.

Other possible objectives may be influenced by particular types of policy instru-
ments. To the extent that this is the case, an cttempt will be made in what follows to
specify such effects. As to the five objectives chosen for general analysis, o few
comments may be appropriate.

a. Stimulating demand for education is an objective often referred to o3 o reason for
reducing the "price” of education to the individual. As mentioned above, the assum-
ption that, in welfare terms, consideroble "external economies” arise from educetion
lies behind this argument (cf. par.5 p.151), Still, in a given situation, it is the ideas
of central government about the "right” amount of educuﬁon[l?] which determine
whether demand for education is to be further stimulated or perhops moderated.

In this context, short term and long term objectives do not necessarily coincide.
Even if, in the long run, increased demand is regarded as desircble, the present
demand may be found to exceed supply possibilities in the short term. Temporary
measures to reduce demand may thus be called for.

b. The wish to stimulate the demand of particular groups does not necessorily coin-
cide with o wish 1o increase demand in general. Primarily, this objective aims 6t o
change in the composition of demand. The rotioncle for this may be a wish for in-
creased social ~justice, for better utilization of talent resources, or for both.

Even this objective may conceivably have a negative sign. There are at least
histerical evidence of policies based upon the view that equelization of educational
opportunity has gone too fur.ﬂ97

c. More effective utilization of students’ time may often be ochieved through easing
their financral sifuation. This should make if less tempting to combine studying with
paid work, ond thus reduce the duration of studies. It should also improve the stud-
ents' welfare level, and consequently their working conditions during studies,

Even this objective may, however, raise certoin doubts. Generous pub“': support
to students could conceivably reduce their motive for rapid completion of their studies.
Furthermore, within o given educationel budget, more support to students moy be less
effective in terms of total efficiency than greater input of other factors, e.g.., tescher
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time, A more optimal composition of input factors does not necessarily require more
support to students or less input of students' time.

d. Promoting students' independence appears to many groups, not least to the students
themselves, as a natural objective in supporting students. There is no doubt that the
present system of financing education in most countries makes students more dependent
than other youths of the same age upon their families, at least in economic terms.

This may not be accepted as the best way of educating a nation's future intellectual
elite.

Still, it cannot be excluded that to some groups, the maintenance of family ties
may appear more important than the argument above. At least, such views have been
put forward in somewhat similar contexts./21/

e. [mproved conditions for graduates may be regarded as a side-effect of certain
measures primarily intended to influence the situation of students. However, this
could be regarded as an important objective in itself, as young graduates from the
most time-requiring studies may be thought to need support. Often, such graduates
start a family and must set up house at a time when study debts have to be repaid and
their salaries are still fairly low. Making this particular burden easier to carry might
be felt as a cause worthy of public support.

On the other hand, some groups may put more emphasis on the relatively generous
life earnings of such highly quolified groductes. They may then be more concerned
with the need fo support other low income groups which have no such chance of econo-
mic compensation in the later stages of their careers.

As shown above, all five objectives chosen for examination moy in principle be
given positive or negative value weights, depending upon political preferences. This
should be borne in mind when, in the following analysis, the partial efficiency of
various financial instruments is being examined in relation to each of these objectives.
Thus a negative impact on the partial efficiency with respect to one of these objectives
is desirable, if one prefers to attach a negative value weight to that particular objec-
tive.

[Il  Financial Instruments Applied in Public Support for Students

Two basically different types of financial instruments will be examined here:
subsidies and loans. Subsidies will be further divided into two groups according to
who the prime receivers are - the families of students or the students themselves. Two
aspects of loans to students will be considered: their availability, and the conditions
attached to them.

{n principle, the various types of instruments can be further subdivided in terms
of the criterion according to which they are allocafed.__/-227 The following criterions
will explicitly be taken up for examination: per capita, cost of study, needs, ability
to repay, geographical origin, geographical destination, field of study, health con-
dition, and study performance.



Many more criterions could be, and have in fact been, applied as a basis for stu~-
dent support, such as sex, race, religion, political views etc. However, for practical
reasons, a limit has to be set, and the criteria specified above should be sufficiently
representative to serve as an illustration.

As a further limitation, for each type of instrument we shall only examine the
most frequently used of the criterions specified above. In certain cases, however, it
may be necessary to examine more carefully the measures applied, in order to identify
the kind of criterion underlying the actual allocation.

Subsidies to families of students most frequently take the form of selective family
allowances of tax concessions, based on the fact that the student constitutes an econo-
mic burden for the family. Family allowances may be allocated according to needs, 2§7
or per capita. Tax concessions, in a system of progressive taxation, increase
increasing income, thus implying an allocation according to lack of needs or needs
with a negative sign.

Free instruction, In the sense that institutional costs are paid from public funds,
is in fact a subsidy allocated cccording to costs of study. However, since only insti-
tutional expenditures are taken into account, varictions in costs due to different dura-
tion of studies are not fully taken into account,

Free services for students, such as housing and meals, are often selective subsidies,
primarily allocated on the basis if a distinction between residential and non-residential
students. Free travel is a form of subsidy even more clearly based on the criterion of
geographical origin of students. In a similar way, free health services constitute a
subsidy according to the need for such services. In contrast, health insurance based
on "business-like" risk calculations may easily amount to an allocation according to
the lack of need for such services.

Correspondingly, loan availobility based upon expected ability to repay, in accor-
dance with "sound" banking principles, in fact means allocation of benefits according
to the lock of need for such benefits,

Allocation secording to geographical destination may take the form of subsidies
committing the beneficiary to spend a certain time after graduation in specific geogra-
phical areas. |t is being used in countries with peripheral, low income areas to which
highly qualified manpower is not easily attracted.

tn a similar way, ollocations according to the field of study are used as a means
of attracting students to fields which tend to be regarded as less attractive.

Lastly, allocations according to study performance aim at stimulating such perfor-
mance. However, since high performance usually implies increased income opportuni-
ties, the effect of such a criterion will often be allocation according to lack of needs.

IV Objectives and Instruments

We shall now consider the objectives for student support, as set out on page 159,
in the light of the various policy instruments indicated in paragraph 7 and 8 p. 160,
First, however, we shall need a basis for comparison.
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Qur starting point is the assumption that support for students is o be increased
by a given sum. In order to judge what policy instruments to use, we shall compare
the effects of various instruments with those of a per capita allocation to all students.

The conclusions of this analysis are summarized in the following table. Implicitly
assuming that the value weights of the chosen objectives have positive signs, we indi-
cate greater partial efficiency with reference to a particular objective by the sign +,
and lower partial efficiency by the sign -. Consequently, the impact of o per capita
ollocation is indicated by 0 with reference to all the specified objectives.

To compare subsidies and loans, we shall take into account only the money valye
of such loan conditions which the student could not obtain in the regular credit market,
including the estimated value of loans availability at the level of security offered by
students.

Objectives*
Instruments a b c d e Additional objectives

Subsidies

To Student Families

et e e - am - -

Per Capita 0 0 - - - Equalizing family costs
Bosed on Needs + + ? - ? General social equolization
Tax Concessions - - - - - Increosing net income differ-
entials for student families
To Students

Per Capita 0 0 0 0 0 -

Free Instruction (<) (-) + 0 + Freer choice between fields

of study

Based on Needs + + + 0 + Increased social mobility

Geographical Origin (+)  (+) (+) 0 (+) Geographical equalization

Geographical Desti- Better distribution of quali-

nation (+)?2 (+)?2 (+)? - (-)? fied manpower

Field of Study #H? (#H? #H? - (+)? Better professional distribu-

tion of talent

Health Conditions 0 0 + 0 (+) General improvement of

health

Study Performance - ? +? 0 - Higher study achievement

Loans to Students
Availability Straining credit markets.
_________ Influencing student attitudes
to inflation

Per Capita 0(-) 0(-) 0(-) 0(-) o)

Based on Needs G G I D) 0(-) (+)

Repayment Ability - - - (-) - Reducing social mobility
Tax Concessions - - - (-) - increasing net income differ-
—————————————— entials for graduates
Low Rent 0(-) O(-) 0(-) o(-) =2 See loan availability
Amortization Period 0(-) 0(-) 0() O(-) =2 noow "
Amoriization Requirements

Based on Needs ? ? ? ? + Social equalization

* See par. 2 , p. 159



Per capita allocations of subsidies to student families serve the same objectives as
per capita subsidies to stydents, Since the family allowances are tied to the condition
that the student actually does study, one would expect the impact on the demand for
education to be the same, However, since such allowances are disposed of by the
family, they might be assumed to have less effect upon the effectivity of studies, stu-
dent independence and conditions of graduates.

Subsidies to student famiiies based on needs have the same relation to per capita
based family allowances as student subsidies based on needs to per capita subsidies,
Demand for education may be expected to rise, not only in general fermsﬂt_t] but even
more on the part of low income groups. In relation to efficacy of studies, allowances
based on needs are likely to mean more to those receiving them than a per capita allo-
cation. However, it is difficult to say whether this advantage can outweight fhe disad:
vantage due to the fact that it is the family who disposes of the allowance. Corresponc
ingly, a question-mark may be attached to the impact on conditions for graduates, whil
the loss in student independence due to family control of the subsidy remains.

Tox concessions clearly allocate o given amount in a way that provides for less
demand for education than a per capita distribution. This is particularly the case with
regard to low income groups. Since such subsidies are primarily given to those poten~
tial beneficiaries to wham they mean least, the impact upon efficocy must also be
negative. In a similor way, even the two last objectives are less efficiently served by
this instrument than by a per capita ollocation.

Free instruction has, as mentioned previously, the effect of a subsidy allocated
according to the institutional costs of studies. In relation to per capita subsidies, this
instrument twists the demand for education towards more expensive studies, thus increas
ing the average cost per student, This would imply a certain negative impact upon the
demand for education. On the other hand, by cutting particularly the highest educa-
tional costs, subsidies are concentrated where they may mean most to demand. Which
tendency is the stronger, depends upon whether demand is primarily directed towards
a particular type of study or towards studying in general. If the fatter is the case, the
impact upon demand is likely to remain negative. By cutting the highest costs, free
instruction may, however, be more efficient than per capita subsidies with regard to
study effectiveness and conditions of graduates.

Subsidies based upon the geographical origin of students, such as special grants
for studenfs staying away from home, subsidised housing, meals and travel, etc., tend
to increase total costs of education. At the same time subsidies are concentrated on
those for whom costs are highest, and for whom cost reductions mean most. If, in oddi-
tion, geographical distance from educational institutions is correlated with income,
the final impact of such subsidies may be increased demand. Under such circumstances,
the impact on the efficacy of studies of students and conditions of graduates would also
be positive, while no impact on student independence would be expected.

The impact of subsidies according to geographical destination would enly differ
from that of per capita allocation to the extent that students Tikely to accept such
subsidies show a systematic deviation in terms of needs. If so, they may increase effi-
ciency in relation to the three first objectives. Student independence is likely to be
reduced, ond the conditions of graduates, although improved due to allocations based
on needs, would suffer from the restricted freedom of choice.
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The impact of subsidies according to the field of study would be somewhat simi-

lar to that described in the previous paragraph. Conditions of graduates, however,
would hardly be negatively affected in this case. »

If bad health is assumed to show a random distribution between students, subsidies
in terms of free health service would have the same impact on demand as per capita
subsidies. In terms of efficacy of studies, and possibly also of conditions of graduates,
the former type of subsidies would be more efficient,

Subsidies according to study performance are intended to stimulate such perfor~
mance. Even if in certain student milieus,_/2§7 doubts have been expressed as to the
real impact of such measures, one might assume that they would lead to increased
efficacy of study. Those qualifying for performance subsidies must be assumed to be
keener on studying than the average student. Consequently, the effect of such sub-
sidies upon the demand for education is likely to be negative. If, however, potential
students from lower income groups have a higher ability level than the overage,[2§7
and consequently more chances to obtain performance subsidies, the negative effect
upon the demand from such groups may be compensated. As to the conditions of gradu-
ates, performance subsidies,as indicated previously, are quite likely to imply an allo-
cation according to lack of needs.

Loan availability based on needs or allocated equally to all students may be
expected to have effects similar to those of subsidies based on needs or per capita
subsidies./27/ It cannot be excluded, however, that loans, even on very generous
terms, may meet a psychological resistance far beyond what seems rational from an
economic point of view,in particular among students from lower income groups. Their
actual effect on demand from such groups may thus be less than the impact of what we
would regard as subsidies of equal value.

Two more general issues have been raised in connection with the general availa-
bility of loans to students. First, equality between subsidies and loan benefits from  _
the students' point of view may differ from the viewpoint of general finance policy.fZ§/
Second, the fact that in some countries the overwhelming majority of the intellectual
elite have obtained - through loan financing of studies - a personal interest in con-
tinved inflation, has been the cause of a certain amount of worry._/-227 In choosing
between subsidies or loans as policy instruments, such considerations may be of some
importance.,

Loans made available according to repayment ability - although by definition
under more generous condifions than in the normal credit market - can be assumed to
have effects similar to a subsidy based on lack of needs.

Tax concessions in connection with amortization of calculated study costs, actual
repayment of loans, or the payment of interest on loans, are likely to have similar
effects to those of tax concessions for student families (par. 3, p.163). However, to
the extent that such subsidies are related to the real burden of debt, the relationship
to lack of needs may be somewhat weaker. Still, if tax progression is significant,
an equal per capita reduction of debts incurred through previous subsidies is likely to
be more efficient, even in terms of improving conditions for graduates.
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Low rent and long amortization periods have effects similar to those of loan avai-
lability, depending on the criteria used for allocating those benefits. It might perhaps
be assumed that, if generous loan conditions are generally less efficient than student
subsidies for objectives a-d, the opposite may possibly be the case with regard to the
conditions of grqduofes.[ﬁQ?

Generous amortization requirements, e.g., in terms of reducing actual repayment
commitments, may have an even stronger effect on the conditions of graduates, in par~
ticular if such generosity is based upon the actual economic situation of the graduate. /31
In this case, even the difference in the psychological reactions towards subsidies and
loans may disoppeor.

The objectives and instruments taken up for special examination here have been
selected from official statements and actual practices of several countries. This is one
of the reasons why we have not based our analysis in this part of the paper upon actual
data from any one country.

Another reason for this is the difficulties involved in obtaining comprehensive,
officiol statements as to the objectives public support for students is intended to serve.
1t shou!d be pointed out, however, that these difficulties may call for anather type of
analytical exercise. Instead of asking what impact various instruments may have upon
given objectives, the analysis may be reversed, osking what objectives are compatible
with o given policy.

This kind of analysis might be quite rewarding, and could be based on the type of
approach outlined in this paper. To the extent that objectives deduced from actual
policies appear_to be in conflict with whatever official statements may say on such
obiecﬁves,[j?_? this kind of analysis might provide rich food for further thought.
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NOTES

Although in the latter case, a policy instrument may be said to act as a negative
efficiency incentive, -

Sce, for instance, Eide: "The Planning Process", Proceedings of the Phi Delta
Kappa Conference on Educational Planning in Mineapolis, November 1967,

These "rules" should not be regarded as absolute. There are exceptions well
known from economic theory, e.g., cases of positive correlation between price

and demand. Such exceptions, however, should not be of major concern in this
context.

When subsidies ore used as an instrument in educational policy, the attempt to
achieve the same behavioural effect on all beneficiaries is often related to the
concept of "equal opportunity".

In general terms, the case examined here corresponds to the actual situation for
compulsory education in Norway.

Several other objectives do, of course, exist, the assumption in this context
being that they should be served by other policy instruments.

The total "amount" of education is in this context assumed to imply both its
qualitative and quantitative aspects.

These legal regulations are more or less “watertight”, both in terms of a certain
amount of legally admitted local freedom, and in terms of possibilities for minor
"illegal" deviations escaping control.

The fact that teachers pay about 20% of their salary in taxes to the local autho-
rities, indicates that maximum subsidy in fact more than covers actual teacher
costs.

Data on differences in fiscal capacity between local authorities in Norway indi-
cate that this is actually the case.

The cost of pupils' time is, in fact, the biggest cost item at all levels in educa~-
tion above minimum working age.

In the Norwegian case, detailed cost models have been worked out for primary
and secondary education. For an illustration of certain aspects of such models,
see K, Eide, "The Demand for and Supply of Teachers. A Case Study in the
Application of Teacher Demand and Supply Models in Norway". OECD Document,
1967.

This "amount" varying not only according to the needs for such teaching, which

may not show too big differences between districts, but primarily according fo
the way such teaching is organized.
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Other factors, such as special administrative or other professional duties, also
play a certain role.

A standard teachers' salary, based on the estimated average, has actually been
used for calculating the subsidy basis for compulsery education in recent year.

We have here dropped the assumption of education as a process with a one-
dimensional objective function (cf, footnote /8/). Consequently, our effici-
ency concept is from now on the "total" efficiency of the educational process
as a whole.

The arguments put forward in paragraphs 3 to 6{p. 157) in fact add up to the
conclusion that an increase in the total "sum of cuthority" may be achieved
by the suggested change in the system of policy instruments (cf. par. 1, p. 149)

This kind of analysis is in a way parallel to the search for Pareto-optima in
welfare theory.

The amount of education thought to be "right” in relation to other instruments
applied to promote the general policy objectives of a country. This amount
changes, of course, over time.

There is some reason to suspect that similar views may still partly inspire excess-
ive fears of a decline in student quality as a necessary consequence for further
democratization,

Thus the introduction of @ general old age security scheme in Switzeriand was
strongly opposed some years ago, on the grounds of its assumed negative effects
on family ties.

A comparison moy be mode with the bosis for subsidies discussed in part B of
this paper.

The specific criteria may, for instance, be family income or the number of non-
working children.

This is based on the assumption that demand structures are somewhat similar in
various income groups. It is conceivable, however, that in certoin countries,
and related to certain types of education, demand structures may vary so strongly
between different income groups (or perhaps rather social classes), that subsidies
based on needs do not increase demand. The demand for general secondary edu-
cation in the Netherlands is said to have had such characteristics in recent years
(see Ruiter, "The Past ond Future Inflow of Students into the Upper Levels of
Education in the Netherlands” in Social Objectives in Educational Planning,
OECD  Paris 1967).

Norwegian student organizations have for instance tended to deny the potential
efficacy impact of performance subsidies referring to its assumed negative effects
on the student "collective”.
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Higher ability level of students from low income groups may emerge from a far
more rigorous selection. Norwegian data do not provide convincing evidence
to this effect, but data from other countries may do so.

This does not mean, of course, that loans have the same effect "per krone" as

a subsidy. However, comparing only the money value of special benefits
attached to student loans with the money value of subsidies, (cf. par. 3, p, 162),
we have in a sense "defined away" perhaps the most important difference between
the two basic types of support; that loans have to be repaid.

This implies, of course, a certain lack of consistency between the financial
policy of government and the policies of individual credit institutions.

This is, for instance, said to be one of the reasons why loans to students in
Sweden do not carry interest. Instead, repayment is adjusted to changes in
the general price level.

This assumption depends, however, on the influence of subsidies upon the
expenditure levels of students. If debts are reduced accordingly, generous
loan conditions will not be more efficient in improving the conditions of
graduates,

Even in this case Sweden may serve as an example. The present regulations for
loans to students make the commitment for graduates to repay dependent upon

a certain income level. If the income of a graduate in a certain year is below
this level (about the average of workers' salaries), repayment is postponed, and
eventually written off,

Such conflicts are quite likely to stem from violations of the general rule about
numbers of objectives and instruments mentioned in par. 3, p.150above.



LES STIMULANTS ECONOMIQUES
ET LES INSTRUMENTS FINANCIERS EFFICACES
POUR UNE POLITIQUE DE L’ENSEIGNEMENT

par Kyell Erde (Resumé)

Concept d'efficacité

Admettons que nous ayons un processus dans lequel un seul type d'output résulte
de I'utilisation de divers facteurs d'input, en ce cas on obtiendra des évaluations
différentes d'efficacité technique en reliant ["output alternativement & chacun des
facteurs d'input. Toutefois, le résultat de chacune de ces évaluations dépendra de la
quantité réelle d'input des autres facteurs sans qu'aucun d'eux puisse fournir des
renseignements valables sur I'efficacité de I'ensemble du processus. Cette efficacité
"globale"™ ne peut &tre mesurée que si les valeurs de tous les facteurs d'input peuvent
&tre mises sous forme d'un dénominateur commun por |'intermédiaire des prix des
inputs ou d'un autre indicateur général de vafeur. En reliant I'output & la valeur
globale des inputs nous obtenons un moyen de mesurer |'efficacité économique.

Si plusieurs types d'output résultent de I'utilisation de plusieurs types d'input,
les valeurs des divers types d'output doivent &tre mises sous forme d'un dénominateur
commun su- la base des prix des outputs. L'output global ainsi défini et I'input global
pevven: alors &tre compérés, ce qui permet de procéder & une autre évaluation de
I"efficacité économique.
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Dans cette étude nous traiterons des deux types d'efficacité économique mention.
nés ci-dessus, et qui ont trait & des processus ayant respectivement des fonctions
objectives & une dimension et & plusieurs dimensions. Si on utilise de tels concepts
d'efficacité, une efficacité plus grande ne peut étre obtenue que par une répartition
améliorée des facteurs d'input. Si le processus met en cause des interdépendances
entre plusieurs individus ou plusieurs unités d'organisation, une efficacité accrue
signifie que le comportement des unités individuelles participant au processus
témoigne d'un degré plus élevé de cohérence avec l'objectif, ou les objectifs, de
ce processus. Changer le comportement des unités individuelles signifie que I'on
change les hypothéses & partir desquelles sont prises leurs décisions. On appeliera
"instruments de politique” les dispositions destinées & obtenir de tels changements.

Quand de telles dispositions augmentent I'efficacité, elles agissent comme des
“stimulants de |'efficacité" .

Analyser la cohérence de plusieurs possibilités d'action avec les instruments
de politique qui seront probablement disponibles c'est, en fait, accomplir une des
tdches fondamentales du processus de planification. D'une fagon générale les
instruments de politique peuvent &tre regroupés sous trois rubriques :

.

- les instruments de caractére juridique,
- les instruments financiers, et
- les instruments d'information.

Les instruments financiers peuvent &tre d'une utilisation plus souple que les

instruments de type juridique : ils influenceront le comportement des individus sans
pour autant réduire leur liberté d'action.

Du point de vue de la théorie de |'organisation, ces trois catégories d'instrument
de politique correspondent & différentes méthodes d'exercice de I'autorité ; ils sont
étroitement reliés & différentes répartitions du pouvoir de décision. Abandonner les
instruments juridiques pour les instruments financiers signifie souvent, bien que ce
ne soit pas toujours le cas, que I'on déléguera un plus grand pouvoir de décision
aux niveaux inférieurs de la chafhe de commandement.

Une administration efficace est fondée sur un dosage soigneusement calculé des
trois catégories d'instruments de politique mentionnés ci-dessus. Dans une certaine
mesure ces instruments sont complémentaires, c'est~a-dire que les mesures financiéres
renforcent souvent les instruments juridiques, tandis que les instruments d'information
peuvent renforcer & la fois les mesures d'ordre juridique et les mesures financiéres.

En méme temps, un certain type d'instruments de politique peut dans une trés
large mesure remplacer un autre type. Il semble que dans I'administration publique
la tendance soit d'utiliser davantage les instruments financiers et d'information,
tandis que l'utilisation des instruments juridiques se trouverait réduite.



Subventions du Gouvernement Central aux Autorités locales

Dans ce qui suit, on ne traite que de I'enseignement obligatoire, Au départ,
la situation est caractérisée par [‘utilisation des instruments de politique par le
gouvernement central d'aprés le schéma qui suit :

"Les subventions sont accordées aux avtorités locales sur la base
de leurs dépenses réelles pour couvrir les salaires des enseignants,
et d'oprés leurs possibilités de lever les impéts ; {la proportion des
traitements des enseignants couverts par les subventions s'établis-
sant entre 25 % et 85 %). Les principaux facteurs qui déterminent
I'input des services des enseignants tels que le temps de service
dans les classes & temps complet, les heures supplémentaires
d'enseignement, le nombre d'él2ves par ¢losse, les obligations
d'enseignement, les qualifications et les salaires des professeurs,
etc, sont déterminés par les voies juridiques”.

Le fait que les subventions de I'Etat ne couvrent qu'une partie des dépenses
d’enseignement des autorités locales, réduit le champ des possibilités de diffsren-
tiation selon leur capacité de lever I'impst. En outre, le critzre du salaire des
enseignants comme base des subventions a tendance & détourner lo demande vers
ce type particulier d'input de {'enseignement.

Quelques uns des problemes du syst2me actuel de subventions peuvent étre
aisément résolus. Si |'on retenait le total des dépenses courantes pour base des
subventions, ceci permettrait & [a fois d'obtenir des critéres plus complets pour
différencier les subventions, et on éviterait ainsi les distortions irrationnelles des
demandes exprimées par les autorités locales & 1'égard de différentes catégories de
ressources.

Le changement que 1'on suggére pour déterminer la base des subventions crée
des problames en ce qui concerne I'évaluation et le contrdle du total des dépenses
courantes, Toutefois, ces probl2mes peuvent &tre résolus en introduisant des colts
normalisés pour calculer les subventions, D’autre part, fonder les subventions sur
des coilts normalisés résoud également le probleme des demandes excessives, en
raison de prix peu élevés et de la haute élasticité de la demande qui en résulte.

Pour autant que les dépenses réelles constituent la base des subventions, les
variations de codt qui refl2tent les conditions différentes des autorités locales
individuelles sont automatiquement prises en compte. Puisque ces variations
résultent de circonstances qui sont hors du contréle des autorités locales, les colts
normalisés devraient, si possible, prendre en compte ces variations inévitables,

L'utilisation des colts normalisés pour base des subventions résoudra vraisem~
blablement le besoin d'établir des limites moximales d'utilisation des facteurs
d'input (temps de service maximum dans des classes & temps complet, effectif
minimum d'une classe, etc.).
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Une des conclusions de |'analyse présentée dans ce document est de proposer un
systéme de subventions par le gouvernement central qui seraient fondées sur des coits
normalisés et qui seraient différenciés suivant un nombre limité de facteurs importants
(en premier lieu : I'effectif scolaire et la capacité de lever I'impét). Un tel systéme
de subventions peut, dans notre cas, remplacer dans une large mesure le systéme
actuel qui régle les inputs de I'enseignement par des voies juridiques. Il est vraisem-
blable que la substitution envisagée se traduirait par une beaucoup plus grande
efficacité globale.

Soutien de I'Etat aux étudiants

L'étude examine également les divers objectifs que devrait poursuivre un
programme d'aide de |'Etat aux étudiants, ainsi que I'efficacité de différents instru=
ments financiers pour accorder ce soutien,



COST-BENEFIT AND COST-EFFECTIVENESS
ANALYSES OF EDUCATION

by Mark Blayg

introduction

Of all the techniques of investment appraisal which in recent years have come to
be applied to the public sector, none has attracted more ottention than cost~benefit
analysis. Although the underlying concepts have been familiar to economists since
the turn of the last century, the subject as such was only born in the 1950's as o result
of attempts to rationalise the large-scale development of major river valleys in the
United States, Since then, the technique has been applied to virtually all nationalised
industries, military defence, health expenditures, housing schemes, traffic networks,
land use and town planning problems, regional development and, of course, education
in both the United States, the United Kingdom, and indeed in almost all developed
and developing countries(l). These developments, however, have been beset with
a certain "Babel of Tangues” ond many non-economists are still confused between such
terms as “cost-benefit analysis”, “cost-effectiveness analysis”, and "discounted cash-
_—

(1) For an excellent review of the field, including o comprehensive bibliography of
90 items, see A,R, Prest and R, Turvey, "Cost-Benefit Analysis: A Survey",
Economic Journal, December, 1965, reprinted in Surveys of Economic Theory,
Volume 111, Resource Allocetion. London: Muemillan, 1966, supplemented by
G.H. Peters, Cost-Benefit Analysis and Public Expenditures. Eaton Papers 8.
London: The Institute of Economic Affairs, 1966, and A.” Williams, Output Budget-
ing and the Contribution of Micro-Economics to Efficiency in Government. CAS
Occasional Papers 4. London: H. M,5.0., 1967.
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flow fe'chniques", not to mention .such related management techniques as "programme-
budgeting", "performance budgeting", "systems analysis", "network analysis" (

also
known as "critical path method" and "P,E.R.T." - programme evaluation and review
techniques), "operations research", and "linear programming”. A useful way of intro-
ducing our discussion is to sort out the meanings of these various terms. | begin, there-

fore, with some definitions.

Definition of Terms

In one sense, cost-benefit analysis is an attempt to do explicitly what the price
mechanism does implicitly. In a competitive market economy, the efforts of entre-
preneurs to minimise costs and to maximise returns on capital invested result in a set
of prices which reflect both the opportunity costs of different goods and services - the
most valuable use to which the resources devoted to their production might otherwise
have been put - and the sacrifices that consumers are prepared to make to obtain them;
prices are simply the weights that are assigned to the costs and benefits of activities
by all participants in the market process. By contrast, in all countries a whole range
of government services are normally supplied without prices being charged for them;
even if the inputs into the public service are purchased in markets, the output is not
sold in markets and, furthermore, the service in question may not be produced at all
by the private sector - motorways are a typical example. In all such cases, there are
no prices in terms of which benefits can be evaluated. Even if comparable services
are being produced in the private sector - private medicine in countries that have a
National Health Service - the prices generated by the market mechanism will rarely
serve as suitable weights for appraising the output of the public sector, for the simple
reason that government activity in the field usually arose in the first place as a response
to "market failure".

"Market failure" refers to any cause that leads to inefficient resource allocation
under conditions of perfect competition; that is to say, starting with any distribution
of income you like, and even granting profit-maximising producers and utility-maxi-
mising consumers, each endowed with perfect knowledge of all possible perfectly
certain outcomes, the existence of either (1) internal economies of scale, or (2)
external effects in production or consumption, or (3) "collective goods" results in a
divergence between private and public benefits, such that interference with the mar-
ket mechanism is capable of making at least some people better off without making
anyone else worse off - the latter is the economic definition of "inefficient resource
allocation"(1). T

(1) For the non-economists, we may add that all definitions of "efficient resource
allocation" in the end boil down to the proposition that all resources should be
equally productive in every possible use. If there are internal economies of scale
in any industry, this condition is violated because we could have more output
from given resources by shifting them to that industry. Similarly, if some activi-
ties generate external benefits (costs) which cannot be marketed because they
cannot be confined to individual agents, we would all be better off if more (less)
of these activities were carried out. Lastly, if there are goods all of whose bene-
fits are truly indivisible - the more there is for one person, the more not the less
there is for someone else - everyone is motivated to avoid payment for them, on
the grounds that they are forthcoming whether one pays for them or not; "collec-
tive goods" simply cannot be priced in markets and their provision must be deter-
mined by the ballot box (more on this anon).
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deciding whether it is worthwhile without ranking these different objectives in order of
their importance. In so doing, we are willy-nilly eliciting the decision-maker's
"preference function", a problem that rarely arises in cost-benefit analysis, where i
is frequently assumed that economic objectives are given first priority.

A moment's reflection will show that education falls uneasily between the two
stools of cost-benefit analysis and cost-effectiveness analysis. On the other hand,
insofar as there are private schools and colleges, there is a private as well as a public
sector in education. Unfortunately, the existence of private education institutions
does not help us very much in evaluating the output of public education, for the simple
reason that most private schools and colleges are heavily subsidised by the State, either
directly or indirectly, and hence provide their services at fees below unit costs. How-
ever, educational institutions, whether public or private, can be thought of as "selling"
their output of services in a market, namely, the labour market, except that payments
accrue to the owners of the services and not the producing units. [n that sense, the
case is analogous to that of a nationalised electricity industry that competes on equal
terms with private electricity producers. Thus, the earnings of educated people can
be used as "prices" with which to evaluate the output of the educational system -

whether these "prices" correspond to the "value added" by education is another quest-
ion.

On the other hand, the tendency of education to raise the productivity and hence
the earning capacity of individuals is one and only one of the objectives of the educa-
tional process, and it can be argued that this vocational objective is of declining
importance in advanced countries. If instead the goals of education are that of personal

enrichment and the cultivation of potential talents - "intrinsic goals™, the philosopher
might call them - or that of fostering social cohesion by disseminating common values
and/or that of equalising the life chances of different social classes - "extrinsic goals" -

then expenditures on education can only be assessed by cost-effectiveness analysis: the
social, cultural and political goals must somehow be quantified and the resulting numbers
then become the required weights to apply to the output of the educational system.

Since education serves multiple goals, only one of which is that of preparing people
for the "world of work", both cost-benefit analysis and cost-effectiveness analysis are
appropriate techniques for evaluating educational projects. Indeed, in the final analy-
sis all educational projects must be submitted both to cost-benefit analysis and to a
variety of cost-effectiveness analyses, one for each separate quantifiable non-economic
goal of education.

This conclusion is strengthened by considering the possibility that education is a
"collective good”. The benefits of a "collective good" are indiscriminate in the double
sense that no consumer can be excluded from their enjoyment and that consumption by
one person in no way reduces the consumption opportunities of others. Hence, collec-
tive goods cannot be priced by a market process because consumers have no incentive o
reveal their preferences for these goods; what is required is a device like the ballot box
to induce people to reveal their true preferences. Therefore, if education is a "collec~
tive good", we are not justified in conducting cost-benefit analysis of education, and
must fall back on cost-effectiveness analysis as the only method of appraising educa-
tional projects(1).

(1) This appears to be the argument of R.S. Eckaus, "Economic Criteria for Education
and Training", Review of Economics and Statistics, May, 1964, pp. 181-3.




The concept of a "collective good", however, is more limited than appears at
first glance. 1t is not enough to have joint consumption; we must also have equal con-
sumption by all, whether paid for or not., Furthermore, there must be no rationing of
supply because a limitation of quantities offered, accompanied by something like the
issue of ration coupons, is equivalent to a price system. This leaves such phenomena
as lighthouses, national defence, noise and smoke abatement, and immunisation
against infections and contagious diseases as unambiguous examples of "collective
goods”, but not medical care in general, and not education as such. Education is not
a pure "collective good"” because the economic benefits of education are largely per-
sonal and, in that sense, perfectly discriminate. Furthermore, below the school leav-
ing oge, it is usvally possible to buy "more education" in private schoals, and above
the school leaving age, the number of places in upper secondary and higher education
are typically rationed in most countries in accordance with measured ability as revealed
by examination results. It follows that neither of the two conditions of joint consump-
tion and of equal consumption apply to the provision of educational services. Educa~
tion could be privately financed and even privately provided, ond, in so far as both
the inputs and the output of the educational system are bought and sold in markets,
the "prices" of teachers, students, and building do to some extent reflect the relative
scarcities of resources involved in schooling.

1t must be admitted, however, that it is not possible to confine all the economic
benefits of education to those who have paid for it, nor is it possible to exclude the
less educated from the social ond cultural odvantages of a society dominated by the
more educated. Therefore, education, and for that matter, health, represents what
might be called a "quasi-collective good”, and to that extent cost-benefit analysis
of educotion must be accompanied by cost-effectiveness criteria before launching into
recommendations about educational policy.

So much then for definitions of cost-benefit and cost-effectiveness analyses. But
what of "programme budgeting", or, as it is sometimes called, "performance budgeting”
or "output budgeting"? In essence, programme budgeting is a method of recasting the
accounts of a government department in such a way that the entire budget is distributed
amonyg a number of specific programmes, a "programme" being defined as an activity
that has a unique objective(1). The purpose of such a budget format is to permit
measurements of the success or failure of the various programmes in ottaining stated
objectives. Thus, “programme budgeting” leads by its very formulation to "perfor-
mance budgeting” and the lotter is indistinguishaoble from what we have called "cost-
effectiveness onalysis": "performance budgeting" is simply cost-effectiveness analysis
confined to the broad functional objectives of the programmes that make up a depart~
mental budget(2). A still more ambitious version of the same idea is the so-called

(1) See Williams, op.cit., pp.10-11 for the outline of a programme budget for the
British Home Office based on 1966/67 Civil Estimates. A number of American
States now make use of programme budgets and three-quarters of American state
colleges and universities employed some form of programme budget in 1967:

F.E. Rourke, G.E. Brooks, The Managerial Revolution in Higher Education.
Baltimore, Md.: The John Hopkins Press, 1966, p.49; and H, Williams, Planning
for Effective Resource Allocation in Universities. Washington, D,C.: American
Council on Education, 1966.

(2) For a comprehensive review of the subject, see D. Novick, ed., Program Budget-
ing. Cambridge, Mass.: Harvard University Press, 1965,
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"planning-programming-budgeting system", announced by President Johnson in 1965,
in which all essentially similar services administered by different government depart-

ments are grouped together to facilitate comparisons of costs and effectiveness in
achieving objectives.

A still wider term, covering all sorts of cost-effective analysis, as well as cost-
benefit analysis, is "systems analysis". Systems analysis has been defined as "the com-
parison of alternative means of carrying out some function, when those means are rather
complicated and comprise @ number of interrelated elements", and its applicability to
individual school systems at the elementary and high school level has been vigourously
defended(1). At the other end of the spectrum are such sub-optimising techniques as
"operations research", of which "linear programming" or “activity analysis" is a special
case, namely, the use of quantitative and frequently computable techniques for solv-
ing specific cost-minimisation problems: these have been applied in a number of coun-
tries to school-building problems and ore potentially applicable to a wide variety of
educational decisions, such as fitting existing staff and facilities to a given time-

table, or allocating children from a given catchment area to a number of schools with-
in the area, and so forth.

Enough has now been said to show that all of these tools boil down to two differ-
ent sides of the same coin: maximising the returns, in some sense or other, from given
amounts of resources devoted to education, or producing at the lowest possible cost
whatever level of educational output may be chosen as the best one. We now leave

the area of jargon(2), and review some efforts to apply cost-benefit and cost-effective-
ness analyses to educational systems.

Cost-Benefit Analysis

Cost~benefit analysis of education generally takes the form of calculating an
“internal rate of return" on investment in education, that is to say, discovering the
discount rate which equates the present value of extra lifetime earnings attributable to
a certain amount or type of additional education (after the legal school leaving age)
with the present value of the costs of that extra education. It is an application of the
"discounted cash-flow technique" to human capital formation and as such is sometimes
referred to as "rate-of-return analysis" of educational investment. By '"costs" are
meant not only the out-of-pocket costs of students in the form of fees, books, and
travel, as well as the costs of teachers, buildings, and equipment that students may
not pay for, but also the earnings foregone by students from being at school rather than
at work. When the costs are confined to out-of-pocket costs and earnings foregone,
and when the earnings attributable to education are taken after tax, one speaks of

"the private rate of return"; when all resources are taken into account and earnings
are taken before tax, one speaks of "the social rate of return”.

(1) See J.A. Kershaw and R. N, McKean, Systems Analysis and Education. Research

Memorandum RM - 2473 - FF. Santa Monica, Calif.: The Rand Corporation,
1959, pp. 1 ff.

(2) H.M. Treasury, Glossary of Management Techniques. London: H.M.S5.0., 1967,
is a useful guide through the terminological maze.
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Rates of return on private and social investment in additional years of schooling
have been calculated for the U,S.A., Great Britain, Israel, Mexico, Colombia,
Chile, Venezvela, India and Uganda(1); almost no work has yet been done on apply~
ing the same technique to different types of education(2). Little need be said here
about the limitations of this entire approach to educational investment planning- the
question hos already been fairly adequately canvassed elsewhere(3). Suffice it to say
that the essence of rate~of-return analysis is the assumption that lifetime earnings
differentials between individuals are close approximations fo the differences in their
contributions to national income, coupled with the empirical assertion that differences
in earnings can be largely attributed to differences in educational attainments, rather
than to differences in native ability and family background. Some critics deny the
plausibility of the fundamental assumption - without, however, facing up to all the
implications of this denial - and the statistical evidence about the influence of educa-
tion as such on earnings is far from satisfactory, Furthermore, one of the prime objec-
tives of cost~benefit analysis is to identify and measure the external economies and
diseconomies that are so frequently generated by government activity indeed, this is
what distinguishes a cost-benefit appraisal of @ project from a straight-forward calcu-
lation of its financial profitability. But little progress has so far been made in coming
to grips with the external effects of education(4). In this sense, at any rate, cost-
benefit analysis as applied to education has been somewhat disappointing

At the same time it is worth pointing out that much confusion has been created in
the field of educational planning by the suggestion that there are criteria other than
cost-benefit analysis by which we can decide whether a given educational expendi~
ture is o sound economic investment, such as the "socicl demand approach”, the
“international-comparisons approach" and the "manpower-requirements approach™.

(1) For a convenient summary, see W. Lee Hansen, ed., "Symposium on Rates of
Return to Investment in Education”, The Journal of Human Resources, Summer,
1967, pp. 291-374

(2) Butsee M, Bloug, P,R,G. Loyard, and M. Woodhall, The Causes of Educated
Unemplcxmenr in India. London: Oliver & Boyd, forthcoming, 1968, which cal-
culates rates of return on individual degrees and on labour training as distinct
from formal education. See also M. Blaug, "Literacy and Economic Develop-
ment", The School Review, Winter, 1966, pp. 393-418, which formulates an
approach to the calculation of the rate of return on investment in adult literacy
campaigns in developing countries.

(3) See M. Blaug, "The Rate of Return on Investment in Education in Great Britain",
The Manchester School, September, 1967, pp. 205-51.

(4) But see B,A. Weisbrod, External Benefits of Public Education: An Economic
Analysis. Princeton, N, J.: Industrial Relations Section, 1964; G.S. Becker,
Human Capital. A Theoretical and Empirical Analysis, with Special Reference to
Education. Princeton, N.J.: Princeton University Press, 1964, pp. 119-21,
See also Blaug, op.cit., pp. 234-40, and M. Blaug, "Economic Aspects of
Vouchers for Education”, Education. A Framework for Choice. London: Institute
of Economic Affairs, 1967, pp. 27-32.
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But there can be no economic justification for allocating more resources to education
and less to some other activity unless this results in greater measurable economic bene-
fits per unit of costs. Thus, if one takes the view that a government should adhere to
certain norms of expenditures on education, in the form of a percentage of G.N.,P. o
of the public budget - the most popular variant of the social-demand approach - this
is presumably because of a hunch that until these norms are reached, the returns to
expenditure on education are higher than the returns to expenditure on other social
services. Unfortunately, it is impossible to discover any foundation for this hunch
other than the international equivalent of "keeping up with the Joneses”, a foundation
which is no firmer than the belief that other countries have somehow managed to
optimally allocate resources to education so that all that remains for educational
planning is to imitate them. Similarly, the manpower-requirements approach regards
the economic benefits of education as a matter of overcoming crucial "bottlenecks"”
to economic growth in the form of scarce manpower with particular skill attributes.
The costs of producing the highly-qualified manpower do not determine the outcome
of a manpower forecast, apparently on the grounds that the economic returns in the
form of realised growth are almost certain to exceed the costs of producing the man-
power. Not only are costs of education largely ignored in the manpower-requirements
approach, but so also are the wages and salaries of educated people. In fact, prices
are simply left out of account altogether in this branch of educational planning and
what we have instead are simply physical requirements for a certain structure of occu-
pations, associated with corresponding physical requirements for a certain structure of
educational attainments. All this makes good sense if there are, in fact, no substi-
tutes whatever for particular skills and if these skills can be produced in schools in
one and only one way. Unfortunately the approach itself provides no means of testing
this strong assumption. At present, forecasts of manpower requirements cannot be made
with any reliability beyond periods of three to five years - and even three-year fore-
casts have frequently proved inaccurate - and yet the time perspective of almost all
manpower forecasts is as long as ten to fifteen years. In other words, the assumption
of low substitutability between highly-qualified people has become a "faith" that is
inherently non-falsifiable(1).

When we decide to spend another dollar on education rather than on health, or
on one kind of education or another, we do so in the belief that, for the same cost,
higher benefits can be obtained in one form rather than another. Since the costs are
normally expressed in monetary terms and hence easily comparable, our decision
implies that one kind of benefit is somehow larger than another. But "larger" suggests
cardinal or at least ordinal measurement, and thus our decision to prefer A over B
logically implies not only that the benefits of A and B can be measured, but that we
have indeed somehow succeeded in measuring them. The oft encountered assertion
that the benefits of education are so diverse and diffuse that they cannot be measured
is either a semantic misunderstanding or pure obscurantism. Indeed, if it were true,
educational decisions would be impossible. The real quarrel in the field of educa-
tional planning is about the nature of the benefits, about the success with which these
have so far been measured, and about the weights that can be attached to benefits
that are not all in the same dimension.

(1) This is a summary of the argument of M. Blaug, "Approaches to Educational
Planning", Economic Journal, June, 1967, pp. 263-85.
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The failure to quantify the consumption value, the external effects, and all the
other social and cultural contributions of education are characteristic of all current
economic approaches to educational planning. On this score, there s nothing to
choose between the social~-demand approach, the menpower-requirements approach,
and rate-of -return analysis. We simply do not know at present how to accurately
measure benefits of education that are not directly reflected in the enhonced lifetime
earnings of educated people, and all economists, whatever approach they have adopt
towards educational planning, have been guilty of ignoring these indirect benefits,
Nevertheless, rate-of-return analysis has the virtue of posing the issue sharply and
thus opening the door to its successful resolution, whereas the other approaches virtu-
ally preclude consideration of the indirect benefits. The overwhelming advantoge of
rate~of-return analysis is precisely that it is cast in the mould of cost-benefit onalysi
and thus automatically encourages efforts to improve measurement of the benefits of
educotion. It hos the further virtue of linking up neatly with the social -demand
approoch to educational planning by permitting comparisons of the private rate of
return that influences students and parents with the social rate of return that presuma-
bly influences governments(1). Lastly it appears to provide a convenient device for
reforming salory structures in developing countries(2).

Cost-Effectiveness Analysis

To convey something of the flavour of cost-effectiveness analysis applied to educ
tion, [ should like to summarise the results of a study thot two of us have been con-
ducting at the University of London Institute of Education on trends in total-factor-
productivity in British higher and secondary education(3). By a trend in total-factor
productivity is meant o time series of output per unit of combined inputs, all varicble
being measured in terms of constant quality. Inputs were conventially defined to co:
sist of 1} student time as measured by real earnings foregone by students, 2) teachers
and administrative staff as measvred by their real salaries, and 3) the services of buil
ings and equipment as measured by imputed rents and expenditures on materials. Thes:
measures were then combined into a weighted index of inputs, the weights being the
relative contributions of each input to total direct and indirect outlays for that level
of education. Output, on the other hand, wes evoluoted in terms of different concer
of educational effectiveness, such as 1) number of students completing a course,

2) number of students completing a course of standard length, longer courses being
regarded as more output; 3) number of students completing a course of standard length
in different subjects, some subjects being given higher weight than others; 4) number
of students with given ochievement test scores, higher increments of measured

(1) See M. Blaug, "An Economic Interpretation of the Private Demand for Education
Economica, May, 1966, pp. 166-82.

(2) See M. Blaug, A Cost-Benefit Framework for Educational Planning in Developing
Countries. Washington, D, C.: International Bank for Reconstruction and Develog
ment, forthcoming, 19468,

(3) M. Woodhall and M. Blaug, “Productivity Trends in British University Education,
1938-62", Minerva, Summer, 1965, pp. 483-98, with "Comments* by H.G.
Johnson and K. Stone and o "Reply" by M. Woodhall and M. Bluug;.ulsc M.Woo
hall and M. Blavg, "Productivity Trends in British Secondary Education, 1950-

1963", Sociology of Education, Winter, 1968.
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achievment being regarded as more output; ond, lostly, 5) number of students with
different future carning capacitics os revealed by cross-section oge-educofion-ecrning
dato, students with relatively higher carning potential being regorded os more out-
put(l). Each definition of output yielded o different numerator for the ratio of output
to inputs and, hence, o different total-factor-productivity index or, if you like,
cffectivencss-cost ratio. We labelled these different indices 1) "the unweighted
index", 2) "the educational index", 3) "the cultural index", 4) "the ocademic index",
and 5) “the cconomic index". Much to our surprise, all indices for both university
and for secondary education moved in the same direction over the relevant periods,
namely, downwards. In other words, it required more identical resources to produce
a university student of the same quelity in 1962 thon in 1938, and to produce a secon-
dary school leover of the same quality in 1963 than in 1950. The fall in total-factor-
productivity or effectiveness per unit of costs was significant in both cases: from 28 -
35 per cent over @ 23-ycor period for universities, and from 25 - 35 per cent overa
12-ycar period for secondary schools.

Cost-cffectiveness anolysis is uvsuolly applicd to o voriety of projecis of one
moment of time to determine which onc is to be preferred ot that moment. Here, how-
cver, we are looking at trends in the cost-cffectivencss ratios of o single "project” to
ascertein whether resources are being more or less effectively applied to thet project
as time posses. The striking implication of our central finding is that, from the point
of view of assessing trends in "cfficiency™ in the sense just mentioned, it does not
seem to matter whether education is velued in terms of "intrinsic" or in terms of
"extrinsic" goals: the results are insensitive to a voriety of weighting schemes for
eveluating output. This conclusion cannot be reversed by appecling to the rising
costs of staff or of cquipment; as all the inputs are measured in units of constant pur-
chasing power, total factor-productivity is not the reciprocel of money costs per
student. Everyone knows that urit costs in British secondary and higher education
have risen sharply in the last two or three decades. This rise has either been explained
as inevitable - educational services, in which the scope for technical progress is
necessarily limited, must compete with other more dynamic industries for staff, equip-
ment, ond buildings - or positively justified by the rising "quality” of the education
provided. However, we have taken account of aoll the existing evidence about
improvements in the quality of British education over the relevant years and in various
ways converted these changes of quality into changes of quantity. It is true that the
existing evidence about educational quality is far from satisfactory, and it can be
argued that we have obtained our results simply because we failed to toke account of
quality factors that have so far defied measurement(2). But if this is so, it offects
the standard justification of the rising costs of education as much as our measurement
of productivity trends. The shoe is now on the other foot: what we have really estab-
lished is not so much a set of numbers as o general presumption about long-term trends

(1) Note that in the case of universities, we measured only the output of teaching,
because we despaired of any way of evaluating the output of research. This means
that on the input side for universities, we included only the time of staff and the
value of buildings and equipment devoted to teaching.

(2) For example, if university research has improved in quality over time and if, and
it is a big if, teaching is indeed complementary with research, the quality of
university teaching may have risen in a way that our figures do not allow for.



in productivity. Unless it can be shown that there are objectives of education that ca
be scaled which we have ignored, or that there are improvements of quality that can |
quantified which we have failed to introduce into our argument, the presumption is th,
productivity or effectiveness per unit of costs in British secondary schools and univer-
sities has declined in the decade of the 1950'.

It is important to realise that our central purpose was to demonstrate @ method of
measuring productivity and to show that different measyres do not necessarily yield
conflicting answers. We limited ourselves to published dato - the same data others
have used to argue that rising unit costs imply improved quality - and there can be no
doubt that we were severely limited by the paucity of relevant data in Great Britain
compared to, say, the United States. For example, in appraising the effectiveness of
university education over time, it is necessary to standardise the input of student time
in terms of measured achievement: the quality of secondary education may have risen
over the period and this effect must be allowed for in meosuring the "volve odded” by
universities. Ideally, therefore, one would like to compare scores on nation-wide
educational attainment tests given to 18-year olds and again to 21-22 year olds
Unfortunately, Britain selects students for admission to universities from those who
achieve Advanced-level passes in the General Certificate of Education, a series of
subject tests administered by five different examining boards throughaut the country,
employing somewhat different standards; these standards have been rising over time bui
there is no independent evidence, such os the American "Project Talent", that allows
one to accurately estimate the magnitude of this rise. Furthermore, British students,
unlike American students, do not sit for a nationally administered Graduate Record
Examination at the point of entry into post-graduate education. In other words, there
really is no very firm evidence to estimate the “value added" by British universities in
the form of improved achievements of students between the time of entry and that of
graduation(]}.  This affects both the measurement of student time for all the diffe-
rent university productivity trends as well as the appraisal of cost-effectiveness of both
secondary and university education, where effectiveness Is defined in terms of the
“intrinsic goals” of the educational system.

Similarly, we assumed that differences in the quality of individuc! teachers at
any point in time correspond to differences in salaries, which in Britain are a function
of only two variables: the educational qualifications of teachers and the length of
their experience. In this way, we attempted to measure the input of teacher time in
units of constant quality. All this ignored the much-discussed question of teacher
effectiveness as o function of class size. It is worth pointing out that we treated a
reduction in the pupil -teacher ratio as a decline in productivity unless there was
unambiguous quantitative evidence that smaller closses raised the quality of education
This flies in the face of the educational dogme that smaller classes always improve
quality. The whole point of the exercise, however, was to demonstrate, firstly, th?t
even if this were true, the increased quality of smaller classes must be weighed agains!

(1) To a lesser extent, the same observation applies to British secendcfy schools:.u'
plausible explanation of falling productivity in secondary schools js the declining
ability of the average student, as more and more students stay on ofter the age of
15. 1t may take more intensive and more skilled teaching to bring th?se students
up to given standards. However, there is very little evidence that this has, in
fact, hoppened.
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their higher costs, and, secondly, that the existing evidence does not support the
thesis that the smallest class is the best class. It seems clear that if the qualify of
education (as measured by pupil achievement in attainment tests) really is a function
of class size - and past studies throw doubt even on this proposition - the functional
relationship is not a monotonic one but a discontinuous step-function with more than
one maxima and minima varying with the nature of the subject, the type of teaching
method, and the age and ability of students. Once again, we would have liked to
introduce class size explicitly into the measurement of inputs and output, but had to
abandon the effort in the absence of any reliable data on the effects of different pupil-
teacher ratios. The most we could claim for our results is that it might provoke re-
examination of the complacent belief in educational circles that the pupil-teacher
ratio is a perfect proxy of educational quality.

Lastly, even if one believes that education should be appraised in narrow
economic terms, there is no census data in Britain on the age-specific earnings of
people with various educational qualifications. The evidence that we used derives
from special sample surveys and did not distinguish between students in various fields
of specialisation. Furthermore, it is conceivable that education makes a contribution
to economic performance, not simply by raising the earning capacity of people, but
also by promoting inter-occupational, inter-industrial, and inter-regional mobility.
What is required is data on tabour mobility cross-classified by educational attainments,
data that do not exist in Britain, or for that matter in most other European countries.

There are widely-held objectives of education, such as equalisation of educa-
tional opportunities, that we ignored, not because they cannot be turned into quanti-
tative weights to apply to output, but simply because the existing data proved to be
unsuitable. Thus, one might define the goal of equalising educational opportunities
as that of increasing the proportion of children of manual working class fathers who
participate in upper secondary and higher education. Unfortunately, this proportion
has not changed at all since 1938 in universities; there is no national data that reveals
this changing proportion in secondary schools since 1950. It is not difficult to specify
the data that would be needed to appraise the effectiveness with which schools have
been improving the "life chances" of working class children. But this data does not
exist in Great Britain.

One could continue almost indefinitely in this vein, illustrating the sort of
evidence one needs to measure the productivity of effectiveness of education that may
or may not be available. The point is that the very framework of cost-benefit and
cost-effectiveness analysis directs one's attention to critical gaps in data; and that is
the chief merit of the framework.

According to Popper, scientific propositions are distinguished from metaphysical
ones by the property of falsifiability. Scientific propositions are not only falsifiable
but invite falsification as the hallmark of scientific progress. The finding that the
productivity of British secondary schools and universities has fallen in recent years,
on various alternative definitions of output, constitutes a challenge to educational
psychologists and sociologists: we would love to be proved wrong! The only rule we
lay down for those who will rise to the challenge is that of sticking to quantifiable
variables. We do not say that only that which is measurable is significant, but simply
that whatever cannot be expressed in terms of "more or less" cannot be used to reach
decisions about alternative courses of action.
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ANALYSES COUT-BENEFICE ET COUT-EFEICACITE
APPLIQUEES A L’ENSEIGNEMENT

par Mark Blaug

Introduction

Parmi toutes les techniques d'évaluation des projets d'investissement que 1'an
applique depuis quelques années au secteur public, aucune n'a davantage retenu
'attention que |'analyse colit-bénéfice. Bien que les concepts sur lesquels elle repose
soient connus des économistes depuis la fin du sigcle dernier, elle n'a vraiment pris
forme qu'au cours des années 50, & la svite des tentatives faites aux Etats=Unis pour
rationaliser ['aménagement des grands bassins fluviaux. Depuis lors, cette technique a
&té appliquée & presque toutes les industries du secteur public, & la défense nationale,
& fa santé publique, & la construction de logements, aux réseaux de transports, &
I'aménagement du territoire et & l'urbanisme, au développement régional, et bien
entendu & !'enseignement aussi bien aux Etats=Unis qu'au Royaume-Uni, comme en fait
dans la plupart des pays qu'ils soient développés ou non (1). L'emploi grandissant de

(1) Une borne vue d'ensemble de la question, notamment une abondante bibliographie
de 90 titres est donnée dans I'article de A.R. Prest et R, Turvey "Cost-Benefit
Analysis : A Survey", Economic Journal, décembre 1965, reproduit dans
Surveys of Economic Theory, volume I, Resource Allocation, Londres -
Macmillan, 1966 ; d'utifes compléments sont fournis par G .H. Peter, Cost-Benefit
Analysis and Public Expenditures, Eaton Papers 8, Londres : The Institute of
Economic Affairs, 1966, ef par A, Williams, Output Budgeting and the Contribution
of Micro-Econamics to Efficiency in Government, CAS Occasional Papers 4,
Londres : H.M.S.Q ., 1967
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cette technique s'est toutefois accompagné d'un certain foisonnement sémantique et de
nombreux profanes sc demandent toujours & |'heure actuelle quelle différence i y a
entre des expressions comme "analyse coOt-bénéfice”, "analyse colt-efficacité" et
“techniques d'actualisation des dépenses et des recettes™, sans parler des concepts
apparentés comme ccux de "budget par programme", de "budget d'exécution”,
d'"anolyse de systemes", de "recherche opérationnelle™ et de "programmation linéaire"
C'est pourquoi il est utile, en guise d'introduction & notre débat, de cerner le sens
de ces différentes expressions. Je commencerai donc par quelques définitions,

Définition des expressions

En un sens, le but de I'analyse colt-bénéfice est de faire explicitement ce que le
mécanisme des prix occomplit implicitement., Dons une Gconomie de marché régie par
la concurrence, les efforts faits par les entreprencurs pour minimiser les colts et maxi-
miser le rendement des capitaux investis sont générateurs d'un systéme de prix qui
tradvisent & la fois les colts d'opportunité des différents biens et services - lesquels
sont fonction de I'emploi le plus profitable ququel auraient pu étre affectées les
ressources consacrées & la production des biens et services en question - et les sacri-
fices que lc consommateur est prét & consentir pour se les procurer ; les prix ne sont que
les "poids" que I'ensemble des participants au marché assignent aux coits et aux profits
des activités en question. Par opposition, il existe dans chaque pays toute une série
de services que le secteur public fournit normalement sans en faire payer le prix ;
méme si les services publics achétent les facteurs de production sur le marché, la
production n'est pas commercialisée ; mais il est fort possible en outre que les services
en question ne soient fournis sous aucune forme par le secteur privé ; I'exemple des
autoroutes est typique & cet égord. Dans tous les cas de cette nature, il n'existe pas
de prix en fonction desquels on puisse évaluer les avantages procurés. D'ailleurs,
méme lorsque le secteur privé fournit des services de méme genre - comme c'est le cas
pour la médecine privée dans les pays qui possédent un Service National de Santé -
les prix résultant du mécanisme des marchés peuvent rarement servir de coefficients de
pondération pour évaluer la production du secteur public, pour la roison simple qu'au
départ ['intervention gouvernementale dans le secteur considéré a généralement été
une réaction contre un "défaut de marché".

Par "défaut de marché" il faut entendre tout ce qui conduit & une répartition
inefficace des ressources en régime de concurrence parfaite ; plus exactement, quelle
que soit au départ la répartition des revenus, et & supposer méme que les producteurs
maximent leurs profits et les consommateurs leur satisfaction, possédent une connais-
sance parfaite des résultats certains de toutes les décisions possibles, |'existence soit

(1) d'économies d'échelle, soit
(2) d'effets externes sur la production ou la consommation, soit

(3) de "biens collectifs",

entrafne une divergence entre les bénéfices privés et les bénéfices publics. 1l en
résulte qu'une intervention dans le mécanisme du marché est capable d'améliorer la



satisfaction d'au moins un individu sans diminuer celle des autres - ce qui est trés
exactement la définition économique de la"répartition inefficace des ressources” (1},

A 1'époque actuelle, I'expansion dv secteur public peut souvent s'interpréter
comme une réaction & I'une ou plusieurs de ces trois grandes causes de carence du
marché. De toute évidence, si le but d'un Service National de Santé est de corriger
une insuffisance des investissements dans le domaine de la santé publique, résultant
de l'existence d'une médecine privée, il serait erroné d'évaluer les avantages procurés
par des hdpitaux publics en fonction des prix pratiqués par les cliniques privées : ces
prix ne refidtant pas les avantages externes procurés par les réalisations du secteur
public, lesquelles sont la raison d'étre d'un Service National de Santé . Autrement
dit, dans presque tous les cas o I'on peut évaluer la production du secteur public en
utilisant les prix pratiqués par une activité privée comparable, ces prix ne sont pas les
coefficients de pondération que nous recherchons; dans les autres cas, il n'existe
tout simplement pas de prix issus du marché dont nous puissionsnous servir. Néanmoins,
si nous devons préférer une branche d'activité publique & une autre, ou choisir une
activité du secteur public plutdt que du secteur privé, il nous faut trouver un moyen
de comparer leurs colts et leurs avantages respectifs, et cela n'est possible en toute
logique que s'ils sont exprimés en fonction d'un dénominateur common. Etant donné
I"hétérogénéiré physique des colits et des avantages, un dénominateur commun satis-
faisant sera presque toujours une somme d'argent. En bref, nous pouvons difficilement
nous passer des prix pour évaluer les colts et les avantages des activités du secteur
public, et pourtant nous ne powons pas utiliser simplement ceux du monde réel. C'est
bien la le “pont aux Gnes” de |'analyse cobt-bénéfice.

(1) Nous pouvons ajouter & I'intention des profanes que toutes les définitions de la
"répartition efficace des ressources” se réduisent en fin de compte & I'idée que
toutes les ressources doivent avoir une productivité égale dans tous les emplois
qu'elles sont susceptibles de recevoir. Si des économies d’échelle sont possibles
dans une branche, cette condition n'est pas respectée, car avec une quantité de
ressources donnée on pourrait accroftre la production en transférant une portie
de ces ressources & la branche en question. De la méme fagon, si certaines
activités sont génératrices d'avantages {ou de codts) externes dont on ne savrait
faire payer le prix faute de pouvoir les imputer & des agents économiques déf.er-
minés, le bien-&tre de chacun serait wecru si I'on développait (ou restreignait)
ces activités. Enfin, lorsqu'il existe des biens dont |'utilisation procure un
ensemble d'avantages réellement indivisible ~ autrement dit des biens dont
I'abondance accrue pour un individy, s pagne d’une abond également
croissante et non moindre pour les autres = chacun cherche & éviter d'e‘n payer
le prix, en considérant qu'il les obtiendra de toute fagon ; il est tout Slmp|em.enf
impossible que le prix de ces "biens collectifs" se forme sur Iehmurché et ce n'est
que l'usage du bulletin de vote qui peut décider s'ils doivent &tre fournis ou non.
(Ces considérations seront développées plus loin).
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Nous définirons maintenant "I'analyse cobt-bénéfice” comme une technique
applicable & 1'évaluation des projets d'investissements publics lorsque ceux-ci entrent,
du moins partiellement, en concurrence avec des projets similaires réalisés par le
secteur privé. En pareil cas, en effet, le mécanisme du marché engendre des prix
dont on peut se servir pour traduire les avantages du projet considéré en des termes
directement comparables & ceux qu'on utilise pour exprimer ses cobts. Certes, ces
prix devront étre ajustés pour tenir compte de |'action d'une ou de plusieurs causes
de "défaut du marché" - d'ob la référence classique a des "prix duaux" - mais
du moins nous donnent-ils un point de départ. D'autre part "I'analyse colt-efficacits"
est définie comme une technique applicable & I'évaluation des projets d'investissements
publics qui présentent un caractére spécifique ; pour les activités de cette nature
il est impossible d'exprimer la production en termes monétaires, parce qu'il n'existe
pas de marché sur lequel un prix lui soit attribué (1), Un exemple souvent invoqué
est celui de la défense nationale : non pas tant parce qu'on achéte ni ne vend de
programmes militaires, mais surtout parce que, la défense nationale &tant un "bien
collectif", il serait impossible d'obtenir que les consommateurs révelent par des
transactions commerciales leurs préférences pour cette forme de sécurité. La main-
d'oeuvre et les biens de production nécessaires & la réalisation des programmes mili-
taires peuvent &tre évalués en termes monétaires, mais les avantages de la défense
nationale doivent étre exprimés en des termes différents, au moyen, par exemple,
d'une échelle de mesure cardinale ou ordinale de la puissance de frappe qu'elle
assure. Cet exemple montre que, dans la pratique, I'analyse colt-bénéfice se distingue
de I'analyse colt-efficacité en ce sens qu'elle tient uniquement compte des avantages
économiques des projets, tandis que la seconde forme d'analyse prend nécessairement
en considération des objectifs extra~économiques tras divers. C'est dire qu'au terme de
I'analyse colt-bénéfice on aboutit normalement & établir entre ces deux éléments un
ratio unique et décisif, ou un paramétre équivalent. Par contre, |'analyse colt-
efficacité peut permetire de dégager plusieurs critéres de choix suivant la maniére dont
on définit les objectifs du projet considéré. Ainsi, par exemple, si un projet militaire
se classe différemment selon qu'on se propose de maximer les dommages pouvant &tre
infligés & I'ennemi, ou de minimer les pertes & redouter d'une attaque, il n'y a aucun
moyen de décider si le projet mérite d'étre retenu, a moins d'avoir préalablement
classé ces deux objectifs par ordre d'importance ; et pour établir ce classement, il
faut, qu'on le veuille ou non, tirer au clair la "fonction de préférence" du respon-
sable de la décision, probléme qui se pose rarement dans une analyse colt-bénéfice,
ot I'on admet généralement que les objectifs économiques ont priorité absolue.

Un instant de réflexion permet de voir que l'enseignement occupe une position
incommode entre les deux domaines de I'analyse coGt-bénéfice et de I'analyse
colt-efficacité. D'autre part, dans la mesure oy il existe des écoles ef des universités
privées, |'enseignement appartient aussi bien au secteur public gqu'au secteur privé:
Malheureusement, ['existence d'établissements scolaires privés ne nous aide guére @
évaluer le produit de l'enseignement public, pour la simple raison que la plupart des
écoles et universités privées sont fortement subventionnées par 'Etat, sous des formes

(1) Une distinction semblable est exprimée par R.A. Haveman dans "Benefit Cost

Analysis. Its relevance to Public Investment Decisions : Comment", Quarterly
Journal of Economics, novembre 1967, page 696,
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directes ou indirectes, ce qui leur permet de fournir leurs services contre paiement de
droits de scolarité inférieurs au prix de revient unitaire. On peut toutefois considérer
que les établissements d’enseignement, qu'ils soient publics ou privés, "vendent" leurs
services sur un marché, en I'espéce celui du travail, ovec cette différence que les
palements sont encaissés par les bénéficiaires des services en question et non par les
entités qui produisent lesdits services. En ce sens, le cas de I'ensergnement est analogu
& celui d'une industrie nationalisée de I'électricité qui lutte & armes égales avec les
producteurs de courant privés. Les gains des personnes instruites peuvent &tre utilisés
comme des "prix” pour évaluer la production du systeme éducatif (quant & savoir si
ces "prix" correspondent & la “valeur ajoutée” por I'instruction, c'est une autre
question).

D'autre part, la tendance de I'enseignement & élever la productivité, donc la
capacité de goin des individus, n'est que {'un des objectifs du processus éducatif , on
peut méme prétendre que cet objectif professionnel perd graduellement de son impor-
tance dans les pays développés. Si par contre, les buts de I'enseignement sont d'enri-
chir la personnalité des individus et de développer les aptitudes potentielles = ce qu'un
philosophe pourrait appeler "buts intrinséques” - ou de faveriser la cohésion sociale
en répandant des valeurs communes et/ ou d'assurer aux différentes classes de la société
des chances égales de succés dans la vie ("buts extrinséques"), on se trouve alors dans
I*impossibilité d'apprécier ['utilité des dépenses d'enseignement autrement que par une
analyse colt-efficacité : les objectifs sociaux, culturels et politiques doivent &tre
quantifiés d'une manigre ou d'une autre et les valeurs numériques qui leur sont assignée
deviennent alors les coefficients de pondération & appliquer & la production du systeme
d'enseignement.

Puisque ['enseignement vise des objectifs multiples, dont I’un seulement consiste &
préparer les individus & la "vie professionnelle", I'analyse colit-bénéfice et I'analyse
cobt-efficacité doivent V'une et |'autre étre utilisées pour |'évaluation des projets
relatifs & I'enseignement. En fait, tout projet de cette nature doit finalement étre
soumis & la fois & I'analyse colit~bénéfice et & diverses analyses colt-efficacite,
portant tour & tour sur chacun des objectifs extra-économiques de I'enseignement
pourvu qu'il soit quantifiable.

Cette conclusion se trouve renforcée si I'on envisage la possibilité que l'enseigne~
ment soit un "bien collectif”, Les avantoges d'un “bien collectif" sont doublement
indivisibles, en ce sens qu'aucun consommateur ne peut se les voir refuser et que la
consommation de ce bien par un individu quelconque ne diminue en rien les possibilités
de consommation des autres. Les biens collectifs ne peuvent donc donner liev & la
formation de prix sur un marché, car les consommateurs ne sont pas incités & révéler
leurs préférences & leur égard ; il faut une procédure de vote pour les pousser & faire
connaitre leurs véritables préférences. Por quent, si l'enseig t est un “bien
collectif" nous ne sommes pas justifiés & soumettre cette activité & l'analyse colt~
bénéfice, et nous devons & nouveau faire appel & I'analyse colt-efficacité comme &
la seule méthode qui permette d'évaluer les projets relatifs & |'enseignement (1).

(1) Tel semble &tre le raisonnement de R.S. Eckaus dans "Economic Criteria for
Education and Training", Review of Economics and Statistics, mai 1964,
pp. 181-183.
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La notion de "bien collectif" est toutefoisplus limitée qu'il n'apparaft & premigre
vue. Il ne suffit pas que le bien considéré soit consommé en commun, il faut encore
qu'il le soit également par tous les membres de la société, qu'ils paient ou non pour
cela. En outre il ne faut pas que ['offre soit restreinte, car une limite quantitative,
accompagnée par exemple de la délivrance de cartes de rationnement, équivaut & un
systéme de prix. Il reste donc, comme exemple typique de "bien collectif", la
signalisation des cdtes, la défense nationale, la luttre contre le bruit et [a pollution
et I'immunisation contre les maladies contagieuses, mais non pas les soins médicaux en
général, ni ['éducation comme telle. L'éducation n'est pas un véritable "bien collectif
car les avantages économiques qu'elle procure sont en grande partie personnels, et en
ce sens, elle est parfaitement discriminatoire. En outre, avant I'dge limite de la
scolarité obligatoire, il est généralement possible d'acquérir "davantage d'instruction”
dans les écoles privées payantes, et au-deld de cet &ge le nombre des places offertes
par les établissements de ['enseignement secondaire dudeuxiéme cycle et de ['ensei-
gnement supérieur est restreint dans la plupart des pays en fonction des aptitudes
individuelles révélées par les résultats obtenus aux examens. [l s'ensuit que la fourni-
ture des services éducatifs ne satisfait ni & I'une ni & |'autre des deux conditions
sus-mentionnées : consommation en commun et consommation égale. L'enseignement
pourrait &tre financé, et méme assuré, en totalité par le secteur privé et, dans la
mesure oY les moyens ou la production du systéme éducatif sont achetés et vendus sur
des marchés, les "prix" des professeurs, des étudiants et des batiments traduisent

jusqu'a un certain point la rareté relative des ressources absorbées par les activités
scolaires.

[l faut toutefois admettre qu'il n'est pas possible de restreindre |'ensemble des
avantages économiques de |'enseignement aux individus qui ont payé pour faire des
études ; pas plus qu'il n'est possible de refuser aux individus peu instruits les avantages
sociaux et culturels qu'offre une société dominée par les plus instruits. L'enseignement
de méme que la santé publique constitue donc ce que |'on pourrait appeler un "bien
collectif" ; c'est pourquoi ['analyse colt-bénéfice doit s'accompagner de critéres de
rendement avant de prétendre aboutir & des recommandations au sujet de la politique
scolaire. :

Voila donc pour les définitions de I'analyse codt-bénéfice et de I'analyse colt-
efficacité. Mais qu'en est=il du "budget fonctionnel par programme", ou comme on
I'appelle quelquefois "budget de résultats" ou "budget de production". En substance,
établir un budget par programme consiste & redistribuer les comptes d'un Ministere de
sorte que la totalité du budget soit répartie entre un certain nombre de programmes
déterminés, un "programme” désignant une activité & objectif unique (1). Le but de

cette présentation budgétaire est de permettre de mesurer les succés ou les échecs

(1) Voir Williams, op. cit., pages10-11, pour une esquisse de budget fonctionnel pa
programme pour le Ministére de I'Intérieur britannique, & partir des Prévisions des
Dépenses Civiles pour I'exercice 1966/67. Plusieurs Etats américains recourent
actuellement & I'établissement de budgets par programme et en 1967 les trois quart
des grandes écoles et universités des Etats=Unis ont employé cette méthode sous un
forme ou une autre ; F.E. Rourke, G.E. Brooks, The Managerial Revolution in
Higher Education. Baltimore, Md. : The John Hopkins Press, 1966, p. 69, et
H. Willimans, Planning for Effective Resource Allocation in Universities,
Washington D.C. American Council on Education, 1966.




enregistrés par rapport aux objectifs préalablement définis des divers programmes, Un
"budget par programme” conduit donc, de par son mode d'établissement, & dresser un
"budget résultats”, lequel ne se distingue en rien de ce que nous avons appelé une
"analyse colt-efficacité" : un "budget de résultats” est simplement une analyse
colt-efficacité limitée aux grands objectifs fonctionnels des programmes qui forment

le budget d'un Ministére (1). Une variante encore plus ambitieuse de la méme idée est
le systzme dit de "budget fonctionnel par plan et programmes” dont le Président Johnson
a annoncé I’adoption en 1965 et dans lequel toutes les taches fondamentalement simi=-
laires assumées par les différents ministeres sont regroupées ofin de faciliter les compa-
raisons entre les colts de réalisation des objectifs et I'efficacité obtenve ou escomptée,

Une notion encore plus large, recouvrant toute sorte d'analyses colt-efficacite,
aussi bien que d'analyses colit-bénéfice, est 1'"analyse des systemes”. Elle a été
définie comme la "comparaison des différents moyens d'accomplir une tache, lorsque
ces moyens sont assez complexes et comportent un certain nombre d'éléments interdé-
pendants", et la possibilité de 'appliquer aux syst2mes scolaires aux niveaux primaire
et secondaire a 1€ vigoureusement défendue (2). A I'autre extrémité de la gamme se
trouvent des techniques de sous-optimisation comme la "recherche opérationnelle”,
dont la "programmation linéaire” ou I'"analyse d'activité” est une forme particuliére
et qui revient & I'utilisation de techniques quantitatives pour résoudre des problemes
particuliers de minimisation des colts. Ces mé&thodes ont &té oppliquées dans plusieurs
pays & des problémes de construction scolaire et on pourrait de méme s'en servir pour
toute sorte de décisions intéressant I'enseignement, qu'il s'agisse d'utiliser au mieux
le personnel enseignant et les locaux en fonction d'un horaire donné, ou de répartir
au mieux les él2ves d'une zone donnée entre les différents &tablissements scolaires de
cette zone, etc.

Nous en avons suffisamment dit sur ce sujet pour montrer que |'emploi de tous ces
instruments répond aux deux aspects d'une méme préoccupation : maximer le rendement
(quelque sens qu'on donne & ce mot)tiré de I'affectation d'un volume donné de ressour-
ces, minimer le colt de la production du systéme éducatif, quel que soit le niveau
optimal qu'on lui assigne. Nous laissons & présent de domaine du jargon (3) et passons
& 1'étude de quelques tentatives d'application aux systdmes éducatifs de 1'analyse
colt-bénéfice et de fanalyse colt-efficacits.

(1} Pour un exposé général de la méthode, voir D. Novick ed. Program Budgeting.
Cambridge, Mass : Harvard University Press, 1965,

(2) Voir J.A. Kershaw et R.N. McKean, Systems Analysis and Education. Research
Memorandum RM ~ 2473 - FF. Santa Monica, Calif. : The Rand Corporation,
1959, pp. Iff.

(3) H.M. Treasury, Glossary of Management Techniques, London : H.M.5.0.,
1967.
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Analyse cobt-bénéfice

L'analyse colt-bénéfice des projets éducatifs consiste généralement & calculer
le "taux de rentabilité interne” des sommes investies dans !'éducation, aufrement dit,
a déterminer le taux d'actualisation qui permet d'égaler la valeur actuelle du supplé-
ment des gains qu'obtiendra durant son existence un individu ayant regu un supplément
d'instruction d'une certaine durée ou d'un certain type (au-dela de la limite d'dge de
scolarité obligatoire), & la valeur actuelle des colts de ce supplément d'instruction,
Cette méthode est une application de la "technique d'actualisation des recettes et des
dépenses" & la formation du capital humain, c'est pourquoi elle est souvent appelée
"analyse du taux de rendement" des investissements dans |'enseignement. Par "colts"
on entend non seulement les dépenses financées par les étudiants eux-mémes sous
forme de droits de scolarité, de livres et de voyages, ainsi que le colt des professeurs,
des b&timents et du matériel qui n'est pas nécessairement supporté par les étudiants,
mais aussi les gains auxquels les étudiants ont renoncé en poursuivant leurs études
au lieu de prendre un emploi rémunéré. Si par "colt", on n'entend que les dépenses
et le manque & gagner des étudiants, et si on défalque les impdts des gains imputables
a l'instruction regue, on parle de "taux de rentabilité privé", si ['on fait entrer en
ligne de compte toutes les ressources affectées a |'enseignement, et si |'on considére
les gains avant déduction des impdts, on parle alors de "taux de rentabilité social".

Les taux de rendement privé et social de ['investissement que constitute un
supplément de scolarité ont été calculés pour les Etats-Unis, la Grande-Bretagne,
Isragl, le Mexique, la Colombie, le Chili, le Venezuela, |'Inde et I"Ovuganda (1);
mais presque rien n'a encore été fait en vue d'appliquer cette technique aux différents
types d'instruction (2). Il n'est pas nécessaire de s'étendre ici sur les insuffisances que
présente cette méthode d'évaluation des projets d'investissement dans |'enseignement,
car la question a déja été suffisamment traitée ailleurs (3). ll suffira de rappeler que
['analyse du taux de rendement est fondée sur I'hypothése que les écarts entre les gains
cumulés par les individus au cours de leur vie correspondent approximativement aux

(1) Pour un résumé pratique de la question, voir W. Lee Hansen, ed., "Symposium
on Rates of Return to Investment in Education", The Journal of Human Resources,

été 1967, pp. 291-374.

(2) On peut toutefois se reporter & ['ouvrage de M. Blaug, P.R.G. Layard, et

M. Woodhall, the Causes of Education Unemployment in India. Londres : Oliver
& Boyd, & paraftre en 1968, qui calcule le taux de rendement pour divers
diplédmés et pour la formation professionnelle par opposition & ['enseignement ; on
peut aussi se référer & I'article du méme auteur "Literacy and Economic Develop-
ment" The School Review, hiver 1966, pp. 393-418, qui donne une méthode pour
calculer le taux de rendement du capital investi dans les campagnes entreprises
dans les pays en voie de développement en faveur de I'instruction des adultes.

(3) Voir I'article de M. Blaug, "The Rate of Return on Investment in Education in
Great Britain", paru dans The Manchester School, septembre 1967, pp. 205-251.
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différences entre leurs contributions respectives au revenu national, et sur I'assertion
empirique que les écarts entre les gains individuels peuvent 8tre attribués en grande
partie aux différences de niveau d'instruction plutdt qu'a des différences d'aptitudes
innées et de milieu familial. Certains auteurs jugent 'hypothase de base peu plousible
- sans toutefois envisager tout ce que cette contestation implique ~ d'autre part les
preuves statistiques de ['influence propre de I'instruction sur les gains sont loin d'étre
satisfaisantes. En outre, 1'un des principaux objectifs de I'analyse coft-bénéfice est
d'isoler et de mesurer les ies et les d ies externes qui sont si souvent
engendrées par les activités de I'Etat : c'est 1a en fait ce qui distingue une évaluation
des colts et des avantages d'un projet du calcul de rentabilité financizre pure et
simple. Toutefois on n'est gudre parvenu jusqu’a présent & cerner les effets externes de
I'enseignement (1). En ce sens en tout cas, I'application & I'enseignement de I'analyse
codt=bénéfice a été quelque peu décevante,

D'un autre cété, il faut bien le dire, une grande confusion a &té créée dans le
domaine de la planification de I'enseignement par {'idée qu'il existe d'autres méthodes
que l'analyse colt-bénéfice pour décider si une dépense donnée d'enseignement serait
un investissement économique judicieux , notamment "la méthode de la demande
sociale", la "méthode des comparaisons internationales" et "I'optique des besoins en
main-d'oeuvre”. Or il n'y a pas de raison d'ordre économique d'affecter plus de
ressources & ['enseignement au détriment d'une autre activité, si les avantages écono-
miques mesurables que cela procure ne sont pas plus importants par unité de colt. Si,
par exemple, on admet qu'un gouvernement doit adopter certatnes normes en matidre
de dépenses d'enseignement, en affectant & celui-ci un pourcentage déterminé du
P.N.B. ou du budget de I'Etat (comme le préconisent le plus souvent les partisans
de la méthode de la demande sociale),c'est vraisembloblement sous ['effet d'une sorte
de pressentiment que tant que ces normes ne sont pas atteintes le rendement des dépen-
ses supplémentaires qui pourraient étre consacrées & I'enseignement serait supérieur &
celui de |'affectation des mémes sonmes & d'avtres services sociaux. Malheureusement,
il est impossible de discerner sur quoi ce pressentiment repose, si ce n'est sur la
conviction qu'un pays doit faire comme ses voisins. Ce qui revient & croire, sans plus
de raison, que les autres pays ont réussi d'une fagon quelcongue & affecter un volume
optimal de ressources & leur enseignement et qu*il n'y a plus qu'd les imiter. De la
méme fagon, dans |'optique des besoins en main-d'oeuvre, I'enseignement est consi-
déré comme économiquement rentable dans la mesure ob il résoud le problame de
certaines catégories de personne! qualifié et qui freinent I'expansion économigue. Or,
le colt de la formation du personnel hautement qualifié n'intervient pas dans |'éra=
blissement des prévisions des besoins de main-d'oeuvre, apparemment parce qu'en
estime que la contribution de ce personnel & I'expansion économique serait presque
certainement supérievre au colt de sa formation. D'autre port, dons ['optique des
besoins en main-d'oeuvre on néglige en grande partie non sevlement le codt de
I'enseignement, mais oussi les rémunérations qui seront versées oux gens insirufn.

En réalité, les adeptes de cette méthode de planification de I‘enseignemer'ﬂ Iamen!
totalement de c8té la question des prix et se bornent & déterminer lt’:s besoins mar.énels
& satisfaire pour obtenir une certaine structure professionnelle, ainsi que les'besolm
matériels correspondants auxquels on devra faire face pour obtenir une certaine
répartition de la population active par niveau d'instruction, Tout celu' se‘rc.n raison~
nable s'il n'existait, en fait, avcune possibilité de substitution entre mdwldus_ayum
des compétences professionnelles différentes et s'il n'existait qu'une seule mgmére
d'acquérir ces qualifications & |'écolo. Malheureusement la méthode elle-méme ne
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fournit aucun moyen de vérifier cette hypothese assez extréme. A I'heure actuelle,
les prévisions des besoins en main-d'ocuvre ne peuvent étre établies avec quelque
certitude pour des périodes de plus de trois & cing ans (il est méme fréquemment arrive
que des prévisions & trois ans d'échéance se révelent inexactes) et pourtant presque
toutes les prévisions concernant la main-d'ocuvre portent sur des périodes de 104 15
ans. Autrement dit, I'hypothose sclon laquelle les spécialistes sont difficilement
substituables les uns aux autres est devenu un "article de foi" dont la validité est
invérifiable par essence (1).

Si nous décidons d'affecter un dollarde plus & I'enseignement plutét qu'a la santé
publique, ou & un type d'instruction de préférence & un autre, c'est parce que nous
croyons, que pour la méme dépense, on peut obtenir des avantages plus importants
dans un cas que dans ['autre. Comme les colts sont normalement exprimés en termes
monétaires et, par conséquent, facilement comparables, on présuppose que les avan-
tages & attendre d'un type de dépenses sont d'unc certaine maniére supérieurs. Mais
cette "supériorité" sous-entend I'emploi d'une échelle de mesure cardinale ou du moins
ordinale, ct notre décision de préférer A & B implique donc, en bonne logique, non
seulement que les avantages respectifs de A et de B peuvent étre mesurés, mais aussi
que l'on a déjd réussi d'une manidre ou d'une autre & les mesurer effectivement.
L'affirmation courante selon laquelle on ne peut mesurer les avantages de I'instruction
en raison de leur diversité et de leur caractére diffus recouvre soit un malentendu
sémantique, soit une pure manifestation d'obscurantisme. En fait, si cette affirmation
était vraie, il serait impossible de prendre des décisions en matiére d'enseignement.
La véritable controverse dans le domaine de la planification de |'enseignement porte
sur la nature des avantages de l'instruction, sur le succés avec lequel ils ont été
mesurés jusqu'a présent, et sur les coefficients de pondération qu'on peut assigner @
des avantages qui ne sont pas tous du méme ordre.

L'échec des tentatives faites pour chiffrer la valeur de I'instruction comme un
bien de consommation, ainsi que ses effets externeset tous les autres avantages sociaux
et culturels qu'elle procure, caractérise toutes les méthodes économiques appliquées
actuellement & la planification de I'enseignement. De ce point de vue, il n'y a
aucune raison de préférer la méthode de la demande sociale @ celle des besoins en
main-d'oeuvre, ou & |'analyse du taux de rendement. Nous sommes tout simplement
incapables & I'heure actuelle de mesurer de fagon exacte les avantages de I'instruc-
tion qui ne se traduisent pas directement par des suppléments de gain pergus par les
gens instruits au cours de leur vie, et tous les économistes, de quelque fagon qu'ils
aient abordé la planification de l'enseignement, ont commis |'erreur de négliger ces
avantages indirects. Néanmoins, l'analyse du taux de rendement a |'avantage de
poser le probléme de fagon plus nette, et d'ouvrir ainsi la voie & sa solution, alors
que les autres méthodes excluent pratiquement la possibilité de tenir compte des X
avantages indirects. L'analyse du taux de rendement présente |'avantage décisif d'étre
congue sur le modele de I'analyse colt-bénéfice, donc d'encourager automatiquement
des efforts & trouver une meilleure mesure des avantages de !'instruction. Elle a en
outre le mérite de pouvoir se raccorder assez bien & |'étude de la planification de

(1) Ceci est un résumé de la thése développée par M. Blaug, "Approaches to
Educational Planning", Economic Journal, juin 1967, pages 263-285.
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I'enseignement dans 1'optique de la demande sociale en permettant des comporaisons
entre le taux de rendement privé qui influence le choix des étudiants et des parents
et le taux de rendement social en fonction duguel les gouvernements sont supposés
agir (1). Enfin, cette forme d'analyse semble fournir un moyen commode de réformer
la structure des rémunérations dans les pays en voie de développement (2).

Analyse colt-efficacité

Pour donner une idée de la fagon dont on peut appliquer l'analyse cobt-efficacite
& I'enseignement, j'aimerais résumer les résultats d'une étude que j'ai farte avec l'aide
d'un de mes colldgues & 1'lnstitut Pédagogique de I"Université de Londres, sur les
tendances d'évolution de la productivité globale de facteurs dans I'enseignement
secondaire et supérieur en Gronde-Bretogne (3), Por "tendaonce de lq productivité
globale des facteurs”, on entend une série chronologique retragant I'évolution de la
preduction par unité d'une combinaison de facteurs, toutes les variables &lant mesurées

& qualité constante. On a admis par convention que les facteurs de production
comprenaient :

(1) le temps des &tudiants, mesuré en fonction des gains réels auxquels ceux-ci ont
renoncé en poursuivant leurs études,

(2) le temps des professeurs et des agents administratifs mesuré d'aprés leurs traite~
ments réels, et

(3} les services fournis par les batiments et le matériel scolaires mesurés par les loyers
imputés et les dépenses de matériel.

Les mesures de ces diverses quantités ont &té ensuite fondues en un indice pondéré des
facteurs de production, les coefficients de pondération &tant les parts respectives des
différents facteurs dans ['ensemble des dépenses directes et indirectes, pour le niveau
d'instruction considéré. Lo production, d'autre part, a été évaluée en fonction des
différentes conceptions du rendement de l'enseignement, & savour :

(1) le nombre d'étudiants qui terminent un cycle d'études,

(2) le nombre d'étudiants qui terminent un cycle d'une durée normalisée, les études
plus longues étant considérées comme génératrices d'un supplément de production ,

(3) le nombre d'étudiants qui terminent un cycle d'études d'une durée normalisée
dans différentes matidres, certaines recevant un coefficient de pondération plus
élevé que les autres ;

¢

Voir I'article de M, Blaug, “An Economic Interpretation of the Private Demand
for Education", Economica, mai 1966, pages 166-182.

(2) Voir I'ouvrage de M. Blaug, A Cost~Benefit Fromewark for Educational Plann)ng.
in_DeveIoEing Countries, Washington, D.C. ¢ international Bank for Reconstruction
and Development, & paraftre en 1968.

(3) Voir M.Woodho!l et M. Bloug, "Productivity Trends in British University Ed'uco'f’ion,
1938-1962", Minverva, 616 1965, pages 483-498, ainsi que les “Commentaires
de H.G ., Johnson et R. Stone et vne “Réponse” de M. Waodhall'er M Biavg ,
voir également M. Woodhall et M. Bloug, "Productivity Tren:is in British Seccm-(‘p
dary Education, 1950-1963", Soctology of Education, & paraftre en ovtomne 19:
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(4) le nombre d'étudiants qui obtiennent des notes déterminées aux examen
q s, des

notes plus élevées étant considérées comme un supplément de production ; et
enfin

(5) les effectifs d'étudiants classés selon leurs capacités de gains futures telles
qu'elles resortent des données croisées obtenues en combinant les trois critéres
de I'dge, de l'instruction regue et des gains, étant entendu que les étudiants
dont le potentiel de gains est relativement plus élevé sont considérés comme
un supplément de production (1).

En fonction de chaque définition de la production, le numérateur du rapport entre la
production et les facteurs de production, a pris une valeur différente de sorte qu'on
a obtenu différents indices de la productivité globale des facteurs ou si |'on préfére
du rapport rendement/colt. Nous avons appelé ces différents indices :

21t

) "l'indice non pondéré",
Y "l'indice d'instruction",
(3) "l'indice culturel”,
) "l'indice de succeés scolaire",
) "l'indice économique".

A notre surprise, tous les indices, & la fois pour ['enseignement universitaire et
secondaire, évoluaient dans le méme sens ~ celui de la baisse - au cours des périodes
considérées. Autrement dit, en utilisant des ressources identiques et & qualité égale
du produit obtenu, il fallait davantage de ressources pour former un éléve de
I'enseignement secondaire en 1963 qu'en 1950, Dans les deux cas, la baisse de la
productivité globale des facteurs ou du rendement par unité de colt était importante :
de l'ordre de 28 & 35 % sur une période de 23 ans pour les universités, et de 25 @ 35 %
sur une période de 12 ans pour les établissements secondaires.

D'ordinaire, on procéde & I'analyse colt-efficacité de toute une série de projets
entre lesquels on hésite & un moment donné et dont on veut savoir lequel est préférable
dans les circonstances du moment. Il en va différemment dans le cas qui nous intéresse,
ot il s'agit d'étudier I'évolution & travers le temps du rapport entre le colt et le
rendement d'un seul et méme "projet" afin de déterminer si les ressources qu'on lui
affecte sont utilisées avec une efficacité croissante ou décroissante. La conséquence
la plus frappante de la constatation essentielle & laquelle nous sommes arrivés est
qu'apparemment, on peut, pour juger les tendances du "rendement" de ['enseignement
(au sens qu'on vient de donner & ce mot"), évaluer indifféremment le produit de
['éducation en fonction des buts "intrinséques"” de celle-ci ou de ses buts Mextrinsé-
ques" ; les résultats obtenus ne varient pas en dépit de la diversité des pondérations
utilisées pour évaluer le produit. C'est 1a une conclusion qu'on ne saurait invalider en
invoquant la hausse des frais de personnel et de matériel ; en effet, toutes les

(1) 1l convient de noter que dans le cas des universités, nous n‘avons évalué que
le produit de I'enseignement, car nous n'avons trouvé aucun moyen d'évaluer
la production de la recherche. Aussi, pour les universités, n'avons=nous
inclus dans les facteurs de production que le temps de travail du personnel
enseignant et la valeur des b&timents et du matériel affecté & I'enseignement.
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consommations de facteurs de production étant évaludes, dans nos calculs, en unités
de pouvoir d'achat constant, la productivité globale des facteurs nest pas [finverse
des colts monétaires par éléve ou étudiant, Comme chacun sait, les coots unitaires
ont fortement monté depuisvingtou trente ans dans 'enseignement secondaire et
supérieur britannique, On a expliqué cette housse tantdt en faisant valoir qu'elle
&tait inévitable (I'enseignement, activitéd ob les possibilités de progres techniques
sont nécessalrement limitées, devant rivaliser avec d'avtres branches plus dynamiques
pour se procurer du personnel, du matériel et des batiments), tantét en disant qu'elle
était pleinement justifiée par la "qualité” de plus en plus élevée de I'enseignement
dispensé. Nous avons tenu compte, quant & nous, de tous les renseignements dispo-
nibles sur les améliorations introduites dans 1'enseignement britannique au cours de la
période considérée, et par divers procédés nous avons converti ces changements qua=~
litatifs en changements quantitatifs, Certes, |'évolution de la qualité de ['enseigne-
ment est loin d'&tre connue de fagon satisfaisante, et il est possible de soutenir que
les résultats auxquels nous sommes arrivés sont simplement diis au fait que nous avons
laissé de c8té des facteurs qualitatifs qui, jusqu'a présent, se sont révélés impossibles
& mesurer {1). Mais si cette omission est réelle, elle vise tout autant I'explication
classique de la hausse des colits dans |'enseignement que nos propres caleuls de |'évo-
tution de lo productivité du systeme éducatif. C'est aux tenants de la thése adverse
qu'il incombe maintenant d'infirmer notre conclusion, étant bien entendu que ce que
nous sommes parvenus & établir, c’est moins un ensemble de chiffres précis quiune
présomption d’ordre général quant & I'évolution & long terme de la productivité de
I'enseignement. A moins que I'on ne réussisse & montrer que nous avons négligé
certoins objectifs de !'éducation pour lesquels il aurait été possible de construire

une échelle de mesure, ou que nous ayons omis de faire intervenir dans notre raison-
nement cartaines améliorations qualitatives susceptibles d'&tre chiffrées, il y a liev
de penser que la productivité ou le rendement por unité de codt a baissé dans les
&tablissements secondaires et universitaires britanniques au cours de la décennie

1950-1960,

Il importe de bien voir que notre but principal était de prouver la validité d'une
méthode de mesure de la productivité et de montrer que différents procédés de mesure
ne donnaient pas forcément des résultats contradictoires. Nous nous sommes limités
aux statistiques qui étaient dans le domaine public - celles-1a mémes dont d'autres
se sont servis pour soutenir que la hausse des colts unitaires recouvrait une améliora~
tion de la qualité de I'enseignement = et il n'est pas douteux que nous avons été
gravement génés par la pauvreté des données qui existent sur la question en Grande~
Bretagne, en comparaison de celles que |'on peut se procurer oux Etats=Unis par
exemple. Clest ainsi que pour juger de I'évolution du rendement de 'enseignement
supérieur & travers le temps, on est obligé de normaliser le facteur de production
“temps des &tudiants”, en se référant aux résultats obtenus aux examens de

(1) A titre d’exemple, si la qualité de la recherche universitaire s'ES‘t améliorée
et si (hypothase fort contestable, il est vrai} I'enseignement est ree|.lemenf
complémentaire de lq recherche, il se peut que la qualité ds: 1*enseignement
supérieur ait augmenté sous des formes dont nos chiffres ne fiennent pas
compte,
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['enseignement secondaire ; or il se peut que la qualité de cet enseignement se soit
élevée au cours de la période et il faudrait pouvoir en tenir compte quand on mesure
la "valeurajoutée" parles universités. L'idéal serait donc de pouvoir comparer les
notes obtenues & des examens nationaux par les jeunes gens &gés de 18 ans et par les
mémes lorsqu'ils atteignent 21 ou 22 ans. Malheureusement, I'Angleterre sélectionne
les étudiants admis & entrer & |'université parmi ceux qui réussissent & la deuxiame
partie (advanced level) du "General Certificate of Education"”, laquelle consiste en
une série d'épreuves par matiére jugées par cinq jurys répartis dans |'ensemble du pays
et dont les critéres d'appréciation different quelque peu ; ces critéres sont devenus
plus rigoureux avec le temps, mais il n'existe pas de données de source indépendante,
semblables & celles qu'a fournies le "Project Talent" américain, dont on puisse se
servir pour estimer avec précision |'ampleur de cette évolution. De plus, & la diffé-
rence de leurs homologues américains, les étudiants anglais qui terminent leur licence
ne passent pas un examen national de classement au moment d'aborder les études du
troisigme cycle. Autrement dit, on n'a vraiment pas d'éléments solides pour estimer
la "valeur ajoutée" par les universités britanniques, en entendant par la I'élévation
du niveau d'instruction des étudiants entre ['époque de leur entrée & l'université et
celle ov ils obtiennent leur dernier certificat de licence (1). Cette insuffisance des
données fausse & la fois la mesure du travail fourni par les étudiants dans fous les
calculs destinés & faire ressortir 1'évolution de la productivité des universités, et
['appréciation du colt et du rendement de ['enseignement tant secondaire que supérieur
lorsqu'on définit ledit rendement en fonction des buts "intrinséques" du systeme
éducatif.

De méme, nous avons admis que les différences de valeurs entre les professeurs
correspondaient & tout moment aux différences entre leurs traitements, lesquels sont
fonction de deux variables seulement, en Grande-Bretagne : les grades universitaires
et I'ancienneté. Nous nous sommes efforcés ainsi de mesurer le facteur de production
“travail des professeurs" en unités de qualité constante. Ce faisant nous avons fotale-
ment laissé de c8té la question fort controversée du lien entre le rendement du travail
des professeurs et le nombre des él2ves par classe. Plus exactement, nous avons consi=
déré qu'une diminution du rapport éleves/professeurs équivalait & une baisse de
productivité, & moins qu'il ne fut prouvé par les statistiques que des classes & effectifs
plus faibles élevaient la qualité de I'enseignement. En cela nous avons fait peu de
cas du dogme pédagogique selon lequel les classes moins nombreuses amélioent la
qualité. C'est qu'a vrai dire tout le but de I'exercice était de démontrer, premigrement
que méme si ce dogme correspondait & une vérité, il faudrait mettre en regard de la
qualité accrue de l'enseignement dispensé dans une classe & effectif réduit |'augmen=
tation de son colt et, deuxizmement, que les renseignements disponibles ne corrobo-
raient pas la thése selon laquelle les meilleures classes sont celles qui comptent le
moins d'éleves. Il est assez évident que si la qualité de I'enseignement dispensé

(1) La méme observation s'applique @ moindre degré aux écoles secondaires britan-
niques : une explication plausible de la baisse de leur productivité serait que
I'éléve moyen soit de moins en moins doué pour les études secondaires & mesure
que davantage d'éléves prolongent leur scolarité au deld de 15 ans. L'enseigne-
ment & donner & ces éléves pour les amener & un niveau d'instruction déterminé

devrait &tre plus intensif et dispensé par des professeurs plus qualifiés. La
réalité de cette évolution est toutefois loin d'&tre démontrée.



(mesurée d'aprés les résultats obtenus par les él2ves aux examens) est réellement fonc=
tion de l'effectif des classes - affirmation que des études antérieures ont mises en doute -
la relation n'est pas une fonction manotone ; c'est plutdt une fonction discontinue en
escalier & plusieurs maxima et minima, lesquels varient avec la matizre enseignée, les
méthodes pédagogiques employées, ['age des étudiants et leurs aptitudes. L& encore
nous aurions aimé pouvoir faire intervenir explicitement la dimension des classes dans
le calcul des consommations de facteurs de production, mais nous avons db y renoncer
faute de données suffisamment solides sur les effets des variations du nombre d'élaves
par professeur. Le plus grand mérite que pourralent avoir les résultats de nos caleuls
serait d'inciter & mettre en question lo croyance complaisamment entretenue dans les
milieux enseignants selon loquelle le rapport él2ves/professeurs est une variable
parfaitement descriptive de la qualits de I'enseignement.

Enfin, mé&me si I'on est partisan d'évaluer le colt et le rendement de ['enseigne~
ment en termes étroitement économiques, on se heurte au fait qu'en Grande-Bretagne
les recensements ne fournissent pas de données sur les gains des individus classés d'apras
leur Gge et leur niveau d'instruction. Les indications dont nous nous sommes servis
provenaient d'enquétes spéciales par sondage et ne permettaient pas de faire de dis-
tinction entre les étudionts selon le domaine dans lequel ils se spécialisaient. De plus,
on peut penser que !'instruction contribue & la réussite matérielle des gens non pas
simplement en accroissant leur capacité de gains, mais oussi en favorisant leur mobi-
[ité professionnelle et géographique (qu'il s'agisse pour eux de chonger de métier, de
branche ou de région). Il faudrait disposer de statistiques sur la mobilité des travail-
leurs classés par niveau d'instruction, chose qui n'existe pas en Grande~Bretagne, ni
d'ailleurs dans la plupart des autres pays européens,

D'autre part, il existe dans le domaine de I'éducation des objectifs largement
reconnus - comme |'égalisation des chances d'accas aux études supérieures dont nous
avons d0 renoncer & tenir compte, non pos par impossibilité de les exprimer par des
coefficients de pondération & appliquer & la production, mais tout simplement parce
que les données disponibles se révélaient inutilisables. On peut concevoir par exemple
qu'égoliser les possibilités d'instruction offertes & tous les adolescents reviendrait &
accroftre la proportion des enfants de travailleurs manuels qui accédent & [‘enseigne-
ment secondaire long et & |'enseignement supérieur, Malheureusement, cette propor-
tion n'a absolument pas varié depuis 1938 dans les universités et il n'existe pas de
statistiques nationales qui indiquent comment elle o évolué dans les écoles secondaires
postérieurement & 1950, Il n'est pos difficile de déterminer les caractéristiques des
données dont on aurait besoin pour juger de I'efficacité avec laquelle I'école a accru
les "chances de réussite dans la vie" des enfants issus de la classe ouvrizre. Mais le
fait est que ces données n'existent pas en Grande-Bretagne.

On pourrait multiplier presque indéfiniment les remarques de cette nature, en
continuant & montrer quels sont parmi les renseignements nécessaires pour mesurer‘la
productivité ou le rend: t de l'enseig t, ceux dont on dispose et ceux qui
font défaut. Le fait important est que ['analyse codt-bénéfice et colt-efficacité
fournit un cadre de pensée qui fait ressortir de Iui-mén.!e les lacunes les plus graves
de !'information disponible. C'est 1a son principal mérite.

-~
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Selon Popper, les propositions scientifiques se distinguent des propositions métq-
physiques par la propriété qu'elles ont de pouvoir &tre refutées. Non seulement les
propositions scientifiques sont réfutables mais encore elles appellent la réfutation
en tant que garantie du progrés scientifique. La constatation que la productivité des
écoles secondaires et des universités britanniques a baissé depuis un certain nombre
d'années, méme si |'on définit leur production de différentes maniéres, appelle une
réponse de la part des spécialistes de la psychologie et de la sociologie de I'ensei-
gnement et nous serions fort heureux qu'ils nous démontrent que nous sommes dans
I'erreur. La seule régle que nous demanderons de respecter & ceux qui reléveront le
gant est de s'en tenir & des variables quantifiables. Nous ne prétendons pas que les
faits mesurables sont seuls significatifs ; simplement, ca qui ne peut s'exprimer en
terme de "plus ou de moins" se trouve forcément exclu des facteurs de choix entre
diverses formes d'action.



ALLOCATION OF RESOURCES TO EDUCATION —
TOWARDS A THEORY OF SUBSIDY

by Joseph Froomkin

The coniribution of education to welfare has been analyzed from a number of
different angles. Both educators and the general public have looked upon the outputs
of education non-quantitatively; education has been regarded by these groups as a
means to spread enlightenment, knowledge, and improving the quality of life in a
given country. Peripherally, though with increasing frequency, education has been
cited as en important ingredient in the preparation of youngsters for the world of work.
These statements are bosed on impressionistic appraisals of trends in employment and
little effort hos been exerted to measure the contribution of given types of education
to preparation for specific trades or occupations.

Side by side with these impressionistic appraisals of education, a growing body of
quantitative literature has been produced, mostly by economists. This research hos
tried to (1) measure how much the educational effort or the total stock of knowledge
contributes to the gross national product, and (2) calculate internal rates of return/1/7

-

[17 Investment in education is measured in terms of the increased lifetime earnings
accruing to a given individual. In effect, a rate of return is calculated which
equates the increased expected income with the added expense and foregone
earnings of continuing education.

* I would like to thank Professor R, Wolfson of Syracuse University, who helped
develop the model, ond Dr. H. Levin of Brookings for some criticisms. The respon-
sibility for the conclusions is the writer's, and is not necessarily shared by U.5.O.E.
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(profit) to individuals or socicty from different levels of educational attainment
Economists try to answer questions such as these: How much will the producfionlof
goods and services in a country increase if more is spent on education? How much
more can a person be expected to earn if he graduates from high school as contrasted
to grade school; college as contrasted to high school, etc.? In the second instance
the rate of return has been used to point out the profitability of investment in educa’-
tion as compared to olternative investments, say in plant and equipment.

These two approaches have not been brought together, either by translating the
qualitative statements of educators and the general public into more quantitative
terms, or by looking at some of the social implications (and the soundness) of the col-
culations of the quantitative exercises. This is the nub of the dilemma of introducing
quantitatively-oriented techniques for decision-making into the charting of policy for
cducation.

This chasm moy explain why quantitative evaluations of educational policy have
failed to influence educational planning even in the U.S,, where the technique has
been indulged in most actively. Possibly this has occurred because these exercises
have failed to produce intuitively reasonable guidelines for the policymaker. For
instance, there is gencrol agreement that the needs and social aspirations of lower
class students, especially Negroes, are not met by the educational system as it is
constituted today. Should the policy of subsidizing the disadvantaged be changed
because the internal rates of return from education are lower for Negroes, than, say
lower middle-class students? The policy-maker will state a resounding "no" to this
question. The economist does not have a very good comeback to him, because he has
doubts that he is measuring all the relevant factors needed to calculate the correct
rate of return. What is even more important, more and more economists are starting
to doubt whether the relevant effect of education should be measured in terms of rates
of return to individuals or socicty, or whether education should be looked at as a
means of altering the relative distribution of income within our society.

The present paper attempts to present an alternative rationale to justify subsidies
to education. As with most pioneering efforts, it raises as many questions os it answers.

Reasons for Questioning Present Quantitative Approaches of Measuring Educational
Outputs

Before attempting to adopt and develop something new, it behooves one fo
examine critically what has been done before and explain why it is inadequate. The
contribution of economists: notably Theodore W. Schultz, and his investment theorx
of education; Edward F. Denison's estimates of the contribution of education to nation-
al productivity; and the work on human investment pioneered by Gary Becker must be
examined at the very outset.

An English economist has remarked that "the science of economics is almost as .
subject to fashions as the art of dressmaking” (Blaug, 205). The investment approac '
to educotion, first mentioned by Adam Smith and further elaborated by Alfred Marshall,
has received renewed attention as a result of work by T.W. Schultz (Schylf.z, 1955),
and has been further elaborated by a large number of other writers (see blb!lography)-
The major point made by the proponents of this analysis is that past expenditures on
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education can be regarded as o stock of investment similar to investment in producing
durable goods. Hence, education affects the productivity of the current population of
a country as much as does the stock of physical capital. Schultz, for one, is willing
to oscribe some of the growth in total productivity to investment in man (Schultz,
1962). He makes the point that the productivity of the 1950s or 1960's would be
inconceivable with human resources that had the "capabilities per man (that) existed
as of 1900 or even 1929 in the United States "

Another writer, Edward F. Denison (Denison, 1962) ascribes 23 percent of the
growth of the national product to improvements in the quality of the labor force. He
states, "This improvement in the quality of the labor force reflected changes that had
been mede in education of the young ...."

Jorgensen and Griliches in an ingenious article explain the increases in producti-
vity in the U.S. during the period 1945-1965 as a function of quality improvements in
capital and labor inputs. According to these two authors, the improvement in the
quality of {abor accounted for roughly 14 percent of the improvement in productivity
{Jorgensen and Griliches, 1967).

If one were to put confidence in these estimates, one could then compere educa-
tional investments with other investments open to the economy, and determine the
optimal needs to maximize the growth of the national product. Unfortunately, these
estimates do not in any way indicate at what point education's contribution to the
G NP starts declining, or what level of education is required for certain levels of
technology.

The argument that education contributes to productivity has a great deal of intui-
tive appeal. Yet it cannot be pushed to its logical conclusion without some violence
being done to it, If "a Ph.,D. pill" were suddenly discovered, giving the total popu-
lation of the U.S. the level of knowledge attained by Ph.D.'s from leading institu-
tions, it is not likely that the natienal output would increase dramatically overnight
At best, as workers become interchangeable frictional employment may go down. Some
unfilled jobs requiring high skills would be filled. Yet, with present technology, only
minimal replacements of labor with capital are probably possible. Hence, until a new
technology is introduced, no dramatic shifts 1n production can be expecfed.

The investment theory of education is also quite vulnerable if one credits the
results of o number of cross-sectional studies  For example, in the U,S., educational
attainment by industry does not correlate with the rate of technological change (Jaffe
and Froomkin, 1968)

It is also quite possible that, to a large extent, the unexplained residual in the
productivity of the U.S, economy is due to statistical problems which produce spurtous
correlations of increases in educational attainment to productivity The residual may
be due to (1) insufficient weight being placed on the increasing productivity of capi-
ra|[|7, it may also be {2) accentuated by the problems of using homogeneous produc-
tion functions to estimate the contribution of {abor and (3) the index number methods
in the pricing of new products in G NP statistics, which tend to inflate the contribution
of labor to GNP. The recent findings by Denison (Denison, 1967) that increases in

ﬂ? Jorgensen and Griliches con also be criticized on this ground. Their estimate of
capital productivity is based on a narrow look at copital productivity series.
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productivity in Europe were not related to the magnitude of the educational investment
add to undermining the confidence of social scientists in this type of analysis.

If educational investment does not contribute to growth of the national product,

at least in the short-run, can educational investment decisions be based on the inter-
nal rate of return of various avenues of education?

Internal returns from education must be handled gingerly once they are taken out
of the context of measures of a contribution to the level of production. They are
significant, though, in o number of different contexts: (1) The internal (private) rate
of return may be an indicator of the incentive necessary to induce a given proportion
of eligibles to strive for a higher educational attainment. It is the reward which
individuals expect for investing their time and money to acquire more knowledge, and
(2) the difference in the rates of return for various levels of education may be used as
a guidepost to equalize income distributions. The contribution of education to social
externalities, as important as they may be, are not discussed in this poper.

The internal rates of return to education for different levels of attainment are pro-
bably determined by some form of "social function of demand for education". How
much education is desired probably depends on the level of incomes in a given society,
and the relationship of foregone incomes incurred in continuing one's education in
relation to the cost of education, and the fomily income of the student. In other
words, the higher the recl family income in a society, the higher is the proportion of
youths likely to wish to continue education longer; the lower the ratio of starting
salaries to family income (or the chance to get an entry job at a young age) the more
likely are youths to continue attenting educational institutions, if the costs of obtain-
ing an education plus foregone income are higher in relation to family income, the
proportion of young people likely to continue their education will be less.

This hypothesis is consistent with the assertion that part of the cost of education
is consumption, and part of it is investment. It can be stoted in a different way by
asserting that the propensity to consume education is income elastic.

For a particular level of education, higher rates of return may be taken as a
signpost that there is under-investment in that sector, and that more should be spent
to drive the rate of return down. Or one may take the perverse point of view that no
additional subsidies can be justified if internal rotes are already high. This has been
the substance of Professor Friedman's argument that college education should not be
subsidized. Actually neither one of these positions is logically consistent with the
orientation of a social policy designed to equalize incomes or opportunities. High
rates of return to low levels of education, e.g. elementary education, may accrue to
individuals in a country where elementary education is already universal, and no
additional resources need be cdded._/_]] Conversely, high rates of return from college
education may indicate shortoges or under-investment, if these rates or return are
higher than those from investment in secondary education. Yet, it may be necessary
to channel investments to secondary education as well as higher education in order to
increase the number of students eligible for post-secondary study.

/17 Or these rates may reflect returns to brawn, rather than marginal returns to
"7 developing brains.
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Current rates of return may, under certain circumstances, give a clue to alloca~
tion of resources. For instance, in o country with an egalitarian policy, or one which
strives to reduce disparities of incomes, educational policy should be tuned in concert
with o country's production function. The policy ought to try to fix the supply of
educated people in such quantities that each subsequently higher level of attainment
produces a lower rate of return than the preceding level. If the supply of labor is such
that the internal rates of return for each increment of educational attainment is lower
than for the previous one, income disparities within this particular country will be less
than if each year of incremental educational attainment is rewarded more,

The Theory of Subsidies

A most general statement about the objectives of educational subsidies may be
presented in the following terms: (1) If the objective of educational policy is to reduce
income disparities {a) investments in education must first produce o monotonically
downward slope in internal rates of return for each additional increment in educational
attainment, and (b) educational investment policy should attempt further to reduce
effective income differentials between different groups of the population by increasing
the negative sfope of this curve.

We shall limit ourselves below to discussing subsidies and income disparities. If
we were to assume that o given rate of return is required to ottract some proportion of
the population to pursue their education, it is quite possible but unlikely that the
internal rates of return for those completing a higher level of education will increase
from present levels./l?

We intend to examine in this paper the relationship between different levels of
subsidies to educaﬁon,ﬁ/ the rate of return, and its effect upon lessening income
inequalities. As soon as one grants the assumption that a given rate of return is
necessary to induce a given proportion of eligibles to be attracted to a given level of
education, the only way of reducing the inequalities between those who are well-
educated and those who are less well-educated is to reduce the amount of the indivi-~
dual's investment needed to complete a more advanced level of education If a rate
of return for a given level of education | is written as ¢, , the investment for the ith
level is denoted by /, , the difference in income (Y) for those who have completed it
will depend on

aY, = Flr.l, )-- --===(1)
In the simplest non-dynamic state, a subsidy (5) for level i may resul.t in the

occeptance of o smaller income differential than in the absence of the .subsldy by that

part of the population which chose to pursue their studies up to tevel i . If out-of-

[|7 If rates of return have to be increased, the relative differences in income between
levels of education become controlling.

_/27 Underlying this discussion is the simplifying assumption of homogenity of offerings
by level of education.
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pocket costs after the subsidy are

then

R A A R (2)

Actually, the subsidy will affect li ,ina number of ways, For instance:
s

1. The fact that a smaller investment is required to complete a given level of educa-
tion reduces the risk (R) of not completing this level of education, and hence should
reduce the expected rate of return.

This can be represented as follows:

o TS 3
or )

2. The availability of a subsidy is likely to induce some portion of the more able
persons to continue their education, as long as ability is a prerequisite for access to
higher levels of education. Under these circumstances, those who attain a lower level

of education are likely on the average to be less well-qualified relative to those who
attain more than would be the case if no subsidy were available.

0,-'01-_]< Uis"ﬂ(l-_])s

As an aside, it should be noted that in those countries where admission to higher
levels of education is rationed, highly competitive, and currently subsidized (as is the
case of the U,K, in higher education), broadening access on the U.S. non-selective
pattern may result in lowering quality and reduce the average rate of return drastically.

3. Similarly, the number of persons (V) attracted to a level of education will increase,
as the subsidy increases.

Y 5
55 > O (5)
4, Just as numbers increase, the effect of the increased numbers is likely to reduce
the rate of return (if demand does not change)

Y
5N
5. The effect of the subsidy on the rate of return will hence depend upon (a) the
effect of the subsidy on the conception of risk by the students, (b) the influence of
supply, given anticipated rates of return, on the rate of return in future years, and
(c) changes in quality between students who go on to a higher level of education, and
those who do not.

< Ommmmm e (6)

6. The effect of a subsidy on the demand for education needs some comment. The
effect of granting a subsidy will raise the perceived rate of return from comple’ring'fhe
next level of education given the wage rates set a time before the subsidy was cv'ml—
able. Hence a much larger proportion of the population will opt to continue their
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education than was true hitherto. In effect, ina stationary state, the ex-post return
rates will be lower than thase anticipated by the first wave of students when they
decided to continve studying. The new low rates of return will discourage others in
later years to spend more years in school, and eventually, as a result of the drying up
of the supply, the rates of return will start rising again. This is nothing more than the
fomilior cobweb theorem.

In o dynamic society, by contrast, developments may be different. If technology
is likely to require a higher proportion of highly educated persons, the subsidy rate
may be set to attract more people to higher levels of educational attainment in line
with future requirements.

Problems of Measurement

In order to estimate the effect of changes in subsidy levels, it will be necessary
to collect and look at data obout education in a novel manner We discuss below the
kind of statistics which will have to be gothered. This exposition is intended to stimu-

late o new direction in data collection and analysis.

Rates of Return to Education - International Comparisons

Table 2 reproduces internal rates of return in a number of countries. The figures
are not precise, and should be used only as rough magnitudes for purposes of compari-
son, A number of interesting observations can be made, though, on the basis of the
data:

1. Internal rates of return for what may be called roughly the equivalent
of a high school education fluctuate in most countries in the range of
12 to 17 percent. The enrollment of eligibles in high school appears
to be much more dependent on the level of income in a given country
than the rate of return. For instance, the private rates of return for
high scheo! are similar in the U.S.A., Mexico and Chile. The pro-
portion of eligibles {defined for this purpose as children aged 15 through
19) in schoo! vary from a low of less than 10 percent in Mexico, to
roughly o quarter of the population in Chile, and nearly 80 percent of
the population in the U.S,A. The per capita incomes in these three
countries were $2,400 in the U.S.A,, $400 in Chile, and $200 in
Mexico.

2. As arule the internal rates of return decline for each level of educa~
tion up to and including high school. In some countries, notably
Mexico, the U.S.A,, and probably Venezuela they increase for those
who go to or complete college. In those cases, it can be presumed
that present post-secondary policies tend to increase concentration
of incomes in the upper brackets.

3. There are undoubtedly international differences in propensities to
consume education. Nevertheless, the low rates of return in Israel
to secondary education, despite relatively higher levels of personal
incomes have depressed secondary attendance rates (Table 2).
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Shifts in Demand and Rates of Return

Just as there appears to be little international stability between levels of atten-
dance and rates of return, there appears, on the basis of U.S. data, indications that
rates of return change over time. It has been extremely difficult to isolate what share
of the change is due to shifts in demand, and compare it to change which is due to
shifts in quality of the labor force.

The most promising method is to attempt to measure relative changes in wages for
a given occupation and educational level for new entrants. New entrants are tikely
to feel the impact of changes of demand and supply more clearly. Looking at relative
changes in wage rates for different educational levels, occupation by occupation, is
likely to keep those quality differentials which are translated into wage rates constant,
and make it possible to measure shifts in relative wages for two time periods between
persons with the same educational attainment (see Table 3). For instance in 1960,
college graduates aged 25 to 34 earned median wages of $6,240 in professional occu-
pations and $5,361 in the clerical sector. Similarly for high school graduates, with
no college, a median wage of $5,818 was recorded in professional and technical jobs
ond $4,961 in semi-skilled trades.

During a given interval, one may expect that these differences in quality may
persist. Unfortunately, the statistics cited above were collected in the U.S.A. for
the first time in the 1960 census. We shall have to wait a few more years to test the
reasonableness of this assumption.

Quality and Subsidies

Persons with the same omount of formal education often earn different amounts,
depending upon their native ability. We have implied that the introduction of sub~
sidies may very well accentuate these differences in earnings, as persons with the
requisite ability will go on to higher levels of educational attainment. Their earnings
will be higher, not only because they are smarter, but also because they can expect
some additional return from their education.

There are a number of interesting theoretical implications to this proposition. For
instance, if educational subsidies to a given level of students, say college students,
are increased, but the number of spaces for college entrants remains constant, it is
quite possible that higher education institutions will become more selective, and only
admit the most gifted students. Under those circumstances, the concentration of
incomes is likely to increase, rather than decrease. That is to say subsidies to sruc?enfs
must be accompanied by availability of additional places if income concentration is 0

be lessened.

We have tried to quantify the range of outcomes by estimating earning differen-
tials due to native ability in a rather crude way (see Table 4). Taking available dcfa
on differentials in earnings for high school graduates to whom military tests of intefli-
gence were given during the Korean war (Cutright, 1967), we have tried to estimate
(1) income differentials of high school dropouts, high school graduates, and college~-
going populations, which could be accounted by ability differences (Project Talent),
and (2) the effect on the differences in incomes between high school and colle?ge-
going populations, if financial constraints for going to college were removed in the
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United States (Froomkin, 1968).

Our findings indicate that half of the income differential between dropouts and
high school graduates, and one-third of the difference in the income between the
population which stops at high school and college graduates can be accounted by
differences in ability. These findings are at variance with those of Becker (Becker,
1964), but are fairly consistent with those for the United Kingdom (Blaug, 1965). As
more detailed data covering the total United States become availoble in the next few
months, we shall revise our paper, ond become more sanguine obout these findings if
the new dato support them.

Using the same curve of wage differentials relative to ability, we tried to esti-
mate the effect of drawing an increasing number of high school graduates to attend
college, on the assumption that financial constraints are removed (Froomkin (2),1968)
Our estimates indicate that the income differential between college students and per-
sons stopping at the high school level is likely to increase further by 1 percent, if
these constraints are removed.

Risk and Subsidies

We know very little gbout the way risk affects expected rates of return from
education. Hence, we can say very little about the way increased subsidies will
offect risk.

It is recsonable to postulate school completion rates are related to rates of return,
In the United States, for instance, the risk of not completing four years of college in
the 1950's was roughly double that of not completing highschool. The risk also varied
by income group. Within a given ability group, the risk of not campleting high school
for those whose parents were in the lowest socioeconomic group wos roughly double
the risk for those who were in the highest sociceconomic group Hence, a reduction
of risk through subsidies is likely to decrease considerably the necessary rate of return
to attract a given proportion of students to higher education.

Summary

The objective of this paper was to present an afternative fo the conventional
theories for the allocation of resources to education. We also indicated some of the
variables which ought to be looked at to evaluate the effects of subsidies on the
pattern of the distribution of income for the population in order to gauge the effect
of these subsidies. Finally, we hope to have conveyed to the reader the necessity
of looking at the effects of educational investment serially, rather than in terms of
simple inter-temporal analyses.
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TABLE 2

Rate of Return and Income for Selected Countries

School Attendance Mean Income
Country % 15-19 yearoldsinschool Rate of Return (in100'sof U.S. A, dollars)
Venezuela 13 17 6
Chile 27 17 4
Columbia 11 30 2
Mexico 10 17 2
Israel 25 6 9
United Kingdom 75 13 12
United States 80 18 24
TABLE 3

Relative Wages and Ability

% in Ability Quartile

Relative
Wage Dr s High School College College
opov No College  Dropouts  Graduates
Ability Quartile
Low 1.00 54.5 38.5 18.6 2.2
2 1.28 27.0 32.2 16.7 8.7
3 1.48 12.9 21.9 34.0 27.2
High 1.58 5.6 7.4 30.7 61.9

Relative Wage 94 1.00 1.13 1.24
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ALLOCATION DES RESSOURCES DANS L’'ENSEIGNEMENT :
VERS UNE THEORIE DES SUBVENTIONS

par Joseph Froomkin (Résumé)

Le but de |'étude est de présenter une solution nouvelle pour I'affectation des
ressources dans le domaine de I'enseignement.

Les premiéres évaluations quantitatives des politiques en matiére d'enseignement
n'ont pas réussi dans leur ensemble & influencer la planification de |'enseignement
méme aux Etats-Unis, o pourtant les techniques quantitatives ont été trés largement
utilisées. L'analyse de |'enseignement sous |'angle de l'investissement qui a été
mentionnée tout d'abord par Adams Smith et qui, plus tard, a été mise au point par
Alfred Marshall a fait I'objet d'un regain d'attention & la suite des travaux de
T.W. Schultz, puis a été complétée par un assez grand nombre d'auteurs. L'argument
principal des promoteurs de cette forme d'analyse est que les dépenses déja encourues
dans le domaine de |'enseignement pzauvent étre considérées comme constituant un
stock d'investissement ressemblant & I'investissement pour la production de biens
durables. En conséquence, l'enseignement affecte la productivité de la population
d'un pays & un moment donné tout autant que le stock de capital. On pourrait donc,
en principe, comparer les investissements en matiére d'enseignement avec les autres
investissements que pourrcuf enfreprendre |'économie et déterminer les besoins oph-
maux pour maximaliser la croissance du produit national. Malheureusement, les esti-
mations des effets de |'investissement en matiére d'enseignement n'indiquent en aucune
fagon & quel point la contribution du systéme éducatif & la formation du produit
national brut commence & diminuer, ou quel volume d'enseignement est nécessaire
pour obtenir des niveaux donnés de technologie.
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La these selon laquelle I'enseignement contribue & la productivité a intuitivement
beaucoup d'attrait. Cependant, il n'est pas possible de pousser ce raisonnement
jusqu'a sa conclusion logique sans lui faire violence. Si une "pilule de doctorar”
était soudainement découverte, qui conférerait & ['ensemble de la population des
Etats-Unis, le niveau de connaissances otteint par les détenteurs d'un doctorat formés
par les institutions les plus éminentes, il n'est pas certain que I'output national avg-
menterait dramatiquement d'un jour & *qutre,

Si I'investissement en matidre d'enseignement ne contribue pas & I'augmentation
du produit national, au moins dans le court terme, est-il possible que les décisions
d'investissement en matidre d'enseignement soient fondées sur le taux du rendement privé
de divers débouchés de I'enseignement ?

Le concept de taux de rendement internes dérivés de I'éducation doit &tre traité
avec des précautions extrémes lorsque ces taux de rendement ne sont pas analysés dans
le contexte de I'évaluation de la contribution au niveau de la production, Ces béné-
fices, cependant, ne sont pas négligeables dans tout un ensemble de situation :

(1} le taux de rendement privé peut &tre un indicateur du stimulant nécessaire paur
encourager une certaine proportion de ceux que l'on accepterait, & rechercher
un niveauv d'enseignement supérieur, C'est le bénéfice que les individus attendent
de I"investissement qu'ils font en temps et en argent pour acquérir des connais-
sances supplémentaires : et

{2) la différence entre les taux de rendement pour différents niveaux d'enseignement
peut &tre utilisée comme un repere pour égaliser les distributions des revenus.

Pour un niveau spécifique d’enseignement, des taux de rendement plus élevés que
les autres peuvent indiquer qu'il y a sous-investissement dans ce secteur et qu'il
faudroit donc dépenser davantage pour réduire le taux de rendement. Bien sUr, on
pourrait adopter le point de vue assez vicieux qu'aucune subvention supplémentaire
n'est justifiée si les taux internes sont déj & élevés. En fait, aucune de ces pasitions
n'est vraiment cohérente avec les orientations générales d'une politique sociale qui
vise & égaliser les revenus et les opportunités. Les taux de rendement élevés pour les
niveaux inférieurs de I'enseignement, c'est-a-dire I'enseignement élémentaire,
peuvent bénéficier & des individus dans un pays ob |'enseignement élémentaire est
dé; universe!l ; il n'y a donc pas besoin de ressources supplémentaires. Réciproquement,
des taux élevés de rendement tirés de I'enseignement universitaire peuvent déceler des
pénuries ou un sous~investissement, si ces taux de rendement sont plus élevés que ceux
des investissements dans |'enseignement secondaire.

Les taux actuels de rendement peuvent, dans certaines circonstances, faciliter la
répartition des ressources, Par exemple, dans un pays poursuivant des politiques
égalitaires, ou dans un pays qui vise & réduire les disparités des revenus, les
politiques en mati2re d'enseignement devraient &tre congues de telle sorte qu'elles
produisent une offre de personnes instruites pour lesquelles & chaque niveau succe.ssif
d'éducation plus élevé correspondrait un taux de rendement moins élevé que le niveau
précédent.
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La théorie des subventions

De fagon trds générale, on peut dire que les objectifs des subventions en matiare
d'enscignement sont les suivants : prenant pour hypothése que les objectifs des poli-
tiques en matiere d'enscignement sont de réduire les disparités des revenus,

(@) les investissements dans |'enseignement doivent d'abord produire pour
chaque augmentation marginale du niveau d'enseignement des taux de rende-
ment internes sous forme d'une pente descendante monotonique, et

(b) vne politique d'investissements dans l'enseignement devrait s'efforcer,
en outre, de rédvuire les taux réels de rendement dont bénéficient certains
groupes de la population, en augmentant la pente négative de cette
courbe pour ce qui est des taux de rendement sociqux.,

Dés que I'on admet 'hypothése qu'un taux de rendement donné est nécessaire pour
encourager une proportion donnée des individus que l'on serait disposé a accepter, &
se diriger vers un niveau donné d'enseignement, le seul moyen de réduire les inéga-
lités entre ccux qui ont atteint un haut niveau d'enseignement et ceux qui ont atteint
un niveau moins élevé est de réduire le montant d'investissements nécessaire pour
atteindre un niveau plus élevé d'enseignement. Toutefois, si les subventions &
['ensecignement pour un effectif d'étudiants & un niveau donné, disons par exemple
les étudiants du niveau universitaire, sont augmentées, mais qu'en méme temps le
nombre des places disponibles pour les étudiants entrant & |'université reste constant,
il est fort possible que les établissements d'enseignement supérieur deviendront plus
sélectifs et n'admettront que les étudiants les plus doués. Dans ces circonstance, il
est vraisemblable que la concentration des revenus aura tendance & augmenter plutot

qu'a diminuer.

Afin d'évaluer les effets des changements des niveaux de subvention, il sera
nécessaire de rassembler et d'examiner les données qui concernent |'enseignement
avec un regard neuf. L'étude examine ensuite les catégories de statistiques qu'il
faudra rassembler.
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I INTRODUCTIO N

N A b A it % el g it

The purpose of this paper is to discuss on empiricol cost model. Originally, this
model war wotled out to ostess future 1rends of school expenditure in the Federol
Republic of Germany (FRG)Y. Insteod of discussing in detail the empirical results of
the model, we intend to describe its structure ond to assess its intrinsic value within
the framewark of educational planning. Therefore, we stort with o conceptional des-
cription of this framework; the model': relevance for planning purposes will be exam-
ined {0 the sccond poart of the poper,

Cost models represent o link between educational activities and their economic
implications. Since all public activities are supposed to be co-ordinated within o
public budget, we thould try to find out the similaritics and differences between
cducational planning ond public budgeting in general. For this purpose, we use the
tools of system: analysis. We treat educational planning and public budgeting as pro-
cesses which tale ploce between different units and are connected by o communication
network. By wiing the languane of systems onalysis, we try to offer an integrated view
of educational planring, public budgeting, ond cost models. /1] Within this con-
text, we ore able to discuss the cost model a3 a potentici information tool in educa-
tional planning, thereby thowing its Himitarions.  This opproach helps us to envisage
further possible impravements of cost models. Within the traditiono! framework of
cconemic theory, the methodoloaical aspects of cost models ore port of the cost/
benefit aralysis. VWithout going into details of measurcmcn!f?}, we intend to inter-
prete the postible uses of cost/benefit anclysis ot the different stages of the educa-
tional planning process.

fl. EOUCATIONAL PLANNING, PUBLIC BUDGETING, AND COST/BENEFIT
ANALYSTS

- Bt comer s

1. Educational Plenning

Before starting on the role of cost models in educotionol planning, let us give
some details obout our conceptual From(:work‘_/-;é?, and exploin briefly why we stort
with the systems: approoch. There ore two reasons for this. First of all, it is impo.s-
sible to use only one “language” for an adequate treatment of such o complex social
system as the educctional system. Economic opproaches per se cannot be used os o
tool for politicel decision mcl»:ing!{‘:]. We need common symbols as a bosis for an

/1/ This does not mean, however, that such a system exists already in the FRG.

/2/ For an excellent review of problems related to cost/benefit onolysis," see .
h PREST, Alan R. and TURVEY, R., "Cost-Benefit Analysis: A Survey"”, Economic
Journal, Vol. 75, 300, December 1965, pp. 683-735.

/3/ What will be said obout "educational planning” is relevant to all types of social
"7 (systems) planning. Furthermore, educational planning is part of human resource
development planning, but only a part.

/:"7 See, e.g.,

7 WISEMAN, Jack, "Cost-Benefit Analysis in Education", Southern Economic
Journal, Vol. 32, 1, Part 2, July 1965, pp. 1-12.
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integration of the social sciences as well as for interdisciplinary research. Secondly,
we think that systems analysis offers the opportunity of raising new questions, This
does not mean, however, that the systems opproach gives detailed explanations of
social phenomena.

(1) We think that there is as yet no theory of the behaviour of social systems which
describes, explains and predicts how a society develops its human resources.
Approaches to education planning often mentioned, such as the famous "rate-~of -
return approach” ond "manpower approach", are no substitutes for such a theory
They are useful tools as programming techniques, thereby offering additional
information for the political decision process.

(2) We treat the educational system as a complex social system which can be influ-
enced. lts behaviour is a priori not fixed, which means that the internal elements
of the system as well as those systems with which it is related can change its
structure of behaviour over time.

(3) Educational planning must, therefore, explicitly take into occount uncertainty.
It should be treated as a process without fixed periods and without fixed targets.
We propose to analyze the educational planning process as consisting of three
phases, which are connected by information flows within a communication net-
work, These phases are: (i) programming, (ii) implementation, and (iii) evalua-
tion.

The educational planning process, as shown in Graph 1, takes place at cll levels
of the plonning structure in which the educational system, as traditionally defined, is
one of the sub-systems. While the educational system in 1ts traditional sense usually
consists of all institutions of formal education, our “image" of the system also includes
the cdministrative superstructure. This means that we are concerned with the regula-
tor system and the planning object system as o whole It is important to recognize
that the same educational targets demand completely different strategres at different

levels of ucrivity[l7.

TN

Graph 1

Graph 1 consists of three phoses arranged to indicate the idea of a relling planning
process. After the programming phase, in which models of consistence with regard to
targets and means are developed, the implementation phase leads to a new state of the
system. Educational planning is treated as a control system: the planning process is
seen as o permanent feedback control, taking into consideration an evaluation phase

/17 In the case of the Federal Republic of Germany, e.g., it would be necessary to
describe in detail o decentralized regulator system which is responsible for educa~
tienal planning.
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as feedback. Educational planning becomes a continuing process of learning and

revision[]_?.

Programming, implementation and evaluation can be interpreted as activities
performed by the same or by different units at one or more levels. It is, therefore,
difficult a priori to identify the regulator system in relation to the planning object
system. At the lowest [evel of the planning structure, the class room level, the acti-
vities of programming, implementation, and evaluation are often performed by a single
regulator system, the teacher. But even at this level the planning object system, the
pupil body, is still a complex social system; its behaviour cannot be explained or pre-
dicted by simple programming or implementation techniques. In other words, our pre-
sent knowledge about social systems is too limited to serve as a guide for direct deci-
sions. What is needed is an institutionalized competition among different schools of
thought which could help the decision-maker to identify the relevant alternatives and
to clarify their respective implicotions_/?].

Whenever we try to analyze the educational planning process, we have to take
into account the number of activities, the number of units performing these activities,
and the number of levels at which these activities take place. Clearly, the picture
will soon become extremely complicated, because it is not only necessary to analyze
the relationships between programming, implementation and evaluation at each level,
but also the relationships between the different levels.

2. The Information Structure as an Integrative Dimension

All the different elements and sub-systems of the educational system are connected
by information channels, through which information is exchanged. We are interested,
inter alia, in knowing more about the structure of this network, the quantity and vari-
ety of information stored in the system, and the nature of the system's memory facili-

ty.

The whole information system has to be organized in a way that is appropriate for
the decision process. We know that the decision units within the system need diffe.r-
ent types of information according to their tasks. Instead of discussing the centrali-
zation versus decentralization issue, we propose to deal with the following two ques-
tions:

(1) which unit makes what decision?

(2) what types of information does it receive, which signals does it send out, and how
does it evaluate the degree of correspondence between its messages and the
actions taken by others?

/1/ For details see

HUFNER, Klaus and NAUMANN, Jens, "M8glichkeiten und Grenzen der Ansltze
zur Bildungsplanung in der Bundesrepublik Deutschland," Paper given in Kcu:lsruhe
in June, 1966. To appear in volume 4 of the series Forschung und Planung In
Einzeldarstellungen, edited by the Studiengruppe fUr Systemforschung, Verlag

R. Oldenburg, MUnchen.

/2/ This problem of interaction between science and policy needs, however, further
elaboration which cannot be undertaken in this paper.
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The first question deals with the problem of organization, while the second stresses
the problem of information.

. With regard to the latter, we have to ask whot specific type of information 15 of
importance for the programming, implementation and evaluation activities within the
planning process. In the following, we shall consider four types of information.

(a) First of all, we need detailed information cbout the educational institutions,
i.e., the educetional system as traditionally defined.

We treat the educational system as a kind of "black box", which means that we
possess only a limited knowledge about the process taking place within this system,
We roughly know inputs - pupils or students, teachers, physical items (buildings,
books, and other learning aids), educational aims - and outputs - graduates with
different amounts of education. The transformation function between inputs and
outputs is largely unknown. We know little about the contribution of different
curricula or different teaching methods to the output.

Until recently, basic data, such as enrolment ratios differentiated by geographic
regions and by socio-economic categories, have not been available in the FRG

It is obvious that we need more data to establish an educational planning process
as suggested obove[l]. The economic system produces statistical information as
a by-product of its performance for internal (book-keeping) anc external (tax
legislation) evaluation purposes. In the educational system, however, we do not
have such a built-in data-collecting mechanism It is, therefore, necessary to
build up processes of data collection which are relevant to the purposes of educa-
tienal planning.

The use of input-output analysis marks an advance in identifying pupil and student
flows, the number of drop-outs, repeaters and graduates. Further progress is
expected from advances in computer simulation which wtll make it possible to drop
a number of simplified assumptions and to design models which offer more detailed
information.

Given certain political decisions with regard to priorities of educational policy,
the programming unit will be able to design programming models of the consistence
model type. This means that given targets for future periods will have to be ex-
pressed in quantitative terms. The programming unit will be able to test whether
these decisions could be implemented in a given educational system, assuming
that all the decision units, including the private households in question, are wiil-
ing to cooperate in reaching these tergets.

Empirical studies about the determinants of transition coefficients of the educa~
tional system might possibly indicate whether or not certain targets can be reached
in o given time period[g7.

[17 It should be mentioned here that the general statistical requirements as proposed
" by OECD need further specification for the planning set-up of individual member
counfries. See Methods and Statistical Needs for Educatianal Planaing, OECD,
Paris, 1967, 363 p.
/2/ This kind of information is not produced by official statistics. For the FRG, a re-
search team in Heidelberg intends to undertake an empirical study which will pro-
vide strategic data an the social demand for education.
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(b) The second type of information has to be collected directly by the implementation
unit. It is directed at those units of the system which are in charge of the imple-
mentation of educational targets. This type of information consists of instructions
and the delegation of decisions to the lower levels of the planning structure. The
planning targets, formylated by decision units at the top level, have to be speci-
fied for immediate action at lower levels. Therefore, we may call this q process
of information specification. The level-by-level disaggregation implies also the
creation of new information.

(c) The third type of information describes the realized state of the system, i.e., the
success or failure of the implementation process. It is of great importance for the
evaluation units, which deal with its transmission. The evaluation process is thus
concerned with an aggregation of information.

Whereas the second type of information flow is a necessary condition for the imple-
mentation process, the third type is necessary for the evaluation process. Within
the planning structure, these two types of information run in opposite directions

to each other.

(d) The programming unit needs a fourth type of informotion, which considers possible
changes in the targets of the political decision units as well as new educatianal
research results relevant to the planning process.

3. Public Budgeting

Whereas educational planning covers one social activity only, the budget fulfils
a co-ordinating function for all public activities. The budget can be characterized as
a common denominator of the various government programmes. If we consider only the
allocation budget and disregard its distribution and compensation func'rion_/-_], the
task of public budgeting consists in establishing o consistent government programme,
thus striking a balance between the resources available and the needs of the various
sectors. Referring to Graph 1, one can say that budgeting is the multidimensional
and overall performance of programming, implementation, and evaluation.

This means that the budgetary process is not a mere addition of planning processes
of the single department units, but an integration and co-ordination of these processes
at @ higher decision level. The main purpose of public budgeting is reflected in the
informational connections between the budgeting unit and the different social planning
units. A prerequisite of this information is that each planning unit should express its
programme in monetary terms, i.e., in the language of the budget.

Today, one of the main characteristics of budgeting is that the output of social
activities is usually not explicitly stated. The programming as well as the implemen-
tation activities of the budget unit are performed by administrative units, indepe-ndenf
in their organization and, at least partly, in competition with each other. Detailed
negotiations between the department units and the finance unit are necessary fo esta-
blish the budget "plan"; this process takes place at different levels and in mutual con-
tacts between several administrative units. The special programmes are developed

/1] MUSGRAVE, Richard A., Theory of Public Finance, New York, Toronto, London,
"~ McGraw Hill, 1959, pp. 3-27.
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within the single department units. The finance unit tries to equate the planned exp-
enditures with the amount of money available. In the case of disagreement between a
single department unit and the finance unit, the final decision will be made by the
highest decision unit within the budgetary planning structure, i.e., the cabinet
Generally, there is no planning organization attached to the highest decision unit.
The result of the cabinet's decisions is a more or less successful compromise, which
depends more upon the bargaining power and negotiating skills of the participants
than upon a generally accepted programme conception.

It is interesting to note that the observer will have difficulty in finding out where
the most important decision was made. The decision process takes place partly within
the different department units, partly between the deportment units and the finance
unit, and partly at cabinet level.

Since the budget is an essential tool for social planning, a new concept has been
proposed, called programme budgeting. "The unique function of a programme budget
is to implement the conclusions of o political philosophy through the assignment of
resources for their accomplishment. The main advantage claimed for the programme
budget is that it promises to do this more effectively and more efficiently by (1) pro-
viding o framework for more clearly defining the alternatives among which choices
must be made, and {2} creating an information system that will assist in measuring
costs in relation to accomplishments. "[l

If properly used, the programme budget represents o considerable advance over
the present budget procedure, which has at least two major defects:

{1) programmes of activities are mainly considered within the limits of the depart-
ment units in which they occur;

(2) the present budget is still mainly concerned with appropriations and expenditures
for one year; it contains the figures for the last completed year, and the estimates
for the current yeor and for the year to which it relates.

A programme budget is supposed to be organized in terms of categories which are
close to being outputs, whereas in the traditional budget the categories are generally
related o inputs with some mixture of ill-related outputs, based upon administrative

history[27.

Furthermore, o programme budget deals with a longer time span, and could thus
help in annual budgeting by giving public activities o time profile. Programmes would
contain all future financial requirements, thereby giving a better basis for svaluahon[ij]

/17 ANSHEN, Melvin, "The Federal Budget as an Instrument for Management and

"7 Analysis", p. 18, In: NOVICK, David (ed.), Program Analysis and the Federal
Government. Harvard University Press, Cambridge, 1965, 382 p.

/2_7 See

"7 McKEAN, Roland N., and ANSHEN, Melvin, "Limitations, Risks and Problems”,
p. 286. In: NOVICK, David (ed.) Program Analysis and the Federal Government,
Harvard University Press, Cambridge, 1965, 382 p.,

[3_7 Programme budgeting must thus be linked with the annual budget cycle, since it is
unlikely that pacliament will change this rule.

231



The concept of budgeting includes two other aspects which should be mentioned
First, it stresses explicitly appropriate implementation provisions, thereby requiring '
a complementary organization of the information structure for decision-making, Sec-
ondly, programme budgeting calls for the use of cost/benefit analysis in the overall
decision~making process.

4. Cost/Bencfit Analysis as an Information Tool for Public Budgeting and Educational
Planning

Cost/benecfit analysis tries to compare measurable benefits with the costs of
achieving them. For this purpose, the information structure has to provide data which
will permit estimates of costs and benefits of alternative future social actions.

When we talk about cost/benefit analysis, we think in terms of an additional
information tool for decisions to be made by single programming or evaluation units
within the plonning apparatus. To clarify this point, we should soy that we do not
think that cost/bencfit analysis can offer criteria for political actions in the sense
the neoclassical allocation model pretends to do. In this sense, we agree with FISHER
who states: "Contrary to what some of the more enthusiastic advocates of quontitative
analysis may think, we visuvalize cost/utility analysis as playing o somewhat modest,
though very significant, role in the overall decision-making process. In reality, most
major long-range planning decision problems must ultimately be resolved on the basis
of intuition and judgment. We suggest that the main role of analysis should be to try
to sharpen this intuition and judgment. In practically no case should it be assumed
that the results of the analysis will make the decision. The really interesting problems
are just too difficult, and there are too many intangible (e.g., political,psychological,
and sociological) considerations that cannot be taken into account in the analytical
process, especially in a quantitative sense. In sum, the analytical process should be
directed toward assisting the decision-maker in such a way that (hopefully') his
intuition and judgment are better than they would be without the results of the analy-

sis. "/17

FISHER refers to the use of cost/benefit analysis for programming purposes in
public budgeting. In this context, it may be useful to differentiate between the ex
ante and ex post application of cost/benefit analysis. In organizational terms, fhis.
means that within the budgeting process the programming unit undertakes cost/benefit
comparisons before, and the evaluation unit after, the implementation. The same, of
course, is true for educational planning.

Seen from the point of view of the programming unit, cost/benefit analysis can,
for instance, indicate whether it would be economically meaningful to substitute capi-
tal for labor in the educational transformation process. Given one measurable type of
educational output, the estimation of costs by detailed analysis of educational inputs
and of different input combinations can indicate the most efficient combination. 'l:hls
type of (ex ante) cost/benefit analysis is a useful information tool of the programming

ﬂj FISHER, Gene H., "The Role of Cost-Utility Analysis in Program Budgeting",
- p. 67-68. In: NOVICK, David (ed.) Program Analysis and the Federal Govern-
ment. Harvard University Press, Cambridge, 1965, 382 p.
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unit[l], However, it is not the only one; there are other yseful techniques for clari-
fying and comparing the relevant alternatives, and they should all be used simulton~
eously if possible.

Despite the fact that we can use the same systems approach to analyze public
budgeting as well as educational planning, the quontity as well as the quality of
altecnative actions differs to a very large extent in each case. Whereas (ex ante}
cost/benefit analysis in educational planning deals with intra-sectoral alternatives,
the programming unit in public budgeting is concerned with the whale range of social
programmes and has, therefore, to compare the number of inter-sectoral alternatives

The second type of cost/benefit analysis will be used by the education department
for ex post comparisons. The education department receives the figures which indicate
whether the targets could or could not be reached on the basis of estimated costs. The
comparisons ate, at the intra= as well as at the inter-sectoral level, global ones The
use of the second type of analysis as a tool of information for evaluation purposes will
be extremely meaningful if the benefits are formulated before the implementation pro-
cess takes ploce. This is o necessary condition of the use of ex-post cost/benefit
analysis for evaluation purposes.

1. A MODEL FOR ESTIMATING EXPENDITURE ON SCHOOLS IN THE FEDERAL
REPUBLIC OF GERMANY

The processes of educational plenning and public budgeting described above shall
constitute the framework of reference for the following discussion of an empirical cost
model. Such a distinction between the abstract development of a concept of planning
on the one hand and the discussion of a specific programming technique, 1.e. the cost
model, on the other hand ,became necessary by the circumstances under which the
model hod to be designed. Thus, the original purpose of the mode} was limited to the
quantitotive ossessment of the potential future expenditure for schools in the FRG
These forecasts form part of a study which tries to indicate the margin for an expan-
sion of educational expenditure within the public budgets of the central government,
the states, ond the municipalities in the FRG until 1975/27. Thereby, the model had
only to offer information for a recommendation by the Bildungsrat/37. Therefore, the
Bildungsrat did not ask for @ specific planning concept underlying the model's constru-
ction. Because of this, the following discussion should be understood as an evaluation
of the model‘s relevance for a planning process.

/17 Some experts call this type of cost/benefit analysis "cost/effectiveness analysis*
They argue that this type of analysis implies a benefit which is already known to
be worth achieving.

[27 Besides this mode! and its projections of public expenditures for schools the study
contains a rough projection of expenditure for universities os well as projections
of total public revenue and total public expenditure (educational expenditure
excluded):
DEUTSCHER BILDUNGSRAT, Gutachten und Studien der Bildungskommission,
Sozialprodukt, 8ffentliche Einnahmen, dffentliche A ben und Bildung ben,
Kleft-Verlag, Stuttgart 1968 (forthcoming).

@7 The Bildungsrat (Council on Education) might be, in terms of our planning concept,
classified as a "quasi-decision" unit i.e. & unit which hos no implementation power.
The Council is supposed to offer recammendations and a reform plan for the educa-
tional system in the FRG at the end of its first working period of four years (1969).

233



It should be noted at the outset that the model does not deal at all with problems
of measurement or evaluation of the output, but with alternative volumes and compo-
sitions of the educational input. Specific types and volumes of output are assumed gs
variables that are exogenously determined. The model is thus suitable for purposes of
cost-effectiveness analysis, i.e., considerations about alternative compositions of
input to attain a defined output. The empirical results of the model offer information
of the most aggregated kind, because, the model views the school system of the FRG
as a global one (macro model). This high degree of aggregation has some effects on
the kind of conclusions which can be drawn from the model. In the FRG, the econo-
mic system is totally integrated and public finance depends mainly on a relatively
centralized tax legislation and on various interdependencies between the budgets of
the Bund (Federal Government), the Ldnder (States), and the Gemeinden (municipali-
ties). On the other hand, the responsibilities for the administration and financing of
schools is completely within the competence of the Linder and the Gemeinden. There
is no competent decision unit at the federal level which co-ordinates the school acti-
vities of the regional authorities. This means, in the case of our cost model, that the
data presented are not related to any decision unit of the political system. The model
could thus be compared to the national accounting scheme of a country which has no
economic planning: it gathers data about the activities of independent units, which are
not directly controlled by a central authority.

The model starts from the following assumptions.

(1) It does not take into account any regional differentiation. It is established, on
the "national" level, not by an aggreggfion of cost models from the regional sub-
units, but by nation-wide aggregates and objectives.

(2) The definition of education does not raise difficulties in the design of the model
because the study is concerned with the present educational institutions. Ana
priori definition has been given in the same way for the costs. The model covers
only public outlays.

\ S
(3) Despite this narrowly defined base, the model may also offer a conceptual frame-
work for discussions about cost implications of educational reforms.

1. Description of the Model

In the follc;wing presentation, a distinction should be made between the cost
aspects of, and the interrelationships between, real items, such as teachers, pupils or
students, buildings ete. Since no sound educational plan was available, a model of.
the school system had to be constructed as a base for the cost model. This cczn.sfructlon
has been done in such a way that a "costing” by medns of the available, relatively
meagre financial statistics has been made possible.

The model is based upon the present school system in the FRG/1/. Alternative

/17 lis structure should be described shortly. At the first level, there are f.wo inshfuh-.'—
tions: the primary schools (Grundschulen) and special schools for hc.mdlcapped chi
dren (Sonderschulen). The second level of general education contains two fypes ?n
lower secondary schools (Hauptschulen in compulsory education and Realschulen‘l .
further education) and one type of upper secondary schools (Gymnasien). Vocation -
schools are Berufsschulen and Berufsaufbauschulen as part-time institutions ?nd _B_df_’_LL
fsfachschulen and Fachschulen with full-time curricula. Lastly, the model m;:lu es
two types of colleges, the Ingenieurschulen (technical) and H8here Fachschulen
(hon-technical), as parts of the third level.




projections, made within the model, do not take into account any changes in institu-
tional patterns. It is generally assumed that future educational development will be
caused only by a further growth of school population and enrolment ratios These -
relatively autonomous - determinants of educational development ore linked with
alternative inputs of teachers, buildings, and other factors.

The choice of disaggregation of the school system into eleven educational insti-
tutions does not give an insight into the processes within and between the different
levels of the school system. The official data available for projection purposes are
only classified by types of schools, not by closses and cge groups. The general assum-
ption had, therefore, to be made that transition processes between and within the
levels of the school system will adapt themselves to changing population growth and
enrolment ratios in such a way that the consistency of the system is maintained.

a. The transformation function and the components of input

. Educational costs assume by implication an educational transformation function.
In this specific context, it means thot an analysis concentrated on the cost side, i e.,
the inputs in the educational process, must give some idea of the output in this pro-
cess. If today education is recognized as an instrument of social change and as a
contribution to economic growth, educational output should be evaluated and measured.
But this measurement becomes important only if there is any need for changing the
institytional patterns of the educational system, In this case, it would be necessary
to assess and compare the new and the old system, thereby quantifying the costs as
well as the benefits of both. But as long as we do not take into consideration any
institutiona! changes within the school system, we need not discuss its output. Roughly
speaking, the output may consist of the results which the educational authorities hope
to achieve within a given educational organization by a specific composition of in-
puts. Equation (1) treats the output as a function of input-

11 1
M S0=2 00
1=t 1=1

The cost model is concerned only with the alternative compositions and the cost of
the input side.

Depending upon the point of view of the analyst, there are widely diverging
opinions cbout the meaning of inputs into the educational system, particulasly with
regard to their qualitative aspects, Viewing the educational system as a macro-
ecanomic problem, a global model has, os a first step, to take into cccount the egg~
regated items of students, teachers, learning aids, buildings, and materiol for the
maintenance of equipment. This enumeration contains, doubtless, the whole range of
"real factors™ working in the educational process, but it should be supplemented by an
operational description, i.e., a qualitative disaggregation of the different factors.

Four items are considered as factors of input in the cost model presented here:
teachers (7), learning aids (L), material for the maintenance of equipment (M), and
buildings (8). Students and pupils are not treated as a direct input, becouse their
influence upon the financial requirements is effected indirectly by the amount of other
inputs, which depend upon their number. If pupils and students were supported by
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public scholarships or grants, they would be direct factors of input. But since these
forms of aid have until now been of no importance in the school system of the FRG,

the input function has been reduced for pragmatic reasons to the four items mentioned
above:

1 11
(2) S = Lrims)
i=1 i=1

The only differentiation of inputs is related to the different institutions of the school
system (/=1,2 ... 11).

The functional relationship between the factors is assumed to be of the fixed coef-
ficient type. The special character of the function will become clearer after an appr-
aisal of the determinants of the factors. From the viewpoint of the decision unit, there
are two different types of parameters determining the factors of input invested in the
system. There is one type of parameter that cannot, at least in the short term, be
influenced by political actions, such as population growth, the autonomous part of the
demand for education, and the teacher supply, that is determined by the teacher train-
ing activities some time before. On the other hand, decision units can manipulate
determinants of input factors such as the quantity of learning aids per pupil or per class,
the extent of the maintenance of buildings and almost all of the investment activities.
Other parameters can be influenced only partly, e.g., enrolment ratios and, over
longer time periods, student/teacher ratios. In the model, only the main variables of
the complex environment of the school system have been chosen as determinants of
input.

The number of students - differentiated by an institutional disaggregation of the
system - is treated as a dependent variable of specific age groups (P) and the accord-
ing enrolment ratios (r).

(3) S = S (P 1)

In the long run, student numbers are, in conjunction with student/teacher ratios (—'5'),
the determinants of teacher requirements. In the short term, the number of teachers
working in the school system is exclusively fixed by the number of teachers already
employed and by the past efforts in teacher training, i.e., the teacher supply (7S).

w1608
(4b) I;

T, (TS5;)

The total amount of learning aids (L) put into the educational process is seen as
a function of the number of classes (£) and a coefficient (8) which indicates the
amount of learning aids used per class. By the relation (L) (teachers per class), the
number of classes is related to the supply of, or respectively, the demand for, teachers.
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Leaving the problem of the coefficient (3) for later remarks, the following re-
lationships can be formulated:

= T
) 6= Gk
© L= 1;0;.2,)

The material for the maintenance of equipment (M) is related to the number of
classrooms LR, which is treated as representing the stock of investment capital in the
school system. lll- denotes the material for the maintenance provided per cless, The
number of classrooms is, in turn, a function of the number of classes,

(7) M= M. (Ch;.b)
- R
(8) Chy = CRAC15),)

The investments, as the capital input (A) invested in the school system, is sub-
divided into classrooms (LR), special rooms (SR), ond gyms (6).

= SR
] SR, -Sﬁilcﬁl.,(cﬁ/,.}
- I3
(10 G.—EI./L‘I?,-,/L.—R}I-/
(tn B, =8.(CR, SR, 6.}

These equations show that there is a stringent interdependence between the items
of input. If, e.g., the teacher supply is fixed and if it is impossible to change the
coefficients (Zr-), (%,i), (is/g . (%), a, ond b, the resource requirements are com-
pletely determined. It might be possible to vary these coefficients, but the impact of
such a variation on the educational process cannot be assessed in terms of the model
Furthermore, and this is the main characteristic of the school model, there is no sub-
stitution between the factors of input.

b, The costs of factors

The model is concerned with public expenditure an schools only, and the analyti~
cal value of forecasts produced by the cost model is seriously affected by the exclusion
of private expenditures, Even if only 3% of all pupils are attending private schools in
the FRG - the outlay of which is covered up to 8§0-90% by public subsidies - there still
remains @ wide range for possible substitution of private for public expendttures.
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As already mentioned above, pupils are almost completely sy
fomilies_fl?. This means that private opportunity costs, i,e.,
those remaining at school beyond the age of compulsory educa
public funds. In some of the Ldnder, families have also to me
and other leorning aids.

pported by thejr

the income foregone by
tion, are not borne by
et the costs of texthooks

Ouring the past few years, an increasing part of these private costs has been taker
over by public funds, and this trend may well continue. But this interaction between
private and public spending could only be considered if sound estimates of the social
costs of educotion were available, The past increases in public expenditures on schoo
do not, thercfore, represent real increoses in costs, because, inter olio, part of the
increose represents a shift from private expenditure to public funds, Parameters which
would imply such shifts are kept constant by the cost model.

It is interesting to note thot the exclusive consideration of public expenditure, as
is the case in the model, corresponds to the decision level of the budgeting unit, The
educational regulator system, however, is concerned with both public and private ex-
penditures. Private educationo! outloy is one of the main determinants of the indivi-
dual demand for education. Therefore, it becomes a strategic instrument variable in
the educational plonning process in which private households ploy o decisive role.

Q) Expenditure on stoff

For estimates of future increases in expenditure on staff, the following equation
is used in the model:

(12) AAp,- :A.dpl. (AC"Agi:Asi )

where

AAp denotes changes in expenditure on staff,

AT denotes changes in the number of teachers,

Ag denotes general increases in the solories of civil s.er\./onts, .onfi - rectore of
As denotes changes of teacher salories caused by variations within the stru

the salary schedules for civil servants,

It should be mentioned that, in the FRG, teachers are CfVl., servan‘fls. T:w:r;ed’joﬂ
uniform salary schedule for all civil servants, and its stI:Uf:fure is formoHeﬁcr: N
the qualifications ond the functional achievements of c:v;.l serv<:mf.<,.h 5 Bu,f i
salaries could be used as a financial indicator of the quality Zf fe:‘c nerl 'aufhoriﬁes 4
the past few years, a rising teacher shortage hc:s fomfad the e uclo l; :hose N her
change the salary scales so as to raise teachers' salaries relcﬂ;;vci1 y O rons o
civil servants. The earlier strong link between the salary an tfe ?herefore, e
functions of teachers has thus been loosened. Parame.ﬂ?r As mu; ,r e and as ar
preted in a twofold way - as a financial response to rising feache

improvement in the quality of teachers.

bljc scholar-

. .y et pv
/17 This is not the case at universities, where 18% of the students get p

-

ships or loans.



(i} Expenditure on learning aids and on the maintenance of equipment

The part of public expenditure on schools treated in the most aggregated way in
the model consists of the costs for learning aids and material for meintenance, Mainly
due to deficient statistics, these items had to be lumped together as they could not be
derived from real input items, The equations assume simple relationships between the
number of classes and expenses on learning aids (4;), and between classrooms and the
outlay on the maintenance of equipment (A4,).

a3) a4 = M4y aG )

(14) AA”,’ = AAm, (AL‘HI. ,m;)

in these equations, unit costs / and M are identical with the coefficients @ and
b in equations (6) ond (7). This means that the unit costs represent the unmeasurable
real factors, The interpretation of the coefficient / (and @) has to cover three aspects

- the amount of learning aids provided per closs;

- the quality of these aids:

- the political attitude towards financing textbooks, pencils etc, from public funds,
thereby relieving private households of their expenditure for the educational pro-
cess, Since private expenditure is excluded from the model, the latter aspect can
not be considered in its empirical application.

The quality of learning aids cannot be expressed by coefficient / because this
would require on explicit description and disaggregation of this type of input (L),
Lack of data does not permit such an operational treatment. Coefficient / expresses,
therefore, only the quantity of learning aids per classroom.

Coefficient m (and ) is of a technical character, [t can be varied wrthin a
certain technically fixed range, because costs of recurring repairs, replocements and
improvements of school buildings have not to be met at fixed times, as, e.g., teacher
salaries, but can be spread over time, However, these expenditures must be considere
as @ consequence of earlier expenditure on school buildings and other equipment.

(iii) Capital expenditure

Estimates of future investment expenditure are based on the equation:
15) AAE’ = AAB, (L‘H,. R SH,., 6‘, . AL‘/?I. R ASHI. ,Ab‘i ST ST ,€)

where

ACR ,ASR 06 denote changes in the number of classrooms, special rooms, and gyms
resulting from changes in the number of classes or from varied coefficients for physical

facilities [(%”)i , —%)f (Z%)i] :
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Cry , Sr; , gy; denote unit building costs of classrooms, special rooms, and gyms;

¢ denotes the rate of depreciation of the capital stock,
Since the generql assumption is that no changes will take place in the institution-
al structure of the school system as well as in the regional distribution of student

places, ¢ indicates the depreciation caused by wear and tear only.

2. Statistical Results of Alternative Projections of Expenditure on Schools until 1975

Within the framework of this model, a short-term projection until 1970 and a long-
term projection until 1975 have been made. The latter considers four alternatives of
educational development,

a. For the period 1965 - 1970, expenditure has been assessed on the assumption that
all available factors, mainly teacher supply, will be used by the school system. The
prospective teacher supply has been computed on the basis of the number of teachers
already employed and of the actual number of teacher students/1/. Furthermore, the
present class sizes have been taken as constant, and capital outlay has been calculated
on the assumption that the targets for school equipment will be achieved by 1970,

With regard to expenditure on staff, two alternatives have been considered:

- the qualification profile of teachers will not change, which implies an unchanged
structure of salary scales until 1970 (assumption 1);

-  between 1965 and 1970, the qualifications of primary and lower secondary school
teachers will be improved, their relative position in the salary scale will improve,
and their salaries will rise from 80 to 90% of the salaries of upper secondary school
teachers (assumption 2).

Concerning the evolution of prices, the projection assumes an annual increase of
total teachers' salaries of 5% (in line with the increase of GNP per head of the
labour force). The costs of material inputs will be inflated by 1.5% per annum. The
prospective factor supply until 1970, as well as the cost relations for 1965, constitute
a relatively firm basis for this short-term projection. The cost relations will probably
not change drastically during the projection period.

The empirical outcome shows a moderate increase of expenditure on schools com-
pared with the past, the main reason being the limited availability of factors.

Table 1

Public Expenditure on Schools in the FRG 1960 - 1970 (current prices)

1960 1965 1970
Mill. DM 6,190 10,915 17,521 (assumption 1)
17,851 (assumption 2)
Increase as percenf'age 76 61 (assumption 1)
of spending level five 64 (assumption 2)

years before

717 STANDIGE KONFERENZ DER KULTUSMINISTER, Lehrerbestand und Lehrerbedorl,
Dokumentation 20-24, four volumes, Bonn 1967, 113, 187, 163, 99 p-
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b. For the period 1970 - 1975, the factor supply cannot be estimated accurately
There are too many degrees of freedom in the set of determinants which influence this
supply. Furthermore, within such a long time period, the cost relations can alter to
a large extent. Recsons which might lead to changes in the cost relations are:

- general economic development, especially structural shifts in the labour market
and salary relations;

- technical improvements which allow the application of less expensive techniques
in schools;

- the use of political instruments, such as teachers' salaries, for regulating the
allocation of resources and counteracting the scorcity of specific factors

Despite these important caveats, the unit costs of 1965, supplemented by annual
price increases of 5% for expenditure on staff and 1,5% for expenditure on materials,
have been used for alternative projections of expenditure on schools. The outcome of
these forecasts must be taken as a first step towards assessing long-term trends of ex-
penditure on schools in the FRG.

The financial implications of the following four alternatives of future factor input
into the school system have been worked out for the period 1970 - 1975

- Alternative 1: with the exception of demographic factors, all items of the school
system and their determinants have been held constant.

- Alternative 2: in addition to the demographic development, a linear increase of
the demand for education, expressed in terms of rising enrolment ratios, has been
ossumed.,

= Alternatives 3 and 4: the determinants of educational development which are part-
ly shielded from political influence are treated as presuppositions of any desired
quolitative improvements of the school system The conceptions for such improve-
ments have been formulated by a conference of all ministers of education in the
FRG[!]. There are two types of targets, which are expressed in terms of pupil/
teacher ratios and class-sizes.

The first type is oriented towards educational standords which had been achieved
by some progressive Linder in 1963. These standards (alternative student/teacher
ratios and class sizes) have been recommended as common targets for the whole of the
FRG until 1970, Since the available factor supply does not permit a realization of
these targets until the end of this decade, we postponed them until 1975 (alternative
3).

The second type of educational targets, more ambitious than the first, is supposed
to provide pedagogically optimal conditions (alternative 4),

/1] STANDIGE KONFERENZ DER KULTUSMINISTER, Bedarfsfeststellung 19611970,
Dokumentation 6, Stuttgart, Klett Verlag, 1963, 94 p.

-
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Table 2

———————_

Expenditure on Public Schools in the FRG
Four alternatives 1975 (current prices)

Alternative 1 Alternative 2 Alternative 3 Alternative 4

Mill, DM 20 106 21 729 26 845 32456
Increase as percentage
of spending level in 13 22 50 82

1970 (assumption 2)

Alternatives 1 and 2 indicate an increase of expenditure which is lower than that
in the past. Improvements according to alternative 3 demand a lower increase of ex-
penditure between 1970 and 1975 as in the period 1965 to 1970. The ambitiously fow
student/teacher ratio of alternative 4 could only be realized by o greater increase of
expenditure than ever before.

3. Discussion of the Model

a. Limitations and built-in uncertointies of the transformation function

In the case of our long~-term projection, it is postulated that all the required real
factors are available. However a transformation function of the fixed coefficient type
is assumed. These assumptions raise a number of questions which are discussed below.

(1) The model does not make it clear how the educational process continues if one
foctor of input is [imited in relation to other factors. It is assumed that the com-
bination of input factors is given by the fixed coefficients of the transformation
function. Thus, if there exists a teacher shortage there will be no adaptive reac-
tions of the transformation function to changing challenges to the school system.
If the supply of factors is fixed, o rising number of pupils leads to an increase in
class sizes only, which does not affect the financial implications. If, further-
more, a maximum criterion for class sizes is infroduced the capacity of the system

is determined.

(2) One of the weaker points in the model is the definition of costs. The.unir costs
applied are extracted from financial statistics based on actual e;pendltures.
These expenditures include political objectives as well as organizational con-
straints. In other words, the unit costs represent all actual "market imperfections
Possibly, they do not represent the costs which would have to be met if the factors
were transferred to their second-best use. [t is not known to what extent the actuc

costs deviate from the "opportunity costs" of factors,

(3) Furthermore, costs which would occur as a result of institutional changes in'?he
school system cannot be clearly stated. But there are some factors already incor-
porated in the given school system which would reappear in every reformed system.
This is true, e.g., for teachers and for parts of the capital sfock.. fDn the other

the transition to a reformed school system would create additional resource

nd i
hand, is kind are treated in detail below.

requirements, Two problems of th
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b. The rate of depreciation - a strategic variable in educational planning

In terms of the cost model, the rate of depreciation hos been treated as an item
for the normal wear and tear of school buildings caused by current use and external
influences, such as the weather, etc. This rate, which should be denoted here as
is the only kind of depreciotion if there are no chonges in the institutional structure
of schools and in the regional distribution of pupil ploces. This means that the school
system is not affected by a regionally unequal demographic development, and that the
educational demand will not require a variable regional distribution of educational
supply.

Changes in these external influences may result in a demand for further invest-
ments as well as in o depreciation of existing school buildings which cannot be used
any longer at their location. The latter happens mainly because of migration fram the
rural areas to the cities and from the cities to the suburbs. This kind of depreciation
will be called L‘z.

Both rates, ¢, and ¢,, are concerned with an institutionally unchanged school
system. They only reflect’the investment requirements which are affected by special
types of external influences. The depreciation of the stock of school buildings becomes
a strategic variable if, for political reasons, it is intended to reform a traditionally
differentiated school system. For reasons of simplicity we may assume that the targets
of such a reform would be certain curriculum needs and equality of edvcational oppor-
tunity, These targets may require comprehensive schools and day schools as well as
a new distribution of schools matching the regional structure of educetional demand,
The implementation of such a reform would make a part of sehool buildings obselete
for educational purposes. This type of depreciation, as a result of political decisions,
is called [ It can be interpreted as a "technological " kind of depreciation,

The total amount of technological depreciation can be assessed by evaluating
each school building, thereby appraising the extent to which it con be utilized in the
reformed system. This eveluation would show the amount of school buildings which
have 1o be depreciated for educational purposes ot their location and which must be
replaced at other locations according to the new educational aims. The rate of depre~
ciation indicates how this replacement will be distributed over future years. The
coefficient ¢, is, therefore, a quantitative expression of the political time preference
for the transifion to the new school system. Besides other constraints concerning this
transition process - e.g., the necessary training and retraining of teachers with regard
to their new task - there may be a limited capital budget for the school sector. This
limitation can be directly translated into a time schedule for the renlization of the
reform, via ¢; . Therefore, £, can form part of an overoll educationa! finance plan

which does not have to be necessarily broken down into regional sub-units,

c. Financing teacher inputs

It has thus been possible fo use our model for estimates of future teacher require-
ments by a combination of enroiment ratios and student/teacher ratios, This procedure
corresponds to the manpower approach which derives the needs of qualified personnel
from an assumed rate of economic growth, thereby using specific structural coefficients
of the economic system, the labour force, and the rate of labour productivity. But
in the some way as the manpower approach, our model offers only informu'ﬁon about
the amount of these requirements. Long~term determinants on the supply side are not
taken into account,
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In the case of the FRG, for instance, projections until 1975 show g heavily
increasing teacher demand in secondary education (Gymnasium). The teacher suppl
available until 1970 (it rises by 21% between 1965 and 1970) will lead to a more Py
acute teacher shortage than in 1965, This shortage will probably become even more
serious in mathematics and science, Whereas these figures indicate the trend for the
whole of the FRG, there is already today a surplus and partial unemployment of
secondary school teachers in the city-state of Berlin. Between 1970 and 1975, the
demand for upper secondary school teachers will rise by 78% in the FRG (alternative
3). It is an open question how these requirements will be met.

In our model, the future expenditure on staff is assessed on the basis of teacher
requirements. Since variations in the structure of teachers' salaries may offer planning
instruments for meeting these requirements, we must ask whether the unit costs assumed
for teachers take into account possible changes in salaries which might be necessary in
the face of a rising teacher demand. In other words, the educational regulator system
has to consider possible changes in teachers' salaries as incentives,

Our cost model cannot deal with these problems, because it does not include a
model of teacher supply (this model must be connected, inter alia, with the output of
the school system) as well as a model which describes the behaviour of the regulator
systemﬁ]. With regard to teacher inputs, therefore, our cost model should be en-
larged. A number of aspects which are related to this problem are discussed below.

(i) The importance of teachers as an input of the educational transformation function
can be summarized in the following way.

- Teachers occupy a key position within the planning structure. They not only
impart knowledge - which is, after all, the basic oim of education - but they
also test and evaluate the achievements of students and pupils, thus producing
the basic data for the evaluation of the educational system,

- Teachers are also agents of change; they find out the needs and possibilities for
innovations in education; they can supply the empirical data for investigations
into the educational process; and they fulfil the task of implementing educational
innovations.

- In order to fulfil these tasks, teachers must keep abreast of new knowledge in a
world in which new knowledge accumulates at an increasing speed. They them-
selves must, therefore, undergo a continuous process of education.

- Lastly, the possibilities of substituting other factors for teachers have until now
been very limited.

(ii) The role played by teachers and the corresponding targets of the regulator system
affect potentially the financial side of education.

We must assume that the actions and motivations of teachers are at least pc'zrfly
influenced by their income, which should thus be seen as a potential substitute
for the prestige and promotion opportunities of the teaching profession. Ina

/1/ A review of different aspects related to teacher shortage has been un.derfaken by
POSCH, Peter, Der Lehrermangel, Weinheim and Berlin, Verlag Julius Betz,

1967, 241 p.
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mainly public educational system, promotion opportunities, prestige, and the level
of salaries canbe manipulated by the regulator system.

Today, teachers' salaries are seldom used as an operational instrument of educa-
tional planning. This is true for the FRG, where almost o}l teachers are civil
servants. According to the trodiational legislation, which stems from the 19th
century, civil servants’ salaries are not supposed to be an economic equivalent
for their work; originally, they were meant only to guarantee the subsistence of
the civil servant.

Howevec, the present expansion of the educational system and the corresponding
teacher requirements call for a more functional treatment of teachers’ salaries,
Since teachers are part of the labour force, this treatment must be at least partly
governed by economic criteria. Several additional determinants of expenditure
on staff must, therefore, be introduced.

The recruitment of teachers takes place in competition with the labour require=~
ments of the private sector of the economy and of other public sectors. The level
of teachers' salaries must, therefore, be determined by the competitive position
of teachers in the labour market. Decisions on teachers’ salaries must take into
account that teachers can leave the educational system if they can get a higher
income in other economic sectors  This alternative, of course, is not offered to
all teachers to the same extent. Teachers of mathematics and science might
easily receive offers from industry, whereas teachers of primary schools often can
+only find another occupation after intensive re-'ruim’ng/l]. It would be mislead~
ing, however, to conclude that primary school teachers could be given a low pay
becouse they have no alternative to being teachers, os in the long run, the number
of candidates for teaching in primary schools will be influenced by the salaries of
primary school teachers.

There is also the question of subjects with regard to teacher supply_/‘Z]. In the
specific case of teachers of mathematics and science, the salary structure can
become a strategic instrument for overcoming a notorious shortage: salaries would
have to be raised in accordance with scarcity. This "market-oriented" payment
of mathematics and science teachers is a consequence of past mistakes.

Today, the rapid industrial development, the intensification of research and
steeply rising enrolment ratios in secondary education create a demand for techni-
cal and scientific personnel which largely exceeds the available supply  The

For an interesting theoretical treatment of these aspects, see )
BECKER, Gary §., Human Capital - A Theoretical and Empirical Analysis, with
Special Reference to Education, New York, NBER, 1964, 187 p.

Furthermore, the teacher supply has to correspond to the demuf\d for education in
the different parts of the country, e.g., teachers must be mobile. ) Today, the
regional distribution of teachers is regulated by administrative decn.snons. The
widespread reluctance of teachers to teach in rural schools and Ohellr preference
for jobs in the city could also be dealt with by financial compensations.
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overall scarcity of mathematics and science teachers cannot be eliminated simpl
by drawing on scientists in the industrial sector. If we want to avoid in the nepx:,
generation a shortage of technical and scientific personnel caused by a shortage
of the corresponding teachers, other ways of recruiting additional teachers must
be found. Since there is little chance of "importing" such teachers into the
educational system, the only solution would be to offer specific training in math-
ematics and science to suitably qualified personnel. From the financial point of
view, this would imply additional outlays for further university courses and rela-
tively high incomes foregone by those who already have the opportunity of work-
ing as highly-qualified people. If the educational cost of this second profession,
including the income foregone, is met from public funds, the expenditure will
figure in the accounts of teacher training institutions only. [f, on the other hand
the students bear part of the cost, their future salaries as teachers would have to
offer a corresponding compensation.

7

Financial incentives and more functional salary scales must be seen as a future
instrument of educational planning. Unit costs per teacher as given in the present
statistics represent the actual administrative position of teachers and the political
value attached to the salary schemes. In the case of functional salary scales, the
present unit cost estimates are no longer valid for the future. Any functional
treatment of salaries will raise unit costs, because declining salaries are not pos-
sible in growing economies. (Therefore, expenditure on staff assessed in our model
projections has to be interpreted as a minimum.)

Sounder cost models can be constructed only after appraising possible functional
salary schemes/1/. A cross-section analysis of salaries in non-educational occu-
pations competitive with teaching could yield estimates for market-oriented salary
schemes of teachers.

IV. CONCLUDING REMARKS

Our model of expenditure on schools assumes changes in the volume of real inputs
over time. The unit costs are treated as being unchanged (they are only inflated by a
constant rate). This assumption implies an important limitation of the model, because
it cannot be stated that changes in real inputs do not have repercussions upon unit
costs. In this sense, our model does not take into consideration that the regulator
system can or must change its behaviour to meet certain educational targets. 'l:he reg-
ulator system may have to use finance as an instrument for manipulating the object
system.

Functional adjustments of salary scales to meet an increasing demand for feacljefs
are one example discussed in this context. Such adjustments may lead to changes in
the composition as well as in the total volume of educational expenditure.

[1_/- For the US scene, an empirical study covering these aspects has been undertaken
by

KERSHAW, Joseph A. and McKEAN, Roland N., Teacher Shortages and Salary

Schedules, Santa Monica, Rand Corp., Memo. RM 3009-FF, 1962, 231 p.
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The realization of educational reforms has certain financial implications. The
extent of these implications depends, inter alia, on the specific decisions made by the
regulator system, We discussed the case of an educational reform which requires a
regional redistribution of buildings. Such reform makes part of the stock of school
buildings useless for educational purposes and new buildings must be constructed. We
treat this decision as a form of technological depreciation. The rate of this deprecia~
tion and the corresponding financial implications depend on the decisions about the
length of the implementation period of the educational reform ond vice versa.

These enlargements of a cost model design with regard to teachers' salaries and
investment outlay cannot be included in the empirical model, because this model is not
related to a given programming unit in a given planning structure. In this sense, our
cost model can only serve as an accounting scheme of school finance comparable to
the functions of national accounts,

We may thus conclude that cost models which do not provide for the possibility of
the regulator system applying financing as an instrument for educational planning can-
not be treated as “decision models”.

In conclusion, we would like to make some general proposals for an adequate role
of cost models in educational plaaning:

- First, cost models for educational planning purposes cannot operate within a
vacvum, They must be designed as instruments of decision units with implementa-
tion power.

- Second, cost models must be computerised so that slternative estimates can be
made on o permanent basis and within a minimum of time.

- Third, cost models cannot be constructed as mere translations of real resources
into monetary terms if they should serve as planning tools.

- Finally, in addition to the statistical analysis of past unit costs one has to analyse

the determinants which might affect changes in the volume and structure of unit
costs in the future.
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LE ROLE DES MODELES DE COUTS DANS LA
PLANIFICATION DE L’ENSEIGNEMENT - LE CAS
DE LA REPUBLIQUE FEDERALE D’ALLEMAGNE

par Klaus Hiifner et Enno Schmitz (Résumé)

Les modéles de colts établissent un lien entre les activités d'enseignement et
leurs implications économiques. Nous considérons la planification de |'enseignement
et la budgétisation des fonds publics comme des processus qui intéressent des unités
différentes d'organisation reliées par un réseau de communications. En utilisant le
langage de I'analyse des systémes, nous nous efforgons de présenter une vue globale
de la planification de I'enseignement, du processus de budgétisation et des modéles
de couts.,

Nous disons du systéme d'enseignement que c'est un systéme social complexe
susceptible d'étre influencé. Son comportement n'est pas fixé & priori, ce qui signifie
que les éléments internes du systéme, ainsi que les systémes auxquels il est relié,
peuvent modifier sa structure de comportement dans le temps.

Le processus de planification de l'enseignement devrait étre considéré comme un
processus & étapes successives comportant programmation, exécution et évaluation.
Ces activités peuvent &tre réalisées par les mémes unités d'organisation ou par des
unités différentes @ un niveau ou & plusieurs niveaux. Tous les éléments et systéemes
élémentaires différents du systéme éducatif sont reliés entre eux par des réseaux
d'information. Le systéme d'information dans son ensemble doit étre organisé de telle

sorte qu'il contribue au processus de décision. Dans les paragraphes qui suiventf, nous
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considérons quatre formes d'information qui sont importantes pour la mise en oeuvre
de la programmation et les activités d'évaluation dans fe cadre du processus de
planification.

(a) Ul nous faut d'abord des informations détaillées concernant les &tablis—
sements d'enseignement, Jusqu'a r nt, les données fond tales
telles que les taux et pourcentages d'inscription dans les écoles, par
régions géographiques et catégories socio-économiques étaient inconnues
dans la République Fédérale. Il est évident que nous devons disposer de
beaucoup plus de données pour &tablir le type de processus de planification
de 'enseignement que nous avons suggéré ci-dessus.

L'vtilisation de modales de flux permet d'identifier plus aisement les flux
d’élaves au sein du systeme €ducatif, le nombre des abandons, des redou=
blants et des dipldmés. En outre, des progrés résulteront de I'amélioration
des techniques de simulation par ordinateur, ce qui nous permettra d'aban=
donner un certain nombre d'hypothases simplifiées et de concevoir des
modeles qui fourniront des informations plus détailiées.

Sur la bese de certaines décisions politiques, les services de programmation
seront capables de mettre au point des modeles pour procéder & des vérifi-
cations de cohérence. Ceci signifie que des objectifs donnés dans V'avenir
doivent étre exprimés en termes quantitatifs. Les services de programmation
devraient §tre capables de vérifier si les décisions adoptées sont réalisables
dans un syst2me donné d'enseignement.

{b) La deuxi2me catégorie de renseignements doit &ire rossemblée directement
par les services en charge de I'exécution. Ces données consistent en
instructions et délégations de pouvoirs de décision aux niveaux inférieurs
de la planification.

(¢) La troisizme série de renseignements est un compte rendu sur I'état de
réalisation du systdme aux fins d'évaluation.

Un modéle desting & 'évaluation des dépenses scolaires dans la République Fédérale
d'Atlemagne

La deuxieme pertie de |'étude est consacrée & I'examen d'un modale de cobts qui
o été congu pour prévoir la tend future des dép scolaires dans {a Ré?ubllque
Fédérale d'Allemagne . Il faudrait noter, d2s & présent, que le modéle ne f!‘dlfe pas
tous les problames de mesure ou d'évaluation de 'output du systeme éducuhf: Cepen-
dant, le modale est valable pour avoir un jugement & 'égard de d.iv.erses options
possibles de composition de 1'input en vue dfobtenir un output défini.

Les résultats empiriques du modle sont trés agrégés parce qu'il traite le systéme
scolaire de la République Fédérale d'Allemagne comme uanysté:ne glol?al.. En
République Fédérale d'All gne, les fi publlques. pend t principalement
d'une législation fiscale relativement centralisée et de diverses rlr:ferdépendances
entre les budgets du "Bund" (gouvernement fédéral), fie.s "Lbnd‘er fEtufs) z.-:t des 4
"Gemeiden" (Municipalités). Par contre, la responsabilité de | admlmstr.ar.non etdu
financement des &coles est entidrement & la charge des états et des municipalités.
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Le modele a les caractéristiques générales suivantes :

(1) 1l est établi sur le plan national non pas par une agrégation des modeéles de cobis
concernant les sous-unités régionales, mais par des agrégats et des objectifs &
I'échelle du pays.

(2) 1l ne traite que des établissements actuels d'enseignement. C'est sur la méme base
que l'on a défini également les colts. Le modele ne couvre que les dépenses qui
sont & la charge des budgets publics.

(3) En dépit de cette base étroitement définie, le modele peut offrir un ensemble de
concepts qui serviront a discuter les conséquences qu'entrafne le colt des réformes
de l'enseignement.

Il nous faut distinguer entre le facteur colt des postes concrets tels que les
professeurs, les éléves, les batiments, etc. et, d'autre part, les inter-dépendances
entre ces postes. Comme aucun modéle structurel du systéme d'enseignement n'était
disponible, il a fallu construire un modeéle du systéme scolaire qui servirait de base au
modeéle des colts. Cette élaboration a été réalisée de telle fagon que les calculs de
colts soient réalisables en tenant compte des statistiques financiéres disponibles qui
sont relativement pauvres.

Les autres solutions de projection, incorporées au sein du modéle, ne tiennent
compte d'avcun changement possible dans les schémas institutionnels. On a pris pour
hypothése générale que I'évolution future de |'enseignement ne serait provoquée que
par I'augmentation ultérieure de la population scolaire et des taux d'immatriculation.
Ces facteurs qui, de fagon relativement autonome, déterminent |'évolution du systeme
éducatif sont traités sur la base de diverses options d'input sous forme de professeurs,
de bdtiments et d'équipz=ments divers.

Quatre postes ont été considérés comme constituant des facteurs d'input dans le
modele des colts : les enseignants, les matériels d'enseignement, le matériel pour
I'entretien des équipaments et les b&timents. L'effectif scolaire ~ réparti selon une
désagrégation institutionnelle du systéme - est traité comme une variable dépendante
des groupes d'&ge spécifiques et des taux d'immatriculation correspondants & ces
groupes. A long terme l'effectif scolaire, tenant compte des ratios professeurs/étudiants,
détermine les besoins en professeurs. Dans le court terme, le nombre des professeurs
exercant au sein du systéme scolaire est exclusivement déterminé par le nombre dfes
professeurs déja employés et par les efforts accomplis dans le passé pour la formation
des professeurs, en d'autres termes : |'offre de professeurs.

Les évaluations de I'augmentation future des dépenses de personnel tiennent compfe
des changements dans |'effectif du corps enseignant, de I'augmentation générale des
salaires des fonctionnaires, et des changements de la masse des salaires des professeurs
que provoque la variation de I'échelle des salaires des fonctionnaires.
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Les investissements sont divisés en plusieurs postes : salles de classe, salles spécia~
lisées et gymnases. Les évaluations des dépenses d'investissement & ['avenir sont fondées
sur les changements 3 envisager dans les différents types de salles, qui résultent soit de
changements dans le nombre des classes, soit de coefficients différents pour les instal-
lations d'éducation physique, ainsi que du taux de dépréciation du capital existant.

Dans fe codre du modéle ainsi décrit, une projection & court terme allont jusqu'd
1970 et une projection & long terme jusqu’'d 1975 ont &té établies.



SYSTEMS ANALYSIS OF ALTERNATIVE
DESIGNS OF A FACULTY

by Richard Judy, Jack B. Levine,
Richard Wilson and John Walter

SUMMARY

This paper reports early results of the application of systems analysis to problems
of planning in the Faculty of Medicine, University of Toronto.

Analysis is reported of various alternative policies concerning enrolment, curri-
culum, involvement of teaching, hospitals, teaching loads, and group size. The ana-
lysis was conducted with the aid of a computerised simulation mode! (the JCL3W mm.iel)-
This model is highly modular and very flexible. With minor changes it can be used in
other institutions.

Certain problems of accomplishment and implementation are discussed.
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1. INTRODUCTION

1.1.  Objectives of This Paper

There are two main objectives of this paper:
(1) To illustrate how systems analysis can aid university planning by means of a case
study of a specific university planning situation, and (2) To indicate some of the pro-
blems of carrying out such analysis and implementing its results.

1.2. A Brief Exposition of Systems Analysis

The term "systems analysis" gained currency in the early post-World War 11 period.
The name was suggested because analysts were primarily concerned with weapon systems.
Studies undertaken to assist military decision-makers to choose from among weapon
systems were called "systems analyses"._/:]

Later, the idea of "systems analysis" came to connote the antithesis of partial and
piecemeal analysis. Analysts were urged to take account of interactions and inter-
dependencies among sub-systems of larger sysfems._/é?

More recently, the term "systems analysis" has been used almost interchangeably
with operations research, management science, and applied economic analysis.

As we understand it, systems analysis means an approach to problems of decision-
making which proceeds by ascertaining objectives, determining constraints, elaborat-
ing alternatives, and estimating the costs, benefits and risks of feasible alternatives.

First of all, we postulate the existence of a "system" whose behavior we wish to
predict or control. What is and what is not considered to be in the system is a deter-
mination to be dictated by expediency. In general, the sharing of common purposes
or the existence of strong technological interdependence are sufficient reasons for
regarding a set of elements as belonging to a system.

Every system has variables (inputs and outputs), and a technology whereby inputs
are transformed into outputs. We seek to capture the main interdependencies among
important variables by building models of the system.

The most elementary analysis is to explore the relationships among a sysfem"s ;
inputs, its technology, and its outputs. In such analysis, algorithmic optimisation dn
evaluation of alternatives is left to human judgement.

Given the system's technology, we may alter the outputs and record the imp|i.CO'
tions for the inputs required. This may be done for a large number of output co.mbmu'
tions; if it is, we will have explored the input consequences for the corresponding set
of possible outputs.

Alternatively, we may again retain the technology unchanged but alter the

system's inputs and observe the resultant change in the outputs. Finally, it is pOSSIble
to experiment with alternative technologies by altering features of the system.
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This relatively elementary analysis may be very useful. Decision-makers often
lack the most elementary input-output information and the systems analyst may perform
a useful function by providing it. The analyst's first task is to build q good model,
He then develops or solicits from decision-makers alternative sefs of outputs and uses
the model to compute their input implications. He may also alter coefficients of his
model in ways corresponding to alternative policies and technological designs.

The value of this type of input-output analysis is that it allows university decision-
makers to ask "What if ....?" questions. When confronted with a problem, the decj-
sion-makers can explore the implications of many possible decision alternatives. Infor-
mation about the resource implications of each alternative can be computed and displayed
quickly. The final choice from among available alternatives can be preceded by sequen-
tial interaction between decision-makers (or their analysts) and the model.

The case study reported here is intended to illustrate how sequential interaction
is proceeding between decision-makers and computer-assisted analysis at the University

of Toronto.

1.3. The Health Science Faculties of the University of Toronto

The systems analysis described in this paper is being conducted in support of plan-
ning for the health sciences faculties .of the University of Toronto. These eight facul-
ties, schools, and departments constitute the domain of the Vice~-President, Health

Sciences._/-§7

Because most of the work to date has concerned the Faculty of Medicine, the bulk
of this paper is directed towards that Faculty.

The Faculty of Medicine consists of 19 deparfmenfs._/&] Associated with the
Faculty of Medicine are eleven hospitals where clinical instruction is given to under-_ _
graduate medical students in the fourth, third, and part of the second medical years./5/
Graduate training and research are also conducted. Each of these hospitals, except for
Sunnybrook, is governed by its own board of trustees. (Sunnybrook, formerly a veterans'
hospital, was presented to the University of Toronto on October 1, 1966.) Most of the
hospitals are located in close proximity to the main campus of the University of Toronto. 6
Basic data describing the eleven hospitals is provided in Table 1.

The association of the University and the Toronto General Hospital is defined by the
Toronto General Hospital Act. This Act specifies that the professor and head of each
university department is entitled to a service in the Toronto General Hospital. An amend-
ment to this Act specifies that there shall be only service in medicine and surgery; the
professor of these departments is by inference the Chief of Service at the Hospifal.. The
remaining heads of clinical departments are also chiefs of service of their respective
divisions at the Toronto General Hospital, except for the Department of Paediafrics
(Hospital for Sick Children) and the Department of Psychiatry (The Clark lnsf.ifufe). The‘ )
relationship of the University to the other teaching hospitals and the mechanism of appoin
tments of chiefs of service is not defined by formal agreement.
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2. THE HEALTH SCIENCES FACULTIES AS A SYSTEM

We choose to regard the health sciences faculities with all their faculties, depart-
ments, and associated hospitals as a system. It is a complex system with multiple in-
puts and outputs. Distinguishing between inputs and outputs is often difficult. A sym-
biosis among instruction, research and service create problems of joint outputs. A
multiple goal structure is determined by the organisational autonomy of the teaching
hospitols ond the clinicol deportments. Our objective is to employ systems analysis
to improve the planning and operation of this system.

2.1.  OQutputs of the System

Without reference to objectives, it is impossible to distinguish inputs from out-
puts, Because we are dealing with multiple objective functions, there may be no
general agreement on what belongs on the input side of the ledger and what consti-
tutes the outputs. Z7 We skirt this issue here and simply list those things which are
regorded os outputs by some objective function operating in the system.

2.1.1. Education of health science personnel

A major objective of the University is the education of health science personnel.
This means, presumably, addition to the stocks of knowledge and skill of this set of
people. Meosurement of these stocks and increments thereto is very difficult. Dis-
cussion of problems of measuring oulputs is deferred until section 4 3, until then, the
question is begged by treating the number of students processed through the system as
an index of output.

Educational outputs may be grouped into four groups: (1) Undergraduate education
of students of Medicine and the other faculties, (2) Graduate training in the bosic
sciences, {3) Career training of clinical specialists, and (4) Continuing medical educa-
tion, The levels of undergraduate educational activities ore displayed in Toble 2.

2.1.2. Patient care
The eleven hospitels associofed with the Faculty of Medicine contain more than
6,500 beds. In 1966, 120,192 patients were admitted far treatment ond the number
of patient days of care numbered 1,612,321.
2.1.3. Reseorch
Research is recognised as an important independent objective of the health science

faculties. In addition, research facilities are regarded as a means of ottracting and
retaining staff of high :alibre.[§7

2.2,  Inputs to the System

A variety of inputs flow into the system. What appears as inputs to some may seem
to be cutputs to others; for example, patient care oppears to the University as an input
to the teaching and research processes while it seems to be on importont output to the
associated hospitals. Avoiding such difficulties, we proceed to list a number of the
inputs to the system.
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TABLE 2

Undergraduate Enrolment in Medicine

University of Toronto, 1949/50 - 1966/67

First Sccond Third Fourth
year year year year
1949750 165 - - -
1250751 1éa 158 - -
195152 156 152 169 -
1952 753 157 149 162 170
1953 ‘54 150 150 155 160
1954755 131 146 154 152
1955756 163 125 145 151
1256757 149 151 124 140
1957758 161 149 147 123
1958759 168 153 140 147
19592/60 154 158 148 144
1960/61 149 152 152 146
1961/62 152 144 148 150
1962/63 175 143 133 147
1963/64 161 166 129 133
1964/65 176 147 159 127
1965/66 161 182 134 157
1966/67 155 177 181 133
1967/68"° 160 178 168 179
1968/69* 160 183 169 166
1969/70* 225 183 173 167
1970/71* 225 247 173 171
1971/72* 225 247 234 171
1972/73* 225 247 234 232
Source: J.W. Steiner, K. Arakawa, M.L. Chipman, and G.C. Crawford; Studies

on Medical Education, 1947-1966, University of Toronto (Mimeogroph):
1966, pp. 147-159. Presidents Report, University of Toronto, 1966.

* Projected
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2.2.1. Uneducated or partiolly educated individuals

Students at all stages of their training invest their time in the health education pro-
cess. A student at the beginning of year t makes the input of one man-year and arrives
at year t + 1 with his stock of knowledge increased, The physical input is the student's
time and pert of the social opportunity cost of that input is the value of alternative
employment that he might have had were he not in school.

2.2.2. Acodemic and non-academic staff

Faculty, residents, demonstrators, technicians, and other specialists contribute
their services to the health science education and research processes.

2,2.3. Facilities and materials

The most varied kinds of focilities and materials are used by the system. Lecture
halls, seminor rooms, theatre clinics, study spaces, library facilities, laboratories,
offices, eating facilities, living quarters, television equipment, and animals are but
a few of the facilities and materials used in the teaching and research process In
some cases, matericls ere consumed in the process of use; in others, the input is reck~
oned in units of copacity per time interval.

2.2.4. Patients

Health science students must be exposed to normal and abnormal patients in all
cge groups and of both sexes. They must see patients undergoing acute and chronic
care including convalescent and ambulatory care. To adequately provide for clinical
reseorch, there must be o plentiful supply of normal and abnormal patients. Both teach-
ing and research require the input of patient "services".

This list of inputs could be extended but enough items have been enumerated to
indicate the main categories into which inputs are classified. No mention has been
made of money because of a desire to concentrate attention on the physical resources
which are input into the system. Money, os generalised purchasing power, 1s command
over physical inputs of diverse types. Our approach i1s to deal first with resources in
physical units and to convert to monetary units ofterwards. Furthermore, the appropri-
ate valuations to be ploced on many systems inputs often are not to be found in the
merket-place; some more subtle definitions and estimations of real opportunity costs are
necessary.

2.3.  Major Problems Confronting Decision Makers of the System

A number of major problems now confront decision~makers in the University of
Toronto health sciences system.

2.3.1, Expansion of enrolment in medicine

The first major problem arises from a planned expansion of the undergraduate medi-
cal program. In 1964, after considering alternative ways of increasing the number of
medical specialists, a special committee of the University's Board of Governors recom=
mended an expansion of the medical faculty to accommodate 250 students in the entering
class rather than approximately 175 accepted at the present time /?7 The increased
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TABLE 2
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First Second Third Fourth
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2.2.1. Uneducated or partially educated individuals

Students ot all stages of their training invest their time in the health education pro-
cess. A student at the beginning of year t makes the input of one man-~yeor and arrives
at year t + 1 with his stock of knowledge increased. The physical input is the student's
time and part of the social opportunity cost of that input is the value of alternative
employment that he might have had were he not in school.

2.2.2. Academic and non-academic staff

Faculty, residents, demonstrators, technicions, and other specialists contribute
their services to the health science education and research processes.

2.2.3. Focilities and materials

The most varied kinds of facilities and materials are used by the system Lecture
halls, seminar rooms, theatre clinics, study spaces, library facilities, laboratories,
offices, eating facilities, living quarters, television equipment, and animals are but
a few of the facilities and materials used in the teaching and research process In
some cases, materials ore consumed in the process of use; in others, the input is reck-
oned in units of capacity per time interval.

2.2.4. Patients

Health science students must be exposed to normal ond abnormal patients in all
age groups and of both sexes. They must see patients undergoing ccute and chronic
core including convalescent and ambulatory care. To adequately provide for clinical
research, there must be a plentiful supply of normel and cbnormal patients. Both teach-
ing and research require the input of patient “services”.

This list of inputs could be extended but enough items have been enumerated to
indicate the moin categories into which inputs are classified. No mention has been
mode of money becouse of o desire to concentrate attention on the physical resources
which are input into the system. Money, as generalised purchasing power, 15 command
over physical inputs of diverse types. Our approach is to deal first with resources in
physicol units and to convert to monetary units afterwards. Furthermore, the appropri~
ate valuations to be placed on many systems inputs often are not to be found in the
market-place; some more subtle definitions and estimations of real opportunity costs are
necessary.

2.3.  Major Problems Confronting Decision Makers of the System

A number of major problems now confront decision-makers in the University of
Toronto health sciences system.

2.3.1. Expansion of enrolment in medicine

The first major problem orises from a planned expansion of the undergraduate medi-
cal program, In 1984, ofter considering olternative ways of increasing the number of
medical specialists, o special committee of the University's Board of Governors recom-
mended an expansion of the medical foculty to accommadote 250 students in the entering
class rather thon approximately 175 accepted ot the present }ime,/?? The increosed
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enrolment is to be handled by an expansion of the existing basic science departments

on the main University campus and by expansion of the activities at each of the major
affiliated teaching hospitals.

The Committee anticipated substantial economies of scale os a result of the enlarge
ment of the proposed facilitics on campus and ot the teaching hospitals, )t estimated
thot those economies would be substantial when compared to the cost of constructing
comparable facilities in a new university medical centre for an equivalent number of
students. The Committee anticipated that the increased number of graduates would be
turned out three to four years carlicr than from an independently developed new medi-
col school. Furthermore, it was expected thot academic stoff might be recruited more
readily into the existing framework of the well recognised Faculty of Medicine than to

a new school [197

The Board of Governors Special Committee recognised that the enlargement of the
entering class to 250 students posed special problems for maointaining and raising stand-
ords of education in the Faculty. It reosoned thet the main difficulty would be experi-
enced in the clinical training of medical students. But the Committee delivered the
opinion that: "If the clinical departments con be developed to a uniformly high standarc
ot three or more major teaching hospitals, clinical instruction of 250 students per class
could be satisfactorily handled by sub-dividing classes into three or more smaller groups
each aoffiliated with one teaching hospital. "[] ]_7

2.3.2. Curriculum changes

Early in 1967, ofter several years of discussion, the Faculty of Medicine agreed
in principle to a basic re~design of the undergraduate medical curriculum._/—]?]

The Curriculum Committee's basic recommendation was that: "the Faculty conduct
o co-operative experiment in correlated system-oriented teaching." This recommenda-
tion, spelled out in more detail in the Committee's Proposed Plan, reflected considerabl
dissatisfaction with the traditional curriculum based upon the conventional departmental
divisions (i.e. Anatomy, Surgery, Medicine, etc.). The organisation of instruction by
human physiological systems was expected to facilitate the teaching of basic sci.ence,
patho-physiology and clinical aspects of potient care by teachers with common interests
but with differing points of view.

The Curriculum Committee proposed that the curriculum should be structured on the
basis of the following three inter~related periods of study:

Period | - Normal biology of man
Period Il - Disease in terms of altered human biology
Period Il ~ Patients in relation to altered biological processes.

Period | would be spent largely on campus, Period |l partly on campus and partly
in teaching hospitals, and Period !ll largely in teaching hospitals.

Beyond this parcelling into periods and some general recommendations f:bouf rh.e
organisation of each period, the Curriculum Committee did not go.. ln parhculqr, .tf
did not attempt to specify particular lectures, seminars, faboratories, etc., tht‘au: times
or places, their sizes or topics, or even the number of students who wonflc! Parhcnpcte
in each of the teaching hospitals during Periods Il and HI. The responsibility for
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detailed curriculum planning was delegated to a Committee of the Heads of Depart-
ments. This Committee was empowered to appoint a "period committee” for each of
the three curricular periods. Each period committee consists of:

(1} a period coordinator

(2) Chairmen representing each system and/or departmental discipline
being taught in the period.

Each period committee is charged to:

(1) plan the curriculum and examinations in its period: and
(2) submit the plans for opproval to the Committee of the Heads
of Department.

2.3.3. Increase in research
The Special Committee of the Board of Governors, in its 1964 Report, recommended

a major exponsion of the level of research in the Faculty of Medicine. Its reasons for
this recommendation were threefold:

(1) Increased medical knowledge is a good thing and, therefore,
medical research is an independent and autonomous objective
to be pursued.

(2) The scope of medical knowledge is so great that only by
being involved in research con a medical teacher maintain
the high quality of his teaching.

(&)

To attrach and retain high calibre staff it is necessary to
offer good research facilities and create an atmosphere
conducive to continuing academic achievement

The first of these reasons is autonomous while the second and third are induced by
a concern for achieving the instructional objective.

2.3.4. Expansion of graduate studies

The need to produce physician-scientists and future teachers was considered by the
Special Committee of the Board of Governors to warrent considerable expansion in gra-
duate studies. This includes M,A, and Ph.D. Studies, career training of clinical speci-
alists, and continuing medical education.

The training of clinical specialists has formerly been a hospital rather fhun‘u
University responsibility even though Faculty staff members were involved.. It is now
proposed that the University's Faculty of Medicine assume explicit financial and f:ca-
demic responsibility for the education, training and supervision of interns ond residents,

2.3.5. Roles of various teaching hospitals

Eleven hospitals now partiaipate in the teaching program of the F.acuhy of Medi-
cine; seven have o major involvement. Such brood participation carries advantages
ond disadvantages. On the one hand, students are exposed to a greater volume and .
variety of clinical materials. On the other, greater dispersion raises problems of quali-
ty control, scheduling and diseconomies of scale.
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A major problem for the University is to determine the proper role for each of the
affiliated teaching hospitals. The problem is aggravated by the fact that each hos ital
quite naturally, wishes to maximise the significance of its own role in the system. Pl
Several have independently developed plans for expensive new clinical and research
facilities. Evidently, the cost of independent, ambitious, capital investment plans
replicated by several hospitals would be very expensive.

Government funding agencies are unwilling to finance the high capital and operat-
ing cosfs of excessive duplication. Requests for hundreds of millions of dollars of capital
grants already have been made by teaching hospitals to support their self-conceived roles
in the expanded University medical program. Government has asked the University to
scrutinise these plans and certify that they are necessary to meet its needs. Failure of

the University to adequately discharge this obligation could lead to an unfortunate
reduction in its autonomy.

2.3.6. Staffing and remuneration policy

The departments of the Faculty of Medicine and the other health sciences faculties
employ staff members who provide services of instruction, service, research and admini-
stration to the system. Changes in the levels and mixes of the main system outputs carry
implications for staff resources.

At the present time, the Faculty of Medicine depends heavily on (1) staff members
paid partly from the University budget and partly by granting agencies outside the
University and (2) staff in the clinical departments who receive little financial or aca-
demic recognition from the University. This latter group consists largely of clinical
practitioners who, at least in the past, derived some advantage from their association

with the teaching hospifols._f]l}?

There is a concern that the existing staff mix of teacher-practitioners is an un-
steady base for the desired quantitative and qualitative expansion of the Faculty.
Teaching may be given a residual priority by a teacher-practitioner who is very busy
with his private practice. The desired development of research in the Faculty is incon-
sistent with a staff mix favouring teacher-practitioners; research demands teacher-
researchers. Finally, the Faculty may be unable to attract enough staff members of
high calibre if it relies on part-time teacher-practitioners.

For these reasons, a shift in the composition of the Faculty staff is contemplated.
The proposal is to shift the staff mix of the clinical departments in the dirc?cfic‘m of full-
time feccher-prcc'riHoner-—researchers./-11}7 This will have important imphccffons for
the research facilities that the Faculty must provide. The existence of an active mar-
ket for skilled medical personnel must be recognised.

2.4. The Need for Analysis

From this brief survey of six major decision areas confronting leaders of the Faculfgf
of Medicine, the need for analytical staff work is apparent. Early in 1967, the Healt
Sciences Functional Planning Unit was formed with financial assistance from the Fe'derctl
and Ontario governments. The Unit is placed organisationally under the Vic.e President,
Health Sciences. lts mission is to develop and apply system analytical techniques fo
assist policy planning in the Health Sciences.

A principal objective of the Unit is to develop models with which quanfircfivel.y
to assess the resource implications of alternative plans and programs. The next section
describes one of several models that are now operational. 15/
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3. THE JCL3W MODEL

The JCL3W model accepts technological descriptions of the system
sub-systems) and output levels; it proceeds to compute the quantities of
to produce the outputs,

(or component
inputs "required"

3.1. Departmental Workloads

Becouse the departments pravide most of the inputs to the health science system,
the JCL3W model was designed to compute the input resource requirements at the
departmental level of detail. The loads upen a department may emanate from several
different sources as illustrated in Figure 1.

Figure 1
DEVELOPMENT OF LOADS ON A DEPARTMENT

Autonomoys
Instraction
(Direct nputs) Patient Care Research
INDIRECT INPUTS Induced
DEPARTHENT

3.1.1.  First is the load generated by the teaching function itself. This is handled
by decomposing each curriculum into basic modules called "activities” in such a manner
that certain direct input requirements can be associated with a "unit" of that activity.
Direct input Tesource requirements are things such as academic staff, lecture halls,
seminar rooms, patients, etc.

3.1.2.  Induced resource requirements result from the necessity to support and
sustain the academic system. They con be viewed as "induced" by the existence of
students in the system. Of these, administrative requirements are relatively obvious.
Service (i.e., patient care) is necessary in order to have patients available as an input
for the medical educational system. Well equipped research units are thought to be
necessary to attract and retain qualified academic personnel. All of these place loads
on the typical department in addition to, and as the result of, the teaching function.
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3.1.3. Autonomous resource requirements are those which are necessary whether
or not a teaching function is performed. Patient care is an autonomous objective,

example, some research activity is independent of the number of students present in
system.

For
the

3.2.  Structure of the JCL3W Model/16/

The basic building block of the JCL3W model is the "activity". An activity is
one unit (usually one hour) of a literal activity (e.g., pathology lecture, surgery
seminar) involving a group of students and a set of input resources. All academic acti-
vities which engage health science students are described according to type, size of
student group involved, and specifications of inputs required to carry out the unit level
of the activity (including the type of input, the department from which it comes, the
cost-centre to which the input is to be dedicated, and a code denoting the nature of
the functional relationship between the activity and inputs required per unit level)
Figure 2 displays the Activity Record Sheet on which this information is recorded.

Activities are combined into sets called curricula. Each curriculum is compiled
by assembling activities and indicating the fraction of the class to be engaged in this
activity and the number of hours per week that each activity is to operate. Figure 3
displays the Curriculum Recording Sheet used to collect the curriculum specifications.

Students are "moved" through the system from state to state. Some leave the system,
other drop out and re-enter, others proceed directly through the system to graduation.
As they are moved through the system by the program, they engage in activities as direc-
ted by the curricula. The types and levels of activities generate input requirements.
These are dumped onto magnetic tape from which they moy be arranged in thousands of
possible combinations by the Report Generofor._/-]Z/

The model can handle time units of flexible length in a series of up to 65 units
(five years if each unit is four weeks in length; somewhat more than one year if units
are a single week). A typical five-year case for the Faculty of Medicine might invol.ve
18 different curricula, 250 unique activities, 29 resource codes and 152 cost-dedication
centres on the campus and in the teaching hospitals. About five minutes time on the
IBM-709411 is required per run. Figure 4 displays the flow by which the JCL3W model
takes the Activity Records, Curriculum Records, and other input information and pro-
duces the reports on input requirements by institution and/or department for each input

type.

The Faculty of Medicine inputs currently being calculated directly by the simula-
tion programs are the following:

Staff (Faculty of Medicine staff, resident staff, demonstrators, other
non-university staff)

Patients and Supplies (ambulatory patients, hospitalised patients,
auvtopsy patients, biological specimens, neurological specimens,
newborn babies) .

Space (lecture rooms, didactic labs, elective research space, sit-
down round rooms)

Two of the particular resources, academic staff and lecture rooms, are decomposed

by type of teaching activity (for the academic staff) and by number of student stations
(for lecture rooms). This direct resource list can easily be modified or extended.
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Fig. 2
ACTIVITY RECORD SHEET

{Revision 1, June, 1967)

Description of Activity BOQQ CQ(/ML m(& { QML

Card Code

Sequence Number 3I}

{2 Blank Spaces) |__4—5:
[ 7 8

Activiiy Code (A) CoroTy)
. . 10
Activity Type (B) BQcQ -Sielle CQ*/“LC l:ia—_]II

Maximum Group Size :I[I]

Desired Group Size [::E
17 18 1
{3 Blank Spaces)
First (Fourth, Seventh) Resource 20 21
{2 Blank Spaces) ‘_l_._J

Department {C) mﬁCQJ.‘CA./Wl
Resource Code (D) LeCfU rey

- . 27 2R

Dedication Level {E) L{/\uunfvs.x.“tl % De Pr C ol /]
2 30

Proportional Unit {F} One ren %’wu-

31 33 34 35 36

Quantity I T T o 1 I ]
Sccond (Fifth, Eighth) Resource 37 38

{2 Blank Spaces) C 1T 1
.. 39 40

Department {C) mﬂd)w [6T 7 1

41 42 43

Resource Code (D} Mlﬂ.«d‘, Waﬂbl:ﬂ
. 44 45
Dedication Lovel () Juwebibition & Dept . Corz

Proportional Unit {F) Oyte Pﬂ/‘l ‘)/'mu,p
fuantity l [ 1O 1 | 1
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Fig.

3

CURRICULUM RECORDING SHEET

Card Code

3 Blanks

Faculty

Curriculum Number
Activity Code

Hours per Week

Sequence Number
Institution
Percent of Class

Other Faculty*

One Blank
Institution
Percent of Class

Other Faculty

One Blank
Institution
Percent of Class

Other Faculty

One Blank
Institution
Percent of Class

Other Faculty

{Revision 1

, June, 1967)

1

3
4 5
| | | |
6 7
1T 71
8 9 10 —
o1 71T 31 Feunth Yeon yod (66-7)
11 12 13 N . L
[ O]l o1 1 ]BQ&-&L&::,QQAML'L,W\GJAW
14 15 16
L1 4 1
17 47
18 19 4 4
8
TeH [CLLI1Nms
20 21 50 5
22 52
(2]
23 53
C_1 ]
24 25 54 55
Col g1 Twh
26 27 56 57
28 58
2] 1
29 59
1
30 31 60 61
sSmh L__;_'J—_;_::l
32 33 2
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Fig. 4

STRUCTURE OF THE HEALTH SCIENCES JCL3W MODEL

STUDENT ACTIVITY CURRICULUM
ENROLMENT RECORDS RECOPDS
INFORMATION
SYSTEM
PARAMETERS
l JcLaw
MODEL
REPORT
SPECIFICATION
REPQRTS
PEPORT FOR
GENERATOR ANALYSIS
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fFLOW OF INFORMATION IN CURRICULUM PLANNING

Figure: 5
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3.3. Use of the Model’s Qutput

A great value of computerised input-output models for health sciences planners Is
the ease with which they permit comparative evaluations between alternative plans and
programs. Such comparisons, in the detoil availoble from the JCLIW model and its
reports, can illuminate the input-output implications of alternative policies or plans
under consideration. This interaction between computer-aided analysis and health
sciences decision~-makers trying out new alternatives produces an interactive sequence
that, hopefully, leads to improved decisions.

The Health Sciences Functional Planning Unit is working closely with the curricu-
lum period committees described cbove to ossess resource requirements under various pro-
posals being considered for the new curriculum, enrollment expansion and hospital in-
volvement in this exponsion. Figure 5 displays the flow of information among these
groups. Proposed syllobi are generoted in the Systems and Topics committees. These
cre reconciled and coordinated for each period by the Period Committees. Singulorly
or jointly, the proposed period curriculo are”

(1) Tested for timetable feasibility and (2) Submitted to the Health Sciences Functional
Planning Unit for cn estimate of their resource input requirements

Reports on resource requitements go beck to the Period Committees and to the
Curticulum Committee fur further consideration. This interaction between the curricu-
lum plenners and the anclysts has continued since late 1n 1967

Ve now proceed to illustrate, using simple anclyses, how the JCL3W model is being
used to evolucte the impact of proposed chonges  The illustrotion corresponds to the
mejor problems enumerated in section 2.3 cbove. Ercmining first the effect only of
expended enrolment, we odd successive levels of complicction by introducing variation
in curticulum, closs size, number of teoching hospitels, etc. The combined effect of
cll these foctors cperating simultaneously is of prime interest to the deicsion mabers
but it is difficult to disploy in o few poges.

3.3.1. Scole effects

Teble 3 illustrates the effect of pure scole expension  All other factors remain
unchenged (curriculum, distribution of students omong teoching hospitcls, etc ) but
enrolment has been increcsed from 175 to 250 students per closs _/.'§7 The impact 1s
shown for two clinice! deportments (Medicine and Surgery), all clinicol departments,

oll basic science departments, ond for the entire Foculty  The implicotions for two
resources are shown, viz., (1) Accdemic steff contoct hours per year and (2) Hospitalised
petient contact hours per year.

With 0 43% increase in enrolment, the totel ocademic staff contoct hours would
increse by 40% and the required hospitolised patient contact hours would rise by 43%.
In the clinical departments, where smoll group teaching prevails, the requirements for
both resources increase in elmost direct proportion to the increase in the number of stu~
dents. But in the basic science departments, the requirement for ocodemic staff con-
tact hours would increase by only 20%. This reflects the fact that many classes in these
departments are of the lecture type where the group size con be increased



Table 3

Effect on Two Resources of Scale Expansion from 175

to 250 Students per Class,(]) All Other

Factors Unchange

Academic staff
Contact Hours

4.

Hospitalised Patient
Contact Hours

per year per year
(1) (2) (3) (4)
175 students 250 students 175 students 250 students
per year per year per year per year

1. Dept. of 10,785 15,772 40,306 57,642

Medicine
2. Dept. of

Surgery 7,662 10,294 29,257 41,449
3.. All Clinical

departments 39,075 56,558 102,052 145,964
4. All Basic Service

departments 10,168 12,276 - -
5. Total for entire

Faculty of

Medicine 49,243 68,834 102,052 145,964
(m Assuming 225 students in first year, 250 students in the last three years.

(2) The curriculum is as it was in 1967-68.

The distribution of students

among eleven teaching hospitals is as it was in 1966-67.
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Because the great bulk of academic contact hours devoted to endergraduate medi-
cal instruction is provided by the clinical departments where requirements increase in
direct proportion to the number of students, the economies of scale in these two resources
are not appreciable. In these lwo resources

3.3.2. Effects of curriculum change

The proposed chonge from o "departmental” to o "systems* curriculum was generally
described in section2.3.2. During the lost half of 1967 o detailed new curriculum wos
drawn up by the various period committees. The result of this work was submitted to the
Health Sciences Functional Planning Unit for an assessment of its resource implications,

Detailed computations of requirements were made by the JCL3W models for all
departments and all teaching hospitals. Table 4 is an example of the kind of detailed
computer report that was produced. It shows weekly hours of requirements for lecture
rooms of various size in the Banting Institute during the first fifteen weeks of the aca-
demic year 1972/73. Toble 5 provides summary information on patient requirements,

Table 6 displays the impact of changing the curriculum on academic staff and
hospitalised patients. With 250 students per closs, the proposed systems curriculum
would require about 85% more ocademic staff contact hours for the entire Faculty In
the clinical departments, the requirement for academic staff contact hours would be
about twice as large with the proposed systems curriculum as with the departmental
curriculum. Total requirements for hospitalised patients would be less than 10% more
under the systems curriculum.

To assess the impact of a curriculum upon the departments, it is necessary fo study
the time-phosing of the lood. Figures 6 and 7 show computer-prepared Calcomp plots
of the weekly requirements for academic staff and oll staff contact hours that would be
generated by the new systems curriculum with 250 students. The load of the Department
of Medicine shows strong pecking whereas it is much more evently distributed in the
Department of Anaesthesia.

3.3.3. Combined effects of scale increase and curriculum change

Table 7 shows a summary of some of the combined effects of {1) a scale increase
from 175 to 250 students per closs ond (2) chonging from the existing departmental
curriculum to the proposed systems curriculum. In addition, Table 7 reflects a redistri-
bution of students among teaching hospitals.

The proposed program (250 students, systems curriculum) would require about 150%
more ocademic staff contact hours than the existing situation (175 students, depart-
mental curriculum). The increase would be considerably greater in the clinical depart~
ments. For contact hours with hospitalised patients, the proposed program would tnvolve
an increase of about 50%.
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Dept. of
Medicine

Dept. of
Surgery

All Clinical

departments

Departmental
Curriculum

All Basic Science

departments

Total for entire

Faculty of

Medicine

Table 6

Effect on Two Resources of Curriculum

Change with 250 Students Per Cluss.(])

Academic Staff
Contact Hours.
per year
(250 students per class)

(1) (2)

Systems
Curriculum

15,080 31,903
10,328 30,185
53,952 111,011
12,744 13,114
66,696 124,125

(1) Assuming 225 students in first year, 250 students

Hospitalised Patient
Contact Hours
per year
(250 students per class)

(3) (4)

Departmental
Curriculum

Systems
Curriculum

57,400 52,691
41,384 39,221
145,376 157,953
145,376 157,953

Students were distributed among hospitals as follows:

Period | - 100% in Medical Science and Anatomy buildings.

Period Il

and 11l - 23%

23%
15%
15%

at Toronto General Hospital
at Sunnybrook Hospital

at Toronto Western Hospital
at St. Michael's Hospital.

Remainder divided equally among New Mt. Sinai,
Wellesley, and Women's College hospitals.
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Table 7

Combined Effect on Two Resources of
Scale Expansion and Curriculum Chcnge(n

(Ratio of Proposed to Existing Situation)

Academic Staff Hospitalised Patient
Contact Hours Contact Hours
per year per year
(Col. 2, Table 6 over {Col. 4, Table & over
Col. 1, Table 3) Col. 3, Table 3)
1. Dept. of Medicine 2,96 1.3
2. Dept. of Surgery 3.96 1.34
3. All Clinical deport-
ments 2.84 1.55
4. All Basic Science
departments 1.29 -
5. Tota! for entire
Faculty of Medicine 2.52 1.55

{1 The figures show the ratios of the proposed progrom (250 students per
class, systems curriculum) over the existing situation (175 students
per closs, departmental curriculum).
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3.3.4. Effect of alternative number of teaching hospitals

Medical educational planners at the University of Toronto wish to assess the impli-
cotions of alternative patterns of participation by the various teaching hospitals. If
there are significant economies of scale, costs might be reduced by concentrating
clinical tecching in o few hospitols,

Analyses of various alternative configurations are being made. The requirements
for academic staff, offices, patients, beds, research facilities and other resources are
computed for each department in each teaching hospital. This information is presented
to the decision-mokers who evaluate the costs and benefits of the aiternatives.

Toble 8 displays the impact on required teaching beds of alternative distributions
of medical students among the teaching hospitals, The results of four hypothetical sets
of student distributions are compared with the number of teaching beds available on
December 31, 1967. The oggregate number of beds presently available would be suffi-
cient to accommodate any distribution of students. Bottlenecks appear as requirements
are discggregated to the levels of hospitals and departments therein.

3.3.5. Effect of staffing policy on the requirements for staff

Once the total teaching lood in terms of contact hours is known, there are many
alternative stoffing policies that could be used to make this time ovailable. A signifi-
cont factor in this decision is the amount of time to be devoted to research  Toble 9
illustrates the effects of the three following staffing policies.

Policy A - On the averoge 6 hours of teaching activity will be required per

week per staff member.

Policy B - Staff members will be required to teach no more than 2 hours per
week of lectyres or seminors and no more than 4 hours per week
of clinics, small group and individual instruction whichever shall
be limiting.

Policy C - Each department will require the same overage number of teaching
hours from its stoff members as they provided in 19.66-67 - These
figures were obtained from on onalysis of staff activities in the post
year,

Toble 9 indicates thot retention of the present staffing profile (Policy C) would,
by 1972/73, necessitate significant increases above the levels forecasted by dqurt-
mental chairmen in their 1970/71 budget proposals. The department of Obstetrics
and Gynecology is an exception; here the needs appeuar to decline by about one quar-
ter,
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Table 9

Comparisons of Full-Time Equivalent (FTE)

Academic Stoff Requirements for Selected Clinical Deparfmenfs(])

FTE Acad. Staff FTE Acad. Staff from 1972/73 Simulated
Contact Hours
Department 1970-71 Budget Forecast  Policy A Policy B Policy C(2)
Medicine 237.5 151.9 189.1 314.2
Surgery 167.0 138.1 195.5 207.1
Psychiatry 85.0 60.2 65.1 190.1
Obs. & Gyn. 40.0 24.6 27.1 30.1

(1) New curriculum, seven teaching hospitals, 250 students per class.

(2) The average weekly number of contact hours with medical undergraduates in
1966/67 per FTE academic staff member was for Medicine - 2.9 hrs., Surgery -
4.0 hrs., Psychiatry - 1.9 hrs., and Obs.and Gyn. - 4.9 hrs.

Staffing policy embraces an extremely crucial set of decision variables. Sensiti-
vity analysis carried out with the JCL3W model indicates that the staff activity profile
carries profound implications for staff and indirect resource requirements. We are now
conducting experiments to illuminate the impact of alternative policies concerning:

(1) Direct contact hours in undergraduate clinical teaching and specialist
training per staff member.

(2) Extent and type of research activity.
(3) Extent and type of clinical practice.

Great variation is expected in system requiremenss as a result of alternative sefs
of values given to these factors,

3.3.6. Other sensitivity analysis - increasing class size on the average 20-25%
for all activities

There are many decision variables of less apparent importance than size of student
body, curriculum content, number of teaching hospitals, and staffing policy. These
variables can still have significant effects on both the size and composition of resource
requirements. The simulation model provides a means of assessing the sensitivity of
particular analyses to changes in these secondary variables.

280



As an example of this type of analysis we show in Table 10 the impcct on ocodenmic
staff contact hours of increasing the averoge cless size by 20-25%. The seven hospitel
systems curriculum, 250 student, Period 1l cose is used as the besis for comperison. '

Judgements cbout the effect of such changes on pedogogical effectiveness cre left
to department heads, curriculum planners and other medical experts.

Table 10

Effect of Increasing Group Sizes
[mpoct on Acodemic Staff Contact Hours with Period Il Students over Acedemic Yeer

Period 11 Academic Stoff Contact Hours with

Group Sizes as Group Size 20-25% % Eecreduslf in
Proposed in New Larger than in New er1o R
N N Contact Hours with
Curriculum Curricvlum(l)
Lerger Groups
Academic Staff Fac. Stoff Fac. Staff
Medicine (incl, 10707 8929 18 0
Fam. Med)
Ophthalmelogy 53 35 51.4
Surgery 5000 4531 94
All Clinical 25139 21611 14.0
depariments
All Basic Science 2502 3135 10 5
departments
Tatal for Feculty 28641 24746 13.6

(1) The chonge increased small group sizes to the next integer value, € g., Groups
of 4 went to 5 and groups of § went to 6.
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4. PROBLEMS OF ACCOMPLISHING and
IMPLEMENTING SYSTEMS ANALYSIS IN UNIVERSITIES

Central to the entire experiment of using systems analysis to aid university plan-
ning and management at the University of Toronto is the notion that better information
in the hands of decision-makers means better decisions. If, for any reason, good ana-
lysis cannot be accomplished or if analytical work is resisted by decision-makers, the
effort is expended in vain. In this section we discuss some problems of accomplishing
and implementing systems analysis.

4.1. Problems of Accomplishment

Good systems analysis is not easily accomplished. Several factors seem to us to
be critical.

4.1.1. Relevance in problem definition

There is often a tendency for analysts with sophisticated analytical tools to wander
about in search of problems to fit the tools. This procedure often produces interesting
journal articles but seldom anything else of value. University systems, like many other
real systems, are sufficiently complex to require a substantial investment of hard work
and humility before the analyst is able to ask the right questions. The work of the
Health Sciences Functional Planning Unit has greatly benefited from the fact that its
director is a doctor of medicine.

4.1.2. Avgilability and accuracy of input information

Systems analysis is a kind of information processing. Information is needed to
build models, to estimate their parameters and to unambiguously specify alternatives
for evaluation.

Some of this information is of a historical nature and may be available in various
files kept within the University. [t has been our unhappy fate to learn that basic files
on staff, students and space are in a very primitive state in many universities. Much
work remains to be done in designing and implementing integrated file processing
systems in universities. The payoff from this work will be in better, more accurate,
more timely and more relevant information for operational decision-making and for
planning models.

A second kind of information necessary for systems analysis is that which specifies
alternatives being considered by decision~-makers. To properly describe and analyse
these alternatives it is necessary to assign numeric values to many variables. [n tradi-
tional academic planning, little heed is paid to the detailed aspects of alternative pro-
posals. There are times when this is appropriate; there are other times when resul.’rs' ‘
depend upon apparently minor details. An advantage of model-building and sensitivity
analysis is that important details may be spotlighted. The problem then becomes one
of inducing decision-makers to think systematically about these important details.
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4.1.3. Composition of systems analysis teams

Important benefits can be derived from interaction among analysts with diverse
academic training and experience. Dominance by persons trained in o single discipline
con consirict the field of vision and reduce the effectiveness of results. Fruitful c:rn:‘
binations can be made of economists, operations researchers, applied mathematicions
engineers and compuler scientists. Specialists in business or public administration um'ﬁ
organisation theory could also maoke o valuable contribution.

4.2. Problems of Implementation

Few university cdministrators are accustomed to using the type and volume of infor-
mation that can be provided by a good systems analysis group. Certain changes in
managerial style and thinking ore necessary before this information can be used to best
odvantage. The following is a discussion of o few necessary but not necessarily suffi-
cient criteria for the usual application of systems analysis.

4.2,1. Receptivity

The most importent aspect of a menager, from o systems anolyst's point of view,
is receptivity to a formal, systematic opprooch to decision-making. Such an approach
forces administrators to lay bare the basic assumptions upon which their plans are based.
Cleor statements of abjectives and unambiguous decisions are the primary components
of systems onalysis. They are the factors that are analysed for their impact. An admi-
nistrator who is reluctant to be open obout his planning ideos or to explore olternatives
before the group is unlikely to be cble to toke odvontage of the techniques. Recepti-
vity then is not just an ottitude towards using new methods but also a desire to explore
openly the implications of olternatives.

4.2.2. Orgonisational plocement

Given a receptive odministrator it is important that the teem report organisationally
to the person responsible for making final decisions. In some coses it may be the Decn
of the faculty, in others o vice-president of the university. Anolysis of the kind we
hove been discussing is concerned with the problems of senior administrators  To bury
such analysis under @ number of organisational leyers inhibits a rapid two-way flow of
information ond isolates the analysts from the problem sources. Situotions change
rapidly, constraints oppear and disappear, new considerations come to light, un brief,
eny anclytic activity that is going to deal with real problems must be frrst=hand "where
the aetion is”. If it is able to present analyses of alternatives ond gain knowledge of
possible new alternctives to be studied, the group can be most effective.

4,2.3.

Interaction with plonners
JfErociion with planners

To say that the onalyticol teom must be finally responsible to the top administrator
fi"e‘ not mean that the group should be aloof from those involved in the detailed plann=~
ing effort, On the contrary, we believe that close interaction with those people is a
necessity, The process by which information is being exchanged between the Health
S?'e",c“ Functional Planning Unit and the curriculum designers in the Faculty of Medi-
eine is an example of the kind of interaction most likely to produce good results.
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4.2.4. User confidence

Useful analysis and used analysis are often far apart. While many of the fore-
going steps will help to insure that analysis is used, it is necessary to dispel from the
mind of all those involved in the planning process, the black box image of the simu-
lation model. People's confidence in using these new tools can be heightened greatly
by increasing their understanding of how the computer simulation model uses the infor-

mation that is fed into it. A carefully planned introductory session discussing what it -
is and how it is used can be most helpful.
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FOOTNOTES

£.5. Quade; Military Systems Analysis, RAND Corporation, RM-3452-PR,
Jonuory, 1963, p. 2.

R.N. McKean; Government Efficiency Through Systems Analysis, Wiley, 1958,

Included ore the faculties of Medicine, Dentistry, Pharmacy, and Food Sciences,
the schools of Nursing, Hygiene, and Physical and Health Education, and the
Bonting and Best Depertment of Medical Research.

The deportments are Ancesthesia, Bocteriology, Biochemistry, Institute of
Bio-Medical Electronics, Medical Biophysics, Medicine, Obstetrics and
Gynecology, Opthalmology, Oto-Laryngology, Paediatrics, Pothological
Chemistry, Pathology, Pharmocology, Physiology, Preventive Medicine,
Psychiotry, Division of Rehabilitation Medicine, Surgery, Therapeutics, Art
as Applied to Medicine. See Faculty of Medicine Calendar for 1967/68.

The eleven institutions are Toronto General Hospital, Toronto Western Hospital,
$t, Michoel's Hospital, Wellesley Hospital, Princess Margaret Hospital, New
Mount Sinai Hospital, Sunnybrook Hospital, The Hospital for Sick Children,
The Clark Institute of Psychiatry, Women's College Hospita!l, and Lyndhurst
Lodge Hospital. Each of these hospitals, except for Sunnybrook, is governed
by its own board of trustees. Sunnybrook, formerly o veterans' hospital, was
presented to the University of Toronto on October 1, 1966.

The Totonto General, New Mount Sinai, Sick Children, and Women's College
hospitals are within two blocks of the corner of College St. and Avenue Road,
i.e., in immediate proximity to the medical science building on the main
campus. The Clark Institute is five blocks from the intersection. Toronto
Western, St. Michael's, Wellesley, and Princess Margaret hospitals are within
one and one-half miles of the campus. Lyndhurst is about two and one-half
miles from the campus and Sunnybrook is obout six and one-half miles distant.

For example, clinical service to patients is considered by the hospital boards

of trustees and the clinical staff to be a moin, if not the sole, output of the
system. But the University's Boord of Governers' Special Committee on the
Future Development of the Faculty of Medicine mentioned as objectives anly
education ond research, i.c., service was excluded. Presumobly, then, patient
care was considered by the Special Committee to be an input to or o by-product
of the education and research processes. See the Report of the Board of Gaover-
nors' Special Committee on the Future Development of the Faculty of Medicine,
May 1964 (mimeograph}.

Ibid., p. 11,

Ibid., Pp. 27-28.
Ibid.
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Ibid., P. 28.

"A Proposed Plan for an Undergraduate Medical Curriculum", Recommendation
of the Curriculum Committee, January 3, 1967.

Approximately 700 members of the Faculty of Medicine hold University appoint-
ments.  Of these only about 200 hold full-time appointments and nearly all of
these are members of the basic science departments; the number of full-time

members of clinical departments is very small. This information is supplied by
the Academic Service Unit.

See the Report of the Special Committee of the Board of Governors, op. cit.,
pp. 17-20.

The first of the models (the CAMPUS model) developed ot the University of
Toronto was described in R, W. Judy and J.B, Levine, A New Tool for Educa-
tional Administrators, University of Toronto Press, 1965. This model is now
being implemented and tested by the University's Office of Institutional Research.
The model described in this paper is an extension of the CAMPUS model to a
very disaggregative level.

It is called the JCL3W Model because it was designed by R.W. Judy,

S. Centner, J.B. Levine, R. Wilson, J. Walter, and W. Wolfson. For a more
technical description of this Model, see S. Centner and W. Wolfson; "Simu-
lation and Rational Resource Allocation in the Health Science Faculties", a
paper presented at the meeting of the Institute of Electrical and Electronics

Engineers Conference, March 22nd, 1967, New York, N.Y.

A special report generator was written for the JCL3W Model and other models
under development at the H.S.F.P.U. See C.A. Burgess; A Report Generator
Program, Unpublished M.A. thesis, Department of Computer Science, Univer-
sity of Toronto, October, 1967.

A class size of 225 is assumed for the first year medical because it is planned
to accept about 25 more students in second year who transfer in from science
programs outside the Faculty of Medicine.
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APPLICATION DE L’ANALYSE DES SYSTEMES
A L’APPRECIATION
DE DIFFERENTS PROJETS DE FACULTE

par Richard Judy. Jack B levine
Richard Wilson et John Walter ‘Resume)

Cette étude a deux objectifs principaux :

(1) montrer comment I'analyse des systémes peut aider la planification au nivecu de
o “ Y y P P
I'université au moyen d'une étude d'un cas se ropportant & un probleme de
planification d'une université spécifique, et

(2) indiguer quelques-uns des problames rencontrés en menant une telle anclyse et en
mettant en oeuvre ses résultats,

Chaque systéme o des varicbles (inputs et outputs) et une technologie qui permet
de transformer les inputs en outputs. Nous nous efforgons de déceler les principales

interdépendances qui unissent les variobles importantes por la construction de modeles
du systame,

La technologie d'un systdme étant donnée, nous pouvons modifier les outputs
et enregistrer les conséquences pour les inputs requis. Ceci peut étre réalisés par de
"Ofﬂbret-:ses combinaisons d'output ; cela fait, nous aurons exploré les conséquences
sur les inpuls pour les séries correspondantes d'outputs possibles.

287



D'avutre part, nous pouvons conserver la technologie sans modification, mais
modifier les inputs du systéme et observer les changements d'outputs qui en résultent
Enfin, il est possible de faire des expériences sur la base de variantes de fechnologi(.e
en modifiant certaines caractéristiques du systéme,

La voleur de ce type d'analyse input-output réside en ce qu'elle permet aux
centres de décision de se poser des questions du type : "Que se passe-t-il si ... ?",
Lorsqu'ils font face & un probléme, les centres de décision peuvent explorer les consé-
quences de nombreuses variantes de décision possibles.

L'analyse des systémes décrite dans cette étude est actuellement conduite &
[‘université de Toronto pour permettre la planification des activités des facultés des
sciences médicales. La plupart du travail & ce jour ayant été consacré & lao Faculté
de médecine, l'essenticl de cette étude traite de cette Faculté. La Faculté de
médecine comprend 19 départements. Onze hépitaux, ob I'enseignement clinique
est donné, sont associés & la Faculté de médecine. Lo formation au niveau du
dipléme et la recherche y sont également menées.

Nous avons décidé de traiter les facultés de sciences médicales, ainsi que toutes
leurs facultés, leurs départements, et les hdpitaux associés comme constituant un
systeme. Il s'agit d'un systéme complexe & inputs ou outputs multiples.

Un des objectifs principaux de |'Université est la formation du personnel médical
scientifique . Les outputs de |'enseignement peuvent étre regroupés sous quatre
rubriques :

(1) Enseignement pré~-universitaire pour les étudiants de la Faculté de médecine
et des autres facultés ;

(2) Enseignement au niveau du dipl6me dans le domaine des sciences fondamentales ;
(3) Formation de spécialistes cliniques ; et
(4) Continuation de I'enseignement médical.

Tout un ensemble d'inputs sont intégrés dans ce systéme. Ce qui semble &tre des
inputs aux yeux de certains peut sembler étre des outputs pour d'autres ; par exemple,
les soins aux malades apparaissent & |'Université comme constituant un input pour
les processus d'enseignement et de recherche, alors que le traitement du malade
apparaftra comme un output important des hdpitaux associés.

Toutes sortes d'équipement et de moyens divers sont intégrés dans le systeme. Les
amphithéatres, les salles de séminaires, les laboratoires, les bureaux, les quartiers

résidentiels et les cobayes sont quelques-uns d'entre eux.

Les responsables du systéme des sciences médicales de |'"Université de Toronfo
font maintenant face & tout un ensemble de problémes fondamentfaux .
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Parmi ces probl2mes on citera ['expension envisagée du programme médical pré-
universitaire qui portera le nombre des ¢tudiants de 175 & 250 dans Ja closse d'e:n-ée
Un autre probléme o trait & la restructuration recommandée du programme d'studes
médicales pré-universitaires.

Au début de 1967, on a établi un service de planificetion fonctionnelle des
seiences médicales avec Paide financidre du Gouvernement de I'"Ontario. Un des
objectifs principaux de ce service est de mettre qu point des modeles qui permetiront
d'évalver quantitativement les canséquences de variantes de plans et de programmes
sur Jes ressources, Lo section suivente décrit un des modales qui sont maintenant
opéroﬁonnels.

Le Mod2le JCL3W

Le modale peut prendre en compte des descriptions technologiques du systame
{ou des éléments primaires qui le composent) et les niveaux d'output , 1f procéde
clors ou colcu! des quantités d'input "requises” pour produire les outputs.

Une partie des obligations imposées & un département découle de la fonction
d'enseignement. Ceci est traité en décomposant chaque programme d'¢tude en éléments
de bose que 1'on appellera des "activités", de telle sorte que certoins besoins d'inputs
directs puissent &tre associés & unc "unité" de cette activité. Parmi ces besoins, on
citera : le personnel de I'Université, les amphithéatres, les salles de séminaires, les
malades, etc. Les besoins en ressources induites sont dis & la nécessité de faire
fonctionner et d'entretenir le systéme de I'université, Parmi ces besoins induils, les
besoins administratifs sont relotivement dvidents. Les besoins en ressources cutonomes
se référent aux ressources nécessaires, qu'une fonction d'enseignement soit réalisé
ou ne le soit pas, Le soin des malades est un objectif qutonome,

Le bloc de base pour la construction dv moddle JCLIW est “I'octiviré”. Une
activité est une unité {en général une heure) d'une activité av sens littéral du terme
(par exemple : cours de pathologie, séminaire de chirurgie) qui met en jeu un groupe
d'étudiants et une série de ressources d'input. Toutes les activités universitaires qui
mettent en jeu les étudiants en sciences médicales sont décrites suivant leur type, la
dimension du groupe d'6tudiants mis en jeu et les spécifications d'input nécessaires
pour accomplir le niveou unitaire de [‘activité,

Les étudiants traversent le systéme dans ses phoses successives. Quelques-uns le
quittent, d'autres I’abandonnent et reviennent, d’autres le parcourent directement
jusgu'eu dipléme.,

Les inputs de Ja Foculté de médecine qui sont en voie d'ére calculés directe~
ment par les programmes de simulation sont les suivants ¢

(1) Personnel (personnel de la Faculté de médecine, personnel résident, démonstra~
teurs, outre personnel non-universitaire) ;

(2) Malodes et fournitures {(malodes des salles d'urgence, malades hospitalisés,

sufets soumis & autopsie, spécimens biologiques, spécimens neurologiques,
enfants nouveaux-nés) ;
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(3) Espaces (amphithéatres, laboratoires d'enseignement, espaces consacrés & une
recherche particuliére, salles en rond pour les conférences).

Le Service de planification fonctionnelle des sciences médicales travaille en
étroite relation avec les comités des programmes d'étude pour évaluer les besoins en
ressources qu'entrainent les diverses propositions qui sont & 1'étude pour le nouveau
programme, |'expansion des inscriptions et le réle qui incombera & 1'h8pital dans cette
expansion. On trouvera ci-dessous quelques exemples de la fagon dont le modale
JCL3W est utilisé pour évaluer I'impact des changements envisagés.

Effets d'échelle

Tous les autres facteurs restent sans modification (programme d'études, répartition
des étudiants parmi les hdpitaux d'enseignement, etc.) mais l'effectif universitaire
passe de 175 & 250 étudiants par classe. Le nombre total des heures de contact du
personnel universitaire augmentera de 40 %, dont 20 % seulement dans les départements
des sciences fondamentales. Ceci refléte le fait que de nombreux cours dans ces dépar-
tements se font sous forme de conférences et que la taille du groupe qui y assiste peut
gtre modifiée.

Effets d'un changement de programme

Au cours de la secondemoitié de 1967, un nouveau programme d'études détaillé
a été mis qu point par les divers comités. Les conséquences des modifications du
programme sur le personnel universitaire et les malades hospitalisés ont été calculées.
Pour I'ensemble de la Faculté, les changements nécessiteraient une augmentation
d'environ 85 % des heures de contact du personnel universitaire. Les besoins fotaux
en malades hospitalisés augmenteraient d'environ 10 %.

D'autres études en cours portent sur les effets combinés des augmentations d'échel-
le et du changement du programme d'études, |'impact de diverses variantes quant au
nombre des h8pitaux d'enseignement, et les effets des politiques en matigre de
personnel sur les besoins en personnel.
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PROGRAMME BUDGETING IN SWEDEN

by H. C-F Hammar

I thought o short account of the present situation in Sweden might be of interest
at this stage of the discussion, ond | will toke as a storting point the country report
of Sweden which was issued by the O.E.C.D, lost year. In this report, the recder
may discover, between the lines as well os on the lines, our disappointment cbout not
being able to present the appropricte expenditures for functions ond activities. The
Swedish budget system has up to now been an old-foshioned one, but now various
improvements ore being considered.

An experts' Committee has been dealing with a programme budgeting system for
entire Swedish odministration. They presented o report in 1967 which proposed ¢
complete system far budgeting, monagement, and account control. [t involves both

@ one year system and a medium term system covering four years. A great emphasis is
Put on the meosurement of outputs {performance) and on the decentralization of respon-

sibilities down in the orgonization to the chiefs who con actuclly influence the effici-
ent use of resources.

the

However, voices of warning have been raised saying that the system may be a

iPlendid ane technically, but that it will not constitute a planning teol. The Commi~
::empropcsd starts from the point where the programmes have been fixed, but ot least
th '.e governmental level there must be analysis and setting of relevant goa.ls’und

2t 13 true even if we do not enter into the political long term aspects. It is impor-
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tant to take the opportunity to get a proper tool for planning and not only consider
budgeting and implementation purposes.

The Committee's budget system does not only display expenditures in the form of
grants to authorities as in the present budget, but also contains what we call comple-
mentary costs. The budget table will, in principle, have two columns:

(1) expenditure
(2) total cost

the difference (2) - (1) being the complementary costs not actually paid out by the
agencies such as costs for pensions, fees to social security, office units and estimated
depreciation costs for investments made from capital investment programmes not in-

cluded in the operational programmes. Such costs are now not paid out by the agency
in question.

The Swedish Ministry of Finance is now taking two steps:

(1) a general budget reconstruction for all authorities as a preparation
for programme budgeting;

(2) an introduction of programme budgeting, in the Committee's sense
of the term, for a small selected group of agencies: in principle
one agency in each ministerial area.

The budget reconstruction step has not yet been made official but it is meant to
be implemented for the fiscal year ]969/70_/—]_/. This means that this year's prepara-
tory budget work in agencies and ministries will be affected. The first step means
that there will be a common grant for salaries and other expenditures instead of the
present system with two separate grants and a possibility is opened for choice befween
different types of resources, that is between manpower and equipment, etc. There
will, however, be some special regulations connected to it so | think that the freedom
of choice in some cases may be somewhat limited. To this new form of grant pensions
and payments for social security will be added in the form of a certain percentage of
the salary part of the grant. This percentage should correspond to the future cost of
pensions, etc. for the existing employees.

The new grant also includes rental costs for offices etc. and this item as well as
pension expenditures will be distributed to the budgets of the agencies. Up to now
this has been paid from collective grants. There is supposed to be some kind of trans=
action with those social and rental costs in the agencies, the cost thereby ceasing fo
be complementary costs in the sense used at the Committee.

As | mentioned earlier the Ministry of Finance is now also taking a second step
towards programme budgeting involving analysis and establishment of programmes fol’
one or two agencies within each Ministry. Preparations will be made for an o.fflcml
programme budget for these agencies for the fiscal year 1970/71. There may in some
cases be shadow budgets in programme terms prepared already this autumn for 1969/70.

Within the Ministry of Education the starting area chosen for programme budgef'
ing is "Higher Education and Research™. This is the name of the category but it is nof

77 The instructions were published shortly after the O.E.C.D, meeting.
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ot oll certain if we can include research in the beginning.
why the school system was not chosen:

(1
(2
@

There are several reasons

The primary and secondary school budgets are already somewhat progre:
oriented. gremme
The local school authorities are non-governmental and technical problems
would therefore be encountered which are of no interest for P8 as such "
They are since some time ogo the objects for negotiations concerning u~new
grant system. This will to a certain extent permit savings an tecchers' salo-
ries, for example, obtained by replacing teachers by teoching aids etc., to
be used by the local authorities. At present the State pays for the feuc‘h’ers'
saleries while the local authorities pey most of the equipment and mainten-
ance costs. In Sweden os elsewhere, it hos been observed that this system
provides no incentive for the local outhorities to economize We are now
investigating how much on the saving on selaries the local authorities should
be ollowed to spend on something else. This specific programme budget idea
is thus olready being studied for the schoot system.

Some comments on the organizotion of Higher Educanion ond Research in Sweden:
In principle, the faculties con roughly be divided into two kinds- 1) faculties of phila-
sephy and others with no restrictions to the number of entrants and up to now with @
rather free system of studies, 2) speciolized faculties with restricted entry and strictly
organized studies. Grants ore from lost year given to each general faculty, a general
faculty being in common for the whole country. Formerly, grants were given geogra-
phically to eoch university.

The programme budge? study in Higher Education storted o month ago  Three ex-
pert groups hove been oppointed:

{1} o directing group in the Ministry of Education including also members
from the Ministry of Finance;

(2} o special group in the Central Agency for Higher Education,

(3) o special group for "Higher Agricultural Education™ which has already
been selected to be one of the pilot units for PB application

Ve have now started along three moin lines:

)

@

Analysis or rather survey of - especiolly the "free” - faculties’ problems and
the flow through the system. How to measure the input ond output and what
eriteria should be used for measuring the quality of the output? (There are no
genera! centeal criteria for university grades in Sweden. A grade in a sub-
iect in one University may not always correspond to the same grade for this
subject in another University.) How to distribute resources in an oppropriate
way? There are also several other factors in the system to be studies, a o.
the stoek of administrative regulations.

Another main line is to successively introduce smaller general changes in the
budget technique such os combining the grant for salaries with the grant for
€quipment and maintenance,
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(3) A third oim is to establish rather soon, after a special studyy a more or less
complete programme budget system at some pilot institutions.

We think the first main line, the general analysis of structure and planning pro-

blems, is very important as planning and technical budget aspects must be clearly
connected.

There are, however, a number of problems that arise immediately. Should there
be separate progrommes for research or should it be included in other programmes?
Research is financed in various ways. We have for instance research paid by central
rescarch committees or by private funds, or on contract basis. But a large part of the
rescarch is very strongly conneccted with teaching. It is difficult to identify the costs
for this kind of rescarch as the same resources are used for both purposes.

We have the problem of programme definitions, that is, should they be divided
by foculty or subject or study level ? Should the "major programme" named Higher
Education ond Rescarch first be divided in research and teaching and then each of
these in programmes and subprogrammes? Programmes could correspond to a somewhat
more specified number of objectives cach with o governmental grant. Then one could
have subprogrammes divided in a way suitable for administrative and teaching purposes.
In this respect the importance of not taking the present organization for granted has
been underlined. You must analyze whether or not it should be changed.

Another point is the question of how to build in incentives for economizing and
rationalizing. Here, there is the problem of changing the present administrative rules
so that the proper decision-making power is given to the proper level in a way that
someone can have the budget responsibility for the programme. At present you should
not be surprised to find that the staff is hired on one level while on another not sub-
ordinoted or coordinated level they buy the equipment etc.

| would like to conclude with a personal point of view. | think this kind of re-
form will toke a very long time to introduce as it requires specially trained people
and a somewhat new kind of thinking among all staff members. Ordinary accountants
cannot very well be used and a general knowledge about programme budgeting must be
spread in the organization. Perhaps various types of specialists will be needed as
advisors.
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PROGRAMME BUDGETING IN CANADA
by R Marshall

| hod not intended to say very much on the subject of programme budgeting, but
some of the questions raised here during the meeting on the proctical aspects of the

question ore, [ find, interesting, ond perheps o brief run-down of the Canadian
experience might be useful .

! will not go boek very for in history, but in the yeor 1962, there was a Royal
Commission urdertcken in Canoda, colled the Glessco Commission, which wos esta-
blished 10 look into the efficiency of government cdministration  The findings of this
Royal Commission were among other things thet fincacicl monagement, including the
3y that money weos budgeted in the federal government, could do with a good deal of
impeeving. it therefore fell to the Treasury Board, which is roughly comparable to the
U.S. Burecu of the Budget, to tcke this recommerdation in hand, ond try to implement
these recor~erdztiors, if they proved precticeble. The first step was to hove a look
ot the estimates o5 they were presented. At this tire we were working on a vote and
stenderd ebiect besis, ard this was the kind of estimotes presentation which tho Royal
Commission had scid were rother impracticcl decurments. It is necessary to understand
that the wey the estirctes were presented to the House of Commons wos very skelotal.
There was very little irfcrection supplied to Me~bers of Parlioment in this type of

;:ﬁ'r;cru, e~d trus it gave them Jittle cpportunity to deal with the subject material in
pth.



. The Treasury Board undertook to look at the traditional vote structure of the
estimates to see if this could be converted at least roughly into a programme structure
for all departments. There was a consolidation of votes and programmes were cast,

I 'do not wish to imply that these will be the end product programmes, but they were
used as a starting point. The Treasury Board then undertook to hire half a dozen groups
of management consultants and sent these out to individual departments on a test basis
to see if the recommendations of the Royal Commission on financial management were
in fact practical for the workings of these departments and the government as a whole.
This took roughly eight months. The various consultants reported back, each recomm-
ending somewhat different ways that the new concept of financial management might
be implemented, but all agreeing that the principles were sound and that the govern-
ment should undertake the process. One of the next steps, then, and | am speaking
now of the year 1964, was that several of the larger departments of government were
started on the road of programme budgeting. | should explain that as we use the term
programme budget in Canada, it is a two part process, although these are closely
linked. We did not feel that only one document presented as a formal budget late in
the year was what we wanted to accomplish. As a result of this we evolved what we
call the programme review, which is an ongoing process. The Program Review, a five
year forecast of plans and resource needs, is put before the Cabinet in May. (Our
fiscal year is from April 1 to April 1 next year.) This document is the result of a good
deal of planning analysis, goal setting, trade-offs and so on within the department.

| would say for an average department it consists of probably a couple of hundred pages
of explanation. Programme analysts in the Treasury Board go over these documents
during the summer of the year, and make recommendations on departmental financial
targets to Cabinet.

Once approved by Cabinet these targets are then passed to Government depart-
ments and form the basis for the actual estimates in the form of programme budgets,
which are presented sometime in November of the same year. The targets are more or
less absolute, in other words if there are deviations upward, let us not say downward,
these have to be very well justified, in order to get clearance. Now one of the diffi-
cult things is, of course, to convince any group of ministers that they should give any
extended commitment at all, much less a five year commitment to departmental plans,
so this education process is going on. At the moment, as | have said, the targets set
by the Cabinet are for one year, but we are trying to emphasize the importance .of .
allowing departments to plan ahead, and hope ultimately to have approval in principle
for five year plans. Now, | will become a little more particular and get to my own
department, which is the Department of Manpower and Immigration.

It really rested with the departments, once the theory of programme budgeting
was approved to get on with the job. We in my department undertook Icsf'year as an
evolutionary state in the programme review to do some cost-benefit analysis on one
programme, and we commissioned a group of consultants to give us a harjd on this.
They produced a document entitled "Analysis of the Occupational Training for AdEJ“S
Activity - The Department of Manpower and Immigration in a Planning, Progrc3mmln9
Budgeting System Context". We received this in October of 1967. We are. still ana-
lysing it and evaluating its implications and we will have summaries ready in a short
time. That little job incidently cost $100,000 to produce, and in the view of some
people, if economy is going to cost this much we are not able to afford it, but | do
not think that these persons are in the majority. We did one programme and thus
learned a good deal from the consultants, trained some people ourselves, and we are
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row undertaking other areas of cost-benefit analysis within the deportrert. We o
currently working on our Manpower Mobility Programme | think eny cf us whs
hed any experience with programme budgeting, and in particuler cost-benefit o
will realize that one of the first road blocks to the process is the lock of precize
mation. You think you know everything you are doing in a programme urtil yz. *
to break it down for analysis. The experience that we had in this regerd lecd o2 ¢

s w2 43

set up a tosk force to go to work immediately on structuring an informaticn Lystem ot

cre

will produce the kind of information we neced to do effective cost-benefit crelysiz ood
long term planning. This is o very long and detailed job indeed and will prebezly tohe
several years to finish, Our next step will be to move into the full PP3S corcept.

| might explain now, thot the programme review and budget process in feders]
government circles in Canoda fell by defoult to the financial officers in the depart-
ments to structure. | personally feel that this was o mistake but plenners hed not
treditionclly declt with budgets. In my own department we did things differently, we
have a quite seporate unit that does the forword planning and economic work end
rough cost analysis, we then leave it to the financial officers to do the detciled arith-
metic, aofter plans have been cost. Since this is not the case in the majority of Cono-
dian government departments there is already @ tendency to swing back tewerds tradi-
tionol detailed dollars ond cents estimates kind of forecasting to the detriment of
detailed analysis and presentation of the programmes themselves during the programme
review.

The Treasury Boord hos produced @ manual to assist departments in the process
called the "Estimates Manual”. 1 plen to leave one of the manucls with the O.E.C.D.
in the library in the hope it would be of some use to the staff and to the delegates. It
is also being transloted into French and will be availoble shortly should anyone wont
it. 1have brought clong olso @ few copies of an extract from the Monetary Times of
Cancda. This orticle is entitfed "Better Value for Tax Dollars®. Thave brought suffi-
cient copies so that | think each delegate could get a copy if he wishes. It gives o
very good run-down of what is going on in Canada as regards the programme review
ond the PPBS outlook.

 wauld like to mention the evolution from the old system into the new budget
system. We are currently still supplying to the House of Commons estimates on the
old basis. Ve began to cast them on the new programme bosis last year in pomphlet
form for a few departments. The purpose of this was to put them before the Public
Accounts Committee of the House, and any of the House Committees thot were desling
with these departments in order that they could look at the new system cnd see how it
worked out. This year for the first time, the estimates of about twelve Zepz-tme-*
will be completely cast in the programme budget way, and be put before *7e Hooze
Cormittees even though we are printing estimates in the troditionz! wey o2 we'll !
would hope within two years that the entire presentation of estimz¢es 7= Cznozz » ™'l
be done on ¢ programme basis ond be put before the House in thze =mzorer.

I would also like to comment on the discussion obout the retce’zez? "5 Letmeer tue
e programme budget and the planning aspect. |can say thoe fazecs oo 2o o' 2
Year and g half trying to establish the goals for one depertmers clecrly sod ¢ 2o 1!

: ::e to the departmental cdministrations so that they recegrized ram £of veliowed
fun: were 'he. gof:ls of the department. Now this woirot gr agzy “o0, o0t G0 iz tie
omentel job it seems to me on which plonnirg hos 12 Le bozez, tgis
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too, that in a departmental context, part of the programme review is dealt with inm
department through a process of raising issues at a particular time of the year. Thesey
issues may involve anything that should be raised, either from the point of view of q
policy problem or a new programme or any of the ideas that are being thought about
or it is considered should be thought about. Such issues are raised in the fall prior to
the formal spring presentation of the Program Review to the Treasury Board, for discus-
sion briefly by the Senior Management Committee of the department and are then giver
to a group of experts to prepare position papers on. For example, immigration - Shoul
we have increased immigration? Are we handling the process in the right way? etc,
These issues are dealt with in great detail. We produced this year, four or five hundre
pages, | suppose, of issue papers or policy papers which are brought back to the Senior
Management Committee of the department, and discussed over a period of several days
Positions are then taken. It is on this platform of policy decisions and orders of magni-
tude and direction which programmes should take that the programme review document
is drawn up and on which targets are ultimately based. The programme budget is noth-
ing wonderful in itself, it is a casting of arithmetic at a later date on a programme
basis. The programme review is the fundamental part of the procedure from the stand-
point of planning.
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