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Preface

The work of UNITAR in the field of evaluation of technical
co-operation projects was originally suggested in a note of the
" Secretary-General in February 1964. In the note, the Secretary-
General said "It is believed that the Institute could be of great
assistance ... in working out more adequate techniques for evaluating
the efficiency and impact of United Nations field programmes... The
subject is currently of major concern to the Lconomic and Social
Council and the Administrative Committee on Co-ordination...'!.

Subsequently, the suggestionws elaborated and approved by the
UNITAR Board of Trustees in September 1966. Special circumstances
delayed the initiation of the present Study until 1967 but in the
meantime preliminary consultations were held and arrangements made
with some of the UN agencies mainly concerned,

The present Study is in two parts. The first part discusses
the principal problems involved in the planning and management of
development projects, stressing the critical importance of systematic
plamnning. This, in itself, would go very far in producing objective
bases for evaluation activities during the life of the project. The
second part deals with some of the tools of analysis, adopted from
modern management techniques, which if used for discrimination and
judgement, would provide the decision maker with a much more reliable
information base than is now generélly available.

The draft of the Study has benefited from comments and suggestions
by officials of several UN agencies and those of an international
panel, The members included: Mr., John Adler, Associate Director,
Programming and Budget Department, IBRDj; Mr, Jagdish Bhagwati,
Professor, Delhi University; Mr. R.G. Caranza, Former Member of the UN
Conmittee for Development Planning; Mr. Emilio Fernandez-Camus,
Senior Economist, Economic and Social Development Division, Inter-
American Development Bank; Mr. B.T.G. Chidzero, Acting Director,
Cormodities Division, United Nations Conference on Trade and Develop-

ment; Dr, Dieter Danckwortt, Chief, Conference and Documentation
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Division, Germen Foundation for Developing Countries; and H.E. Mr,
Aleksel Vasilyeviqh Zakharov, Ambassador Extraordinary and Plenipot-
enﬁiary, Deputy Permanent Representative of the Union of Soviet
Socialist Republics to the United Nations. |

The Executive Director wishes to acknowledge most warmly the
extensive support and co-operation UNITAR has received from the Special-
ized agencies’and other agencies operating within the General United -
Nations framework. Agencies of the UN system have been most generous
in supplying research material requested of them, in carrying on corres-
pondence, participating in direct consultations and in giving general
support to the objectives of the Study. Special mention should be made
of the advice and support of a number of officers of the United Nations
Development Programme. In addition, the Executive Director wishes to
express his appreciation to the evaluation officers of séveral Govern-
ments for similaf forms of assistance.

The Study was prepared by William R. Leonard, in association with
Béat Alexander Jenny and Offia Nwali, Mr. Leonard was for many yearé
the Director of the Bureau of Technical Assistance Operations in the
United Nations Secretariat and before that the Director of the Statist-
ical Office of the United Nations. His extensive experience in inter-
netional technical co-operation and his professional competence are
assurances of the quality and practicability of -this Study. The Instit-
ute is very appreciative of the time and effort which Mr. Leonard has
contributed to this Study. - ‘

The Institute as such takes no position.on thetmitters studied
under its. auspices,” It,: however, assumes responsibility for determin-
ing whether -a study merits publication and dissemination. The views,

interpretations and conclusions in this Study are those of the authors.

The Executive Director
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PagT I: PRCBRIMS AND APPHCACHES IN SVALUATICN

Intrbduction

In recent years the governing bodies of almost all the members
of the United Nations system of agencies concerned with economic and
social development have expressed concern and have passed resolutions
abcut the need for evaluation. Such actions hsve usually been
initisted in the governing bodies by representatives of some of the

- 2rincipal centribubors to the economic co-operation programmes. There
is an insistence among these contributors that fhey and their legis-
letive bodies need assurence thet the rescurces made available are
expended only for the most useful projects and for thiose which con-
tribute directly, even though marginally, to the priority needs of
developing chuntries.l. In addition, devéloping countries hsve
become increasingly aware of the need for systematic scrutiny of
technical co—operation prograimies in the lizht of their national
objectives.

An impression prevails in some ruarters that many of the technical
co-operation projects are unrelated to national objectives and are
products of indiscriminate selection processes, It is also seid that
projegts tend to be self-perpetuating and that adequate scrutiny is

not given to requests for continustion from one finencial period to

These views are summerized in the second report of the Ad Hoc
Committee of Ixperts to fxamine the Finances of the United Nations
and the Specialized Agencies. In para.77 of the report (document
A/6343) the Conmittee commented "With the needs of Member States
in the area of economic and social developmert practicelly unlim-—
ited, and with limited available resources to meet these needs,

it was all the more necessary to improve the effectiveness of the
operations of the organizeticns so that the maximum return would
be obtained from each unit of money expended. OUne way to help
achieve this objective was 1o devise efficient technicues and
suidelines ifor evaluating operations in order to identify and
eliminate unproductive practices and activities which result in
less than maximum organizational effectiveness and which do not
meet the needs of Meuber Stetes. The Committee believed that
insufficient attention had been given to the estaplishment of com-
mon evaluation technicues and guidelines which could be applied
by the United Nations family of organizations.,"

<
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the next., To the extent that this is ﬁfue, the problem may be
ascribed to the pressurés exerted by one or all of the participating
parties or institutions, and, perhaps in many cases, to a kind of
built-in inertia combined with the absence of critical appraisal of
the project in terms of cost contrasted.with the results achieved.
The aoubts and unfavourable impressions about the merit of the
'progrgmmes_are, of course, only prrtially justified. The progremmes
have been useful, and in many cases outstandingly so. This fact has
been ampiy documented over a period of yvears. The chronic shortage
of international resources in terms of mounting development aspirat-—
ions and recuests for assistence from all available sources, however,
draw attention more sharply than ever ftc the need for éarefully
integrated planning of projects and for the critical scrutiny of

_results,

The Recuirements of the Second Development Decade

While the impression of non-selectivity of programmes and pro-
Jects has recently further stimulated demand for therough and. systemat-
ic evalustion efforts, proEably the strongest incentive at present is
the general recognition that the accomplishments of the first half of
the Development .Decade were very disappointing indeed, especially in
some of the more important sectors, such as agriculture. The General
Assembly in 1961 set as an cbjective Tor the Decade "a minimum annual
rate of <rowth of aggregate national income of 5 percent at the end
of the Decade.”2 Jhen the Iconomic and Social Council discussed the
progress of the Decade in 1966, although adequate cuentitative data

were not and could not be available, it was quite clear that there was

2/ Official Records of the General Assembly, Sixteenth Session,
Supplement No.17, ».l17.
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a substantial sihort-fall in expectations.z/ The Under-Secretary for
Zconomic and Socirl Affairs reported as cause of the weakness of the
development progravme the fact that it ''was still being treated in
too general a f=shion and that it did not have an loperational sig-
nificance' or specific centent., It recuired a reference system which
cculd be used as » yard-stick for measuring progress and within which
preparations could gradually be mede for joint undertekings covering
a rixed period." This wcrld need “a more conv1n01ng assessment of
recuirements' and "vrocedures for evaluating performance in relatlon

l.llv/

In the subsecuent debate in thevGeneral Assembly this general

to recuirements...at an internstional es well as a country leve

point was emphasized by the representative of the Netherlands when he
said "'As the letherlands #inister in charge of development aid had

stated, the previous development policy ng the Decad§7 had lacked

i/“The

distinctive criteria as well as a cvantified plan of action.™
General Assembly recuested the Secretary-General to submit to it in
1968 (throush the Economic: and Social Council) "a preliminary fréme—
work of international development strategy for the 1970's within which
initiel efforts should be concentrated on the elaboration of specific

goals and targets for individual sectors and components,”

3/ Cifficial Records of the General Assembly, Twent/—-first Session,
Supplement No.3, pp. 4-6. while the latest average figure for the
Decade is 4.8 percent, this obscures the difference between some
rapidly developing ccuntries and the many less fortunate countries,
Furthermore, the average ignores the impact of population growth,
If this were taken into account, the per capita growth in Latin
America is less than 2 percent, in Africa 1 percent and in South Asia
about % of 1 percent. (Speech of President MacNamara before the

annual meeting of the World Bank, 30 September 1968).
Ibid. p.6.

< e

Cfficial Records of the General Assembly, Twenty-second Session,
Second Committee ileeting No. 1166, p.320, para.?.

6/ Official Records of the General Assembly, Twenty-first Session,
Supplement No.l6, resolution 2218B (XXI),
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while these .zozls and targets would not necessarily apply in all
particulars to the development plans df'individual countries, they
would give an indication to all concerned of the.sectoral composition
and megnitude of the task to be accomplished if the aims of the Second
Development Decade are to be met. ., ‘

There is not necessarily a fundamental discrepancy between an
~internetional strategy for development and the development priorities
of many if not meee*Cotntries._ This is implied in a statement of the
sdministrator of the United Natlons Development PrOWramme to the UNDP
Governing Council et its Fifth Se581on that "a reasonably short list
of ba51c llelds could ea81ly be.established which would be acceptable
to the renuestlng uovernments and serve as a well-defined and constant

7/

element intheir programming procedures;” Food productlon, meas-—
ureS‘toﬁcontro;‘population growth, communications and health are
" examples. . 3 )
toreover, the recuirements of national viability will in many
e’inetenceg“strong}y favour ecenomip and other forms of co-operation
Camong neighboring ‘states in geographical regions and sub-regions.

Their pricrities tend to correspand closely in such areas as free trade
arrangements, industriczl develoiment focilities, multi-purpose river

be sity- development, coumunications endltransport feceilities, meter-
eolozical ‘services 2nd certain types of training institutions. Where
countriss have a common iﬁ{ereet in tnese fields, national pfiorities
would nrobcbly not differ greetly froﬁ_the-priorities recognized by
the goals of sn internstional development strategy. This general point
was taken up- at the third session of the Committee for Development
?lanning»in its diséussion .of the need for multi-national planning.

In referrlnv to,sub—reglonal plannlnﬁ in Africea, the Committee noted

”that efLectlve multl—nrt¢onal plannlng may assist the sme, ller countries

-in thelr plannlng procese, -since the progects 1ncluded in the sub—

7/ :Document DT/L,57 para.28.
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eﬂlonaW plen for agrlcultuie, industry or transport would be taken
over for implementeation =s national projects. ”—/

Pprhaps one of the most 1mbortant effects of the "framework of

et

1nterﬂutlonul development strategy" to be prepared by the Secretary-
uenergl Wlil be to draw attention again to the need for individual
countries- to review and strengthen, as necessary, their development
:laﬂs and 1achinery, They will feel the need to esteblish a corres-
pon&ence between their objectives as expressed in the plans and the
financial and humanAresourqes_estimated to be available from all sources
for their fulfillment. Recuirements may need to be assessed or re-
assessed and "nrocedures for evalueting performance in relation to
reculrements” established. |

The problem @f improved selectivity in order to_concehtraﬁe scarce
resources upon the ﬁost imoortent development priorities was pointed
out -t ‘the Fifth Session of the UNDF Governing Council in Januery 1968.
In 1ts rewort—/ it said: "It wss widely recognized that, as the admin-
1str«tor hed pointed out UNDY had, in a sense, come to the end of a
Llrst phase based largely on sctisfying individual recuests for assist-
~ance as they cems in., The Governing Ccuncil wes now more clearly than
before conironted with cuesfions of strategy, priorities and concentr-
ation. The several forms of assistcnce available sheculd be applied in
such combinstions and secuence as to produce the optimum impact on the
economic growth of the developing countries. “hat mattered was not
only the vélumé of :vailanle resources - the supply side - but also
and perheaps above ell the ﬂuéntitative and cualitative recuirements of
the developing countries for such assistance. The re-orientation of
programuing which appeared necessary called for a bold re-thinking. of
established patterns and the sheddingiof-outmdated methods." further,

"It was pointed out that the Adivinistretor was in fact emphesizing an

Cfficial records of the Liconomic and Social Council, #Forty-fifth
Session, Supplement HNo. 7,

e e

Cfficiel Records of the Tconomic end Social Council, Jorty-iifth
S=zssion, Supplement No, 6, para. 119,
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axiom, in the éense that priorities had to be selected and rescurces
concentrated on certain major fields of activity of primary importance
- which promised the greatest chance of success, The time had come for
greater attenpts to be made to reconcile national and international
objectives and to integrate national efforts into regional and world-
wide approaches.”lg/

There is little doubt that the basic requirements. are clear, and
that the increased effectiveness of the programmes would go a long way
to satisfy the generally recognized objectives, The objectives can be
reached only by "a bold re-thinking of established patterns" combined
with the creation of suitable international procedures for programming
technical co-operation activities. | .

There exists, however, a number of institutional constraints, as
will be.shown later, which militate against the ability of the pro-
grammes to respond adequately to the priority needs of the governments.
In addition, the fact that some 30 e rcent of the total development
programme of the United Nations system is programmed outside the UNDP

framework gives rise to other problems of management and co-ordination,

The Different Aspects of Fvaluation

There is no longer any doubt that the process of evaluation should
begin at the planning level before projects are formally initiated., It
is at this point that programme decisions and finéncial commitments
are made which may bind the parties concerned for a period of years.

This is the point at which "evaluation', in the seﬁse of proiject pre-

paration (identification of needs) begins. The next stage is the

appraisal of recuests at which individual project proposals are

examined to ascertain their relevance to the identified needs., Cnce

approved, projects should be subject to operatiocnal control for the

purpose of monitoring administrative and technical efficiency. Upon

completion, projects are examined from the standpoint of an assessment

10/ Ibid. para. 127.
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\
of results to determine to what extent the projected targets were

attained. Finally, an overall evaluation of impact of all activities

of the UN System of agencies on national economic and social develop-
ment may be madé. . |
It is clear that some element of evaluation enters into each of

the several phases in the life of a project. It is no longer adequate
simply to conduct some kind of a post-project asséssment cf project -
performance on an ad Qgg.basis, for this does not produce évidence
that the projects originally selected for implementation were the ones
that contributed the most to the pricrity aims of the develéping
countries, Such examinations or inspectioﬁs’may indeed produce
impressions or subjective views of hbw well the projects were operated
and, hopefully; provide "lessons of experience" which may be used to
guide future projects of the same kind. But this is not to answer the
basic auestion of whether the projects were important and properly con-
ceived or chosen in the first instance."Eggﬁ hoc evaluations have a
place in the system and they can have clearly demonstrable value
especially if the results can be tied back to the objectives and tar-
gets set out ih the plans of operations. ‘Even if this relationship
can be established it does not neceSsariiy satisfy the requirement
that project proposals should relate directly to priority components
of the national plan.

It is important to emphasize, however, that many of the agencies
within the UN system now are beginning to rmcognize that evaluation is
a re-assessment in depth of‘tﬁe economic, techﬁical, institutional and

management aspects of their operatiocnal activities.
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Problems of Evaiuation

As has been mentioned, governménts through the governing bodies
of - the agencies coﬁcerﬁed have long been pressing for ”evalﬁations”,
"ecritical reviews" and ”asseésments" of the results of development -
programmes., The basic legislation of. the Expanded Programme of Tech-
nical Assistancell/ in establishing‘the Technical Assistance Committee,
a standing Committee composed of members of the Economic and Social
Counéil, instructed it "to make for the Cbuncil critical examinations
of activities undertaken and results achieved under the expanded pro-
gramme of technical aésistance.”lg/ Subsequent legislation by the
Council and other bodies re-iterated the need for 'evaluation" but
without defining the term or suggesting methods,

Problems of Definition

In practiée the United Naticns agencies have used the term "eval-
uation" in many different ways. The scrutiny of experts' reports is
described as evaluation. The inspection of a project to determine its
~ administrative or technical efficiency is evaluation. So is the
narrative report of a visiting mission composed of outside experts. A
descriptive report, without a trace of assessment, saying that two
experts are in an East African country to advise on a particular sub-
ject is also referred to as evaluation. Cne United Nations agency
Uinsists that the term should be reserved "for those studies that per-
mit a rigorous scientific measurement of the effects of a project.“'
The Economic and Social Council r efers to ”the.evaluation of the over-
all impact and effectiveness of the combined programmes of the UN
li/ The Ad Hoc Committee of Experts to

Examine the Finances of the United Nations and the Specialized Agencies

system of organizations".

Official Records of the Economic and Social Council, Ninth Session,
Supplement No. 1, resolution 222 (IX).

3

Ibid. para. 6(a).

k&

Official Records of the Economic and Social Council, Thirty-seventh
Session, Supplement No.,1l, resolution 1042 (XXXVII),
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used the following definition: !"Over-all [Z.e. covering all aspect§7
evaluation consists in estimating the scope, cost and potential effect—
iveness of a project or programme befere a decision is taken on it, -
checking the estimates and performance during its execution, and deter-
mining the cost and the results achieved when the project or programme
is finally completed.”lé/ This list by no means exhausts the variety
of uses of the term which coers everything frem'pre—project review
prior to approval to an assessment of results after the termination of
‘the project.

In view of the. confusion arising from the use and mis-use of the
term, the Inter-Agency Study Group on EvaLuationli/has reeognized four
stages of project activities, in each of which elements of evaluation
enter, as follows:l

Project Preparation (identification of needs)

The processes by which the economic and social conditions and the
objectives of development in a given country (or‘group of countries)
are analysed,vthe specific needs for aesistance are identified, the
priority of the needs is determined, and the consequent requests
for assistance are formulated,

Appraisal

The processes the result of which provide a basis for decisions

on requests for assistance in the light of established criteria,
such as: relevance to the development objectives to be attained;
propriety in terms of legislative and other requiremente of the
.international system of deﬁelopment assistance; operational feas-~
ibility; and cost-benefit studies,

Cperational Control

The processes including inspection, reporting and other means, by

14/ Document A/6343, para. Th.

15/ 4 subsidiary group of the Administrative Committee on Coordination.
Document E/LL486/4dd.1 Annex VII, p.2,

16/ Co-ordination/R.714.
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whié¢h implementation of the project is monitored and reviewed in
~order to determine the extent to which it is fulfilling the stated
targets and objectives and to introduce any necessary modifications
at the right time. ‘

Assessment of Results

he »nrocesses by which at an appropriate time before or after the
termination of external assistance all aspects of a project are
reviewed and the major direct and indirect results of the assist-
ance are systemstically determined and critically examined with
respect bcth to the effectiveness of the project in attaining its
objectives, within the context of the relevant economic and social -
objectives, and to the guidelines to be derived for the benefit of
further activities. |
The use of these terms and their definitions, as supplemented by

17/

the nature and meaning of evaluation activities. (See Annex pp.25-27 bslow)

related and subsidiary terms and definitions should greatly clarify

Lack of Suitable National Machinerv

f'undamental to the process of evaluation is the fact that all devel-

opment projects are co-operative in nature and are primarily within a
sovernmental framework The recipient government has functions and
respon31blllﬁles.as well as the participating and executing agencies.
This partnership has been fully understood from the beginning and has
been repea{edly stressed by the Economic and Social Council. In 1963,
for example, the Council '"recognized that any evaluation of the impact

is of primary concern to those countries the recipient§7 and can be

acnieved only on the basis of systematic efforts at evaluation by the

18/

Governments of those countries,”

17/ The ACC requested UNITAR and UNDP to prepare a glossary of terms
related to the ones already agreed in consultation with the United
Nations and the Specialized Agencies and relevant ACC machinery,
(E/L4B6/4dd.1, Annex VII, para.8). 4An informal working party of
the Study Group elaborated additional definitions for consideration
of the Group at its 1969 session. These with minor modifications
were approved by the Study Group at its rifth Session and subsequent-
ly approved for use by the ACC at. Aits Forty—seventh Session, 28-29
April 1969.

18/ Official Records of the Economic and Social Council, Thirty-sixth
Session, Supplement No,l, resclution 991 (XXXVI), /
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The shared, or perhaps divided, responsibility for programmes does
indeed complicate the conduct of evaluation activities., Most govern-
ments do not have evaluation machinery so that any assistance they can
provide is strictly of an ad hoc nature and the time of officials
involved is taken from their normal duties. That the role of\govern—
ments in project execution is importantvis clearly shown in a study
conducted each year from 1956 to 1960 by the Technical Assistance )
Board of "major causes of results below expectation and of premature
terminations". In 44 countries studied in 1958,l2/ on the basis of
10 major causes of difficulty, it was shown that 70,5 percent of
"occurrences" were attributable to the governments., These difficulties
arose from the lack of adequate administrative and technical services,
/1ack of local staff or necessary ecuipment and the absence or
inadequacy of counter-part personnel. (The problems involved in counter-
part personnel, services and financial contributions still persist and
are currently being examined to seek solutions.) Some 12 percent of
the occurrences reported in the TAB study were attributable to failures
of one kind and another on the part of the international experts. The
balance was made up of miscellaneous causes including inadequate pre-
planning of projects.

| In 1965 the Technical Assistance Board made a study of the extent
to which recipient governments carried out evaluations of Expanded
Programme projects implemented in 1963-64, Of 70 countries for which
results were available only 14 percent reported "systematic evaluation
by coordinating authorities”.gg/ This meant that the national
authority reviewed the status of all projects at regular intervals

although there was no evidence that specific methods of evaluation were

Official Records 'of the Economic and Social Council, Twenty-
eighth Session, Supplément No.5, p.77.

g -k

Official Records of the Economic and Social Council, Thirty-ninth
Session, Supplement No.5, p.9%4.
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applied. Thg procedure generally was that the projects were discussed
by the coordinating authority, representatives of the participating
organizations to the extent they were available, and the Resident Rep~
resentative. In one country discussions took place at the beginning of
the project, mid-way in its progress and at the end shortly before the
expert left, '"Systematic evaluation", not otherwise defined, was
carried on by individual ministries in 12 percent of the countries,
and "occasional evaluation" by 19 percent, No evaluation was made by
government departments in 55 percent of the 70 countries. It was found
that in the relatively least developed countries judgments could be
expressed on the work of the experts but not on the success or failure
of the projects as a whole, | |

It is obvious that national evaluation machinery should be intim-
ately related both to planning and to executing activities. Evaluation,
properly defined, begins with project selection and continues through
the implementation stages of the selected projects., In commenting
upon the first three over-all evaluation missions reqguested by the
Economic and Social Council, the Secretary-General noted the availabil-
ity of technical assistance to advise governments in planning suitable
machinery for evaluation. Also, the Resident Representatives of UNDP
and headguarters or regional officials of the multi-lateral agencies
could assist in helping to establish evaluation procedures.gl/
Practicél Probléms

Frequent references are made to the fact that the totality of UN.
assistance for development is small in relation to national development
expenditures and to bi—léteral assistance. To the extent this is true,
it is very difficult to distinguish that part of benefits derived which
can be attributed to the UN programmes as a whole. This is ‘particularly
the case if the objective of the evaluation effort is that of assessing
the "overall impact" of such assistance on economic and social develop-
ment -~ the objective set forth by tﬁe Economic and Social Council. It

is not really possible to do this in the sense implied by the Council

21/ Document E/4151, para. 39.
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resolﬁtion because the actual situation is a very complicated one

of joint costs and jointly achieved benefits. Any sorting out, part-
icularly of benefits, with the object of showing what part of them
resulted from UN assistance, would have to employ very arbitrary methods
and,assumptions.

Given the realities of the problem, evaluation procedures require
to be applied at the project level. This was, in fact, the procedure
'essentially adopted in the "overall impact'" missions. This involved
problems of selecting projects to be examined in depth to the extent
necessary to provide a basis for judgments. Many of these, in existing
circumstances, were éubjective although in some cases it was:possible
to reach conclusions on the basis of objective data,

/ Hven if evaluation is undertaken at the project level the joint
cost-joint benefit difficulty is not altogether avoided. All projects
are supported to a greater or lesser .extent by the recipient govern-
ments, although in some cases the support provided, in practice, is
nominal. On the other hand, government support of Special Fund pro-
jects is substantial. In 1967, for example, government counterpart
expenditufe was 1,45 times UNDP expenditure. For the duration of the
programme (1959-67) counterpart expenditures were 1.54 times thcse of
UNDP.22 Very much the same situation prevails in respect of World
Food Program projects although there is a much greater variation of
percentage participation from project to project — WFP share of the
projects ranging from around 10 peréent to upwards'of 60 percent.

In some cases-the projects would not have been undertaken at all
had it not been for multi-lateral support; -in other cases the avail-
ability of external assistance provided the energizing element which
permitted projects to be established. In still other cases, multi-
‘lateral assistance allowed the addition of a supplementary and useful

Vcomponent to a prospective or on-going project otherwise financed.

It is not always easy, therefore, to apportion responsibility.

It is not easy, either, to estimate benefits accruing from instit-

22/ Document DP/L.67, p.L6.
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ution-building projects, such as technical institutes, educational
projects and projects related to the development of economic and social
infra-structure. The effectiveness of these projects will likely not

be known for many years to come and specific information concerning them
would require special and rather detailed investigations in the future.

Evidence of the effectiveness of projects which are essentially of
an advisory nature is even more difficult to obtain. Most technical
assistance projects are advisory and the results of many of these are
intangible, not subject to any ocuantification or other objective out-
come. They may, indeed, be strategic or catalytic and so success may
be imputed. |

This kind of situation constitutes "an essential dilemma in the
future of technical assistance" aécording to an evaluation report by
OECD on projects in southern Yugoslavia.gi/ The report concludes that
"the special contribution of technical assistance is to provide countries
with help on thosé aspects of their development proposals that are
frequently in danger of being overloocked, to advise on those actions
that either do not get done at all, or else get done too early or too
late, or perhaps inadecuately', -

Difficulties of the kind mentioned by no means imply that evaluat-
ion efforts are impossible or un-rewarding. Deliberate and systematic
project formulation can provide a degree of assurance to all concerned
that UN programmes can produce benefits, even intangible ones, suffic-
ient to Jjustify their existence,

The DiVerse Nature of the Programmes

The several governing bodies of the UN system have variously called
for evaluation to be "systematic", scientific" and "uniform". Neither
one of these concepts fits the elements of the development programmes
as a whole although one or another or all of them could apply to
particular segmeﬁts. The reason for this is three-fold., In the first

place, practically every subject-matter in the economic, social and

23/ Regional Project of Kosovo-Metohija, CECD, Paris, 1968, p.52.
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cultural realm is represented in the programme by the operatibns of one

or more of the UN agencies. The spectrum runs all the way from
broadly general subjects - such as social development - to highly
technical and scientific subjects such as the use of isotopes in
medical and agricultural research. No one formula for evaluation
could reasonably.apbly to such a range of projects except in the most
generalized way.

Secondly, the contents or constituent elements of projects are
similarly very different from project to project. Pfojects may com-
prise single fellowships or expert advisers, seminars, training
institutes, research laboratories, reforestation, malaria eradication
teams, mineral exploration by means of airborne electronic ecuipment,
the provision of food aid and a host .of other implementing techniques
taken singly or in various combinations.

Finally, the size of projects varies from a short-term fellowship
costing perhaps $2,500 to a multi~-million dollar one dealing with
planning urban renewal and devélopment. There are more than 1,000
approved Special Fund projects, nearly 500 UNICEF-assisted projects
operating, 300 approved World Food Program projects and several
thousand technical assistance projects financed by UNDP and by the
assessed budgéts of several agencies.

Takiﬁg all these factors into acébunt - the content of the pro- |
grammes, the methodology employed, the wide variation in the size of
individual projects and their number - it is clear that no single
"scientific" method could apply uniformly. It will be hecessary,
therefore, to distinguish projects and types of projects to which,'for
evaluation purposes, differentiated methods and guidelines would be
applicable.

The Question of Quantification

In a strict sense, the purpose of the evaluation exercise is to
produce some kind of objective evidence of accomplishment in terms of
outputs and to set this against the cost of the inputs - which in an
ideal situetion (seldom realized) would have been committed in the
knowledge of alternative methods and éosts of achieving the same or

better results. This process implies a gquantification of goals and
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targets against which progress may be measured and effectiveness
evaluated, Considering the diversity of the development programmes,
discussed above, cuantification is no easy matter in many cases. At
the same time it is suggested that so far efforts to quantify'have not
been sufficiently assiduous or imaginative. DBven in the absence of
what might be called direct or specific indicators there may well be
indicators, one or two stages removed, which could reasonably be
expected to be highly correlated with the more direct or specific ones
if they existed, ‘
Even.in cases.where base-line data cannot reasonably be established
at the time of aéproval of the project, there is in almost all cases a
kind of intermediate position. This would consist of a detailed plan
of work distinguishing specified steps or activities to be undertaken,
each with an estimated completion time. . This procedure would at least
give indications of whether a project had been properly organized and
implemented even if it would contribute little if anything to an
assessment of results, ‘ ‘
These points will be elaborated in Part II of the Study which deals

with specific methods of evaluation. They are only mentioned here in
the context of difficulties encountered in establishing and using

reasonably objective criteria in the processes of evaluation,

Cost Considerations

Another practical problem, which has been discussed repeatedly,
is that of cost, both to the operating agency and to the government
concerned. Any reasonably systematic work is likely to involve sub-
stantial cost amd it has been argued that a country is deprived of
assistance by reason of project or agency money being spent on eval-
uation,

It is interesting to note, havever, that in his Draft Programme and
Budget for 1967-68, the Director General of UNESCO said: "I propose
for the future to establish evaluation on a systematic basis, by making

it an integral wrt of te work plan -~ and budget -~ of a project, from

24/

its start and throughout its duration'. This would not apply to all

2L/ Draft Programme and Budget, 1967-68, UNESCO 14 C/5, Introduction,
paras. 168-9; under-lining in original text.
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projects, but to the most typical ones. Resolution 3.02 of the
fifteenth conference invited member states, inter eglia, '"to particip-
ate in scientific evaluations in certain of the Organizction's

The Director-General of FAC in his Programme of Work and Budget

prcjects...

1970-71 says that "evaluation activities include responsibility for
post-project and follow-up evaluastion and for ad hoc evaluation during
prcject implementation as a regular practice.!

The International Labour Conference at its 51st (1967) session in
its resolution on the Evaluestion of Technical Ce-operation Progr-mme,
after having cautioned against "devoting to evaluation resources out
of proportion to Zgrcjec§7 objectives", went on to say "It would be
useful to allocate part of the credits for selected projects to a more
systematic evaluation of their objectives, their implementation and the
results achieved.”

The cost problemwas summarized by CisCD as follows: '"Hvaluation
is not an academic but a purposeful exercise, a form of control
designed to promote improvements and/or savings. By using methcds
that are as "scientitfic as nossible, care must therefore be taken to
make sure that the cost of evalurtion and the resulting inevitable
disturbance while checking operations do not ocutweigh the improvements
and savings it may afford. In other words, the studies should include
a cost benefit analysis of evaluation itself."

1t is fortunate that the cost problem now seems to be placed in a
perspective which recognizes the need for tiorough initial aprraisal
and systematic monitoring. %“ith attention turning more and more to
identificetion of country needs and to the appraisal of recuests it
is inevitable that costs of project preparation and opersation will

. increase. To the extent that these activities are sﬁccessful, the costs
will be repaid more than amply. Unnecessary losses have occurred which
might have been evoided through more careful planning and close apprais-
al of national development progremmes with resulting benefit to the

governments, the agencies ccncerned and to tae progreamme as a whole.

25/  Approved Programme and Budget. 1967-63, UNESCU 14 C/5 (resolution
3.,02).
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It is to be considered whether or not a percentage of estimated
project cost should not be specifically earmarked for expenses involved
in project preparation and to the subsequent phases in the life of a
project where elements of evalustion are present. The parcenﬁage might
well very from nroject to project, depending upon its probable complex-
ity. on the other hand, in the interests of simplicity a uniform per-
centage, say two or three percent - might be charged against each
prcject and the consecuent earmarkings pooled in a special account for
use selectively and as occasion -seened to requiré{

Charges of this kind against the progreanme és a whole can be
ccmpared With research and development costs (R and D) which increas-
ingly form a separate part of budgets, in some cases a conspicuously
large part. Such a practice, applied to economic development, finahced
by the internztional agencies, would most certainly seem well justified.
Judicious use of the k and D account would add a significant degree
of certainty to the adequacy of project planning and execution, there-
by avoiding possible mistekes in initial planningz and in the operesticnal
stege. The K and D technicue is a further example of the modern manage-
ment approaéh which could be easily adapted to development programmés
of the UN gystem. The cost of evaluation.of a single project should
not necessarily be Jjudged in relation to its direct or immediate
benefits. To do so would ignore possible dong term indirect benefits
and improvements in planning and programming tiarough the feedback
effects. )

The Cbiectives of BEvaluation

The following principles afe proposed as Food and Agriculturec
Organizatioﬁ'objectives: .

(i) improving the selection and formulation of projects and
programmes to suit the institutidnal frameworik and the development
priorities of the recipient count?ies;

(ii) identifying the inter-reletionships between projects for
tne purpose of evolving a coherent and effective country programme
with maximum impact on development;

(iii) adapting the scope, objectives, strategy and design of
on-going prcjects in the light of changing technical, economic and

institutional cenditions;

¥
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(iv) suggesting measures for increasing the efficiency of vro-
ject implementation and modification in project design that will enable
raplid implementationg

(v) reviewing the technical, economic and sociel findings and
reconmmendations of completed projects with a view to stimulating
appropriate follow-up investment action with impact on development;

“(vi) improving the methodology of evaluation for future projects
and programies;

(vii) drawing appropriate conclusions from the findings of pro-.
ject and programme evaluation for the purpose of improving the planning

activities of the UN system and member governments.
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ANNEX

GLOSSARY (F TERMS USED IN THE -BEVALUATICN -
(F ASSISTED DEVELUPMENT ACTIVITIES

The following is a first list of térms used in the evaluation of
nsticnal or multinational economic and soéialbdevelopment activities
assisted by international organizations. It has been prepared in the
context of the understanding that elements of evaluation enter to a
greater or lesser extent into erch phase of such an activity. The
list is restricted to those terms which not only have.special
relevance to the evaluation processes but also require precise defin-
ition for the purposes of those processes. It intentionally excludes,
therefore, those terms which, although relevant and wideiy used, are
well understood, such as "advisory services'", '"experts', "equipment",
etc.; 'cost-benefit ratios”, ”mulﬁiplier effects”; impact", etc.;
"joint projects" etc.

The glossary relates only to terms applicable to proiect eval-

uation and is not necessarily applicable to programme evaluation

which may be of a different character and subject to different methods.
A study of progr mme evaluation wiil be taken up later.

The concept of evaluation may be related to four>distinct phases
in development assistance activities, in each of which elements of
evaluation enter to a greater.or lesser extent, These phases are:
projéct preparation, appraisal of fequests, operational control and

assessment of results,

Glossarv of terms

Proiject

An approved national or multinational development activity of
varying ccmplexity to which the Government or Governments and the
participating international organization or organizations contribute

specified inputs in order to attain defined objectives. .

‘Experimental project

A project designed to investigate and test methods and technigues,

under defined conditicns, for possible wider application.
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Pilot or demonstration project

A project designed to promote development through the demonstrat-
ion, on a limited seale, of the applicability and effectiveness of

certain tested methods and techniques.

3

Integrated development project

A project combining various elements of different economic and/or

social sectors or subsectors in an organic relationship.

National projects of regicnal development

A project designed to assist the integrated development of a

particular. region, zone or area within a country.

Regional project

A multinational development activity- in which some or all of the

countries of a particular geographical regicn participate.

Interregional project

A multinational development activity in which some or all of

the countries of two or more geographical regions participate.

Project objectives

The stated purposes and aims of a particular project; to be

distinguished from broadly defined development objectives,

Targets
A statement of the expected achievements at the different stages

of a project.

Plan of operation

A formal agrsement on a project between the Government(s) and the
organiz-tion(s) ccncerned setting out the objectives, terms and con-
ditions of the projects and respective responsibilities of each party

\

to the agreement.

Plan of work

A detailed statement of the proposed organization of the activities

of a project during each of its different stages.

Count erpart

'

Refers to government inputs to the project, which should be
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specified, for example, counterpart financial contribution, counterpsrt

services, or counterpart personnel,

Fellowship

Assistance to a Government to enable an individual to undertake
specified study or training abroad for a period usually not less than
three months. A fellow is to be distinguished from a participant
for whom financial assistance is provided to take part in a seminar,

study group, study tour, workshop or similar activity.

Appraisal

The processes the result of which provide a basis for decisions
~on reguests for assistance in the light of established criteria, such
as: relevance to the development objectives to be attainéd; propriety
in terms of legislative and other recuirements of the international
system of development assistance;A operaticnal feasibility; and cost-

benefit studies.,

(perationsl control

The processes including methods of inspection, reporting and other
means, by which implementation of the project is monitored and reviewed
in order todetermine the extent to which it is fulfilling the stated
targets and objectives and to introduce any necessary modifications at

the right time.

Assessment of results

The processes by which, at an appropriate time before or after the
termination of external assistance, all aspects of a project are review-
ed and the major direct and indirect results are systematically
determined and critically examined with respect both to the effective-
ness of thé project in attaining its objectives, within the context of
the relevant economic and social objectives, and to the guidelines to

be derived for the benefit of further activities.

Follow-up
Action taken by the appropriate instituticns in a recipient
ceuntry, with external assistance as and when recuired, in consecuence

of iindings, or recommendctions of a project.
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The Size and Cost of the Programmes

In efforts to evaluate the overall impact on economic and social
development of United Nations financed programmes it has been said
“that "United Nations' aid is a small fraction of a small fraction”.gé/
This deépends, of course, on what magnitudes are being compared. Is it
© small in relation to gross domestic product, to the total of bi-lateral
assistance in technical co-operation, to £he national development bud-
get? It is difficult to generalize so broadly - this may lead to the
conclusion that such a small fraction is not worth bothering about
and to the view that UN activities are those composed of low priority
projects which other financing agencies reject. Sﬁch views may lead
to the further conclusion that it is not worthwhile to spend part of
the resources for better programming and for systematic and factually
based evaluations. |

From the\standpoint of the international agencies themselves eval-
uation of development activities would appear to be an indisputable
requirement for effective programme management, In 1966>and 1967 some
52 percent'of agency expenditures came from extra—budgetary sources;
in 1968 it is estlmated that 53 percent will come from these courses,
Funds thus received are almost wholly used for development purposes,
These percentages do not include technical co-operation activities
financed by the assessed budgets. If these are included the percentage
spent for development would be in the neighborhood of 60 percent.

Bven if UN programmes are relatively small they are known to
produce significant results in several different ways. In some cases
programme expenditures dominate a sector or a sub-sector of the nation-
al economic and social programme. In other cases UN programmes occupy
a strategic position as far as progress in development is concerned by
their catalytic or multiplier effect. In still other instances advice

from international sources may prevent a reckless and potentially

26/ Document E/4151/Add.1, para.99.
27/ Document E/L4501, derived from table on p.l.
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disastrous commitment by a national government. These results are

on the credit side; on the debit side are known cases of dismal fail-

_ ures or, more freguently, of doubtful and inconclusive benefits., All
these matters are of ccecncern to\the receiving governments,”to the inter-
national agencies involved, and to the dcnor gqvernments.

The matter of smallness or relative smallness, however, does not
impress the various governing bodies concerned; or, in tﬁrn, the donor
governments, particularly the larger ones. In general, appropriations
for international aid are becoming harder and harder to obtain from
the national legislative bodies., This applies ecually to funds
intended for multi-lateral programmes and funds intended for bi-lateral
prograumes. A number of donor countries are now taking a close look -
some of them for the first time - at the results of their bi-lateral
activities, as well as insisting that the multi-lateral agencies
produce convincing evidence of the wisdom of their expenditures of
contributed resources. »

Elements of Total Cost
The impression of smallness is supported by the fact thgt the

internaticnal programmes are not consclidated for either financial or
‘substantive programme scrutiny., Apart from the United Nations Develop-
ment Programme proper, which indeed dominates the total effort, there
are "regular" programmes/of the participating and executing agencies
supported by their assessed budgets,Zé other funds from various
sources placed at their disposal, the World.Food Program, the pro—
grammes of UNICEF, the High Commissioner for Refugees, the United
Nations Relief and Works Agéncy and activities financed by special

trust funds, voluntarily contributed.

28/ It should.be noted that the regular programmes of the UN agencies
are not in all cases strictly parallel in content or application
with the UNDP technical assistance compcnent., They are all
oriented to problems of economic and social development broadly
conceived but with limited differences arising from such factors
as eligibility of countries tor eceive assistance, methods of
implementation, project components and the substantive competence
of the agency as set out in its basic terms of reference and sub-
sequent resolutions. Agency programmes are briefly described in
a report to the Sixth Session of the Governing Council, document
DP/L.72.
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In the biennium 1965-66 the field expenditures on behalf of UNDP
Special Fund projects amounted to more than $4C0 million, including
counterpart expenditures of the receiving governments and an estimate
of "associat ed a531stance”22/ to the Special Fund projects. UNDP
expenditures on technical assistance amounted to $101.4 million. The
regular programmes of technical assistance of the participating and
executing agencies came to $71.8 million augmented to the extent of

"$31.6 million by the provision of associate &perts and experts recruit-
Qd on a payments basis.gg/ Total technical assistance expenditure in
‘the bi—enﬁium was therefore $204.8 million about equally distributed
between the resources of UNDP and those of other agencies.

World Food Program expenditures were about $45 million (excluding
emergency aid) and those of UNICEF, UNRWA and HCR together were about
$100 million. The total field expenditure for development programmes
in 1965-66.was of the order of three-quarters of a billion dollars.

This is a substantial sum; it does not, however, include elements
for which exact figures or estimates are not available.  These include:
technical co-operation activities of the IBRD group and IMF; the
.direct admlnlstratlve costs of all the agencies concerned (these were
éstimated in 1964 to be approximately 207——/ of field programme
expenditures disregarding any part of agency general over-head costs);
the counter-part expenditures of recipient governments on the tech-
nical assistance programmes (these alsc amount to a substantial sum
even though there is a considerable short-fall in performance as com-

pared with commitments); UNICEF estimates that $2.50 is received in

29/ Associated assistance consists of expenditures from bi-lateral and
other sources for Special fund projects. These contributions,
" amounting to $126 million so far during the life of the Special
Fund do not appear in the financial accounts,

: gg/ Associate experts are provided without cost by several European
Governments to the agencies for assignment to developing countries,
Experts on a payments basis are wholly financed by the receiving
countries on a funds-in-trust basis but recruited and administered
by the United Nations agency,

31/ Document DP/L.81, para.b.

S
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contributions for every $1.Cd spent from UNICEF funds; counterpart
contributiocns td WFP projects in cash or kind; '"associated assistance”
to WFP projecﬂs from bi-lateral and other sources which, over the life
of the programme has amounted at:least to several hundred thousand
dollars; time spent on field assignments by staff members of the
agencies when the cost is not borne by the field programme; '"volun-
teer" personnel assigned to some agencies but not paid for by the
agencies; and research costs for programme support by the regular
establishments of the agencies. There is therefore a considerable
part of total expenditure which does not reach the official financial
accounts or published estimates. 1f only the most easlly identifiable
of these omissions are taken into account, this would bring expendit-
ures from all sources for the biennium to well over a billion dollars.,

Total Costs and Total Programmes

It would be greatly in the interests of total programme evaluation
that systematic accounts, of a memorandum nature. if nothing else, be
maintained to record expenditures outside the assessed budgets and the
pledged inter-governmental contributions to the operatiohal programmes
maintained by the UN family of agencies. In addition, agency accounts
should distinguish operational expenditureé in the field, direct pro—
gramme administrative costs and costs of the headquarters establish-
ment sub-divided between operational and other, All expenditures for
field operations, whatever the source of funds, should be broken-down
by sector and sub-sector.

An effort should also be made to prepare and maintain estimates of
all contributed resources and services, expenditures for which do not
reach the financial accounts of the administering international agency.
These are now being recorded for "associated assistance' provided to
Special Fund projects by a variety of donor governments and institut-

ions,zg/ and for government counterpart expenditures,

32/ See document DP/L.67/Add.L. Particulars of. "associated assistance"
are given project by project. It is estimated that in 1967 this
assistancé amounted to $26 million distributed among 166 projects
in 60 countries. "
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Unless all the financial costs of all the programmes are reéorded

it is not possible for governments and programme managementé to have a
complete picture of resources and programmes. It is especiélly
important in the light of the requiréments of the second Development
Decade, mentioned earlier, that the total programme of the UN family

be sub-divided by sector and sub-sector to permit aggregation by sub-
stantive types of activity as a guide for overall and sectoral planning.

Retrospective Data

-

In considering future prcgramme development and bossible re-adjust-
ment, it weuld be very instructive tovhave available a compilation of
past identifiable expenditures arrangéd by sector and sub-sector,
ideally from the beginnings of the several programmes. Programmes of
all agencies of the UN family should be included, This retrospective
stu&y should be based on a revised classification scheme. There would
be a number of practical difficulties involved in such a study because
the basic information is widely scattered in the case of several
agencies, A éatisfactory series could be prepared starting, say, in
1960 with the advent of the Special Fund and increaéed contributions
to the technical assistance component of the UNDP, The basic data
should be on a country basis by sub-sector and agency. This array of
data would permit an analysis of programme content over a period of
time; it would illuminate the heterogeneous nature of the total pro-
gramme which is now more or less obscured by the vague and summary
vclassificationé commonly used. .

It may be said that a fully satisfactory classification scheme by
sector and sub-sector does not now exist. Classificatiun schemes now
in use are either too summary in form, or refer too closely to organ-
izational units which may have a diversity of operational and research

4programmes, or are not comparable from programme to programme or have
other shortcomings which greatly impair their usefulness for the pur-

33/

pose described above. The preparation of a suitable scheme,

gg/ A number of special purpose classifications exist, some designed
to expose programme content. An example is the ACC classification
used for reporting to £CUSUC on expenditures of the UN system in

r;iation to programmes, The latest report is contained in document
E/L501. ,
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.designed for purposes of programme analysis, is an urgent require-
ment.zg/ Such a revised classification scheme should take'account
of a possible future computerization of programme data. |

The use of a standard system For overall rrogramme review need
not preclude the use by individual agencies of other classificat-
ions for internal purposes or required by one or another of the
agencies or by their governing bodies and committees.

The difficulties of preparing a useful and generally acceptable
classification scheme are recognized. (ne specific problem con-
cerns the classification of multi-purpose or multi-sector projects
of which there is an increasing number. This is a problem common
to almost all economic classification systems; for example, the
classification of industrial firms (enterprises) composed of
several classes of plants (establishments) ranging from manufactur—
ing to transport and construction is a persistent problem. In
the case of the development programme, however, there appear to be
a limited number of combinations, even on a sub-sector level. In

order to avoid the allocation problem (by attributing the whole

35/ An acceptable starting point in the consideration of a more
informative classification for sector/sub-sector analysis is
shown in a newly published table by UNDP contained in The
United Nations Development Programme - A Note on the Range
and Results of its Activities, September 1968, (no symbol).
This classification covers Special Fund and technical assist-
ance activities. It provides some 30-odd sub-sectors distrib-
uted among the nine major sectors generally used so far in
published tabulations. It represents a substantial improve-
ment. It is to be considered whether the new classification
in its present form can satisfactorily encompass some of the
development activities of other UN agencies so that a complete
and organized picture of total activity is available. This is
a matter for further study.

A classification referring to technical assistance projects in
the Expanded Programme, prepared in 1965, u1s contained in Annex
ITT of 15 Years and 150,000 Skills, a publication of the former
Technical Assistance Board (Sales No.65.1.18). This shows field
expenditures from 1955 to 1964 by nine major groups and 50 sub-
groups, While it was not designed to include Special fund pro-
jects or those of non-UNDP agencies, it may be considered as

a useful working document in any study of the classification
problem,
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project to the major purpose - "The 50 percent rule" - or the
difficulty of allocating to each relevant sub-sector the estimated
costs incurred for each purpose) it would appear to be instructive
‘to show the actual combinations, that isa +c +d or b + ¢,
separately as classification items.
The Critical figure for Programming

The figures given earlier all refer to expenditures in the bi-
ennium 1965-66. TErom the standpoint of programme formulation and
approval, however, they tend to under-state the case. Special’
fund expenditures or projects in the biennium, for example, were
of the crder of $135 million,éé/

periocd were about $184 million and Governing Council ear-markings

while commitments made in the .

(for the life of the projects approved during the period) were
about $279 million, ,not including any Government counterpart. The
critical figure is therefore the earmarking which in effect reserves
the funds for each project. This is the point of decision. The
same situation characterizes the World Food Program, where ear-
markings for projects approved in any given year are considerably
higher than the annual expenditures. Many other programmes are
similar. The new programming procedure for the technical assist-
ance compcnent of UNDP - a form of "continuous" programming pro-
vides that technical assistance projects may be approved for their
duration although the funds are not earmarked in a formal sense,
Individual country targets are established for a given programme
yeer, say 1969, and apply provisionally for the next three years,
Therefore, a commitment is made which may éxtend for four years
but which invclve annual allocations to the participating agencies.
It is clear that forward ear-markings or commitments made in a
given year and extending for a future period of years will consid-
erably exceed actual expenditures in that given year or pericd.

This emphasizes the need for the utmost care in programming.

35/ Document DP/L.67, p.5kL.
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Profiles of the Technical Assistance Projects

The Longevitv of Countrv Proiects

Reference has been made to the fact that a great many technical
assistance projects tended to continue from one programming period to
the next, perhaps without too much scrutiny as to their suitability
in terms of the priority needs of developing countries or the approp-
riaﬁeness of“the methods used for their implementation., The stability
of the programme in terms of content is confirmed by an analysis' of a
15-country sample.zé/ Table I shows that of the 367 sample projects
programmed forﬁthelUNDP/TA component in the 1967-1968 biennium, with
anticipated expenditures in 1967, 51 percent represented new projects
and accounted for L6 percent of the value or projected expenditures
of the programme in 1967. Projects started at least in 1965-66, and
continuing constituted L9 percent in terms of number of pfojects and
5l percent of 1967 value.iZ/

TABLE I
UNDP/TA 1967 Drogrammeé/ (Sample)

Experts! costs only

Number and value of proiects in 1967 bv duration

(Millions)
» . i Value
Duration . No.| Percent 1967 Percent
Short-term — up to 9 months, 67 18.3 $ 0.6 5.7
New projects in 1967-68 not continuing 99 26,9 33 32.4
New projects in 1967-68 continuing into|
next biennium or longer 21 5,7 0.8 8.1
Started in 1965-66 or before, contin-
uing 1967-68, b/ W1 | 384 L3 1 42,6
Started in 1965-66 or before, contin-
uing into next biennium or longer. b/ | 39 10.7 1.1 11.2
367 1060,0 $10.l§ 100.0

. 'a/ As programmed., The delivered programme may be somewhat different.

b/ 58 of the 180 projects in these two categories started as early as
1956-57; of these 27 started in 1953-55,

36/ See note on the sample at the end of this section.

37/ The value figures refer to the cost of experts only, and omit the
costs of fellowships and ecuipment.
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There are two points of interest here. C(ne is that the opportuniﬂy
for new projects, reflecting new priorities or re-arrangements of pro-
. gramme, is limited in each programming period by the continuation of
projects originating in earlier yearé. Continuing projects are given
priority in the sense that financial provisidn is made for them first,
Longevity also means that very considerable costs will be involved
over the period, a situation which should call for periédic écrutiny
as to the continued usefulness and suitability of the projects. In
the same way that governments with economic and social development
plans normally review them in the context of the next financial period,
development projects of the UN system should also be reviewed in the
context of continued programme relevance and of financial capacity.
» A further analysiszg/ carrying the sample pfojects back to 1956
from 1966- an ll-year period - showed that 58 of the projects in the
sample originated in 1956 and 1957 or earlier. In fact, 27 started
in the period 1953-55, In terms of value, 52 percent of total expend-
itures for the entire period 1956 to 1966 represented the cost of
projects originating in 1956 and 1957 or earlier. If an allowance is
made for the cost of long term projects for which no expenditures were
made for a year or two during the ll-year period (classified as among
"intermittent" projects in Table II below), the cost of long-term
projects for the period would be 63 percent of total expenditures in

the ll-year period.

38/ Based on work-sheets especially provided by the UNDP,
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TABLE II
UNDP/TA (Sample)—/

Age and value of projects in the 1967—68 programme~/

(Millions)
No. Proje;Zicent Value .Pgrcent
Continuous from: 1956 30 10.3 $12.8 30.2
57 28 9.6 9.3 22,1
58 5 1,7 1.2 2.8
59 5 1.7 0.7 1.6
60 10 3.4 1.9 L5
61 13 L.5 1.8 L.3
62 | 8 2.7 0.8 2.0
63 21 7.2 1.7 L.O
6l 17 5.5 1.3 3.0
65 38 4.8 1.0 2.3
o o/ - 66 16 542 0.3 0.6
Intermittent~ - 96 33.1 9.6 22.7
287g/ lOO 0 SL2 4 100,C

-Based on work-sheets especially provided by UNDP,

&

In this case the value includes fellowships and equipment as well
as the cost of experts,

'

Projects classified as "intermittent" are those that were not
continuous during the time period covered.

&

The difference between 287 projects examined in scme tables and the
367 in others is accounted for by the fact that the sources used
for the latter tables sub-divided some projects into parts which
were aggregated in the cother scurce,

Table III and the accompanying chart illustrate the same point.
The declining percentage of the annual programme occupied by the long-
term projects results from the substantial growth of the technical
assistance component from 1956 to 1966. It will be noted, however, that
the value of the long-term projects in the sample, initiated at least in
1956 or 1957, tended also to increase during the period covered, Their
value in the 1967-68 programme ($4.4 million) was substantially main-
tained and even increased slightly over the preceding biennium, but
occupied only 21.7 percent of the $20 million projected programme for
the biennium. These values refer to the l5-country sample only and

exclude regional projects.
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TABLE ITT
UNDP /TA (Samplé')y

Value of projects initiated at least in 1956 and 1957 which were pro-
grammed for 1967-68 and percent of annual programme committed to these

(Millions) '
| Value 3 Percent
-
1956 i $ 1.2 ; 76,2 'J
57 1.7 69.2 ;
58 2.1 67.7
59 242 67.6
60 2.1 65.3
61 1.8 57.3
62 2.2 L49.2
63 2.6 54.1
6L, 2.2 43.6
65 1.7 37.7
66 2.3 3.4
1956-66 22.1-]9/ 52,2
; 1967-68 L/ 21.7
a/ Based on work-sheets especially provided by UNDP,
b/ Total expenditures (1956-66) for projects in the sample was
$42.4 million.
g/ Total 1967-68 programme for projects in the sample was $20.0

million,
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Share of total programme expenditures for long-term projects starting
i j included i 67-68 UNDP/TA e
Percent )
Percent ' / #
160 '

1

25

| L | | | | | I
1956 57 58 59 60 61 62 63 & 65 66

It should be menticned here that the definition o} a "project" used
by thé different participating agencies and at different times is by no
means uniform, What appears to be tﬂe same project over a period of years
may have different components changing with the specialities of the experts
assigned to it., An agricultural project, for example, on "plant production
‘and protection", may have a succession of experts such as those in desert
locust control, cotton agronomy, horticulture and the like. Similarly
broadlyAlabelled projects in "educational planning" may include speciélists
in rather diverse fields, Nevertheless, the above conclusions hold good
for the broad economic or social sectors concerned, that is fbr agriculture,
industry and for each of the seven other sectors recognized by the UNDPEZZ/

While there may well be substantial reasons for such sustained efforts,.

39 See Table V below.
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for example in land use or cartographic. surveys,_ it:would appear thet *
any project with an acquired or projected expenditufe of (say)—more

than $250G,000 should be a priority candidate'for review and some kind of
interim forecast of prospective results. It has been found in some
reviews of on-going projects that results were far below expectations,
.so much so that the project vas terminated or re-designed in order more
effectively to meet its generzl objectives, While in principle every
project should be examined periodically for this purpose, a pragmatic
view of the situation suggests that there should be some initial
selectivity with attention being paid first to the most expensive pro-
jects. liany agencies do examine or inspeét projects on an ad hoc basis
but iﬂ could be argued that no project, partiéularly the large ones,
should be continued more or less automatically without examination as

to its effectiveness.

The rew continuous programming procedure for the UNDP/TA component
with what amounts to guarantees for life-of-the-project financing may
result in even mére stabilization of programme contént if projects are
planned for longer wveriods ahead, leaving even less financial resources
for new and urgent recuests. The advantege of the new system, havever,
is that it is designed to facilitate better initial planning by all
rrties concerned. It is supposed to reduce the temptation merely to
extend on-going prOjects. Under the previous system of programming,
there was scme incentive for all partiés concerned to fill-up the target
figure during the short programming pericd lest the earmarking be
diverted elsewhere. Under the present system the country target is
guaranteed, so that there is no need for.hastily prepared submissions
merely‘to carmark the whole smount of the target, It is assumed that the
new system will make it possible for recipient countries to take a new
look at their technical assistance programmes so as tor elate them more
closely to their ﬁriorities. ’

An incidental benefit 1s the administrative one afiéing from the
fact that a considerable amount of paper work will be eliminated. The
former system required detailed submissions and approvals for each pro-
Ject every second year. The forward‘progremme had to be projected any-

where from 9 months to 20 months ahead, and this resulted in numerous
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"programme changes' as countries! priorities changed or different
internal and external factors came into play during the biennium. Each
prograime change had to go through the submission and approval routines,
Progremme changes also involved, in' some cases, transfers between
agencies if g country decided to switch part of its target earmarking
from one major economic or social sector to ancther. This increased
the amount of paper work as both the loser and the gainer agency had to
agree to the transfer through the machinery provided by the UNDP. Pro-
gramme changes will not altogether be avoided under the new procedure,
but more careful planning may minimize them.
The_Single HExpert Project

An arglysis of the sample projects, showing projects with one, two
and three or more experts, confirms a generally held view that the
Mypical project in the TA component consists of a single expert.
Sixty-six percent of the 367 projects were so staffed, accounting for
38 rercent of 1967 values. It is interesting, however, that the 67
projects (18 percent) with three or more experts account for 44 percent
of the 1967 value, while the 12 percent of continuing projects so

staffed represent 28 percent of value. (Table 1IV).
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| TABLE IV
UNDP/TA 1967 Programme (Sample)

Experts' costs only (Millions)

Projects with one, two and three or mere experts, distinguishing
duration of proijects™

No. ' Percent 1967 Percent
. Value
Single Bxperts ‘ .
Short-term ' 67 18.3 $ 0.6 5.7
167<68 only : ‘ 51 13.8 0.9 9.3
New 67-68 and continuing 10 2.7 0.2 1.6
Start 1965 or before and continuing | 115 31.4 2.2 21.5
‘ 243 66.2 3.9 38.1
Two fxperts
67-68 only 25 6.8 0.8 T4
New (7-68 and continuing L 1.1 0.1, 1.3
Start 1965 or before and continuing| 28 7.6 0.9 9.2
57 15,5 1.8 17.9
Three or liore Experts
67-68 only ' 23 6.3 1.6 15.7
New 67-68 and continuing 7 1.9 0.5 5.2
\Start 1965 or before and continuing| 37 10.1 2.3 23.1
5 N 67 18.3 L LL O
367 11C0.G | $10,1 | 100.0

g/ As programmed. The delivered progfamme may be somewhat different.

These figﬁres also suggest the protracted nature of many projects,
but more particularly they draw attention to the large number of single
expert projects. It is known that many such experts occupy the same
assignments for five years or even more, Such c ases would appeaf to be
an indication of the need for an interim review of some kind such as has
been suggested above for the expensive projects of long duration. There
are a number of reasons for'protracted assignments, not all of them
related to orderly and substantial pursuit of the‘established objectives.
With a current pro forma expert cost of $23,100 per year for experts

assigned to country projects, an assignment of several years' duration
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involves a considerable sum. In such cases a required interim review
might support continuation, modification or termination.,
The Ta Programme bv Sectors

Teble V shows the distribution of annual expenditures (1957-66) by
main sectors for projects in the 15-ccuntry sample. In recent years,
expenditures for agricultural projects amounted to about 35 percent
of total project value, having declined scmewhat from 4O percent or
more in the esrlier years. In the period 1962-66 other major sectors

accounted for expenditures as follows:

Health - 15+ percent
Public Administration
and other services 13 i
4 . Industry 12+ v

Education and Science . 10 e
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‘The foregoing figures, while probebly reasonably représenﬁative
of the UNDP/TA componen£, cannot be taken as characteristic of the
development programme of the UN family as a whole or of the recipient
countries. They -do not include the Special Fund component,_ﬁhe
regular programmes of the agencies (financed from the assessed budgets)
special trust funds, the World Food Frogram, UNICEF and several other
development activities of the UN family, The argument was made in the
pr eceding section of this study that it would be useful to assemble
the figures for all‘programmes, for a period of several years, on a
more detailed classification of sectors and sub-sectors. This would -
permit a good many inferences to be drawn as to sectoral trends and
the implications of these for future programme planning.

Regional Proijects

fHegional and inter-regicnsl projects under the UNDP/T4 component
include (1) training institutes, (2) training courses, (3)-regional
and inter-regional advisers, (4) study groups, seminars, work-shops,
expert groups and the like. Training institutes are defined in this
_sﬁudy as those which provide continuous instruction for six months or
more; training courses are of sharter duration - say from two to six
~ weeks; regional and inter-regional advisers are individual exberts
attached to the secretariats of the UN regional economic commissions
and regional offices of other agencies who. are available, at the
request of countries, for missions of a few days or weeks and in some
cases for several months, Study groups, seminars and the like are
organized for short periods of time, normally not in excess of two
weeks, ‘ ' .
‘In the total UNDP/TA progfamme for 1967, regional and.inter-
ruglonal projects represented a little over 17 percent of the $61.4
million approved programme or $1G,.7 mllllon.——/ Cf this $6.2 million
was provided for experts, $4.1 million for fellowships and participants
and $0.3 million for equipment and sﬁpplies. The two regions selected

for detailed study accounted for just under 50 percenf of the total

40/ A1l data compiled from DP/TA/L.5,
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L1/

expenditures programmed for regional projects.=

TA3LE VI

Distribution of experts in regional and inter-regional proijects
in the 1967 approved UNDP/TA prograsmme by _tvpe of activities,
number of projects. 1967. value and percent.

(Millions)
—
No. Value Percent
| Training institutes 23 $ 0.7 10.8
t Training courses a/ 63 1.4 22.0
| Regional advisers 111 3.8 61.8
i Seminars, etc. 50 0.3 5.4
| 247 $ 6.2 160.0

g/ Including inter-regional advisers assigned to a region or sub-
region. ;

It will be noted that there is a heavy concentration of expendit-
_ure on regional and inter-regional advisers, nearly‘62 rercent. The
use of these officers has terded to expand somewhat in recent years.
This arrangement has proved to be a valuable instrument in meeting
cuickly urgent and unexpected needs of developing countries for
advisory services, The ready availability_of cadres of carefully
selected experts located generally at the sites of regional offices
avoids the difficulties and delays in the recruitment processes which
in most cases would mgke it impossible for the égencies tb respond to
‘urgent and unpredictable requests for assistance. The number of
‘advisers provided by UNDP is, in some cases, supplemented by advisers

provided under the assessed budgets of the agencies.

L1/ The regions of the Americas and Asia and the Far Iast wére
selected ror study. The shares of the programme devoted to
activities in the four categories set out in Table VI are very
similar to tiicse of the other regions in the UN classification,
varying only by a few prcentage points.\
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Distribution of the 1967 UNDP/TA approved reegional and inter-regional
- programme by components. Two regions.

(illions)
i« Experts I Fellows & Eouip-
Participants ment |
TOt al ; |
Value Percent Value | Percent ! Value Percent
411 regions  $10.7 | $6.2 | 58.0 shal to38.3 | g0 3.7
Americas and : ]
AFE 3.8 3.0 | 79.0 0.7 | 18.4 0.1 2.7
IOther regions ' i
& Inter- $6.9 $3.2 47,1 83.4 1 50.0 $0.20 3.0
‘Regional | | | ; !

The striking diffefencé between the low proportion for fellows
and participants in the sample regions compared with:the other regions
and inter-regional programme is accounted for by the fact that $2.8
million of the#$3.4 million shown above is programmed for inter-
regional projeéts,  If this is taken account of; approximately $C.6
million is previded for fellowships in the other regiwms - Africa,
Surope and the liddle-East. This is close to the figure of $0,7
million for the imerices and .sla and the Far dast.
| The $2.8 million for "fellows and participants'" in the inter-
regional progra me arises from the fact that some of the voluntary con-
tributions to UNDP are made in national currencies which are not free-
ly convertible, at least in part, to other currencies. The obvious
course, in this circumstance, is for the agencies to organize short-
term seminars and training courses, which they might well wish to
organize in any case, in the countries where currency restrictions
prevail, 1In the 1967 programme for inter-regional projects, approx-
imately $1.7 million, or about 6C percent of the $2.8 million programmed
for fellowships, were for participant expenses in connection with
seminars or organized in the light of currency restrictions,

The figure for fellowships ncrmally repofted under that heading
included both‘fellowships proposed for study or practical trainiﬁg in

academic institutions, Govermment offices or installations usually for
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several months or-a year or two, as well as provisions for participants
in short term seminars, workshops and study tours. In the programmes
of the two régions examined, $0.2 million of the $C.7 million recorded
as proposed expenditures for fellowships, $C.5 million or about 7C%
refers to proposed expenditures for participants.

fxperts assigned to regional projects in the two sample regiors
accounted for a projected expenditure of $3.0 million in 1967 and of
this amount about 71 percent was for regional and inter-regional
advisers. Nearly half (48 percent) of experts in the regims were so
assigned. That they accounted for 71 percent of cost is explained by
the fact that most of these were expected to be in the field for 12
months whereas experts assigned to training courses and study groups
normally spent only a few weeks or months, Typically, regional and
inter-regional advisers are in the field, on a variety of assignments,
for a period of years.

Note on _the Sample

The sample used in the foregoing tables is that seleéted by UNDP
for an analysis of sector expenditures for an ll—yeér period, based on
projects programmed for the 1967-68 technical assistance programme,
showing total costs from 1956 to 1966 for each project. Fifteen
countries and two regions were selected., The countries were chosen
from each region and represented varicus stages of economic and social
development. The following countries were selected: - Afghanistan,
Alzeria, Argentina, Central African Republic, Ceylon, Ethiopia, Iraq,
México, Nigeria, Pakistan, Philippines, Saudi Arabia, Trinidad and
Tobago, United Arab Republic and Yugoslavia. The regions of The
Americas and Asia and the Far East were chosen for regional analysis.

The total value of the 1967 approved programme was $61,420,828.
Fellowships and ecuipment were costed at $9,7§l,363 leaving 951,669,465
for experts. The cost of regional experts ($6,221,173) was deducted
to give a total of $45,448,292 for experts to be assigned to individual
countries.

Numbers of expets, man-months provided for and the cost of the
experts in the sample, related to numbers, man-months and costs in the

total programme, show the following results:
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5 | Programme  Sample Percent,
Experts _ 2,831 655 23.1
Man-Months . 26,381 5,775 21.9
Value 1967 (0CO) L5, 448 $10,134 22.3

The sample used in Tables II, III and V has as a reference
point projects for 1967 or 1968 or both years. Tables I, IV, VI and
VII have as a reference point only prcjects with projected expehditures
in 1967. See also footnoteg/to Table II above.

The 15 countries sample selected by UNDP was analysed also by
broad economic and social sectors for the years 1965-1966. The results
are shown below:

Comparison of expenditures by sectors in 1965-66
of 15 ccuntries sample with the total UNDP/TA programme

(Millions)
Sample Programmeé/
Vqlue i Percent Value Percent
Agriculture $ 4.5 30.1 $ 24.1 23.8
Industry 1.6 10.4 13.4 13.2
Public Utilities 1.3 8.8 10.6 10.5
Housing G,3 2.1 1.5 1.5
rMulti-Sector 1.1 7.3 L.5 holy
Health 2.4 15.6 16.2 16,0
fducation & Science 2.0 12.6 15.6 15.4
Social Welfare 0.5 3.5 L.5 Ly
Public Administration 1.4 ¢ 9.6 16.1 10.0
Un-distributed b/ - - - ¢ 0.9 0.9
$15.1 | 10C,0 $101.4 1C0.0
. f |

a/ DP/L.67 p.5k.
b/ The sample does not include this category.

As will be seen from the table, comparisons of the percentages by
sector between the 15 country sample and the total UNDP/TA programme
for 1965-66 correspond reaéonably well. The largest absolute discrep-
ancy is in egriculture where the sample showed a higher figure than
that for the progr-mme as a whole. Industry, public utilities and
education showed a reverse tendency. Some of these variations may
result frow the fact that different principles of classificaticn may

have been used in the two series. Such guestions naturally arise as
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among agriculture, industry and multi-sector, as there may well be
problems about how to classify agro-industrial projects - such as
those involving the processing of agricultural products. Multi-sector
prcjects are also difficult to classify because a jud:ment has to be
made as to what proportions of the prcject mix justify classification
as multi-sector". Many projects have tangential effects on sectors
cther than the main one but would not normally be considered as
applying other than to the main sector. Both series include regional

and inter-regional projects.
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Some Pre-Conditions for Programme Development

Substantial improvements in forward planning of prograrmes and
projects would seem to require the existence of certain pre-conditions
designed to assist in decision making. The pre-conditions discussed
in this section are mainly t ose under the general responsibility of
the multi-leteral agencies and institutions, individually or collect-
ively; others are mainly the responsibility of individual countries.
These latter are discussed briefly in a subsequent section. In neither
case are the suggestions made by any meens exhaustive, but they do
indicate possible ‘avenues of exploration which mey be useful in
improved programme and project formulation, and actions which may be
considered as contributing to more effective implementation,

Information Needs

Given the present institutional arrangements which involve some
13 progremming authorities, each with a nuwmber of sub-authcrities,
there 1s an inherent tendency for each to conduct programme discussions,
at leest initially, scmewhat independently in the light of its own
nriorities and pre-cccupations. It is importsnt that negotiaticns
involving neticnal cofiiciels, agency representatives and the Resident
Representatives be held upon the basis of a commnon understanding as to
(a) the basic economic and sccial situation +in the country concerned
as revealed by appropriate indicators, and (b) the sectoral development
plans together with indiceticns of financial reculrements and the
severel sources from which these might be met.

Although in general national statistics in many developing countries
are lnadecuate, especially as regards date oriented to development
problems, almost all countries do compile certain besic data which can
be used to illuminate, if not to define, the general level of conditicns
prevailing and their trends. The international agencies in recent years
have given a very great impstus to the collection, improvement and
standardizetion of the niain categories of economic and social stetistics,
hany of these are available in the international publiceticns, but it is
suspected tiet they are not used in progrsmme negotiations as systemat-

ically or ~s consistently as ideally they should be used.
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Almost all countries have development plans although many of
these are necessarily imprecise and others are highly theoretical.
Countries do, however, need to have annual budgets or cother periodic
budgets which inter aglia set out anticipated expenditures for develop-
ment projects in the public sectcors. The expenditure plans should
include both the capital budget for development and the recurring
expenditures for such on-going development oriented activities as
education, health, agricultural extension and the like. Normal bud-
getary procedure also provides estimates of the origin and amount of
resources expected in the same fiscal period for which expenditures
are envisaged.

Syst ematic progremme planning would involve study of statistical
indicators, particularly those representing the main economic and
social sectors,ﬁg/ together with study of the sectoral development
plans - long term and medium term - as well &s the development expend-
iture plans contained in the national budgets, Documents containing
these figures co.ld provide a common basis of informatin for programm-
ing discussions by the parties concerned. Availability of information
of this kind could usefully suide discussions of new programme needs as
well as affording a recurrent basis for scrutinizing on-going programmes,
especially those of long stunding. The use of statistical indicators
and planned sector expenditures in the process of programme preparastion
might assist in suggesting present and future bottlenecks in the total
development erfort even though it would not be generelly possible in
present conditions to combine these and other relevant data in an
articulated economic model. The ccllection and analysis of these data
are pre-requisite for systematic programme planning.

The availability of statistics and information of the kind

ég/ Some suggested economic and social indicators are set out at the
end of this section. The United Nations Research Institute for
Social Development has established a data bank of about 1C0 social
and economic indicators covering 115 countries with a population of
one million or more for the year 1960. These data are stored for
computer retrieval. For particulers see Research Notes., No.l,
UNRISD, Geneva, 1968, pp. 1-7.
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indicated would invite much more research than is et present under-
taken regardinz programme and project proposals. Its use would not
hecessarily'answer ocuestions, but it would invite ouestions that needed
to be asked, and answers attempted by all parties to the confrontation.

This material would also be very valuable in connectien with the
projecticns to be made to guide international actions during the Second
Development Decade. If "specific goals and targets for individual
sectors and components" are to be elaborated, as recuested by the
General Assembly, there would need to be a roughly compatible bodonf
information available at the country level.

It would appear very desirable that initiatives be taken by a
centfal United Nations agency to compile and keep current data sheets
containing a couparatively small number of basic economic and social
indicators as well as a suumary by sectors of projected national
expenditure rlans for development; at least for the next financial
period. The data sheets could be made available to the national plann-
ing end executing authorities, to the headcuarters and regional and
country representatives of the international development agencies and
to the Resident Representatives. Internationsl machinery already
.existsvfor the éollection of the information; the main task is to
orzanize it along agreed lines and to make it available., A few agencies
now use arrays of data éoncerﬁing areas of their specialized interests;
these could serve as very useful adjuncts to the more general economic
and social data being discussed here. (See Annex on p.69).

Consultative Groups

The preceding discussion on netional and international r esources
comiitted to development purposes did not touch upon information con-
cerning assistance made available by the bi-lateral donors. In some
of ficial cuarters this appears to be a delicate problem and not one to
be dealt with at the international level or by internstional initiat-
ives. At the seme time information about total resocurces is of the
utmost imnportance in programme formulation. Surely knowledge of bi-
lateral participation in develorment projects is not a secret in the
recipient country and, for that matter, such activities are well

advertised in and by the donor countries in most cases, In fact, a
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great deal of information on bi-lateral sssistance is already known

to the UNDP Resident Representatives. Here again the problem is simply
one of organizing and making use of existing informaticn at the
critical times of programme formulation.

Developing countries wculd no doubt benefit by the systematic
array of information on bi-lateral plans end UN agencies would be much
more confident of the suitability of new programme proposals.,

In this connection, mention should be made of the "Consultative
Groups" organized by the World Bank., The first one was established
in 1958 and by 1967, 10 such groups were active. Ilineteen aid-giving
countries have been associated with one or more of the groups, as has
iMe" and UNDP, ‘here appropriate,cther international organizations
also participate.B In a few instances "consortia'' have been organ-
ized, two by the World Bank and two by UZCD. The consortia are some-
whet similar to the consultative grcups except that the aid-giving

L/

participants may provide some pledged amount of assistance,

43/ The objectives of the groups are as follows:

(a) to ensble the recipient country and the several aid-giving gov-
ernments and institutions interested in assisting that country
jointly to consider its development programme and needs in com-
prehensive, continuing fashion, rather than piecemeal, on the
basis of competent, objective information and analysis;

(b) to facilitate the provision of external finance, technical

assistance and advice from appropriate sources, and their
efficient channelling to meet priority needs;

(¢) to make it easier to adjust the character and terms of aid to
the country's speclal circumstances;

(d) to reduce ccnfusion and disparity of criteria and terms of aid
from various sources, and duplication of effort in the present-
ation and review of programmes and projects;

(e) to provide opportunities for mitigating the problems associated
with aid-tying and suppliers' credits; end

(f) to help to highlight deficiencies or difficulties in the country’s
eccnomic performance and to influence or assist the taking of
reriedial actions,

(The World Bank, IDa and IFC, Policies and Cperations, Washington,

1968, p.72).

QQ/ Development Assistance Efforts and Policies, OECD, Paris, 1967,
p.134.
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Research Needs

In addition to the needs for current statistics and information
discussed)above, much more basic research needs to be undertaken with
respect to the content of programmes and the methods employed in
implementation. Technical cooperation generally is expected to effect
a transfer of technicues and skills to the citizens of developing
countries. A great deal has been written in support of transferring
enow=how! and many examnles have been given of successful implant-
ation. (n the cother hand there is reason to doubt whether success
has been as conspicuous as is scmetimes asserted,

(ne basic reason for shortcomings in achievement has been the
inevitable tendency of experts simply to transplant to developing
countries techniocues and procedures used in developed countries.&i/
This has been dene without regard to the conditions of life and work
to be found in developing countries. Institutional, political and
social arrangsments vary tremendously from country to country and
methcd s that succeed in one may not be at all applicable in another,
4Are many developing countries able now to absorb advanced engineering
and industrial techniques? Is a developed country's educational
system to be applied uncriticallyAin a country Jjust emerging into
the nodern world? Will the peasant farmer in an agrarian society
accept innovaticns applying to crop mansgement? Similar questions
arise as regards virtually erery activity undertaken by the development
programmes,

The operating agencies of the UN system are well aware of these
problems and many have taken steps to modify or adjust programmes to
allow for the envirommental factors to be found in countries at
different stages of develcpment. This task is by no means easy.

The need for fundsmental research on development methods and
technicues is strongly emphasized by Little., He says: "It is my
belief that countries, dcnors and recipients alike, are pouring money

into economic development in desperate ignorance of how money is best

45/ This is essentially the theme of Guy Hunter's book, The Best of
Both idorlds, xford University Press (1967).
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spent for that purpose.”éé/ Lven if the eccncmic planner knew all
that was necessary about the main indicctors and their trends, Little
says that "he would still be at sea". He cannot say how much money
should be spent on health without knowing the effect both on populat-
ion and on productivity of the population: how much should be spent
on education, without knowing much more than he does of the effects

- of general education on production: on agricultural extension,
community development; or co-operation, without knowing more about
the probable effectiveness of such programmes: nor even on industrial
development without knowing more about how easily advanced-techniques
can be absorbed by unskilled people or adapted to suit their lower
skllls.”——/ This may mean that new technicues will have to be dis-
covered and known technirues adapted to different sets of conditions
in cases where this has not been done. Little concludes that far too
small an amount of money is spent on research, particularly in the
field of social sciences where 'the need for more knowledge is
greatest...and the research is least." Similarly much more research
needs to be carried on with respect to subjects of interest to
developing countries such as the use of certain materials and the
development of methceds of production for small markets.

Referring again to the fact that one main objective of the
development programmes is the transfer of technicues and skills, it
is not surprizing that 37 percent of the Governing Council's ear-
markings are for Special und progects in technical educatlon and
tralnlng.-—/ In addition, 2C percent of earmarkings are for applied
research projects, many of which have or are intended to have train-
ing components. Both of these categories consist of institution
building in a broad sense and are to be distinguished from individual

fellowships made available through the several technical co-operation

éé/ Little, I.M.D. Aid to Aﬁfica, London, Pergamon Press (1964) p.62.

47/ Ibid. pp.63,6k.
L8/ DF/SF /Reports, Series A, No.35 November 1968.
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programmes. <ith such large percentages of the Special Fund pro-
gramme devoted to education and training, and to applied research,

at least two general guestions arise involving research in programme.
development,

- In the first place, for what océupations is training most needed?
Unfortunately, at this stage, tco few.countries have been able to
carry out manpower surveys. Such surveys could indicate the present
manpower stock in each broad occupational grouping set against current
needs and with projectic s for future years of the strength needed
on the basis of forecasted rates of development in the different
sectors.ﬁg/ In the absence of manpower surveys with projections it
is hardly possible to guess how to organize the instruction - whether
the emphasis should be on training for industry, for agriculture or
for some other sector. There are instances in which the output of
trained personnel over a period of years will be in excess of the
requirements. The reverse situation also exists, Both of these are
special cases referring to the absorptive capacity of countries where
a miscalculation results in an imbalance between supply and demand
for particular skills.

They also raise the cuestion as to whether multi-lateral funds
have been spent on the "best" objective. There is, of course, the
argument that any training, whether or not utilized in the specific
area for which it was intended, will in the end contribute something
to economic and social development. Nevertheless, systematic planning
resulting in a reasonable matching of supply and demand would appear
to be the wiser course to follow in programme development when the

needs are urgent and the resources limited.égy

QQ/ This point is taken up in a progress report on evaluation by the
Administrator of UNDP (Document DP/L.68 para.l3).

S

Guy Hunter makes this general point in Manpower, employment and
education in the rural economy of Tanzania in saying "Manpower
policy should therefore be concerned with the right balance and
structure of educational expenditure in relation to economic

- opportunity; it deals both with those who initiate opportunity
and with .those who can use it; it is the bridge between economic
activity and educative effort," UNESCU International Institute
for Zducational Planning, raris (1966) p.12.



The other cuestion, closely related, is that of the level of
training, and here the same general considerations apply. It is
necessary to form a reasonably correct judgment as to whether, in a
particular country and in a particular occupational category,
training should aim at the top level or the middle level or some
logical mixture of both.v The history of the education and training
programmnes shows an imbalance, in many cases, between top and middle
level training and between acedemic and technical training. It must
certainly be assumed, as regards developing countries seeking to
expand their zgricultural and other resources, that there will have
to be a very large increase in middle level technicians - agricultural
extension workers, teachers and paramedical personnel, for example.
The fact that a great many developing countries are at present“
mainlyvagricultural with large and dispersed populations means that
large corps of field personnel will be recuired to introduce more
modern. and productive methods to replace the traditional methods.

It is unfortunately true in some cases, even when the training
programmes appear well suited to future reduirements, that the results
envisagéd may not materialize. This happens because there is a
teﬁdency for prospective students to opt for higher level training
on general grounds of prestige, and even some govermments have pushed
for 'higher level rather than for lower level technical training in
spite of probable needs. The result is an over supply of top level
personnel, unable to find positicns and ﬁnwilling to accept middle
level technical posts and an under-supply of trained technical
personnel in the face of what is expected to be an increasiﬁg demand
for them., This is not to say that the kind of short-falls described
reresent a universal problem but a problem does exist and suitable
research would guard agsinst serious imbalances and’ of fer some guar-
.antee that the "best" resultsvwould be obtained in as many cases as
possible. ‘

In both of the problems described, concerning the levels and the
choice of occupétions for which training should be given, there is
need for initial research aimed at determining the most probable

recuirements in the future. Research is especially important in view
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of the large amount of resources being used for educgtioh and
training purposes. _ _

Research may also be applied to the methodological problem of
how best to communicate the results of applied research to the
operations which the research was intended to benefit. In scme cases
administrative and financial arrangements are such that it is diff-
icult or impossible to provide enough field staff to transmit and
supervise the application of research results, Gven when this is
not the case, the accepfance of innovations in some socleties is
far from easy in the first instance. ‘

Problems may also arise when the support services of the multi-
lateral agencies 'are withdrawn at the completion of projects. Will
the acceptance level of innovations be'stable, increase or decline?
Should specific incentive nesasures to encourage acceptance be built
into particuiar projects on the assumption that the general '
incentive may be too vague to eppeal to a significent number of
peopie? If so, haw are the special incentives to be supported on
cempletion of the foramal project to avoid reversion to the shatus
guo ante?

Considerable research is in fact being carried on through field
surveys designed to find ocut what methods of communication and
retention prove most effective in given situations. This is being
done with respect to functional literacy programues, some sgricul-
tural programmes and several others. No final answers or solutions
have been {ound but the fact that the problems are becoming well
recognized is of importance. It is important also that these problems
should be considered, as far as possible, at the project planning
stege and approvals withheld until some reasonable hope of solving
the connected problems of ensuring eventual absorption of training
and of making certain that the results of applied research, often
encouraging, can be coniwinicated to and applied by large numbers of
persons,

It may be inferred from the foregoing discussion that researci, to
an increasing extent, should be essentially operestionally-oriented;

i.e, to particular types ol projects and progranmes. Basic academic
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research is, of course, essential, as 1s laboratory and experiment
stztion research. The ultimate objective, however, is the application
of research findings to practical problems of development. This may
recuire further experimentation and modification in the light of
circumstances found in particular countries at particular times.

Storage and Retrieval of Information

Another aspect of research deserving further.exploration and
development, and regarded as a pre-condition of more purposive pro-
gramme formulation and management,.is the retrieval of past exper-
ience, Past experience needs to be organically linked with current
programme operation and scrutiny.

A systematic retrieval system is not only capable of recapturing
past experience but iﬁ also-has obvious advantages for the management
of on-going projects. This is true for strictly administrative
puirposes as well as for technical and. substantive information and
decisions.

(n the operational side it can record and reproduce all factors
related to the programme or project. In programme management it is
important to keep up-to-date on all matters which affect the admin-
istrative efficiency of the operation and the prozress of implement-
ation. It is importent to know whether scheduled ccmmitments are
being met or not, These include all inputs to the project set out
in the work plan whether they are the respénsibility of the operating
agency or of the Government or of other authorities coﬁcerned. Delays
in the introduction of agreed inputs can seriously impair operational
efficiency. A current monitoring system may provide the infonnation
necessary for the appropriate authority to take the indicated remedial
action. It can also alert the management of the project to admin-
istrative matters, for example such as giving notice of expiration
of an expert's contract well in advance of the contract .date, so that
action can be taken for renewal of contract or for the recruitment of
a new experf if this should be necessary., Information of this kind
provides an important management tool, and the lack of it in many
cases has caused delay and frustration in the orderily and efficient

- execution of the project,
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In addition to the streamlining and control of strictly admin-
istrative procedures, a current information system, based on substant-
ive reports from the field and other sources on technical problems
of implementation, on newly discovered methods or on those proved
not to be efficient in the circumstances existing in the country, will
yield important information for the technical staff of the agency.
Their consideration of thé problem involved may result in some modi-
fication in the plan of work of an on-going project, perhaps a revised
time-phasing or the substitution of revised methods or amended goals
and targets, This kind of feed-back procedure may often be of consid-
erable value in ensuring an effective outcome of the project.

But past experience is at least as important., After 20 years,
there are probably not very many wholly new problems, although
technicues and procedures may have changed. At the same time, there
is little doubt that the knowledge and comprehension of the menage-
ment agencies have improved and that management tools have sharpened,

That a great deal of experience has been accuired may be
inferred from the fact that in the first 15 years of the Expanded
Programme more thanz0 ,C00 experts served in the developing countries
for a total of 352,C00 man—yeérs.il/ This does not include experts
serving with the Special Fund or experts with the regular programmes
of the agencies, “3ut iIor the most art the lessons of experience
repcse in the memories of prograime managers, in project files, in
the experience and reports of experts and in the minds of notional
of ficials. This situation has prompted the Administrator of UNDP to
state that the agencies"have no memory".There is very little
collated knowledge about the factors and conditions which make for
success and theos e which make for failure.

The retrieval of information from all relevant sources, including
technical recommendetions of expert groups organized by the agencies
and policy formulations prepared by the several governing bodies, is
becoming recognized as an important and inescapable responsibility of

the administering agencies to improve project planning and implement-

51/ 15 Years and 15C.000 Skills, op. cit. p.1, p.138.



Page 62

ation.

(ne internstional agency has assembled all pertinent information
on the important elsments of programme development and mans gement
in a Ccmputerized system, and scume other agencies are considering

- similar arrangements. Cne large bi-lateral agency is setting up a
computer operation based on a cumprehensive and integrated reporting
system reaching from pre-project appreisal activities, through
implementation, and to the final assessment of results.,

The cuestion of information storage and retrieval is already
beiﬁg studied more widely. The Computer Users Committes established
by the Administrative Coumittee on Co-ordination is to be concerned
with sowe immediate administrative problems, but ultimately is to
look into such cuestions as to how the caubined computer needs of
the UN agencies may best be met in the future.ig/

In addition, the UNDP Governing Council at its June 1968
session recuested the aduinistrator to report on '"the feasibility of

- setting up and operating a system of automatic data storage, pro-

53/

cessing and retrieval, Subsecuently, the ifconomic and Social
Council at its forty-fifth sessicn adopted a resolution expressing
interest in the study to be prepared by the Administrator and

5L/

The #CUSCC resolution emphasized "that the first principle of

requesting co-operation with the ACC and other bodies.

the storage, retrieval and dissemination of project information must

be the rigorous selecticn of material that seems likely to be of

Qﬁ/.

future use' This, indeed, is the central problem. C(ne school

&

Thirty-fourth Report of the Administrative Committee on Co-
ordination, document /4486, pp. L42-L43.

&

Official ecords of the Economic and Social Council, forty-fifth
Session, Supplement 64, para.331l.

3

Official Hecords of the Tconomic and Social Council, Forty-fifth
Session, Supplement No.l, resclution 1365.

N

Cperative para.l, of resolution 1365.
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of thought insists that practicaliy alllinformatibn should be stored

against possible future retrievel, The other school insists, as
does the Council, that a "rigorous' selection process should be
followed. The argument revolves around the respective costs of
inputs to the cémputer. Discriminating selection recuires pro-
fessional decisions as to what bits of information are likely to be
of use in the future and would therefore cualify as inputs. Methods
exist, howéver, for simplifying the on-going process once the
initial substantive decisicns have been made.

As in other reseerch activities designed to improve forward
plahninb,’project management and the assessment of results, computer
storaye and retrieval, or other ecuivalent methcds in some cases,
will cost meney but in the long run will more than Jjustify the
expenditure. No business ccncern would rely for its financial and
prozramme decisions on the memories and tiles of a-constantly
chenging ccrps of officials.

dacninery for Programming

As has been.. seen in previous sections, the basic source of
weakness in the:- develooment progranmes of the UN system. lies in the
processeé involved in the formulation of country programmes and in
project preparation. There are two reasons accounting for
inedecuate programming. In the first place, toc few countries are
now ecuipped with effective planning staffs and with authoritative
co-ordinating and administrative arrangements. Secondly, the pro-
groammes of the UN system are fragmented and dispefsed among nearly
a score of autonomous agencies, a‘situation which impedes an
integrated approach to the problems of developing countries. Nation-
al wriorities may be distorted or ignored with resources committed
to objectives which may not be of thé first importance for economic
and social development in particular countries.

It is assumed as a basic premise that programmes should be
country-based - that is, they should be directed to the development

needs of each country and not formulated centrally. ZIach country is

different in its economic, social and political characteristics and
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it is recuired of the multi-national a encies to assist in préparing
prozrammes and projects adapted to nationel problems, including
those which are 'marginal but decisive”.ié/

There hes been considerable discussion to the effect that a
country programme financed by agencies of the UN system should form
.a "coherent whole", Presumably this means that there should be some
kind of balance or integration among projects in the main economic
and social sectors of the development programme. This surely is not
a necessary ccondition. What is wanted is a rational and integrated
country progromme taking account of all sources of finance - the
national government, international and bi-lateral sources and the
private sector. It is not a matter of cuncern that any one financing
cumponent of the total programme has to be balanced or coherent
within itself.

It is considered that the possibility of more thoughtful and
‘systematic programming has been considerably strengthened with the
adcption of continuous programming for the tecanical assistance
compenent of the UNDP, This means that prcjects may be established
as and when needed and, in principle, can be financed for the life
of the prcjects (assumiqg the availability of funds). This scheme
avolds the former problem caused by the necessity for country pro-
grammes to be formulated in a short period of two or three months,
one or two years in advance of their operational period. This oro-
cedure gave rise to undue haste in programming and to subseguent
lnnumerable programme changes.

Thus projects under nearly all the programmes of the UN develop-
ment system may be submitted when the needs arise. In a few cther
cases, financial regulations and administrative practices might have
to be adjusted to facilitate continuous programming but these would
not anpear to be insuperable obstacles.

New lethods of Programming

In discussing '"a new look at programming”,EZ/ the Administrator

56/ Document DP/L.57 para.26,
57/ Ibid. psras. 23-28.



Pagé 65

of UNDP suggested that "one very important way in which the more
general outline of needs can be transformed into project requests
is a system of joint programming activities between UNDP and each
of the agencies participating in the Programme'. This would be
acnieved through discussions at agency headcuarters and with the
planning departments of governments. ""Joint programming'" of the
kind described has been initisted in limited and informal ways,
especially with reference to Special Fund projects. In the January
1969 submission to the Governing Council, for example, projects
rerresenting some 3C percent of earmarkings were jointly prepared
by various combinations of officials from UNDP and the executing
agencies. |

In another approach to the programming problem, the UN Department
of dconomic and Social Affairs undertook programme planning missions
in two countries in 1968 and made arrangements for a third mission to
be organized in 1969. The missions were carried out in consultation
with UNDP and some of the larger agencies. The ilesident hepresentat-
ive played an importent role., The missions represented a first
atterpt at a systematic review of programme recuirements in the light
of the priorities of the national development plans and the prospect-
ive resources to give effect to the plans.i§/ The missions were
experimental in a sense but they may suggest a method which may be
further pursued.

Another arrangement is also being discussed. This involves the
formation of sub-regiocnal adviser teams skilled in the various
disciplines necessary for economic and social planning., Each team,
supported by the renuired background research by thelr headquarters,
the regional commissions, development banks and institutes, could
provide systematic planning services for several or a number of
ccuntries as well as development planning and information units at
their respective headcuarters., Here again, financial and other
censiderations would imply a modest and experimental start in sub-

regions most in need of assistance.

58/ The Consultative Groups orzanized by The World Bank are discussed
above on p.54,
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A much more far-reaching proposal, bearing on progfamming, was
made by Max . Lillikan, member of the UN Committee for Devel opment
i“lanning.ig/ 1illikan suggests a World Development Council (1) to
establish internationally agreed criteria for evaluating the nstional
interest in the nlans of both developed and developing countries;

(2) to review the long run plans of individual developed and develop-
ing countries in order to test their cénsistency withvhatever global
targets have been established; (3) to report regularly to the United
Waticns and the international public on progress under plans, and
plan implementation; (h) to recommend periodically to both aid
recipients and ald donors appropriate measures to accelerate develop-
ment and to iuprove plan implementation. This is not a direct
~approsch to prograsming but is very closely linked in that a review
of naticnal plans and me.sures ("evaluation" in kir. Millikan's terms)
to ‘accelerate development would be bound to have a very considerable

60/

Such a World Council, however, seems very much in the future,

impact on programme and project formulation.

meritorious as the scheme may seem in principle. As has been made
clear in earlier parts of tiis study, there are 18 largely autonomous
prozramming agencias. It is true that the agencies collaborate in a
number of inter-disciplinary projects, or sub-contract a part of a
multi-purpose project, But this is not programming in the sense

int ended here.

|

Uiven the present institutional arrangiments, what éteps may be

Practical Steps

envisaged in the near term to raticnalize p%ogramme and project
formulation? It would appear that tlie solution must be pragmatic,
ewpirical and selective, ‘ |

A series of tri-partitie, or multi—pa%tite, programming missions

't

59/ Document E/AC.5L/L.28, p.9. ,/

éQ/ Some experilence has been zained on 5 regional level by the Inter-
American Committee on the Alliance/for Progress (CIAPX. This
activity so far has not cocme up to/initial expectations. See
Saez, Raul S. The fiine wise men and the alliance for progress.
International Creanization, “Winter, 1968, pp. 244-269.

/

/
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could be organized ocn an ad hoc basis té assist countries to review
the present complement of projects and to consider new ones. The
missions would be composed of UNDP (including the Resident Kepresent-
atives), the national planning oificials, economic development
planners, agricultural development planners and social development
planners. The continuous prégramming procedure, now more generally
used, would facilitate the conduct of the missions since they could
be spread out over time, hopefully to coincide with the periods of
netional plans and vnreparation.

Not all countries need be covered. Countrizs with effective
planning and administrative establishments could be excused from the
exercise, ot least for the initial round. Missions to countries
with very suall prograunes might heve low priority. Larger countries,
or tiose most in need of progremming sssistance, should receive
priority attention. In any case, programme missions would not
usually be recuired more than once in a two-year period but it would
appear desirable that fhey take plece periodically. With such a
selective approach, costs need not be excessive, having in mind that
quite a lot of travel money and secretariat time is now being spent on
missions despatched by the individual agencies.

An adecuate information base would be needed to facilitate a
syst ematic programme review. Relevant economic and social indicators
should be availeble with some trend analysis. Particulars of the
national development plans for the short-term, intermediate and long-
term should be accessible together with data on the probable sources
of finance including a projection of what financing the UN system
might be able to contribute, say in the next two years. National
expenditure estimates should include projected capital cost, associated
operational costs and what psrt of the current operating budget related
0 expenditure for education, agriculture and such ofher sectors as
are related to development., An opportunity wculd thus bé Ziven also

for the review of the main on-going projects to see whether revisions
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M'mha‘mmumswaecaﬂedfmuéy

It is to be hoped that what might be called the institutional
scope of the ad hoc missions would be broad enough to include the
development progroumes of agencies of the UN system not subject to
review of the UNDP Governing Council. It should also include the.
regular (assessed budget) programmes of the agencies and speciai trust
funds established for specific development purposes. As has been shown,
these types of programiies together account for at least 30 percent
of the total development effort of the UN system. '

vhatever form of machinery may ultimately emerge from a consider-
atin of the several mechanisms for the rational organization of
programming now being studied, it is necessary, without cuestion, for
a start to be made, With programming operations strengthened and
project preparation systematically organized, an indirect benefit
would very likely be a rationalization of the hetereogeneous and
unstructured activities now carried on in the name of evaluation.
Fressure would begin to be applied at the most vulnerable points.
A scund programue with proverly prepared projects will have built-in
.m~chinery for monitoring during the operational phases, with some
basis to evaluate effectiveness at the end, and for feed-back
information to assist in future planning. Evaluation and appraisal
efforts at the initial stage would produce important cuslitative
improvements in progremme. Costs would probably not be more than
the opportunity costs of poor projects, costs of projects that have to
be terminated and the costs of many ex post evaluation activities of

various kinds.

__/ It is interesting to note that many of the formmal project submiss-
ions at the January 1969 session of the Governing Council provided
for reviews at mid-term or at a stated time period from inception.
Indications in the project submissions showed that projects
accounting for scume 60 percent of the total earmarkings of $96
millicon were scheduled for review; projects representing 51 per-
cent of total earmerkings were to be reviewed jointly by UuDP and
the agencies concerned,
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ANNEX

LIST (F ECLNCMIC AND SCUTIAL INDICATCRS
(Tentative)

' Gross domestic product, per capita (period).s

.

Rate of change in gross domestic product (period).

Industrial origin of gross domestic prcduct at factor cost (period).

. Population by age and sex: 15 - 49, 50 and over (or more detailed).

VoW o

Percent of labour force in agriculture, or percent dependent on

agficulture (latest census or sample).

6. Percent of population 15 years and over unable to read and write
(two censuses). , .

7. Percent of population aged 5 - 14 and 15 - 19 enrolled in primary
and secondary levels (two censuses).

8. Birth rate (period).

Infant mortality (period). A

10. Index numbers ofiagricultural production, total and of which food
(period).

11. =xports and imports of food (period) and net balsnce, distinguish-
ing currency areas if possible,

12. C(ther merchandise trade balances by major groups of the Standard
International Trade Classificstion (period).

13. Terms of trade (period).

14, Government development budget: total, and of which. education,
health, social services, public works, agriculture, etc. (this
should be as detailed as possible). |

15, Net balance of government expenditures and receipts (period),

16. Public debt, distinguishing domestic and foreign with prcjected

debt service obligations for the latter projections.

* By "period" is meant annual figures for (say) 5 years or more,
depending upon the national statistics available.
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Planning at the Countrvy Level

It is the professed intention of multi-lateral development
agencies to associate their field activities as closely as possible
with national development plans and the priorities contained in them.
itealization of this intention, however, depends heavily upon the
existence of plans, the efficiency of their formulation-and the effect-
iveness of their implementation.

It is true that almost all developing countries have netional
economic and social development plans. These plans vary enormously
in precision of fecrmulation, scope and "implementability". They may
be little more than shopping lists described by Waterston as the
”prcject—%y—project" approach where proposed public investment pro-
Jects in mixed eccnomies "are little related to esch other or to a
unifying concept.”él/ At the other end of the scale are thcse countries
which can prepare and imgjlement comprehensive planning schemes, com-
posed of "an integrated public investment plan and a plan for the
private sector which have been reconciled with each other and with the
over-all targets.”ég/ Such schemes are based upon elaborated growth
models taking account of all the relevant economic variables. Very
few countries at present have the capability to forsiulate and give
effect to cumprehensive plans, despite the prolonged efforts by
individual governments and intematicnal institutions as exemplified
by the experience of many Latin American countries.

- There are important reasons for the inability, up to now, of a
great many .govermments, to go very far either in preparing an integrated
public investment scheme or in creating and maintaining a comprehensive
plan. These reasons are cogently elaborated by Waterstonég/and in the

report of the second session of the United Nations Conmittee for Devel-

&

Waterston,' Albert. Development planning, lessons of experience,
Johns Hopkins Press (1965) p.6l.

Ibid. p.65.
ibid. chepters VIII and IX.

S
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opment Planning.éé/ Although the Committee, at this session, dealt
mainly with problems of planning in Latin America, experience has
shown that the difficulties found there have also arisen elsewhere.

Shortcomings of Manv Development Plans

Deficiencies in the public administration, causéd by political
and instituticnal factors, mean that the status of the planning office
within the government is not sufficiently clear as regards its relat-
ionship to the executive or to the policy making authority. There is
a considerable body of opinion holding the view that the planning
machinery should be administratively separate from the decision maker -
that 1s, the planning agency should not be inveolved in the ministerial
decisions reqguired for execution of the sectoral plans. However this
may be, a need exists for orderly co-ordination, and.for the feed-
back of information from the executing agency to the planning agency.
This suggests the need for the creation of effective evaluetion and
control arrengements which themselves will help to integrate planning
and administration.

Moreover, many plans do not contain a satisfactory development
strétegy, that is, an orderly array of ends and means which takes
account of broad economic and social aims and of capabilities for
reaching them, A plan in the acceptable sense of the term is nct
merely a collection of projects; projects should relate to one
another in a realistic way so as to achieve the necessary balance and
relationship among the several sectors. A development strategy should
also take account of the general long-term objectives sought, such as
employment, income redistribution, education and other economic and
social aims.

Many plans, also, lack operational components and machinery to
transform elements of the plans into specific activities falling within
particular sectors and tied to the periodic national budgets. Medium

and long-term plans need to be reviewed annually in connection with

(% Official Records of the Economic and Social Council, Forty-third
Session, Supplement No.7, pp. 13-19. . _ o
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prepzrations for the next financial period. Conditions may have
changed, there may have been short-falls in project implementation,
urgent new or revised priorities may have emerged and eXogenous
'factors, also unforeseen, may have seriously altered the premises
upon which the plan is based, Here again the importance of two-way
feed-back arrangements between planners and executors must be stressed.
The absence of timely statistics, (and in some cases the almost
complete lack of statistics) needed for plan formulation and implement-
aticn is a serious problem. Data aré needed to record the position of
individual sectors and the relationships among them. It has even
been suggested that some of the financial resources marked for devel-
opment be used to iwmprove the scope and timeliness of statistics
related to development and to restructure the statistical system if
this should be indicated. The statistics should be oriented toward

65/

" In this connection, the lack of broadly based research on

development problems as these are the main tasks in hand.

-resources, techniques, bottlenecks to development and similar factors
create difficulties in sorting out the crucial priorities to be satis-
fied by the scarce means available,

The general situation is very much the same in Africa as in
Lztin america. Changes in fgovernment policies leading to successful
implemwentation of development plans have not been made, Too frequently
unforeseen events, such as these arising from external trade problems
and uncertainties attached to external financial assistance have
interfered with the orderly carrying out of the plan. Ioreover, the
necessary reforms of the administrative machinery have not yet been

made,

65/ Sugzestions for statistics related to development are contained in
Statistical Series for the Use of Less Developed Countries in
Programmes of Hconomic and Social Development, United Nations
Publication - ST/STAT/Ser.M/31. The United Nations Research Instit—
ute for Social Development has prepared a list of indicators for a
large number of countries. These data are especialiy selected to
refer principally to the social aspects of development but they

~include also relevant economic statistics,

66/ Document E/AC,5L4/L.27, p.ll.
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It also appears true that although existing statistics and other
information are far from adecuate, enough exists in several African
countries to lead to substantial improvements in project formulation
and executien but it has not been taken account of at tlhie decision
making levels, Few uneans exist, at the operational stage, to feed-
back important information to the planning levels of governments.
fven 1f essential data are available at the project planning stage in
the current sectoral situation, reliable estimates of the probable e
resource availabilities and the constraints attaching to them are not
sufficiently allowed for because of the lack of a fully organized
informetion system, Whereas one side of the development plan-resource
allocation edquaticn may be at least generally known, far too little is

67/

The Need to Strengthen Planning Machinery

known about the other side,

Given the difficulties that countries encounter in the preparation
of plans, and their imnlementation, it is not surprizing if technical
cooperation extended by multi-lateral and bi-lateral agencies may not
correspond too well with the real priority needs of recipients. The
assistance offered, and taken, may reflect the aspirations and motives
of the donor agency, and in this way well intended aid may be dissi-
pated in undertakings which are of merginal value at best.

The Committee for Development Planning recognized the double prob-
lem of possibly immature development plans and the realistic programm-
ing of a technical cooperation in one of its recommendations., It
stated that there is a need for "stronger technical assistance support
and more effective utilization by Governments of the technical assist-
ance for planning provided through international agencies and the
institutions meintained by them; in that respect, governments and
agencies should be guided in the for.uwlation and implementation of
teclinical assistance programies by the Committee'!s recommendations on

planning and plan implementation. Alsc importent is the co-ordination

67/ Ibid. pp. 36-37.
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between the international agencies providing technical assistance for
alanning and the international financial azencies, in addition to the
internal co-ordinstiocn between.the various agencies.'

This recommendation was based on the observation by a member of
the Committee that "Ivery country sho-ld therefore draw up a technical
assistance progremme as én Integral rart of its development plan.

Cnly then should it epply to the donor countries for the assistance
it recuired. Unfortunately, the developing countries did not have
such plans; they should be helped to pfépare them so that in asking
for technical assistence they would knéw exactly what they were doing,
and would be éble to turn thé services provided to the best possible

: account.”ég/ ‘

- The Fconomic and Social Council has for some time emphasizéd the
need for developing countries to strengthen their planning machinery
both in regard to the substance of the plans themselves, and in regard
to matters of administration and co-ordination so as to facilitate
practical implementation. As is indicated above, reforms of the kind
needed will not be easy to effect in the face of strongly intrenched

' instituﬁional and social factors and, in many of the newer countries,
a degree Qf administrative inexperience. Moreover, the statistical
and other research materials in most countries must be expanded and
re—directéd in order to adapt them specifically to development
objectives.

In 1965, the Council requested the Secretary-General, the regional
‘econcamic commissions and the specialized agencies "to continue and
intensify their activities with respect to economic planning and prec- -
Jections and to the transfer of knowledge on those subjects, with the

co-operation of the GovernmentS'concerned.”zg/ In 1966 the Council

68/ Official Records of the Economic and Social Council, Forty-third
Session, Supplement No.7, p.25.

69/ Document E/aC.5L4/SR.14-19, p.106.

70/ Official Records of the Economic and Social Council, Thirty-ninth
Session, Supplement No.,l, resolution 1079.
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expressed the hope thet the newly established Committee for Development
Planning would intensiiy its work on planning with a view ”ﬁo enabling
the organizations of the United Nations family to provide technical
assistance to the developing countrles in the preparstion OI suitable
planning methods and in the apbllcatlon of their development plans. ”-—/
In scmewhat stronger language the Council in 1967 invited the
Governments of the developing countries te.consider, "in the light of
the recommendations made by the Committee for Development Planning
and in accordance with the circuustances prevailing in their countries,
the advisability of fcrmulating concerted and vigorous development
policies so as to bring about rapid improvements in mobilizing
reSources, in strengthening the machinery for plan formulation and
plan implementation, and in initiating institutional changes which

72/

In view of the crucial role of Govermments in planning, adminis-

are essential for accelerating the process of economic development."

ﬁretion and co-ordination of development aqtivities; and, in the case
of a number of newly independent countries; an apparently excessive
mobility of administrative oriicers, it would seem an urgent matter
thet the UN system find practical ways and means to provide substantial
assistance to strengthen the capability of recuesting Governments for
purposes of development planninz. Highest priority should therefore

be given to training officials in the planning and management of
technical'co—operation. '

The Need for Hesearch -

A number of countries in recent years have obtained international

technicel assistance in the preparaticn of development plans. It
appears, however, that much more should be done, especially in the

lizht of the probable recuirements of tine second Development Decade

71/ (fficial Records of the Economic and Social Council, Forty-first
Session, Supplement.No.l, resolution 1148,

72/ Official Records of the. Economic and Sociai Council, Forty-third
Session, Supplement No.l, resolution 1259,
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- referréd to above. There is a,need for a systematic analysis of
existing plans in the light of known economic and social indicators.
There is need for an appraisal of the causes of the existing gap
between the plans and the operatiocnal activities designed to transform
them into action, OCOn the basis of this analysis and appraisal, the
international institutions involved cculd invite selected Governments
to recuest assistance on either the substantive level or the adminis-
trative level, or both. Having said this, it'is, of course, necessary
that the Governments themselves také initiatives to commit resources
in money and manQpOWer for plan developmént. It would also be
necessary for them to teke decisicns as regards administrative and
institutional arrangements that up to now have constituted serious
constraints in efrective plan formulation and management. ‘

Research is needed on the existing relationship of national
priorities and the assistence gziven by the United Naticns agencies.
Empirical studies inight be made of selected countries which would
compare the order of priority assigned té é sector or sub-sector
tozether with the financial provision madglin the national development
budget with the rank order ahd amount of UN agency expenditures for
the same sectors and sub-sectors. ‘ |

An example might clarify this point. In one country for which
this ccmpariscn was unirde, the top priority of the government in terms
of budgetary allocation (nesrly one-third of the development budget)

- was in sector (X) where UN expenditures were 8 percent of the country
prograsine target.: In Sector (Y) where UN expended 25 percent of its
rescurces, the-ccuntry had allocated 2 percent. In sector (Y)
national produétion wes very small and the export value almost neglig-
ible and any hopes for an increase very small indeed. As regards
sector (X), its exports acccunted for two-thirds of total exports in
a ccuntry where total merchandise trade was running against it by a
ratio of 3 to 2. This would seem to indicate that the country was
counting on development in sector (X) to prcvide means of paying for
the imports of sector (Y) goods where the balance of trade was about
2C to 1 against it.

This clearly raises the question of whether UN resources are being
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applied in the most productive way in the light of the priorities
expressed in the national development budget. There may have been
good reasons that governed UN allocations but they do not emerge from
this rather superficial comparison. In the present case it might be
argued thaet scme bi-lateral agency was looking after sector (X) in
cocperation with the government and no additional assistancé was
needed., Perhaps, also, the private sector was invelved to some extent.
At the same time such an exercise might well precede decisions of the
government and the UN agencies upon new progremme proposals to minimize
possibie un-economic application of resources. At the~minimum, this
kind of analysis would raise cuestions which might easily lead to a
more thoughtful approach to programﬁe formulation. ,

If the plan is the basic instrument for development (although in
some exceptional instances this has proved not to be the case) it is
surely important that national resources be mobilized in systematic
and purposive ways and that national energies be seriously dedicated to
. plan fuliillment. It is only in this'waj that the financial resources
of tne multi-lateral agencies can be wisély allocated among competing
interests. It is only in this way that convincing evaluations can be
made which will persuade the governing bodies of the agencies, and the
denor govermments, that international assistance is in fact achieving
the "best”, or at least the "second best' results in efforts to-
reconcile ends and means.

In spite of the known weakness of development plans, strictly
defined, the Zconomic and Social Council and other governing.bodies
of the technical cooperation programmes have consistently advised
Governments and the internstional agencies to link technical cooper;
ation with national plans and priorities. Thus, in 1958, the Council,
referring to the country programming procedure adapted in 1954 for the
ixpanded Programme of Technical Assistance (in place of the pre-exist-
ing system of "agency shares"), recuested Govermments in submitting
their country programmes "to meke clear as far as possible to the
Technical Assistance Boerd and the participating organizations, in
the case of each project, its relationship to any general development

plan or programme", its duration, objectives and relationship to any
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other similar or complementary orcject undzrtaken or requested under
another existing technical assistance programme.zz/ Similarly, it

is steted in the guiding principles and criteria of the Special Fund
thst "due consideration shall be given to the arrangements made for
the integration of projects into neticnal development programmes...”zg/

The Administrative Committee on Co-ordination, in cominenting upon
the reiorts of special evalustion missions sent to three developing
countrieszz/ under -CUSUC resolutions 1042 (XWII) and 1151 (XLI)
strongly urged thiet attention be paid to the priority needs of
countries as expressed in their development plans. This view was
subsecuently endorsed by the Economic and Social Council.,

The terms of reference of the special evaluation missions now
provide specific guidance on the matter. '"Cne of the key points is
the development plans of a country. It would be useful to examine
what contribution the United Neotions system of organizations has made
in assisting the fcrmulation and implementation of the overall devel-

opment plans and the sectoral development programmes.”lé/

73/ Official Records of the Economic and Social Council, Twenty-sixth
Session, Supplement No,l, resolution 7CC.

74/ Ibid., resclution 692.
75/ Document E/4191, para.75.
76/ Document #/4312, Annex, para. 22,
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Programme Planning Constraints

Institutional Factors

Mention has been made of institutional constraints which severely
limit the flexibility of the progremmes in response to changing con-
ditions in the developing countries, and reduce the possibility of
resource consolidation in'a limited number of strategic areas of
activity. The constraints arise because there are 13 programming
agencies, apart from the UNDP itself, and four other agencies outside
the UNDP system with programmes related to economic and social devel-
opmént. Jithin most of the agencies, there are several major divis—
ions representing différent fields of interest. These units taken
‘together represent the priority programmes of the international system.
This means that the numerous operational programmes are highly compet-
itive émong themselves, each programme being supported.by the broad
constitutional: provisions of the agencies and resolutions of their
zoverning bodies. Recipient governments are therefore confronted
with formidable :shopping lists, the lisﬁs being conditioned by the
financial constraints discussed below. | '

As regards priorities, Little and Clifford, referring to the
Expanded Programme of Technical Assistance, noted that "their the
specialized agencies and the United Nation§7 official function, for
which they were sét up, is to promote international co-operation and
research in their own specialized fields. This demands a set of
priorities different from those needed for programmes designed for
maximum economic development in particular countries and in particular

77/

areas ng activitx7.” Galbraith, also, referred to the varied
nature of the international programme in saying: "A hundred years ago
the development of the trans—Miésissippi plains in the United States
called, above all else, for a land policy which would get the land
settled and plowed and a transportation system which would get the

products to market., To t-is end the government surveyed the land,

77/ Little, I.M.D. and Clifford, J.M.  International aid. Chicago,
Aldine (1966) p.k46.
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gave 160 acres to anyone who had proved his good intentions by farming
it for a few months, and subsidized the building of railways. These
essentials being provided, development proceeded with unexampled speed,
It was our'unouestibned good fortune that community education experts,
grain marketing analysts, home economists, vocational counselors,
communications speciélists, or public safety advisers had not been
invented. Had these existed, attenfion wbuld have been drawn from the
strategically central tasks of getting the farms settled and the rail-
ways built. And they would have been a burden on the backs of people

78/

This institutional constraint finds practical expression in fin-

who could not yet afford such luxuries.,”

_ ancial arrangements that have_characterized the Expanded Programme
from the beginning. In the early yearé the resoﬁrces of the programme
were divided into "agency shares" which resulted in a fairly stable
percentage level from year to year. In fact, the initial allocation

79/

of resources was governed by a provision in the basic legislation
which assigned percentage participation in the first $17 million
received to the then six participating agencies on the following scale:
29, 23, 22, 14, 11 and 1. In 1954, the ifconomic and Social Council
adopted a system of "country programming® or 'country targets" under
which agency allocations were not essentially pre-determined as before
but resulted from the summation of country requests in the varicus
subject matter sectors.gg/ Agency interests, however, were safe-guarded
by the same legislation which providéd that the "share" of each agency
would not be less than 85 percent of its previous year's total.gl/

In 1960, however, the Council approved in principlegg/ the system

g

Galbraith, John Kenneth, Economic Development, Cambridge,
Harvard University Press (1964) p.58.

Official Records of the Iconomic and Social Council, Fourth Year,
Ninth Session, Supplement No.l, resolution 222 (IX).

2

Official Records of the Zconomic and Social Council, Eighteenth
Session, Supplement No.l, resolution 542 (XVIII),

Ibid. para. 1 (vi).

Blg &

Official Records of the FEconomic and Social Council, Thirtieth
Session, Supplement No.l, resolution 786 (XXX). Project budgeting

permitted authorization of projects for four years although the
initial recommendation of TAB was for six years.
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of project budgeting récommended by‘the Technical Assistance Boardgi/
and in 1961 it formally approved the proposal. At the same time it
dropped the 85 percent provision.8h

— Thus there was a fairly high degree of built-in rigidity from the
beginning. Hven after the country programming procedure was adopted,
and piroject prograuming was adopted, ‘the agencies were permitted to
make overall proposals to goﬁernments for the next financial period
for up to 150 percent of agency programmes in the preceding period,
They did not fail to do so. In effect, therefore, a firm foundation
had been laid and maintained for the perpetuation of "agency shafes”.

Tt is intéresting to note that, aside from relatively minor
alterations to accommodate the participation of newly established
specialized agencies, "country programming" prcduced very little
difference in the relative distribution of resources among the partic-
- ipating agencies. Thus the relative "priorities" accorded to the
principal sectors remained about the same over a pericd of nearly 20
years, no metter what system of allocation was in effect;gi It can
hardly be assumed that it was right for "priorities" rem esented in
the programme to remain so relatively constant in such a rapidly
changing economic, social and political environment,

Cn top of the constraints imposed by the multiplicity of pro-
gramming authorities, there is the fact that participating agencies may
offer packaged programmes to developing countries., These proposals
Justifiably derive from the basic terms of reference of the organiz-
ations concerned and are designed to implement their broad objectives.

But they are not always tailored to the most immediate needs of the

83/ In document B/TAC/97.

8L/ COfficial Records of the Hconomic and Social Council, Thirty-
second Session, Subplement No.l, resolution 854 (XXXIT).

85/ The percentages cuoted above became, in the 1968 programme, 24.5,
21.3, 1lh.L, 16.7, 10.4 and L.2. These shares rzpresented 91.5
percent of the total UNDP/TA programme, the balance being dis-
tributed among the newer agencies,
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developing countries or to their capabilities and the prevailing
conditions., Because they are not custom~tailored to actual interests
and cwnditions, their use has led te frustrations and disappointments
for all concerned. The direct transfer.of technicues and concepts,
without modification and without basic research on conditions and
needs in the real world is not likely to succeed in many instances,
as has been amply demcnstrated.

These constraints - some self-imposed - apply generally also
to the field programmes of the agencies which are financed by their
assessed budgets, the so-called "regular programmes™. - It has been
seen that the total resources available under the resular programmes
of the agencies somewhat exceed those of the technical assistance
compenent of the UNDP, These progremmes are not exactly parallel to
those financed by UNDP for they scmetimes include activities and
subject matter fields not row authorized under the UNDP terms of
reference. They are, havever, largely oriented to development prob-
lems and ecually reflect the constitutional interests and priorities
of the agency concerned. In this case, also, developinglcountries
may be encouraged to reguest a packaged product which may or may not
be of real use or importance to them. The regular programmes,
except that of the United Nations, are not subject to review and
approval by the UNUP Governing Council, but are reviewed and approved
by the governing bodies of the agencies.

The difficulties encountered by countries in planning and co-
ordinating development activities,discussed in the previous section,
also operate as constraints to flexible and informed programming.
This general situation is complicated at times by the parochial
special interests of individual ministries which, in the absence of
effective central autherity, act in concert with thelr oppcsite num-
bers in the multi-lateral agencies.

Financial Constraints

Individual countries partic.pating in the UNDP/TA component
operate under a target constraint. Until recently country targets
were established by the UNDP administratér and approved by the Govern—

ing Council for each financial period. Under the new "continuous"
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programming procedure, effective in 1969, targets are to be established
each year to "apply to that year and provisionally to the three ensu-
ing years”.g—

The country targets therefore determine the programme level for
each country as far as the UNDP/TA component is concerned and the
total amount availa ble for the targets depends upon the voluntary
contributions pledged by governments at the annual pledging confer-
ences, Adjustments in target figures are made from time to time,
Thus the 1969 targets showed '"53 modest increases and 31 decreases of
which a few were significant, but many were no more than token

0 87

changes'. ‘

The Special Fund component of the UNDP is not subject to the
‘same kind of institutional constraints that are involved in the
technical assistance component, and, to a considerable extent in the
regular programmes of the participating agencies. There are no
country targets, for example, and no "agency shares'" although three
large agencies attained the same percentage share of Special Fund
projects as their shares in the 1968 TA programme; one large agency
increased by 60 percent and another dropped considerably.

There is, however, an overall financial constraint arising from
the fact that there are many meore requests for pre—invesﬁment assist-
ance than can be met by the present level of contributions. The
selection of projects for approval thus becomes a problem especially
in the light of the general philosophy supporting UN programmes of
assistance which affirms that any country is, in principle, entitled
to participate in a multi-laﬁeral programme. There is a general
- disposition to spread the programme to as many countries as possible

to achieve a kind of geographical balance and "universality."

86/ Official Records of the Economic and Social Council, Forty-third
Session, Supplement No.6,A., Annex IV.

87/ Official %ecords of the Economic and Social Council, Forty-fifth
Session, Supplement 6, para.47. This report also contains a
discussion of the crifteria used to establish and revise targets,
paras. L9-59. :
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This problem has been discussed extensively at the Fourth and
Fifth Session,gg/ of the Governing Council and will be taken up again.
fligibilitv and Criteria

The guestion is discussed under the headings of "criteria for
determining eligibility" (of countries) and "criteria for the select-
ion of projects, The basic argument is whether most assistance
should go to countries which can use it best or to these which need
it mecst. The first group of countries are thes e which have established
well-functioning administrative structures, can provide counter-part
personnel and technical services and have reasonable prospects for
taking over the maintenance and necessary follow-up of the project
after UNDP assistance is withdrawn. These countries may be reaching
a stage of development which is self-generating so that assistance
can be used effectively and economically. The group of countries at
the cother end of the scale contains those which have not reached a
self-generating stage and do not possess the absorptive capacity
required to make the best use of international assistance. Yet their
reculrements are manifold and the argument is that their needs should
have priority attention so that they may more quickly be brought to
an improved level of development. There are, of course, many countries
somewhere in between the extremes mentioned.

There are also countries in which development has taken place to
a point where there is a question of whether they continue to need
multi-lateral external assistance or not, at least to the extent
previously réquired. Yet they continue to request assistance perhaps
because they consider that it lends a certain amount of prestige to
have an assortment of UN projects - one aspect of the universality

- doctrine. Un the other hand, the programming agencies would likely
be reluctant to cut back or elimirate programmes, especially by self-

denying unilateral action. This would requife explanations to their

88/ Official Records of the Economic and Social Council, Forty-third
Session, Supplement 6.A, paras. 35-39; [forty-fifth Session,
Supplement 6, paras. 64-95 and 145-156.
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89/ Wide

geographic distribution of activities is generally considered an

governing bodies and a partial repudiation of universality.

important and necessary objective,

There 1s no objective way to solve the problemé of eligibility
and selection, Such measures as per capita income, the level of which
might determine the point at which assistance should be diminished or
terminated, is not satisfactory for this purpose. There are many
economic and social development objectives other thén per capita
income. Up to now no satisfactory statistical methad has been devised
to compile a unitéry "index of development' which might be used as an

99/

The method used so far in establishing criteria has been based

indicator of the need for external assistance.

upon the interpretation of the principles and criteria set out in
General Assembly resolution 1240 (XIII). These refer to the desirab-
ility of large, not small, projects; and to the necessity of giving
due consideration to the urgency of the requests, to those projects
promising early results with the widest possible impact leading in
particular to new capital investment, to a wide geographical distrib-

ution, to problems of implementation, and to arrangements for the

§2/ The universal character of UNDP programmes is shown by the fact
that in 1967, 91 countries and territories participated in Special
Fund activities and 130 mrticipated in technical assistance
projects.,

90/ There are obviously many dimensions of development. Paul G.Clark
has enumerated what he calls '"dis-aggregated indicators of per—
formance", These include: increase in GNP in constant prices;
increase in agricultural production; increase in electricity
production in response both to rising incomes and to extending
urbanization and industrialization; share of gross investment in
GNP - nct ed as the least reliable -; domestic tax revenues as a
share of total government expenditure; increase in cuantity of
exports; number of post-primary students per thousand population.
(Quoted from Mikesell, Haymond F. The economics of foreign aid.
Chicago, Aldine (1968) p.161.) While most of these may be con-
sidered to have some relevance, the list as a whole largely
ignores socilal indicators and indicators referring to the devel-
opment of the infrastructure which in most developing countries
1s basic to substantial progress. '
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integration of projects into national development programmes and
effective co-ordination with other multi-lateral and bi-lateral pro-
grammes,

Assuming that these criteria are applied with reason and flexib-
ility, they do not provide specific guidance; their application does
not guarantee that the "best" projects are chosen in particular cases
or that the programme as a whole produces the "best" results., This
conclusion is inevitable at present. An important constraint of an
intangible and intractable nature still exists.

At its i"ifth Session, the Governing Council, in reviewing the
questicns of eligigility of countries and the selection of projects,
decidedgi/ inter alia that the factorsgg/ used for the technical
assistance component should be taken into account, that "countries
which are relatively more developed should endeavour to increase thelr
share of the cost of the assistance provided to them by UNDP including,
when appropriate, the use of funds-in-trust arrangements" and "in the
case of the most needy countries [Eha§7 count erpart contributions
should be kept as low as possible and, in appropriate cases, the local
cost requirements could be reduced or waived." The Administrator is
to report on the application of these guide-lines at a later session.

These additional criteria may have the effect of spreading the
available resources a little further and/or of relieving the "most
needy" countries of some expenditure of national resources,

The development programmes of other members of the UN system,

those programmes not under UNDP sponsorship, no doubt operate under

91/ Official Records of the Economic and Social Council, Forty-fifth
Session, Supplement No. 6, para. 94.

22/ The general appraisal of technical assistance projects is made in
the light of UNDP resources available to the country (the "target!),
the legislated criteria of UNDP, the immediate objectives of the
project in relation to ultimate economic and social goals, the
relationship of the project to past and present UNDP projects,
the general political, economic and social context (including
related activities in the country and its region), and the
evaluation of comparable projects, current and previous, in the
countries,
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very much the same constraint. There is not enough money to meet
requests, Problems of the eligibility of countries and the selection
of projects are similarly present.

Absorptive Capacitv

The capebility of many countries effectively to absorb internat-
“ional assistance is a long-standing end persistent problem. Basically
;allvUN programmes are joint ventures with national governments and the
multi—lnteral agencies. These involve commitments by both sides to
proViﬂe agreed resource inputs of various kinds at stated times and
pléces. Unless these commitments are met, execution of the project
becomés dif ficult or impossible,

Generally,‘countries are expected to provide counter-part
officers, office space, secretarial and maintenance personnel, local
transport, communication and other services, and, depending on the
project, national currency for local employment and other local inputs.
The .ingredients of projects are very numerous indeed. While these
requirements are usually agreed in advance in the work—pian or plan of
operations, many difficulties are encountered in practice, some of
which are not foreseen.

Short falls in the capacity of countries to absorb assistance
arise fromeeveral sources, many of them connected with the planning
process itself and with administrative, financial and political prob-
lems in implementation.

Absorptive capacity does not refer exclusively to the joint
ability of a country and an international agency successiully to com-—
plete a ziven project. In the case of training institutions and sim-
ilar projects, for example, it is assumed that the institutes will be
naintained more or less indefinitely by the national administration
after the withdrawal of UN assistance. Ixperience has shown that
many netional governments have not been able to assume financial
responsibility at the c;nclusion of the original project,

Another aspect of national absorptive capacity refers to the
secuential effects that may follow the successful completion of a
project. A project is not usually an end in itself., For example,

if the project results in the construction of a food processing plant,
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will the farm supply of focdstuffs be adecguate, of the right cuality,

accessible in terms of distance and cost? Is there a market, a dist-
ribution system and credit facilities? '

' Both these examples, that of the training institution and the
food—processing plant involve absorptive capacity in the broadest sense,
Consideration of the probable sequential effects of a project,'oh the
national budget or on other and indisputably related sectors of the
economy, should be an essential part of the original planning exercise,
Cbviously not all factors and relationships can be foreseeh, but in
many, if not most, cases gross errors of judgment and decision can be
minimized, :

Deliverv Capacitv

The multi-lateral agencies also have difficulties in meeting
their commitments. first among these is that of recruitment which is
becoming increasingly difficult. In many cases there is a delay of
several months; in other cases the delay amounts almost to a year.
There have been instances where the agency has had to admit that the
post could not be filled. Various steps are being faken to overcome
this problem but it still persists.

The scheduling and delivery of ecuipment is a time consuming

" process also, and subject to delay both in procurement and in tran s-
port. Many obstacles arise which could not have been foreseen by the
agency concerned.

There is evidence that the substantive services of the operating
agencles have not been able to keep pace with the growth of the pro-
gramme, which between 1958 and 1968 increased six timesgg/. This has
meant that the critical processes of identification of needs, appraisal
of requests, operatiocnal control and evaluation of results have not
been systematically pursued. The magnitude of current operations has
led, in many cases, to the sacrifice of forward planning activities

and to an inability properly to foresee and follow-up project results,

93/ Document DP/L.57 para.3l.
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" The administrative and substantive problems involved in the growth
of the programme placed a considerable burden upon the capability of
the agencies which reouired them to re-group and re—orgahize their
activities. Despite this the Administrator of UNDP repofted to the
Fifth Session of the Governing Council "It is clear that at the Dreéent
time the capacity, at least of the principal agencies, is overtaxed by
the responsibilities which they have accepted with respect to the
present level of the programme”gé/

In the light of this, and more particularly in the light of a
study of future needs for pre-investment activity which for 1968—70
showed estimated annual needs to be more than two and one-half times
1968 contributions,gi/ the Governing Council on the recommendation of
the Administrator, authorized a "Capacity Study" - officially known as
a "Study of the capacity of the United Netions system to carry out an
expanded development programme.” It is to be noted‘that fhe study
covers both the operational programmes financed by the UNDFP and other
agencies of the UN system.

The study is to include an "enquiry into the character and content
of the present programme and the modifications that may become desir-
able in the future.,.., the most effective arrangements for the formul-
ation, execution and the follow-up and evaluation of projects'" and
recommendations with regard to implications for the‘stéffing and for
the financing of the operational activities of the UNDP and of the
agencies.gé/

While it is not anticipated by many persons that the programme
will grow by two and one-half times by 1970, the "capacity study" can
make a very important contribution to the more effective formulation and
management of the progremnie. As has been seen in earlier sections,
programme planning both with respect to content and administration

have not appeared to be unequivocally successful,

Ibid.
dibid, para.l5.
Document DP/L.79, para.8.
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PART I1: TO THE QUESTION Of METHCDS AND TECHNIQUES
The analysis contained in Part I of this study has shown in

some detail the nature of the problems involved in efforts to evaluate

the effectiveness of the development programmes of the UN system of

[45]

gencies. There has been a persistent search over a number of years

y administrators and scholars to find acceptable methods and criteria

o

avplicable to the wise variety of operational activities carried on by
the international agencies.

As has been seen, the cause of the widely held concern about the
effectiveness of the programmes and the degree of relationship to
national needs lies mainly in unsystematic and unstructured programm-
ing and project selection. WMost programming up to now has not been
supported by an adecuate information base which is essential for more
raticnal approaches to planning.

In the following sections of this study efforts are made to
suggast methods and technicues which, if followed, would most surely
minimize.wmany of the uncertainties inherent jn planning development
activities. The suggested methcds apply in the first instance to
prcject preparation and to the appraisal of requests., Decisions
must be wmade in each case as to what technicues would be applicable

and how far it is justified to pursue them,
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- Introduction to PERT letwork Analvsis for Development

Project Planning and Control

~1though fairly new to most national and international public
operations as well as to wmost private indusfries, systematic planning
and evaluation technigues, developed in the field of management science
during the past decade, are in-the process of replacing older methods‘

1

which traditionally tend to obscure the oversll picture and
complexities in the course of daily oper=tions,

Increased technical and economic complexity of realizing success-
ful developmeht projects in general, and the necessity of co—ordinam
ting‘and effectively utilizing inter-disciplinary anc inter-
organigational teams of specialists in particular, call for such
planning technigues, as will permit the accomplishment of given
objectives under dynamic conditions and under the pressures of time and
resources.

rioreover, effective management calls [or control systems'with
fewer obstacles =nd in-transparencies, with fewer dis-integrated
nlanning and reporting orocedures, in order to improve operétions from
'a functional as well as an administrative point of view by improving
inter-office =nd inter-organizational commnications - not only for
large and technically sophisticated operations, but for virtuzslly all
projects.

Several forms of network analysis are at present Widely publicized
and reported as promising a series of evidently desirable accomplish-
ments for projects of any size and complexity, including:

- retionalization of the planning process

- improvement of communications, especially for complex inter-

departmental and multi-organizational vrojects

-~ increasing the probability of meeting deadlines

- reducing planning, construction and operational costs

- continuous and timely reporting of progress

- ﬁimely identification of potential problem areas
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providing for the managers possibility of focusing attention on

the most critical sequence of activitiles in a particular project

that its success is proven

enforcing a discipline in pianning?gpheduling and reporting
which is not accomplished as well with traditional methods

The identification of specific conditions under which such pro-
mises could be realized (and, if,aﬁ all; which ones most successful and
at what cost), is a question that remsins ‘to be analyzed., If
properly conceived, such an effort would constitute, in itself, a major
operational-ressarch project. Hence, the following presentation is not
a report on nilot experimentation‘with network analysis (which, for
example, would propose workable solutions to problems of planning
constraints, quantifidation and other issues identified in Part I of

this study). The presentation is an introduction to the basic idea and

to the essence of FERT network analysis, including an illustrative
example of a fairly typical UNDP feasibility study; it will in fact
lead to the recomﬁendation fhat such pilot éxeréises should be under=-
teken for the purpose of both (i) adapting and sharpening this tool in
a United Nations environment as well as (ii>.helping.the mutual under-
standir.g of the various indéﬁendent efforts by UN agencies.

Several UN ageéencies are indeed engaged in designing network meodels
for handling exbefté; reports, for example under the Technical Assistance
component of the Development'PEQgramme (including aspects of data
storage and retrieval); adencies 21so are conducting pilot projects with
the purpose of learning about network analysis, or projects -on problems
of internal administration, such as management surveys, payroll inte-
gration studies, etc, In connexion with the revised Special Fund
reporting system, it was observed that its effective fuﬁctioning "would
depend largely on better oroject formulation, planning and supervision97.
From this point 6f view, the use of. modern programming and evaluation
techniques (such as PLRT network analysis) are also under consideration

by several UN agencies.,

91/ United Nations Development Prograrme. Definitive Proposals for
Revising the Special Fund Reporting System. New York,
January 1969, p.4 '
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liention should be made of an earlier proposal which was submitted
to the Committee for Develépment Flanning at its second session by a
member of this Committee?§~/ The proposal contains an extensive
presentation on how the basic management principle of network analysis
may be adapted toAassist countries in development planning, especially
sub-regional planning and plan implementatioﬂ, concluding the setting
up reliable time-oriented networks for project execution calls for
skilled judgement on the partvof-the project managers and all other
operational personnel involved; important channels of communication
need to.be established at the earliest stages of planning and
programming; and in cases where a variety of inter-dependent projects
and agencies are involved such early communications can lead to. even
greater beneficial results. While reaching essentially similar
conclusions, the section on PERT is for practical reasons concerned
with the individual ”projéct” as a unit of}management and control.

The Basic Idea of Network Analysig

The approach assumes that a complex and dynamic situation under
a manager's supervision can be understood as a whole network of
material and non-material flows over time. Whenever such flows meet,
there is a.node which represents an intermediate functional step with-
in the network, Networks are essentially flow plans which show dia-
grammatically the development of work over time., A project is first
decomposed into tasks; the whoie project is then presented as a series
of inter-dependent events (or completed tasks) which are connected by
. activities (or: the necessary and sufficient material and non-material
flows for the completion of events). It is a convention that the
nodes (or events) are described as the start and completion of acti-

vities; arrows between events are symbols of time intervals.

ggy Comments- on Methods for Reporting and Evaluating Progress under
Plan Implementation (paper presented by M. F. Millikan, member
of the Committee for Development Planning). In - Planning and
Plan Implementation., United Nations Publication -
Sales No, 67.11.B.14
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For example, in figure 1 event 5 requires both that activities
2=-5 and 4-5 are completed; event 5, in turn, requires the completion

of activities le4 and 3-4, etc,

"FIGURE 1 A NETWORK OF MATERIAL AND NON-MATERIAL FLOWS

b

° TIME >
node (= event)
< Defipition 4An event is a point in time recognizable as a
- specific accomplishment :
- —————> activity (time consuming)
————%> activity (non-time consuming)
Definition An gctivity is the work to be done within a given
period of time in order to complete a given specified event
(note that in special cases the time period may be zero, and
thus the activity non-time consuming).

In designing and planning a project, the planners question is, then:
which is the optimal network of activities and events leading to the
desired and specified final event (or output of the project), and what
kind of arrangements can be made in order to control such a network?

' Some analysis has to precede an answer to this question., Not all
lines in a network are equally important, There is above all a logical
priority in arranging events which first has nothing to do with times
for example, if an irrigation system is being constructed, it is
evident that the electrical conduits can be installed almost at any
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time after the shells of the dam, the canal and the laterals have
reached a certain degree of completion; whereas all locks have to

- be set and tested before water is directed intc the reservoir and
canal systems. Suppose that, in figure 1, events 4 and 2 are both
logically necessary before event 5 can océur, but also the completion
of I takes longer than the completion of 2: it is theﬁ critical to
the result that 4 be completed in the shortest possible time, HMore

generally, if we look at time intervals tl, t2, t ...,tn of a

S
given network, we observe that some of the sequenges of intervals
are more tightly packed with important activities and events than
others. The actual network design will show that one pathway through
the network is constituted of the most critical components in the
sense of sequénce of activities which together take the longest time:

the critical path.. A common experience which considerably compli-

cates the problem at this point is the fact that.the planning and
controlling of this multiplicity of processes {expressed by "acti-
vities" and "events") involves only some degree, and by no means
pérfect certainty in knowing:what the outcome will be. In other
words, we are*coﬁfronted with a complicated inter-play of .stochastic
processes. The planner's and manager's problem is then to obtain,
in advance as well as during the operation, sufficient information
on the trend of the network and the phenomena that govern it.gg/

COne particular model of network analysis has proved to be of
special value for ménagement decisions about projects which are
(relatively speaking) one~time operations and which include a
certain amount of identifiable sub-projects and component activities
that are sequentially interrelated., In current literature this

model is referred to as PERT/CPM. Both PERT (Program Evaluation and

99/ For a more detailed though non-technical introduction to this
thinking, see Beer, 3. Management science. The business use
of operations research. New York, Doubleday (1968).



Page 96

Review Technique) and CPM (Critical Path Method) were developed
independentlﬁ%xz/ But, although each of the two techniques has

I
still somewhat its own language, the difference between the two
has all but disappeared. We shall not try to distinguish between
the two methods, but refer to the entire approach as PERT Network
101/ f
Analysis. |
It is useful to separate two distinctly different stages of

analysis fundamental to the approach: first, the planning stage which
includes the establishment of a functional work-breakdown of the
project, the construction of the flow plan, the introduction of time
estimates, explicit uncertainties, and the identification of the
critical path of the project; and second, the operational-control
cycle which includes the accumulation of time and performance data

as the project is in operation, as well as periocdical re-planning,
adjustment and up-dating of the original network plan.

Planning: Construction of the Flow Plan

We recall that the design of a whole network of material and
non-material flows (expressed by Mactivities" and "events") must pay
attention to essentially two types of questions, (i) questions
pertaining to logical priorities, and (ii) questions pertaining to
timing priorities.  In other words, it is in the first place possible'-
and necéssary to assign priorities to all events within a given
network on a purely logical basis, without information on the specific

. . e . . 10
amount of time which activities require for completing these events.—jy

- 100/ CPM was developed by Walker, M.R.of DuPont and Kelly, J.E.of
Remington Rand, in 1957. PERT was first described in
Malcolm,D.G. (et al.). Applications of a technigue for R and
D program evaluation. Cperations Research, 1959, pp. 646-669.

19;/ See MacMillan, C. and Gonzales, R.F. Systems analysis. A
computer approach to decision models. Homewood, Irwin (1965),
pp. 189-210; Richmond, S.B. Operations research for management
decisions, New York, Ronald Press (1968), pp. 481-498.

109/ This section is concerned with the essence of the PERT technique.
Computer applications and PERT/Cost Analysis are not separately
treated. 3

.
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The subsequent illustration of somé degails of analysis at the
planning stage is based on a Special Fund project, entitled
"Development of Rice Growing in the...River Basin".O . The objective
of this project is to assist the government of the requesting
country "in investigating and demonstrating the possibilities for
irrigated rice ﬁfoduction on a principal area...on the left bank of
the...River%Qé/ First of all, the project should determine the form
of rice-growing development which would suit the physical environ-
ment 6f the project area and the econcmic and social conditions of
the country. A pilot irrigation scheme will be designed by the
project staff and be constructed by the country's public works
department.‘ Moreover, special matters of irrigation layouts and
techniques, crop water requireﬁents, farm size,‘etc. will be tried
under commercial conditions. Farm economi¢ and organizational
requirements for large-scale rice growing will bg studied with
special reference to questions of farm size. The irrigation-develop-
ment sub-project should also find specific information on economic
and technological prospects for large~scale irrigation systems.
Furthermore the project will include an extension of the hydrological
gauging programming of the...River and its tributaries. Hydrological
data will be obtained for use in planning a pumping station, canals
and other worgs (including an examination of flood control problems)
required for the pilot irrigation project. |

The project can first functionally be broken down into a series
of sub-projects and sub-sub-projects which constitute the set of
necessary and sufficient components of the whole,” In the illustrative

7

le/ Information on the project which is not relevant to this illus-
tration is not included. The time considerations introduced
below are not related to the actual project. The example is
chosen for illustration purposes only, it has no operational
significance. ’

lQ&/ This citation and the information leading to the subsequent brief
description of the project is taken from the relevant Governing
Council document.
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example this means that the development plan of the,..River Basin
(Wwhich is the objective of the project) is composed of several
functionally distiﬁguishable sets of activities; including the
collection of data and conducting experiments with both an irrigation
scheme, including flood control and hydrological services, and with

a rice-growing pilot farm; an economic and social appraisal of both
of these pilot operations will serve as the basis for formuléting the

development plan, (Figure 2). In a follewing step, the functional

-

FIGURE 2 DEVELOPMENT OF RICE GROWING IN THE,..RIVER BASIN:
FUNCTICNAL WORK BREAKDCOWN

. ...River Basin
3 Development Plan

Pilot _ Economic
Irrigation Rice-growing and Social
Scheme Trial Farm Appraisal
Flood Cantrol Hydrological.
Scheuwme Service

work breakdown should be developed further: the whole project should
be analyzed into separate tasks, In any real situation, the planner
must decide how far such a decomposition into tasks must be developed.
The list should then be revised into sequences of tasks, i.e,, all
activities and events of the project network should become presentable

in their logical sequence by means of the flow plan. An example, in

summary form, of this exercise for the project described above is given
in figure 3., The flow plan now indicates that all activities must be
performed in the order shown by the network. For example, activities
succeeding any given event cannot be initiated before the immediately
preceding activities have been completed., When finally time estimates
are set into the flow plan, critical path end schedule of the project

can be identified,
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FIGURE 3: DEVELOPMENT OF RICE GRCWING ‘IN THE .,. RIVER BASIN: DECOMPOSITIUN .
OF TASKS AND FLOW PLAN¥* .

Events
1 Project declared operational 58 Final draft on hydrology ccmplete
11 Project headquarters established 59 Draft report on flood control and

21 Construction equipment on site hydrology complete

Rice—growing Trial Farm
Pilot Ixrigation Scheme 52

13 Government data on pump station available

Farm and soils information complete

45 Farm information analysis complete

1k Flood control engineer in the field 50 Irrigation-network farm ready for
15 Design information on pump station planting trials
available

60 Second field trials complete
43 Pump station ready

ces o coo . X Ec i i pprai

Ll Initial field visits, gauging station onomic and Social Appraisal
complete 49 Appraisal economist in field

51 Proposals for gauging staticns and 66 Final field trials camplete

flood control measures complete

' 70 Project wound up
57 Final draft on flood control complete

ST49

#* Time zero (event 1), in the above flow plan, is regarded as "project declared
operational® (i,e, the actual start of field operations). Thus, the network covers
only the operational phase of the project. Pre-operational activities such as
project identification, formulation and appraisal of requests, hiring of project
manager, and other negotiations are not included. For reference, see p.l56 , pro-
cess of project evaluation;  flow plan by responsibilities.
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The list of tasks, activities and  events such as given in the flow
plar. for the whole project (figure 3) may be sufficient at, say, an over-
all-superviscry level, The nature of some tasks, however, may ask for
further sub-divisions. In such cases, of course, the listing of activi-
ties and events must be given in more technical detail, Take, for
example, the portion of the whole project-flow plan concerned with hydro-
.logy and flood control which is, at the present stage, provided for at a
given level of detail (figure 4), -With the same procedure which was
applied in deriving the flow plan for the whole project; it is possible

—————— — b E F 8 O B S S BBt by bom —

FIGUKE 4 DEVELOPMENT OF RICE GROWING IN THE...KIVER BASIN:
PARTIAL FLOW PLAN

events !
51- Proposals for gauging stations and
flood control measures complete’ a

57- Final draft on flood control recom- g_} K
mendations complete .
58~ Final draft on hydrology complete .

59~ Draft report on flood control and
hydrology complete %

-]

TIME —

L )

to carry the sub~division of tasks further to the appropriate level of

e w4 .———

detail. In the illustrative case, the partial flow plan given in figure 4

can be presented in the form shown in figure 5,
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FIGURE 5 DEVELOPMENT OF RICE GROWING IN THE...RIVER BASIN:
HYDROLOGY AND FLOOD CONTROL SUB-NETWORK
HYPOTHETICAL FLOW PLAN

events

51- Proposals for gauging station 56~ Up-grading of -hydrological
and flood control measures complete service éomplete

52— Gauging station improvement - 57= Final draft on flood control
programme complete recommendations complete

53~ issessment of hydrological service 58- Final draft on hydrology

complete complete
54~ Initial flood=-control works 59- Draft report on flood
complete ’ ' ) control and hydrology'
55— Final flood-control studies complete
complete

[

TIME —

In general, given a master flow plan such as illustrated in figure 3, some
of the main functional components (such as "hydrology and Ilood control",

"rice growing trial form", "economic and social appraisal", etc.) can be
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broken down into sub-networks with their own critical paths as
necessary., This technique of hierarchies or "families" of networks
provides in particular a relatively simple means of dealing effectively
with rather large numbers of tasks, since the preparation and manage-
ment of sub-networks can be delegated to managers-in-charge and/or
contractors?éxy

. 106/ Co .
Critical Path under Certaint: :+  The introduction of time

considerations will now enable the identification of the most

important component of the network: the critical path.

First of all, each aéiivity is associated with a measure of
duration, If, for example, the times requiréd for the activities in-
the "flood control and hydrology' sub-network (figure 5) are known
with certainty, the duration of this sub-project can be computed by
means of the tabie shown in figure 6. 1In éolumn 1 of the table, the
activities are identified by the numbers of their predecessor and
successor events; in column 2 the known activity durations are
listed (in weeks); columns 3 and A4 list the number of weeks passed
at beginning and completion of activities (note that it is assumed
that the sub-project starts 53 weeks after the beginning of the main
project). In cases where two (or more) activities are to be

completed in the same event, beginning and completion of the next

105/ In an administrative environment, this hierarchical technique
of networking was recently used for setting up the new linistry
of Land and Natural Resources in the United Kingdom. See:
Ryan, W.S. Network analysis in forming a new organization.
C.A.S. Occasional Paper No. 3. London (1967)

106/ Some authors distinguish the Critical Path Method (CPM) from the
Programme Fvaluation and Review Technique (PERT) by emphasizing
that, whereas CPM attempts to determine the expected times of
completion of a total project and its component sub-projects,
PERT goes further and estimates the statistical variances
associated with these expected times of completion. This
distinction is here referred to by the following two sections
on "Critical Path under Certainty" and "Uneertain Time
Estimates™. :
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folloﬁing activity are computed with the latest time-value obtained;

FIGURE 6 FLOOD-CONTROL AND HYDROLOGY SUB~NETWORK:
' 'DURATION (in weeks) AND CRITICAL PATH

ACTIVITY DURATION BEGINNING COMPLETION . EVENTS ON CRITICAL

. PATH

v @ (3) (4) (5)
5152 20 4+ 53 = 73 |
51-53 5 # 53¢ = (58) -
5154 25 4+ 53¢ = 78 : 51,54
52-53 0+ 73 = 73
5455 4O+ 78 = 118 55
53-56 70+ 73 = 143
56-58 3 0+ W3 = (L)
55.58 O+ 118 = 158 58
55-57 + 118 = 120
5859 5 + 158 = 163 . 59
57-59 0 -+ 120 = (120)

® The values in this table are not related to an actual project

and serve for illustration purposes only. Pro-forma of this
table cfs Richmond (op.cit.).

#% It 1s assumed that event 51 in the sub-network is completed
53 weeks after the beginning of the whole project, i.e., 53
weeks after time zero (= completion of event l; see figure 3
above).

the earlier times should be ignored (set in brackets). Thus,
completion time of the longest path through the network is given by
the highest value in column 4. Evidently, the sub-project cannot be

completed before that time (“"ceteris paribus!"). 'lhe critical path

of the network can then be identified by working backward from the
final event, beginning on the bottom of the table, withectivity 58-59,

continuing with the preceeding activity which is to be completed with
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- event 58 elimiﬁating the activities with completion times set in

} brackets, until the top of column 1 1s reached. In the illustrative
vexample the critical path is found to be the sequence of activities
through events 51-54-55-58~59 (column 5).

On the critical path, each activity begins as soon as its

’

‘predecessor activity is completed (the linkage in the respective
event being by definition not time-consuming). Yet, this is not
necessary for any of the activities which are not on the critical
path. For example, activity 55-57 takes two weeks and activity

57-59 takes no time; activity 55-58, however, takes LO weeks and
activity 58-59 five weeks. Thus, there is a "slack" time of L3 weeks
on path 55-57-59 which indicates that the completion of these non-
critical activities can be delayed up to 43 weeks without causing

a delay in the completion of the whole network.

From this observation, two conclusions can be d rawn (under
conditions of certainty) with regard to resource allocation to thé
various tasks in the network. First, the execution of nen-critical
activities can be schéduled, within their lee-way, for those
pericds of time which are the most economic ones compared to the
resource requirements of the rest of the network. Secondly, if the
project management seeks to shorten the completion time of the whole
network without adding new resources, existing resources can be
shifted from non-critical to critical activities. If new resources
become available, they can be allocated to critical éctivitieéqZL/

Uncertain Time Estimates: The management of projects includes

~ the manipulation of chance in the flow of time. Chance may permit

| the compléting of an activity and thus the occurring of an event in
less or in more than the estimated time. FExperience shows that
time required to perform certain tasks will vary, and that a large
number of determinants may influence the lehgth of this time., Anti-
cipated environmental factors may be listed among such determinants

as well as (and most importantly in the ex-ante stage) factors

107/ Richmond, op. cit., p.487.
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associated with procedures of estimating how much time each activity

in the network will take%Qé/ From a probabilistic point of view,
individual activify durations (t) and individual occurrence times (T)
of events will be distributed around an average (mean) which denotes
a value with the highest probability of occurrence; the risk of
meeting a particularly pessimistic time decreases the longer the time
is, while the chance of meeting a partlcularly optimistic time .
decreases the shorter the time is. In other words, the ant1c1pated
times of occurrence of given events may be understood as hypothetical
and interacting prbbabilities, each centred on a mean with its
associated distribution of frequency (variance) (figure 7). This
means, furthermore, that two or more interacting situations are )
understood as dynamically interrelated in a way which can be
'measured and predicted by the use of probability theory.——/ Each

" event in the network, then,represents a measurable distribution of
probabilities -~ a concept which now clarifies somewhat the iﬁitially'
introduced notion of the network as a complicated interplay of

stochastic processes.

i

108/ E.g. persons assigned with the responsibility of estimating tlme
may have had little or no experience with the particular type of
work involved in a given activity.

IQQ/ There is agreement that this concept i1s valid in theory; what
seems not clear is how it should be computed in cases with dis-
continuity in the frequency-distribution curve — cases which are
common in real life., A start is made, with simulation, in

creating an artificial model of the behavior of the system des- -
cribed by the network: a time is taken at random from the distri-
bution of each event 1,2,3,...,n and the effects are evaluated.
Then, another set will be chosen, and so forth. In this way, the.
behavior of the whole network is simulated, and if this exercise
1s done sufficiently often and at sufficient speed, information
on the entire range of possible behavior of the network becomes
available. cf. Beer, S. Decision and control, New York,

Wiley (1966), pp.l72-180.
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FIGURE 7 CHANCE AND THE OCCURRING OF EVINTS*

Time required to perform activities and thus the time of occurring of events
i
will vary. Time of occurrence of an event can be understood as a hypothetical

spectrum of probabilities.
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i
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#* See Beer, Decision andvdontrol, Ops citoes DPel7he
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PERT network analysis is identified with a special procedure of
handling the problem of chance with probabilistic statements of
activity duration. The analyst proceeds with the following stepsggij

Step 1: The raw data.

On the basis of the flow plan (figure 5) time estimates should
first be obtéined from the responsible technical specialists££LM In
order to disassociate these specialists from a possible bias connected
with their knowledge of the actual schedule, and in order to gain more
knowledge concerning the inherent vafiability of each activity within
the network, three estimates for each activity should be obtained:

a most ;iggli elapsed time estimate (m) and two extreme values, énu

optimistic (a), and a pessimistic one (b). A set of hypothe?&ﬁfl

estimates of this type is given in a table below (figure 10).

Step 2: Translation of raw data into measures descriptive of uncertainty
The original PERT paper:EEy presents a form of the calculus of
variations for translating the raw data into statistical measures

describing the expected elapsed time te (the mean) and the uncertainty

110 Beside the paper by #Malcolm (et.al.), op. cit., the following
' references are used for this section: rciillan, Gonzales, op. cit.;
Levin, R.I., Kirkpatrick, C.A., Planning and control with PERT/
CPM. New York, McGraw Hill (1966); Richmond, op.cit.

11/ The qualification of specialists providing time estimates must
include thorough understanding of the work to be done. Moreover,
the PERT team must plan and activate procedures for actually
obtaining the required information. Only with continuous inform~
ation flows is it possible to predict the time at which each event

© in the project is likely to occur.

%}57 An actual PERT exercise should develop explicit definitions for
these three types of estimates requested. Moreover, the specialist’
estimating elapsed-time values of an activity should neither esti-
mate succeeding and preceding activities nor should he know these
values. If this rule is followed, the system will acquire a self-
correcting tendency, the larger the number of estimated activities
in the network

113/ Malcolm (et.al.), op. cit.
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FIGURE 8 s DEFINITION OF %e, T, T
. i |

NOTE T .t

t
e

indicates the value of expected elépSed time (in weeks) associated with
the interval between events.38 and 59. Similar values are associated
with each activity (arrow) in the sub-network.

indicates the expected completion time of the final event in the
sub-network.

indicates the expected completion time of event J98. Similar values
are associated with each event (node) in the sub-network.

i
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involved in that expectation, This form is followed by most of the
later papers on PERT network analysis%lk/ The procedure is based on
psychological studies done with technical specialists providing the
raw data and it assumes that the statistical distribution of such raw
estimate approximates the beta~distribution. In other words, PERT
assumes that the duration of an activity is a chance variable with beta=

distribution, The extreme values, i.e,, the optimistic and pessimistic

FIGURE 9 HYPOTHETICAL BETA-DISTRIBUTION OF PERFORMANCE TIME

completion of activity (= occurrence of event)

start of .
activity - optimistic most likely pessimistie

o—t

T
!
|
|
|
|
|

- —————— | p— ——— —o— ———;  —

frequency

<
$-

g A
' (2) (m) ‘ (b)

TIME

estimates are usually technically defined as times which, under normal
circumstances, could be attained less than once in hundred similar runs,

Such considerations have led to the development of the.following equations

f

1;&/ A modification though not a fundamental change is proposed in a
recent paper by Moder, J,J,, Rodgers, E.,G, Judgement estimates
of the moments of PERT type distributions. Management Science,
October 1968, pp.B 76~83, The argument in that paper, however,
is not directly relevant for this introductory presentatien,

-
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for t ranslating the raw data into statistical measures of chance}}é/

(1) expected time b, = 1/3 /2m + % (a +b)_/
(2) standard deviation s = b-a ‘
y . 6
2 S
(3) variance 8T = b - ;)
b

Recalling briefly these first two steps, two possible sources of

error in estimating time can be identified: (1) the quality of raw

FIGURE 10 FLOOD-CONTROL AND HYDROLOGY SUB-NETWORK:
PERT TIME ESTIMATES (in weeks) *

STATISTICAL

- ACTIVITY  RAW DATA MEASURES ¢
. om . a b ty &%
(1) (2) (3) (4) (5) (6)
5152 20 15 30 20,8 6.3
51-53 5 3 10 5.5 l.k
51-54 . . 25 18 33 25,2 6.3
52-53 0 .0 0 0.0 0.0
50~55 4O 30 5 - 39.3 6.3
53-56 70 - 50 90 70,0 449
56-58 - 3 2 5 3.2 0.3
55-58 40 ) 25 ' 50 39.3 17.3

- 55-57 2 1. b 2.2 0.3
58-59 5 3 ) 10 5.5 1o
57-59 0 o . 0 0.0 0.0

*  The values in this table are not related to an actual project and
serve for illustration purposes

%#% The figures are rounded

115/ A mathematical development of this procedure is given in
Richmond, op. cit., pp.488-491.
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data, and (ii) the appropriateness of the statistical appératus for
estimating expected times and uncertainty. Both of these components
call for the development of experieﬁce, i,e., data on.actual perform-
ance of raw time estimates as well as of the statistical formulization
must be generated on the basis of pilot applications in order to refine
the procedure at the planning stage before the approach becomes applied
on a large scale in an area in which it was previously unknown,

The hypothetical values of te and sz‘computed with the PERT
formulas 1 and 3 are ineluded in the table of figure 10,

Step 3: Presentation of data in analytically usuable form
Having completed the investigating and calculating exercises of
steps 1 and 2, it is possible to associate elapsed-time estimates and

variances to each individual activity in the flow plan (figure 11).

FIGURE 11 NETWORK WITH ELAPSED-TIME ESTIMATES (te,- s2)

, 2,2, 0.3
(39.3, 6.3) (
5l >

(25.2, 6.3) N0 0
(20.8, 6.3) \ N
(52.5, 28,3) ’ AN
> (39.3, 17.3)

Y 5.5, l.4)

@ (70.0, 44.9)

(5.5, 1.4

.4‘.
TE —03>

It is now necessary to present the information implicit in these data in

a form suitable for analysis.

First, it is useful to order the events of the network sequentially
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X

on a row, starting from the final event until the present is reached
(figure 12), The purpose of this rule is that no event be listed with
one or the other of its successor events missing, The row is the

point of departure for the analytical tables.

FIGURE 12 SEQUENTIAL PRESENTATION OF EVENTS

— e —

®f ©OOOOO

In the illustrative example, the assumption is made that the

expected elapsed time until completion of all activities preceding event
"51 is 52,5 weeks, This expectation is associated with a variance of
28,5 (see figure 11), Thus, the earliest expected timevof occurrence of
event 51 is 52,5 weeks affer time zero, i.e.,, the time when the project
(of which this éub-network is a part) actually gets started, It.-is now
also possible to calculate cumulatively the earliest expected timeé

KTE) of occurrence and variances (sz) for all events in this sub-network,

from the origin to the final event (figure 13). For example, the

A

FIGURE 13 CUNULATIVE TABULAR PRESENTATION OF EARLIEST EXPECTED TIME
(T,) AND VARTANCE (s°)

“Events

5L 52 53 sk 55 56 57 58 59

Tp 52.5 73,3 73,3 77.7 117.0 13,3 119.2 156.3 161.8(=T,)
8 28,3 34,6 34,6 34,6 40,9 79.5% 41,2 58,1% 59,6

# .See footnote below
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expected elapsed time (t ) of activity 51-54 is 25.2 weeks and its
associated variance (s ) 6.3. Thus, the earliest expected time of
occurrence (TE) of event 54 is 77.7 weeks and the variance, at this
point 34,6, Attention must be paid to the number and time values of
immediate predecessor activities and events; note, for example, that
event 53 has two immediate predecessor activities, 51-53 and 52—53.
Since activity 52-53 is noﬂ-time—consumihg (te=0) and, hence, event
52 can occur as late as (but not later than) event 53, it is the
activity immediately preceding event 52 which must be taken into
consideration for determining the earliest expected time of
occurrence (TE) of event 53, Since the question is to find the
earliest expected time after time zero when event 53 logically can
occur, TE of event 53 must be calculated on the basis of the largest

value among the predecessor activities, i.e.,

(1) T 53) =T 52)=Tu( 51) *te( 51-52) =52+ 5+20.8=13.3 wecks

(ii) T B(53)= E(51) e(51 53)= =52,5+5,5=(58,0 weeks)

(iii) The value under (i) is larger and therefore the earliest

expected time of event 53.

~ Similarly, event 58 has two predecessor activities, 55-58 and
56-58:

(1) Tg( 56)~Tg(55)*e(55-58)"
(ii) T E(58)"TE(56) el 56- 58)—1u3 .3+3,2=(146.5 weeks)

1

=117.0+39.3=156.3 weeks

(iii) The value under (i), i.e., 156.3 weeks is larger and therefore
the earliest expected time for event 58, ,
The variances for all elements are added along with the t

values to determine the varlance of the final eventlh—/

114/ This is Jjustified since the variance of the sum of n random

variables is equadl to the sum of the variances. However, the dis-

- tribution of the portion of the network with the smaller expecta=-
tion, but not necessarily with the smaller distribution, is assumed
away (see figure 13), the variance of event 56 is in fact larger
_than the variance of event 58). On possible effects resulting from
this phenomenon, see Klingel, A,R. Bias in PERT project completion
time calculations for a real network Manapement Science, December
1966, pp.B 194-201. '

‘
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It becomes again apparent from the above that socme events can
occur later than at their earliest expected times, without necessarily
having an effect on the expected time of occurrence of the final event
(T,). On the basis of the collected data and flow plan, a set of

values can be.identified which indicates the lztest allowable times

(TL) at which all events in the network must occur, if they should
not cause slippage in meeting the final event, The individual values
of TL can be found by fixing the final event and working backward
through the earlier events until the present (event 51) is reached
(figure 14).

FIGURE 14 LATEST ALLCWABLE TIsE (TL) AND "SLACK" (TL-_TE)

Events

51 52 53 oh 55 56 57 58 59

T 52,5 831 830 777 117.0 1531 161.8 156,3 161.8(=T,)

=
=
o
L]

o
l—J
o
1
N
VUt
o

'—J
o
o
o
o
]

o

0.

(@

.0 25,1 42,6

("slack" time)

For example:

Ty 58y~Tobef 5a-59)"L6L+8-5.5=156.3 vecks

and T =161.8-0,0=161,.8 weeks

L(57) " e "Pe( 57-59)

Note that for this calculation the number of successor events and
activities must be taken into consideration. For example, event 55
has two successor events and activities,

1(55)7L(58) "Pe( 55-58)
It must be concluded that the smallest value, (ii) is here the

correct one, for if it were allowed to complete event 55 159.6 weeks

(li) T =15693-39 03"_:117-0 weeks
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after time zero, it would not be possible to complete the final event 59
after 161,8 weeks, but only after 159.6 + 39,3 + 5,5 = 204,L weeks.,
Events with identical Ty and T; values (TL - I = 0) are critical
for the performance of the network: the latest-allowable times coincide
with the earliest expected times at which such events can occur, Non-
critical events, on the other hand, are those with different TE and.TL
values (TL - IE:>'O). If the 162nd week‘is satisfactory for accompiishing
event 59 (T, = 161,8), the network cante fixed at that point and computed
backward as described, It becomes evident that event 58 is critical
(’I'L - TE = Q) and does not have any lee-way or "slack" time such as event
56 (TL - TE = 25,1). The latter can again be scheduled at any position
within its "slack" time range without jeopardizing the accomplishment of
the final event 59, Thus, slack time (as defined above) can be under-
stood as an indicator of scheduling flexibility which is given by a parti-

cular flow plan, The set of events and activities with no "slack'" time

is, of course, called the critical path of the network (figure 15).

FIGURE 15 IDENTIFICATION OFVTHE CRITICAL PATH

TL = 77,7 TL = 117.0 TL = 161.8
Ty = 77.7 Tp = 117.0 Ty = 119.2
% = 3.6 = 109 7= k.2

o’

AN\
A\ 4

= 79.5 s°= 58,1

é TIME — ————) ecritical path (T, - T = 0)
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Step L4: The probability of meeting a schedule

The PERT procedure assumes that the distribution for the final
event in the network can approximately be expressed by a normal
statistical distribution. Thus, given T, and 52, the probability of
the final eventls occurring earlier or later than expected can bé
calculated, V ’

Recalling that under conditions of a normal distribution about
68 percent of the sample will fall within the plus or minus one
standard deviation and that, furthermore, apﬁroximately 16 percent
fall below the mean minus one standard deviation, the probability that
the final event will occur sooner than 154.6 weeks after time zero is
0.16. Obviously, the probability of the final event!s occurring not
later than 161.8 weeks after time zero is 0.5.

But suppose it is absolutely crucial that the final event will
occur not later than within the 162nd week after time zeroj; clearly,
the project manager cannot be satisfied with a probability of 0,5 for
meeting this deadline, In such a case it is necessary to shorten
the.expected elapsed times of the networks most time consuming acti-

vities. In fact, attention must be focused on the critical path,

because it includes the networks most critical activities., The project
manager will have to design an "optimum crash programme", i.e., &
search for the most economical means of reducing the critical path
and thus reducing T, in the network., The more T, can be reduced,
the higher the probability of meeting the deadline in the 162nd week.
But usually areduction of the critical path is accompanied with an
increase in cost, Thus, the value of increasing the probability to
0.6, 0,7, 0.8 at increasing marginal costs must be evaluated and
decided upon,

It is not suggested that analysis always precedes the setting
of deadlines, In fact, in many-of the cases the very opposite may
happen. The project manager can be faced with "exogenous'" deadlines
which may or may not be possible to meet. The analyst will then have -
to compare the given deadlines with the "endogenous" constraints of

the project which become evident through PERT network analysis, and
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make probabilistic-statements on the possiﬁility of meeting the former.
For example, suppose a deadline is set at the end of the 147th week
after time zero for completing event 59 (TOS%IAB.O). "Analysis has
shown thgt completion may be expected during the 162nd week (TOE:161.8).
What is the probability of meeting this deadline? (See figure 16). A
numerical answer to this question can be obtained, if first the ab- |
solute value of the difference between expected-completion time and
deadline time is divided by the standard deviation for the expected-
completion time, and second the result is converted into a probabi-

litistic statement:

(1) % [(Tog = Top)
T°E :
1 —~13.8=1.91
\/51.3

(ii) Using the Normal Curve Table for Probability-P, the value 1.91
corresponds .to a = probability P = 0,028 approximately.
In other words, there is a chance of less than 3 percent of meeting the
pre-set deadline in this example. It is thus reasonable to assume that
the schedule is in question, Relatively high values (i.e., 0.5 or more),

in turn, indicate that the deadline can be met,

Operational Control: Monitoring and Rescheduling

Some of the considerations on probability at thé planning stage
give rise to the initial hypothesis that a project under PERT network
analysis is entering very different situations during its operational
stages, Whereas the former is mainly dealing with given sets of
variables, constraints and assumptions, it is the latter which is now
concerned with absorbing dynamic processes involving change, challenges
of schedules, formulation of new networks, with continuous revision of
plans and even of objectives -~ as time and operation goes on,

The general philnsophy of the notion "operational confrol” implies
a device which in literature is often referred to as a management

control system. This is most usefully based upon a model which under—

stands management (i) as a design and decision problem under varying



Page 118

FIGURE 16 THE PROBABILITY OF MEETING A GIVEN DEADLINE*

| | ' \ TIME
—
(148.0 weeks) (161.8 weeks)

T given deadline for completion of event 59

(03]
expected time of completion of event 59 (59%)
OB

S

standard deviation of expected-time value

' § shaded area is a’graphical measure of probability of completing event
59 on or before TOS’

* cf, Malcolm (et al.) op,cit,., p.658; slightly modified.
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degrees of uncertainty, using both past experience and available data,
and (ii) as a process of learning from results of decisions and

adding the results to a memory unit for the perusal of future decision
problems, A management control system is, then, the institutionalized
and routinized assimilation of past results into the body of knowledge
vwhich is used for subsequent décisions}

PERT network analysis requires such a manégement control system,
Condition for the applicability of PERT is that analysis of the
original plan can still proceed in the light of on-going operations.
Moreover, the system should be able to indicate the relative value of
&lternative future courses of action whenever decisions have to be
made under changing operational conditions. Its effectiveness is
indicated by the speed with Which unforeseen situations can be
recognized, and operations adjusted accordingly. For example, the
network analysis applied to the 1967 World Exposition in Montreal
(Canada) was specifically designed for continuous monitoring, changing
and adjusting of all phases of work on the world's fair, i.e,, from
Briginal feasibility studies of individual sub-projects, through all
phases of architectural and engineering design te the actual cons-
truction and, after-the Exposition had closed, the eventual demolition,

A total of more than $ 750 million worth of work was scheduled for -

;}Z/ cf, Morris, W,T. Management science, A Bayesian Introduction,

.- Englewood Cliffs, Prentice Halli (1968), p.5~-8, et passim. "Insti-
tutionalized" of course implies the customary model simplification
of one coherent and rational organigzation which is faced with a
decision problem that must be conceptualized (e.g. "a machine has

" broken down', "someone has resigned", etc.). It may be argued that

the ¢ructure of management directly and indirectly involved in the
operation and control of a development project is far more complex
and, moreover, cannot only be understood on grounds of rationality.,
However, the basic logic of the learning model remains the same.
The more heterogencus the constituents of an organization, the more
diffuse its purposes, objectives and performance, This of course
is precisely what is calling for a more urgent considerations of
the management control and learning issue. See also Wilensky, H.L.
Organizational intelligence, Knowledge and Policy in industry and
government, New York, Basic Books (1967), p.39.
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design and construction within a ﬁeriod of 3% years and closely
monitored with a computerized network model., The initial network
data were stored in an IBM 1401 computer. Every week progress-report
information was sibmitted by individual contractors and prepared for
- computer input. The computer, then, compared the weekly progress
informationegéinst the stored network data. [For the eventual changes
in the network itself, an IBM 1620 computer was used for the necessary
calculations. It is reported that the time and resource-saving import-
" ance of the network approach became evident from the beginning. In one
case, for example, the network showed that a contractor building a
vital access bridge would complete construction behind schedule. On
the basis of an early identification of this development within the:
network, an extra $ 7,000 worth of resources wefe allocated to this
sub-project. The bridge, then, was completed on time and alternative
plans for the construction of $ 200,000 worth of temporary ramp
facilities elsewhere could be cancelled.

The basic tools for analysis during on-going operations are al-
ready developed at the planning stage. In addition, analysis can
display the available options to the project manager of (i) implementing
adjustment and t rade-off plans, and of choosing schedules, resources
and technical specifications, or of (ii) testing implicatidns of
different decisions by éomputer simulation, For example, the search
for the most economical decision for reducing the critical path may
illustrate this point. In fact, for all but very elementary networks
operational control "by hand" may turn out to be too costly; only with
a suitable computer model it becomes possible to study the behavior
of highly complex networks and derive useful conclusions within a
reasonable amount of time, For example, within the application of
PERT network analysis to the construction of the European nuclear
reactor ESSOR, a successful computer programme was developed for
dealing with this "crash" problem. It was necessary to reduce T, of
a series of technical experiments within the project (which were
expressed by a separate sub-network) from 11 to 9 weeks; in other

words, the critical path was to be reduced by two weeks. The first
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questicn which muét be decided upon in such case is, whether a
reduction is at all possible, If it is impossible, one can only
accept an inevitable delay and prepare for its consequenceél If it
should be possible, it is usually not sufficient to. confine the ad- ‘
justment to the critical path, because the allowances ("slack" times)
of other activities which are not on the critical path may not be
sufficlently large to absorb the reduction of T,, and the critical
path of the network may change altogether, Having developed and used
a computer programme for coping with such a problem, a research
article on this project concludes that the advantage of the computer-
ized PERT proceduré is that each "run" provides the necessary elements
of decision. Any deciéion, in turn, modifies certain elements within
the network which automatically call for new calculations., If the
model shows then that a reduction in T, can be implemented in several
alternative ways, it is p0551ble to make ch01ces on the ba31s of the
estimated costs of alteratlons. 8/

The process of systematic alteration of the original glan as the
project is in operation, is often referred to as'”up—dating”, i,e., the
securing of current information on time estimates for activities in
progress, possible revisions of estimates for activities yet to be
performed (which now can presumably be provided more accurately), as
well as the considerdtiqn of time, resource and technical information
on possible new activities and events to be included in the network, _
On the basis of such information, anticipated changes and problem areas

11/

can be indicated so that corrective action can be taken,

l;é% Tiberghien, P.Y.; Roviére, T. Application de la méthode PERT au
projet ESSOR., Energie Nucl&aire, Juin 1965,

119/ It is suggested that monthly up-dating provides the means for
examining those activities that are currently most critical; the
whole project network should be evaluated quarterly; reporting
cycles for various sub-projects and other components should be
staggered according to thé major up-dating schedule (cf. PERT,

A dynamic project planning and control method, White Pleins, IBM
data Processing Application (no year), p.22). Ultimately it depends,
of course, on the particular project what type of a reporting

cycle should be &adopted.
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Re-scheduling of the project, then, usually implies an extension of
the date scheduled for the final event.

The essential rules for performing this adjustment are shown in
figure 17. If the re-scheduled completion date of the final event is
changed, the latest allowable times for -all events must be recalculated:
If the latest allowable time of a given event preéeding the final event
turns out to be shorter than the earliest expected time, the re-
scheduled date must be set at the latest allowable time; otherwise it
must be set within the "slack time" 1nterval];—/ Scheduling and re-
scheduling should be decided upon according to an established policy
regarding the probability to be assumed in meeting scheduled and re-
scheduled dates, ‘

I Note, however, that a simple extention of the date scheduled for
the final event may not be sufficient to absorb the delay which has
developed from the beginning. First of all, even though the manager
may have insisted on operating within a range of high probabilities,
this does not prevent the worst from happening; it is ﬁnlikely, but
not impossible, that one or the other of the events within the network
will exceed the earliest expected time by a margin much wider than
anticipated. Secondly, a relatively small delay may well become
amplified into an excessive delay}ég/ and it follows that the original
critical path has become obsolete; a new one must be calculated and.all

parts of the system need adjustment accordingly.

ng "More specifically, at the point which maximizes the probability
of its being met within the slack interval', For the statistical
relationship involved in this statement see PERT, A dynamic project
planning and control method, op. cit., p.19,24.

y;y A three-stage amplifier can be illustrated as follows:
"A traveller just misses a bus and has to wait two hours for the
next causing him to just miss a train and incur a six-hour delay;
this causes him to miss his airplane and incur a two-day delay',
cf, Beer, lanagement science, op. cit., p.77.
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FIGURE 17 RULES FOR RESCHEDULING

A. SITUATIQON /_‘\

08 Originally scheduled completion time of final event

OE Expected completion time of final event based on riew analysis -

B, RULES 1. Set TUS‘= TOE
2. Recompute'TL values of all events preceding the final event

3, Schedule all predecessor events

3.1 where TL '<TE’ set, TL = TE

3.2 where TLQTE’ set TEé TS éTL

ey
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%
Some Remarks in Perspective

lMost analysis of economic decision problems can be classifieé’into
two currents of thought which are sometimes confluent, sometimes in
conflict: the "programming' approach which implies choice in advance,
and in principle once and for all, of the value of a certain number of
decision variables; and the '"strategy' approach which implies that
projects, planned and decided upon in advance, should be completed by
new projects which are inspired by new circumstancesiyzz Although, in
development planning, the theoretical question on the possibility of
considering new information during the process of plan implementation
is opeﬁ%Zi/ PERT and related forms of network analysis have under-
taken to move in the direction of actually combining both approaches.
Although “brogrammed”»and thus a theory of choosing in advance, PERT
implies a systematic approach'ﬁo multi-period decision-making, including
the'handling.ofvdecision—learning situations. In other words, what one
decides at any particular stagé (under the influence of experience and
available data) becomes modified, as each stage in the process passes,
and additional information and experience is used%%é/

Beside the theoretical considerations, this raises a number of
practical problems, The object of project planning and éontrol of
the network type, and thus of the PERT approach, is the prediction of
problems. Hence, the subdivision of projects into relatively short
and controllable elements is emphasized in order to facilitate timely
corrective action. Managerial rule of thumb is that it is better to
be 100 percent wrong after a two-week period than 20 percent wrong
after one year. However, "timely corrective action” is only possible
if a reliable and fast communication and control system 1s concurrent

with operations. The fact that a multiplicity of offices and

122/ See Masse, P, Le Plan ou l'anti-hasard. Paris, Gallimard (1965),
PP.188-244.

123/ E.g., Meissner, W, The theory of dynamic programming and preblems
of development planning, Konjunkturpolitik, March 1966, pp.31-57

%25/ For a general theory of the decision-learning approach, see
Morris, W.J., op.cit., pp.151-168 .

X



" « ‘ Page 125

organizations (financing agency, operatingagency, recipient government )
are engaged in the planning and operation of projects does not facili-
tate the design and functioning of such a system, '

A number of project-reporting pro-formas are proposed throughout
the PERT literature for weekly, monthly, quarterly flows of information
and up—dating;gj/ The particular form and timing of communications, of
course, is to a large extent determined by the project itself and by
its institutional environment. No form, however, will replace the
willingness of the particular groups concerned to actually co-ordinate
their efforts effectively. Moreover, the objective of the project must
be clear and unambiguous in order to make a sound functional work
breakdown possible in the first place. The more heterogeneous, however,
the constituents of a project operation, the more diffuse and numerous
may be its objectives, But clarity of objectives-and thus the possibi-
; lity of complete rationality of all activities and events within a net-
work is probably an exception rather than the rule, though not exclu-
sively in public, but also in private management.l2

The relatively simple logic of the PERT approach may prove not to
be sufficiently developed for coping with more complicated logical
structures which may be underlying the various uncertainties of develop-
ment projects. ‘Experiments with network analysis have to be, and in
fact are, widely connected with the search for the appropriate modifi-

/

cations in the particular new field of applicationggiy One recent

125/ See for example Archibald, R D., and Villoria, R.L. Network based
management systems. New York, Wiley (1967); PERT. A dynamic
project planning and control method, op.cit.; Cook, D.L. Program
evaluation and review technigque. Applications in education.
Washington, D.C,, US Dept of Health, Education and Welfare (1966);
and many others.

%ES/ Starr, M.K. Product design and decision theory. Englewood Cliffs,
. Prentice Hall (1963), p.2 ff.

E{W This is reflected by the multiplicity of post-PERT management and
control techniques which are at present on the market, e.g., CPS, PEP,
LESS, TOPS, CRAM, SC:NS, COMET, PROMPT. (Management and Control
Techniques. US Department of Commerce., Washington, 1963); GERT
(Pritsker, A.A.B., and Happ, W.W., in: Journal for Industrial
Engineering, May 1966); MOST (Lannone, A.L., in: The Chartered
Mechanical Engineer, June 1967); etc.
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paper, for example, was specifically concerned with expanding the
capabitility of PERT network analysis for handling more complex

structures of uncertainty%gg/

Nevertheless, the introduction of any
applied technique of operatibnal control should not over—embhasize the
adaptation of existing techniques or the creation of new models at the
expense of a carefully designed implementation plan. For the purpose
of the latter, the following phases are most usefully distinguished%ai/

(1) Preparatory Phase

Briefing for Management
Pilot Application, Phase T
Pilot Application, Phase II
Monitoring and Critique

(2) Organization for Large-Scale Implementation

With respect to the preparatory phase, it must be noted that over-
simplification of pre-conditions, insufficient knowledge and training,
poor briefing of top;level management and, in general, inadequate
development of the system.cah indeed result in a failure to exploit its
potentials and promises, if not in a total disappointment,

First of all, the choice of a suitable pilot project is of prime
importance, Tt should be large and complex enough to display some of
the system!'s potentials and advantages, but not as large as to intro-
duce serious difficulties to a still relatively inexperienced group of
pilot personnel.égg A first phase of the pilot exercise should then
consist of testing the feasibility of the concept as a potential

system. This includes the preparation of the work breakdown and first

lg§/ Elmaghraby, S.E. On generalized activity networks. The Journal
of Industrial Engineering, December 1966, p.621 ff,

129/ Malcolm (et al), op.cit.,pp.658-688; Law, C.E., and Lach, D.C.
Implementing the critical path method in a,large organization,
Canadian Operations Research Journal, March 1966, pp.35-47.

129/ cf, Law, Lach, op.cit., p.37; proposing a project of about 200
activities as '"suitable" for the first formal test.
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31/

time estimates from the competent specialists (raw data) will reveal

sufficiently detailed flow plan% The first actual collection of

the communication problem as well as the requirement of installing a.
cycle of re-planning, adjustment and up-dating procedures, The actual
monitoring process of the pilot project is then, at the same time, a
test of the pilot-communication and management control system designed
for the purpose of the pilot exercise. Furthermore, a system of
collecting performance data of all aspects of the exercise must be
‘included (i.e., training, performance of estimates, capability of
actually keeping timely éoﬁtrbl, ldentifying potential problem areas,
etc.), but above all the performance of ex-ante and on-going analysis
as described in this chapter. A thorough assessment of this first
phase of the pilot exercise should include, moreover, an evaluation of
the costs and advantages of the system that is designed.

A second phase of the pilot Qperation may then include (i) the
actual design of an operatihg system for collection of the data,
selection of reporting periods, final design of forms and other means
of communication, and (ii) the development of a computer programme for
simulation and control purposes such as illustrated above%zg/

The actual organization of large-scale implementation, then, is
dependent on sevéral variables, including (i) the particular purpose of
applying the planning and control technique in a given environment,
(ii) the findings and experience drawn from pilot exercises, (iii) the
specific tfaining requirements, and (iv) the design of the actual data-
processing and communication system., Observations to that complex of

problems are beyond the scope of this Study.

lil/ "Sufficient" may be considered a level of detail allowing to main-
tain control, but not too burdensome for all parties involved, 4
rule of thumb is proposed, stating that no activity should include
more than 5 percent of the total anticipated cost and time of the
project (Ibid., p.39).

132/ For a model of the PERT computerized data-processing cycle, see
Malcolm (et al.), op.cit., p.663. An example of a computer
programme is included in McMillan, Gonzales, ep.cit., pp.197-<210,
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Cost—Benefit Analysis For Project Fvaluation

liodels for Analvsis

Cost-benefit analysis will be discussed in a way that emphasizes
its practical applicability in project formulation and implementation,
" without straying too far from the logical and theoretical rationale
of the technique.

The exercise of analysing projects to determine or assign
discounted values to their expected streams of costs and benefits
and in comparing these, provide information to aid a decision on
the desirability or otherwise of given projects, presupposes the
defined project or programme itself. '"Project" in turn is ecuivalent
to the generalized sense of '"production',and the organized activity
during which resource inputs are converted into other resource out-
puts in.determinable time periods.

Usually there is an assigned 'project length of time' covered
by the budget. The usual expression for the conversion of inputs
to outputs during this project period is a short- or long-run
"production function'. A production function is a mathematical
statement of the technical relations governing a productlion process.
In its most general form it equates cuantities of output with those
of the factor inputs like labour, land, and capital, necessary to
produce them. Nevertheless even after specifying the variable input
factors and parameters or constants for particular functions in their
pfactical application, production functions are abstractions from
actual precduction processes of the projects to which they are applied;
and call in practice for estimations of the values used for analysis,
to be made from regression analysis methods applied to several
observations. TIor the short-run function the inputs are assumed fixed
and the economic time horizon goes as far as the primary and direct
expected set of outputs which should be identified in the project
work-plan in the context of the stated objectives and targets. For
the long-run function, however, the inputs are not assumed fixed,

neither is the subsequent life of the outputs - their expected



Page 129

effects over a period of years in given sectors of the economy or in
their operation and maintenance as part of the ongoing long-run
"project" being analysed. In consideration here are projects that
"are refinanced or extended or somehow continued beyond the project
time length of the initial plan. New inputs beccme applicable toget-
her with any unobligated portion of the original budget as well as
left-over equipment. On the outputs side too, secondary. and indirect
effects of the outputs of the completed phases of the project are
analysed in order to evaluate total benefits or effectiveness,

The problem of identifying inputs and outputs and their sequential
flows, is one important reason for insisting on a PERT type of net-
work approach to project implementation control, with its effective
and certainly practical treatment of "uncertainty" which the technique
allows. There is as discussed above the three time estimates leading
to the use of the beta-distribution approximation to compute the

- most likely due-date for the projected outputs as well as the pro-
vision for the periodic re-examination and redrawing as neéessary

of the project control network, for the correction of any discrepancies
in timing of'input—outppt'streams during actual implementation., This
immediate feedback to the ongoing project would seem to be clearly

the most practical way to use data deriving from project implementation
and from the expert-, mission-, or other reports which often accompany
the implementation process.,

Cne illustraticn of how complicated the considerations necessary
for adecuate identification can become may be seen in the case of
continued training programmes of the technical assistance type., If
one of these is viewed from the earlier pericd/s as "a project" for
purposes of analysis, some of its main "output" - the trainees -
may become "input" in assistance or supervisory roles, each with
salary and allowances and training equipment as well as the plant of
the training establishment to which they are attached, GCthers of
the trainees find jobs in which their contributions can be more
directly accounted for in systems designed to analyse more than the

original project. OCne project, as an initial phase, had envisaged
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. the training of some 60C persons in a 5-year period. In fact, about
7C0 perscns had been trained in the first two years of the programme
to satisfy the demands of the accelerated agrarian reform programme.
Ubviously any pre-implementation mathematical mocdels of the project
would have had to be done many times over if they were to be useful
representations of the actual operation. This means for the above
example that the mcdels would have to be adjusted or recast at
various points in time, to take account of whatever new inputs became
available to make possible the 100 —man jump in trainee output even
though the project had three years to run as per'the initial plan.
These readjustments are necessary to approximate as accurately as
practicable to a systems-analytic view of the project as an integrated
set of input vectors ("X") yielding output vectors ("Y") during time
periods "T", -given the operating structure and organization of the
project., »

For any project for which '"m" inputs and say "m" outputs could
be identified from PERT network models of its implementation, ideally
a general form of the elements of the production function would be
X-= (xl,..,xn) Y = (yl,...,ym) where the subscripts represent the
"i"th input or "j"th output for ecuivalent stated time periocds. For
given numerical values possible from legislative, economic and engineering
considerations arrays of(X,Y) would emerge, where (X,Y) in more detail
could be made up of elements of the form (xl,yl), (Xl’y2)’ (Xl’y3)’
++. where y, or y, -y, in common (monetary) values, It is in
this context that one cculd define efflclenc_]y:3 since with the
ineguality above and assuming that yl,yz,yB, ..., were equally
desirable outputs, if only for different society groups or sectors,

the (x ) pair would clearly be relatively wasteful or inefficient.

1’y1

133/ Dorfman, R. Basic economic and technoiogic concepts, In *
Maass, A, (et al). Design of water resource systems. London,
MacMillan (1962) p.90.
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Such considerations would apply in the piecemeal analysis of the
activity paths of each netwérk; the latter as models of alternative
implementation approaches being of course the objects to be compared
in terms of the expected and relative benefit-cost ratios and net-
benefit values which would be the end results of the cost-benefit
analysis exercise at the pre-implementation phase.

Another way would be to say that given the planned or budgeted
inputs of the project and their scheduled period of input for dis-
counting purposes, as well as the expected outputs according to
the objectives identified as targets, scalar-valued functions of
the general form U(X,Y) could then be constructed to order all the
possible and probable plans for carrying out the project from the

most to the least desirable implementation plan in the extent to

which the project objectives would be fulfiiled by alternative imple-

mentation approaches. Parallel orderings in terms of increasing net-

benefit wvalue, and benefit-cost ratio estimates would also be called
for at this stage, as aids in the choice of the particular project
plan to be implemented. Questions about the possibility or validity
of such a cuantitative "U" function are not really insurmountable

if one considers its restricted "degrees of freedom" once (X,Y) are
identified. The realization that this determinateness is quite
general once criteria are set can be surprising; and their form,
always as a function of a cost :benefit ratio as Thomas (l963)lzééas
shown, even more so. He concluded flatly, although drawing from the
area of envirommental control that "the fixing or setting of quality

criteria Zfor control of the environmen§7 always involves a value

judgment, and this value judgment always has the form of a cost:

benefit ratio: M"To set a criterion is to impute a cost:benefit ratio.™

The actual value of the ratio can always be questioned, of

course, The point nevertheless is that, for example, the equivalent

134/ Thomas, H.A. The animal farm a mathematical model for the dis-
cussion of social standards for control of the environment.
Quarterlv Journal of Economice, Vol. LLVII, pp. 143-148.

8
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of the earmarking of $1.2 million together with a $.9 million counter-
part contributicn for 5 years to do research and train personnel in
the menagement of co-operatives in a particular country project could
be usefully shown as a mathematical relationship with a parameter "U"
which could then logically be called the value in human or any other
terms of co-operatives, to that country in terms of the given project.

The project criteria and ultimate stated outputs at each node
of the PERT network wculd of course be determinable from the object-
ives and targets which come with its authorization., In effect we
always have so much budgeted inputs for the purpose of attaining such
and such targets spelling out the over-all project objectives. The
manner and extent to which the targets are to be attained set intended
standards or criteria; and the point is that it is usually always
possible analytically to point to so much rescurces used to attain
such targets and to such tolerances or criteria. The meaningfulness
in any given instance of the needed (money) valuations of project
yield is clearly not susceptible to any general proof or justification.
Under discussion here is strictly the issue of the analytic possibility
or otherwise of their very imputation.

To repeat then, for any project for which a finite outlay is
budgeted for a given period and purposes, a cost-benefit analysis
in terms of their mutual determination (input to output) is implicitly
possible., A further example is in order to poin£ up the logical
necessity of the approach which nevertheless could be viewed in other
senses as an absurdity. In comparison with a $4.2 million training
programme adapted to the problems of rural life, another project with
count erpart contribution of over $7.0 million for a $9,0 million
institute of health would yield a possibly different valuation of
individual health - possible values of their respective outputs could
already differ from the difference of their respective mandated
objectives and targets., Different countries apply different levels of
similar input for national schemes of different sorts - these simply
mean, for anlytical purposes at least, different valuations of
benefits, human or cotherwise. If a region in Brazil budgets for a

T eyimes 1 e AT Sy N e T ek T R e o Tomgpe e J1 taona
lower l=vel of inputs into a water projsct than ancther does in sisw
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lower level of inputs into a water project than ancther does in New
Zealand, both aimed at approaching the same WHO standard of a méxi—
mun allowable cyanide concentration of 0.0l milligram per litre,
it is reasonable to ask whether people in Brazil shouid drink less
pure water than those in New Zealand., "If the answer is not yes
(and Brazil must spend much more for the purest water) then it must
be asked whether they would not thereby be deprived of resources
that might better go into highways, schools or into other sectors...“lzi/
"In practice, the value of such international comparisons is very
limited because their validity is caught up in the unsolved "index
number problem" which in turn has often led to a resort to sensitivitj
analysis and shadow pricing still with generally unsatisfactory
results,

Getting back to the general net-benefit function, U(X,Y) could
be expressecd as'gouivalent tof%{pjyj - ;g:ﬁixi where the bar super-
script represents the average value of the corresponding (by sub-
script) output and input. In practice 1 and pj, especially the
latter, would in turn be functions of (X,Y) properly taking into
account the relevant probability distribution of the output values.
A better form of the objective function would then be EU(X,Y) to
emphasize as criterion the expected value of net benefits. For
actual "E" values, the PERT computation of variance ”52” values
discussed dbove, as measures of the uncertainty associated with each
project activity are directly applicable in the determination of
the value of "E" for the net-benefit function., Reserving our dis-
cussion of discounting, let us assume as constants, a going discount
rate, "r", fepresenting the opportunity cost of capital, the unit
prices, "p" and the length of life of the project, T. Then from the
usual form of the formula for the presént value of expected future

streams of value, the present value of scheduled varying inputs would

135/ Ibid., pp. 45-146.
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) [ ol
i< pyX;, and of outputs, F1-(1 +r) Jj;f*Apjyj. The
planned production would then show a net benefit of

(T (Ey - )

At'thiszbbini we reigérate that whenever a project 1s proposed,
with explicit objectives to be achieved with given resources, and
_these are then classified for incorporation into mathematical models

of appropriaté generality relating the objectives or "ouality
criterion" to the estimated and discounted costs, taking into account
the effects of all relevant engineering and economic factors; the
assignment of numerical values to the quality criterion which follows
‘ultimately from the project proposal itself should always allow an
implicit utility parameter (human or otherwise) or benefit vector to
be computed: At worst, which is probably the rule rather than the
exception, the money valuation of some of the benefits or outputs is
"impossible or at least demonstrably unreliable, Such outputs

could then be treated as residuals on the plus side, i.e. as
complements of the identified and already-priced outputs, and then
‘all against the inputs costs. The results of the cost-benefit analysis
wo1ld then take the form for example of recommendations to the
decision-maker to the effect that whatever the residual benefits,
they would have to be valued at a present value of "x" money units

in order for an estimated positive neﬁ benefit value or a benefit-
cost ratioc of at least unity to be achieved.

For the use of "guality criteria’ in the most general sense of
the insistence on the operational meaning of prcject objectives, an
example could be the establishment of a water management office/in

a country to assist this country in establishing an organization to
co-ordinate and control the development of all water resources

throughout the couhtry. For analysis this could translate into the
collecting,.classifying and relating of data such as the following:

" legal and other experts working "Y" hours a day for "Z"
months at $"L" a month to prepare a national water policy document;

"M" experts working... to reorganize and work to set up a water

resource inventory centre. (In turn such a centre has more detailed
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criteria, e.g., the specific items it must include... by very
definition,) |

Somewhere the detailing has to stop either from time and budget
constraints or from lack of information, but even this point could be
very remote. And it is here that use of,ﬁhe modern digital computer
is often the only way to model and simulate the interaction of the
numerous factors which go into the given project, especially if the
project is a very complicated one. ' ‘

The foregoing statement demands a number of practical considerat-
ions, in more detaii, relevant to the application of cost-benefit
analysis., First, recapitulating the procedural steps, there is the
listing and classifying of the inputs and expeéted outputs of alter-
native project implementation methods, their use in the design of
integrated models or plans of whole implementation processes; then the
construction of production functions relating the discounted values of
the inputs to the expected outputs. These functions would be in forms
to yield on manipulation or rearrangement, particular benefit: cost
ratios for whatever utility parameters the decision makers are
interested in, The additional ranking of all possible project - plan
models by net benefit function and therefore the extent to which
project objectives would be fulfilled would give decision makers an
option that skirts the debate about whether or not to maximize the
differerice between the sum of benefits and costs, rather than the ratio
of the two. The implication would be a lack, in our opinion, of a
generally valid decision rule for or against either the absolute
aggregate difference, or the ratio, Caution is necessary even with
_the pre-implementation of project cost-benefit analysis consideration
of alternatives}éé/' It is true that the sequential consideration
of the widest range of alternative ways of reaching stated objectives

would Iogically give the greatest scope for the application of the

lgﬁ/ Prest, A.R. and Turvey, R. Cost-benefit analysis: A survey.
Economic Journal, December 1965, p.731.

Scott, N, Some problems of cost-benefit analysis. UNRISD
Report No.7, Geneva, 1966. p,33 ff,
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efficiency criterion in choosing the way to make the actual expenditure.
: But project design, mathematical model-building, even with the aid

of digital computers, and the calculation of net-benefit, are all

time~consuming and expensive activities in themselves., Usually there

is also lack of information, so that it is safe to say that not only

afe all possible alternatives never analysed; they could not be.

What Costs and What Benefits?

The listing and classificatioﬁrof the inputs>and expected out-
puts tackles of course the usual question about 'what costs and.
what benefits are to be included?JQZ/ Cn the input side, the actual
inputs to be "costed", "priced" or "assigned monetary values" vary
from prcject to project., In this connexion one should take a close
look at the budget constraint. Its strength as a constraint varied
by type of input. IExpert salaries can clearly be fixed relative for
instance, to the costs of keeping major items of ecuipment in oper-
ation for the implementation of the project in climates for example
where there is no history of their performance characteristics. This
is why the actual project implementation model, in PERT network form
and corrected as necessary should be the basis of the complete costing
of the inputs and outputs. The prior estimation of the extent of use
of particular inputs would then be compared with the budget allocation
for them and if necessary scale down cbjectives accordingly. Other-
wise it should be no surprise that many projects turn out under-
budgeted, or have to continue much beyond their projected deadlines.

" Problems with "uncertainty" arise in two main ways on the input
side. In the first place there are many reasons why an input that
was planned for might not in fact be available for use at its
scheduled time. Secondly, the input cculd under-fulfil its planned
contribution to the production process. These problems can be at

least partially compensated for by the mathematical expectation, E,

137/ Ibid.
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factor in the input vector. For most durable ecuipment the manu-
facturers could be ekpected to suggest reasonable numerical values
from their own reliability tests. ror other inputs a range of values
may be obtained from cbservations in similar or comparable situations.

Cn the output side problems of recession in time and space andi
therefore lack of information are compounded with those of failure.
The information lack problem_(of which the use of erroneocus inform-
ation is an aspect) is a general one which the analytical process
itself is in a sense constantly trying to resolve and never finally
succeeding, As a result nobody ever lists all possible costs and
benefits because they are not all known, for one thing. Often only
the most immediate direct costs and benefits are counted because the
secondary ones are not known, neither are possible links between the
two or between them and other possible benefits. The time dimension
is an additional cénfounding factor and the stopping point of any
tracing of the direct and indirect effects of any prbject through time
have to be decided mare or less arbitrarily. As has been well

state%aﬁ/

resulting from better housing or health), may take generations to

"Induced productivity effects in particular (like those

work themselves out., But here as with certain other problems of
coverage, difficulties of setting time-boundaries converge with
those of evaluation... and incline the analyst to choose in practice
a time period governed by the physical life of the project (sometimes
as determined by legislation) and the availability of information."

| The practical importance of the issue of direct and indirect
benefits as well therefore as "externalities" and "spillovers' has

139/

been underlined in the Prest and Turvey survey. When is it
necessary to include the effects on the output of "B" goods of a
project to precduce "A" goods? Clearly when "A" happens to be an

upstream dam and "B", "C", ..., other dams actual or projected

138/ Ibid., p.37.
139/ Prest and Turvey, op. cit., p. 687 ff,
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relatively downstream; for whose operations the water levels main-
tained at A would be crucial. Thus legitimate external effects to
be taken into account are those "that alter the physical production
possibilities of other producers or the satisfactions that consumers
can get from given resources" but not side effects whose sole effect
is through the prices of products. or factors., The idea is to avoid
double counting and eliminate purely transfer or distributional items
from the analysis and emphasize "the value of the increment of output
arising from the given investment'" rather than any increment in the
~values of existing assets identifiably affected by the project. Thus,
one could count the benefits of increased energy procduction in the
downstream dam following the construction of a reservoir upstream
but not for example the greater profitability of garages or rest-
aurants (on a newly improved road), and employment -of more labour
by them, higher rent... the reasoning being that these benefits could
not be credited to the road investment as such, "even if the extra
profitability of the garages on (this) road is not offset by lower
profitability of garages on another, which are now less used as a
result of the traffic diversion. Any net difference in profitability
and any net rise in rents and land values is simply a reflection of
the benefits of mare journeys being undertaken than before, and it
would be double counting if these were included too". The principle
may be a most useful one although there could also be endless contro-
versy in the application to actual cases where once again legislative
or time constraints or lack of information may have to rule, as to
the cut-off point of the count of benefits.
Pricing | |

The valuaticn at the time of the cost-benefit analysis of a
project of the stream of costs and benefits which the work plans of.
the project call for is the problem, Since the various time streams
cannot be expected to be shaped similarly they have to be made compar-
able for convenience of computation by transforming each to its
present value, Thus the real problem shifts to one of finding the

appropriate rate, '"r'", at which to discount future inputs and outputs
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‘with the usual formula: ;;Ll;;_gl:z as we saw above, Steine%ég/
‘calls this "r'" "the opportunity cost of deferred consumption", some-
times called "social time preference" snd distinguishes it from other
interest rates that better recommend themselves in other areas such
as the following:

(1) the government borrowing rate;

(2) the private borrowing rate;

(3) the opportunity cost of transferring funds from the private
sector to the public sector;

(L) the internal rates of return of marginal projects in any
sector; '

(5) a risk or uncertainty premium;

(6) the rate of discount used in the private capital market to
evaluate unecual time streams.,
(The internal rate of return of a project is a particular discpunt
rate Valuéﬁi/

that of the costs; i.e. the rate at which the computed net benefits

at which the present value of its expected outputs equals

are zero,) The search for an appropriate discount rate has generated

%&9/ Steiner, P.0. Choosing among the alternative investments in the
water rescurces field. American Fconomic Review, Vol. XLIX,
December 1959, p. 897.

%ﬁ%/ This particular "r" value is the equivalent of hkeynes' marginal
efficiency of capital and is properly applicable to the outputs/
"benefits" and inputs/'costs" streams of the single investment
project under analysis. Nevertheless, it is often confused with
Irving fisher's '"rate of return over cost'" whereas the latter
properly applies to the compariscn of at least two prcjects,
envisaged by Keynes' ratio. The practical equivalent of both
approaches are used at different phases of the approach to project
evaluation envisaged in this paper. In the first phase, alternat-
ive implementation procedures for a project are compared and
there fisher's rate of return over cost is applicable while sub~
sequently, with a particular project implementation procedure
approved, the internal rate of return would match the discounted
benefits and costs streams within the chosen single project, like

~ Reynes' marginal efficiency of capital. /See Alchian, A.A. The
rate of interest, Fisher's rate of return over costs and Leynes!
internal rate of return. American Fconomic Review, Vol, XLV,
December 1955, pp. 938-943; and Marglin, S.4., op.cit., pp. u7—6_/
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endless academic discussion which may be a reflection of its importance.
The prectical use of the discussiocn has been very little, however;
besides it has probably come full circle as witness Feldstein;égd/
conclusion that 'the interest rate even of ‘a perfect capital market
would be unsuitable for evaluating public investment prcjects', He
recommends a social time preference rate '"reflecting the Government's
judgement of the relative social utility of consumption at different
points in time".

Despite all the discussion, discount rates actually applied in
valuing projects continue to range between 4 and around 1O percent,
the highest values being usually recommended for projects in less

developed regions where, living standards, some say, can only go up.

142/ Feldstein, M.S. The social time preference discount rate in cost
benefit analysis. The Economic Journal, Vol., LXXIV, June 1964,
pp. 360-379.
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Process of Project Tvaluation

Introduction

Project evaluation is both a process of planning, monitoring and
learning associated with the whole life-cycle of a development project
as well as a frame of reference which relates an individual. project as
effectively as possible to a country's regional and over-all develop-
ment plan, This understanding is reflected in the proposed list of
project-evaluation steps which has been developed by the Inter-Agency
Working'Group on Evaluation. Representing a systematic approach to
asking questions aﬁ all phases of a project's evolution, the list of
steps is designed for the requirements and possibilities of projects
of virtually all sizes and degress of complexity., It is based on four
phases in the life-cycle of project development as recognized by the
Inter-Agency Study Group on Bvaluation and agreed upon by the Adminis-
trative Committee on Co-ordination in its thirty-fourth report%ﬁg/
Phase I: Project preparation (identification of needs); Phase II:
Appraisal of requests; Phase III: Operational control; and Phase IV:
Assessment of results., However, while the Working Party's steps
represent a general checklist of necessary questiohs within these four
phases, the approach in this Study goes further and presents the same
four phasés (and, with some modifications, eésentially the same logic
as implied in the Working Party's steps) in the form of a real-time
network., A flow plan of this network is attached in an annex. The flow
plan is thbught to be applicable to Virfually any type of project,
provided the proﬁer Judgement and selectivity leads to the necessary
medification accﬁrding to size and nature. The following table
represents a brief sketch of this approach.

The process of project evaluation is understood to be a

1&3/ Development and Go-ordination of the Activities of the Organizations
within the United Nations System. Thirty-Fourth Report of ACGC.
Annex VII, Evaluation of Programmes of Technical Co-operation.
E/L486/add.1, 19 April 1968. .
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continuously functioning monitoring mechanisﬁ, sequentially interrelated
and adapted to the life-cycle and nature of a particuiar project.
Developing countries which already have sufficiently sophisticated
 development plans and mechanisms of project preparation at their
disposal will enter the cycle at the appraisal phase (II). The first
phase, project preparation, is indeed thought to be a mechanism which
would serve countries with less planning experience and success, at
their request, and which can be set” up with various degrees of elaboration,
cost and time, as necessary. Similarly, phase III: operational ccntrol,
as well as the problem of follow-up planning (as suggested in the table
above) should be understood as a flexible device. The specific designs
of both aspects depend on the individual project and have to be
spécified accordingly, From the point of view of method, however, it

is possible to show the logic and general approach from which such
1nd1v1dual specifications can be derived.

The proposed flow plan is, llke the Working Party'!s steps, under—
stood to be an optimum constellation and, in this form, confined to the
evaluation of individual projects, leading (after being triggered, for
example, by a country's request for prcject preparation) in each phaée
ideally to an optimally specified, yet sufficienfly flexible final event;
i.e., phase I: a formal request for technical co-operation, technically
aﬁdenonomically specified and designed within the f ramework of national
and international priorities, is ready for submission; phase‘II: the
project, having gone through an economic, t echnical, financial and
administrative appraisal process, and having been negotiated by the
parties involved, ié declared operational, or else deferred;'phase I1IT:
project operation and{ollewzup plan are completed, and data succesively
accumulated for operational control and assessment of results; phase IV:
results are assessed, data stored for retrieval as necessary, follow-up
project starts. The phases are further broken down into sets of .
sonsecutive functional segments ﬂhich are necessary and sufficient
constituents of each phase, For arriving at the still further detailed
network, each segment is then broken down inte its successively cons-

tituent activities and e vents.
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One of the spe01al features of the UNITAR approach to the evalua-

'tlon problem is the examination and adaptatlon of management technlques

to programme and project planning, 1nclud1ng cost-beneflt analysis,
PERT network analysis, feedback for current management and operatlons,
and information retrieval for future programme plannlngb’l‘L /" The flow
.plan introduced in the annex of this Studv illustrates ‘the utilization
of such management techniques during the prOJect's llfe cycle —2/

Annotations to the Project Evaluation Flow Plan

While it is increa51ngly recognlzed that both'skill and an
effectlve organization of planning are maln precondltlons for accelerated
economic and social development, 1t still remains true that a great
inumber of developlng countries are chronically deficient in their ability
to programme and control development aotivities. 'Hence, a particular
national government may be explicitly aware of its general and particular
needs and may have formulated over-all development objectives, but
requires assistance in identifying those neW'development projects which,
under given circumstances, should effectively contribute to the national
development programme. In response to a request_for assistance in
'project preparation, a multi—partite programming mission can be set up
consisting of interdisciplinary experts, attention being given to
financial and follow-up requlrements '

The task of the programmlng mission would be of a survey and analy-
tical nature, w1th the specific purpose of ass1st1ng the particular ‘
natlonal government in formulating a subsequent request for multllateral
- technlcal co—operatlon in one of the development progects which the
m1s51on will identify, Such a subsequent request would be based on a
draft work plan, prepared by the programmlng m1351on as comprehen81vely

as possible and desirable.

le/ Evaluation of Technical Co-operation Programmes, Note by the
Secretary-General. E/L508 (UNITAR/EX/13), 9 May 1968.

léj/‘ The issue of data storage and retrieval, i.e., the orderly and
effective arrangements for information feedback and monitoring is
introduced as a concept within the process of project evaluation,
but not elaborated in detail.
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... . The flow plan-proposes-the division of the project-preparation
phase-(phase I) into two successive segments: (i) analysis of the frame-
work of national development which constitutes the general .environment

~ of new development projects (segment 1), and (ii) the specific analysis
and related. preparatory work in connexion with the subsequent request
for t echnical co-operation with such projects (segment 2),

The programming mission will first be confronted with the analytical
task of establishing the relationship of individual projects and
aggregates of projects to the development plan and strategy. One
aspect of this task may consist of putting foreseen new development
activities into a comprehensive frame of reference including the
country's total;external aid needs and resources, Furthermore, both
analysis of the development plan (or: the closest existing substitute)
with its long-term and intermediate-~term objectives, as well as
analysis of the actual state and prospects of development (including
evaluation .of on-going and recently completed projects) should provide
the qualitative and quantitative information base necessary for system-
atic identification of new development projects,

. Secondly, given a systematically-identified set of new candidate
projects, multilateral assistance should be determined in the context of
all actually and prospectively available resources, including national,
bilateral, multilateral and non-governmental, Recalling the continuity
. of the evaluation process, it is assumed that a data storage and
retrieval system, permitting the use of data on past experience (feed-
"back), would at this point greatly facilitate the mission's task and
- render its analysis operationally more useful.

Following the analysis of the national framework, it is proposed
that a series of considerations enter into the preparation process for
-individual projects, including preparatory technical design, as well as
economic, operational and other analyses (especially the exploration of
. follow-up possibilities), Operational analysis, specifically, includes
an examination of antecedent pre-conditions necessary for the project
to operate, i,e., pre-conditiodns such as the country's ability to make

effective use of the project results (absorptive capacity), to provide
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the counterpart contribution, as well as the multilateral agencies!
ability for the timely recruitment of international experts, procure-
ment of equipment, and provisions for sub-contracting arrangements, etc.
(delivery capacity). On the substantive side, built-in indicators for
measuring performance and results and, in general, a thorough examina-
tion of the project!s uncertainties on the demand as  well as the supply
side should be included in this preparatory analysis. Systematic
examination of possible alternative project designs as well as analysis
and re-tooling of possible project designs drafted by the country's
government should then lead to the formulation of a realistic draft
plan of work and request for multilateral technical co-operation. In
addition, the programming mission should identify data and other
counterpart requirements where the country can already initiate further
preparation without prejudice to the subsequent appraisal of the request.
Project design and planning depends on the availability of quali-
>tative and quantitative data about resources and, in general, about
economic and social conditions in the project!s direct and indirect
~environment. The specific statistical data which are needed depend, of
course, on the type of project which is being prepared; the usefulness
of available data, on the other hand, depends on accuracy, form, time-
liness, scope and related criteria., For some projects the question
may arise whether the available data, although to some degree inadequate,
are sufficient for initiating detailed planning and implementation, or
whether the prbject should be deferred until improved data are available.
That is to say, while the relative importance of both statistical and
.non—statistiéal information will vary according to natﬁre and objective
of the project under preparation, it will be up to the'programming .
mission to decide, whether additional data collection and research on a
larger scale should be recommended (within the on-going preparatory
process or with a separate project), whether specialized personnel
should be called in to generate improved information en certain matters
(e.g., the organization of base-line data, preparation of a workable
set of qualitative and quantitative economic and social indicators

about the project'!s effects in its given sector as well as other sectors
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which it is likely to affect), or whether the use of the existing
information can be considered sufficient as an approximation. -
To a large degree, a decision on such a question will depend on
the costs and time involved, i.e., the economics of acquiring and using
information of imperfect reliability. Indeed, the need for meaningful
measurement of the risks associated with imperfect project-information
systems becomes increasingly critical, the more complex the structure
of a project plan. Both project preparation (phase I) and appraisal of
requests (phase II) can be usefully described as processes of acquiring,
measuring and communicating information to decision makers. To perform
these functions, analysis must be based on the close relationship
between information and decision making, and the "information system"
represented by the. project-preparation and appraisal phases should be
subject to the same type of cost-benefit analysis as the project proper.
Submission of the prepared request by the national government %o
the financing agency will trigger the process of appraisal (phase II). &é/
The flow plan proposes again a division into two successive segments:
(i) the process. of multi-organizational analysis (segment 1); and (ii)
the submission:.of :an .appraisal report to the responsible-body for
decision, as well..as the process of detail and final planning (segmént 2).
The request~and the draft plan of work should then be despatched
to the organizations directly involved in the requested project operation,
including the technical (operating) agency for recommendations to the
technical and operational questions and the agency designated for the
follow-up function, for review of follow-up possibilities and for
recommendations ond planning proposals in terms of specific follow-up
projects., The financing agency would be concerned with examining the
economic, administrative and financial, legislative and similar criteria.
Having received recommendations. and data on all aspects, the

financing agency will be in a position to prepare a detailed appraisal

14é/ Projects which are sufficiently prepared by the country's own
planning mechanism and for which assistance is requested indepen-
dently of the proposed preparatory phase will enter the evaluation
process at this point.
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report about the project on the basis of established criteria}iﬁy At
the same time, additional information may be required which can be
requested from the national government. The completed appraisal report
can then be submitted to the responsible body for decision (approval

. or deferral).

Detailed planning of approved projects should include the whole
organization of the project, its successive stages (segments 1, 2, 3,
veesy 1) base—iine data and targets, the respective timely scheduling
of personnel, equipment and other inputs, as well as timely mobiliza-
tion of counterparﬁ financial, personnel and other contributions. The
latter would presumably involve also the final negotiation of the plan
of operations. In addition, and at the same time, the proper project-
management . information and communication system for timely monitoring
and operational control should be set up. Depending on the delay
between completion of the final plan of work and the actual beginning
of operations in the field, a further review may be necessary before
the project can be declared operational.

The effectiveness of a project can be understood as the degree
with which it méets the demands of its targets and its environment - a
variable which should continuously be measured during the process of
operational control (built-in indicators). The final event of each
segment of the project operation (1, 2, 3, ...., n) represents a mile-
stone and target which 1s planned to be met at a given time and at a
given cost, Uncertainties, however, will require perilodic reviews,
adjustment. of schedules and up-dating of the plan of work in the light
of current performance problems and other unpredicted developments.

The degree of.effectiveness of operational control (phase III) can thus

147 Such a report may include information on (i) the background, (ii)
the specific sector in which the project should operate, (iii)
details of the project itself, (iv) the ex ante evaluation (cost-
benefit analysis), and recommendations. Reports of this type are
an integrated part of the appraisal process at IBRD, serving the
Loan Committee as an information base for its decisions on projects.
The cost-benefit approach to ex ante evaluation is described in a
separate part of this Study.
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be expressed by its capability of timely prediction of such problems
which arise during the course of operatibns. ,

A first review of operations should take place at an early stage
which would be followed by subsequent periodic reviews according to the
logic of the project that is expressed by its division into successive
segments, While planning of the follow-up project should begin simul-
taneously with the project operation, mutual adjustment between
project operation and follow-up plan should be included in the phase of
operational control, Furthermore, an additional control item may arise
from the experience that targets and project objective can or must be
modified eventually, as the accumulation of current operational
information may lead to new recommendations. |

Thus, viable operational control also implies an effective data
storage and retrieval system at the individual procject level which,
moreover, serves the purpose of accumulating current project and
environmental data for the final assessment of results (phase IV).

Completion of the project should include completion of the follow-up
plan, together with its proper mechanisms for operational control.
Apart from the immediate importance for the follow-up project, system-
atic assessment of results (undertaken on a multi-partite basis) serves
essentially two purposes and should be planned accordingly: (a) the
accumulation of information relevant to the national development
programme, and (b) the building-up of the technical memcry of the
financing and technical {operating) agencies to the perusal ef future
preparatory, appraisal and operational control processes (feedback).

Note that the proposed phasing is not of a discrete nature, though
it may be graphically suggested., On the contrary, emphasis throughout
the Study was on continuity in the whole life-cycle of a project;
hence, the division of this cycle into phases is merely a device for
analysis, planning and control, Parts of phases can overlap with
preceding or succeeding phases to the degree which is called for by the
néture of a particular project. For example, phases I and II are in
fact inter-locked by activity 5-10 (preparation of project data and

other matters by the country). The assumption is made that, at event 4
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(request formulated, data requirements specified), it may already be
certain (to some degree and with necessary reservations) that a
requested project would eventually be approved. Thus, the country may
(to a certain degree) proceed with its preparations under the assumption
of approval. Also, the '"borderline" of phases II and III is more or
less arbitrary; but there is little analytical use in discussing at
length the precise start of phase III. Zvent 16 (project declared
operational) is the respective point in time chosen in the flow plan,
because it is assumed to be the moment at which field operations
actually start. However, pre-project planning (activities 11-13-14-15
in phase III) and operational control (re-planning end adjustment during
implementation of segments 1, 2, 3, caecss n in phase III) are parts of
one continuous planning and control operation which covers both phases
II and III. Finally, phase IV (assessment of results) is already a
part of phase III to the extent to which current project and environ-
mental data are accumulated for the purpose of assessment of the whole

operation at its completion.
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(a) Process of Project Evaluation: Summary

TITLE
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INCLUDING

Phase I Project Preparation

Segment I Analysis of development
plan state of develo-
ment, and need for

international assist-

ance

Segment 2  Preparation of indivi-

dual project work plan

and request

Phase 11 Appraisal of Request

Segment 1  Analysis of request

Segment 2  Appraisal of request,

and planning of actual

operation

identification of objectives
and priorities of develop-
ment plan; evaluation of
country's actual development
programme; identification of
new candidate projects
~determination of UN System's
assistance in the context of
all available sources of aid

-preparatory technical, eco-
nomic, operational and relzted
analyses including follow-up
possibilities (cost-benefit
analysis)

-formulation of draft work
plan and request

—examination. of technical
economic (and social), legis-
lative administrative and fi-
nancial, operational and
follow-up aspects

-appraisal report on the basis
of analysis and established
criteria

-approval; deferral

-preparation of final work
plan and mechanism for ope-
rational control (PERT net-
work analysis)
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Phase IT

Phase IV

I
Segments 1,

TITLE INCLUDING

Operational Control

25 35 muvm 1

Implementation of seg- -periodic review of opera-

ments 1, 2, 3, sawsd n tion, up-dating and adjust-

of project; planning of ment of plan, including

follow-up project mutual adjustment with fol-
low-up plan (PERT network
analysis)

Assessmernt of Results

~final examinatiocn and con-
clusion about direct and
indirect results, including
operational performance for
the benefit of both the spe-
cific follow-up project and
further activities in gene~
ral

-preparation of final work
plan and mechanism for ope-
rational control of follow-
up project
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(b) List of Activities, Fvents and_Hesponsibilities to Flew Plan

Events Activities Responsibility

PHASE I PROJECT PREPARATION

SEGMENT 1 ANALYSIS

O- Request for project . country
- preparation
1- Request for project : financing agency

preparation received

. 1-2 Appointment of
Programming Mission

2- Programming lMission g _ multi-partite
. appointed ‘

2-3 Analysis of development
plan, actual develop-
ment and need for assist-
ance in the light of the
countries objectives and
priorities; identifica~

tion of new projects Programming Mission
3- Need for UN System's
assistance determined
SEGMENT 2 PREPARATION OF INDIVIDUAL

PRCJECT REQUEST

3~ Analysis of candidate
project: preparatory
examination of technical,
economic, financial,
operational and follow-
up possibilities; iden-
tification of data requi-
rements; deslign and ana-
lysis of draft-work plan Programming Mission

L= Request formulated; P rograming Mission
data requirements
specified
5- Request ready for sub-
- ission -
"0t Request ready for sub- ’ country
mission

5-10 Preparation of project
data and other matters country



Page 154

Events Activities Responsibility

FHASE IT APPRAISAL OF REQUEST

SEGMENT 1 ANALYSIS OF REQUEST

5-6 Submission of request country
6~ Request received financing agency
7- Request for analysis follow-up agency
8-~ Request for analysis technical (ope-

rating): agency

6~9 Analysis of administra-
tive, financial, econo-
mic, legislative and
similar criteria financing agency

7-9 Analysis and recommen-..
dations in terms of .
follow-up ) follow-up agency

8-9 Technical analysis and
recommendations, inclu-
ding operational feasi~ technical (ope-
bility rating) agency

9- Analyses completed, financing agency
recommendations received

9-10 Request for additional financing agency
data to country technical (ope-: .
rating) agency

9-11 Completion of appraisal

report financing agency
11- Appraisal report
complete;
(a) Approval, or: _
(b) Deferral, /11x%/ _ financing agency

12-1/, Detailed planning, PERT technical (ope-
network analysis, inclu- rating) agency
ding mechanismsfor ope- *
rational control

14~ Planning complete  14-15 Final review and adjust-
ment of project before  technical (ope-
inception rating) agency

15-15*%First design of follow- follew-up agency
up plan
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Activities
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Respongibility

PHASE III  OPERATIONAL CONTROL

SEGMENT 1, 2, 3, ...., n

16~ Project declared ope-
rational,beginning of

operations

17—~ Project completed

18- Folllw-up plan com-
pleted, including
mechanism for ope-

»rational control

16-17

Segment 1 First review of
operations; up—dating and
adjustment of work plan

Segments 2, 3, 4..., N
periodic reviews, monitoring
and adjustment, including
questions related to follow-
up project

15%-18 ‘ :
Segments 1, 2, 3, ..., n
periodic and mutual adjust-
ment ef follew-up plan with
on-going operation

PHASE IV ASSESSMENT OF RESULTS .

20~ Results assessed,
data stored for
eventual retrieval

21— Follow—up preject
declared operational

20021

Final fellow=up plannings
review of follow-up project
before inception

technical (ope-
rating) agency

foilow;up agency

technical (ope-
rating) agency

follow-up agency -

multi-partite

fellew—up agency

follow—up agency



RESPONSIBILITY
Programming
Mission

Financing
Agency

Technical (Ope-
rating Agency)

Follow-Up
Agency

National
Planning Office

(¢). PROCESS OF PROJECT EVALUATION:
FLOW PLAN BY RESPONSIBILITIES

96T aed

vidual Project
Request

Development Activities and
Need for International Aid

TASE T T PREPARA] ’ ' ‘ ‘ : PHASE IV ASSESSMENT FOLLOW-UP
PHASE I PROJECT PREPARATION PHASE ITI APPRAISAL OF REQUEST PHASE III OPERATIONAL CONTROL OF RESULTS PROJECT
Segment 1 Analysis of Sepgment 2 Prepa-|| Segment 1 Analysis |Segment 2-Appraisal and Segment 1, 2 . n Segment 1, 2,
Development Flan, Actual ration of Indi- {| of Request Planning, of Actual Operation N 3y e4ee

Preparation

Assessmenti
Qm;?@
. Ope ration
Review /\ Segnent 1l Segment 2 Segm. n Assessmentl
7‘{ ) 9( ) e.of Results .

A
|
|
}

| Reque stQ

] H H
@ - Assessments Plan
of Results

Preparation of Project
‘Data and Other Matters

000

————
Activity (non-
time consuming)

_—
Activity

Event, and
Decision n

Event n .-
Multi-partite
Participation

; @ Follcw-_U;—

‘Operation

[for :

{Project :

{Prepa- @ . . ‘ Assessment

{ration @ @ of Results @ Fmal

{ H . ; 1 T Reviewof :
Follow-Up Planning . T Follow-Up .
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Concluding Remarks

In the light of some of the difficulﬂies inherent in the applic-
ation of PERT and cost~benefit analysis to the appraisal of devel-
opment projects, it is appropfiate to aek what these technigues are
expected to do, and what they do not do.

As for "What they do", they require the project desigher to
consider alternative methcds of implementation., They make him
examine all known or foreseeable factors of both input and output
together with their inter-relaticnships through time, They put
questions to him that reguire answers, if they can be found, Other-
wise an estimate of "uncertainty" is at least determined, for the
consideration of the decision-makers,

As for '"What the two technigues do not do?'"; they do not
make decisions, but they do provide an information base and an
analytical frame to aid the decision-maker. The underlying expect-
ation is that the greater the amount of relevant information that
can be assembled and analyzed for use in deéision—makihg, the great-
er the chances that the wrong decisions will not be made.

It is clear also that the application of the full rigour of the
discipline may not always be possible or even relevent iﬁ'given
cases, but the project designer at least has the option regarding
how far to go. Often, a PERT plan even without the subseqﬁent
computations of "slack time" andl”critical path!" for the control
mechanism would yield sufficient results. -

Still other problems and inadequacies of technique have already
been discussed or at least hinted at in various parts of the Study.
Nevertheless some additional insistence is called for to make a
more emphatic case for the necessary caution which the proper use of
the suggested techniques requires.

In recapitulating, the starting point ef this Study is the
"project" as a practically useful unit for the analysis of the
variety of technical ceoperation and other activity in the whole
area of development. In prifnciple, all such activity is subject

to analysis (of varying usefulness) in terms of inputs in an ad hoc
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or already existing operational environment in which outputs are
produced in identifiable periods of time. In this context some of
the key problems stand out: there is the issue of "measurement' and

therefore of "guantification", since the value of the outputs units

have to be compared with the value of the inputs, There is also
the problem of measuring the contribution or the technical perform-
ance of the operational structure which forms the framework of the
analysis of the project., An additional confounding factor for this
cuantification is "time" in its influence on the form of input and
output flows and of the patterns of their changes over time. For
practical reasons the exercise could not be another attempt at pro-
posing primarily mathematical sclutions, for even where these
solutions are shown, the guestion of their particular application
to a given project would still often remain insoluble.

The study of the planning and programming of development there-
fore raises major problems of measurement and cuantification. ‘hat
use is the so-called unit or measure (and in money values) which is
obtained on forcing factors like trainee-time in seminar, class or
on-the-job instruction, or expert man-hours, or the expected
effects of a new cooperati&e, into a single money unit quantific-
ation scheme? Are the gains for analysis worth the costs in .
sensitivity of the measure for the phenomena being measured, and
worse, are the results of the analysis valid? The first question
seeks a cost-benefit analysis on cost-benefit analysis itself,
and is akin to thebsecond rather as in the context of all such
problems whose resolution is bound to fail given Goedels Incomplete-
ness Theorem which postulates the impossibility of showing the
validity of a logical system solely from within itself.

An attempt was made above to show that a valuation of "benefit"
or ”ouﬁput” or "effect!" is always analytically implicit from the
link-up of inputs (from the project budget) and the projected or
nevertheless actual or resultant objectives and targets, to
identified criteria specifications and tolerances; at the same
time recognizing that the meaning or general proof of the validity

of any such particular imputation is a problem, which so far remains



Page 159

unsolved,

Given the concept of "project" then,' there is the problem
not merely of implementing it, but first of the decision about
how best to go about the implementation. And this is where cost-
benefit analysis linked with PERT network analysis come in as
suggested approaches to the initial decision problem of whether
a project should be selected at all and if so what alternative
methods of implementation exist. Subsequently PERT is suggested
as also useful as an implementation and control tool for feedback
to permit necessary revisions to an ongoing project.

Laying out the PERT network forces the detailed examination of
the usually numerous aspects of the project which necessarily inter-
lock through time., Breaking down the project into its separate
compcnent parts enables the project designer to ''see" the project
as a whole, One could say that this should make "PERT-thinking"
about projects waluable in itself, even though it might be considered
unnecessary or impossible to utilize the complete analytical teéhnique.

The crucial dependence of PERT analysis on activity times
estimation and its practical handling of the uncertainty problem do
approach development problems through their virtually universally
constraining variable of time. However, this dependence'aiso raises
problems with the FERT approszch itself, and demands the understand-
ing that PERT is not necessarily the optimal solution of the problem
of development projects, For any one of these projects the resources
needed, human and material (or their money values), and production
methods as well as the performance of the resulting man-material-
technique combinations, are important considerations which are not
always adequately handled by considering merely their effects on
estimates of activity times of the PERT network. The other
alternative approaches would be project analyggé?%g%lgk%§p§gf ghgf
resource inputs needed for the project, or again in terms of the
technical performance of the project implementation system.

In the link-up with cqst—benefit analysis, hawever, an

important use of the PIRT network is in the identification problem,
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that is, ideally the research for a fool-proof answer to the crucial

cuestion of "what costs and what benefits?". Unfortunately the real-
time nature of the network quite often provides in @ractice merely

a partial answer on the benefits side in as much as it deals for

any given segment with direct project effects or benefits. This is
nevertheless a practical if partial "solution" and the techniques
are-after all no more than suggestive information aids to, but never

substitutes for decision-making by responsible authority.



