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Preface 

The work of UNITAR i n the f i e l d of evaluation of technical 
co-operation projects was o r i g i n a l l y suggested i n a note of the 
Secretary-General i n February 1964. I n the note, the Secretary-
General said " I t i s believed that the I n s t i t u t e could be of great 
assistance ... i n working out more adequate techniques f o r evaluating 
the efficiency and impact of United Nations f i e l d programmes... The 
subject i s currently of major concern t o the Economic and Social 
Council and the Administrative Committee on Go-ordination...". 

Subsequently, the suggestionms elaborated and approved by the 
UNITAR Board of Trustees i n September 1966. Special circumstances 
delayed the i n i t i a t i o n of the present Study u n t i l 196? but i n the 
meantime preliminary consultations were held and arrangements made 
with some of the UN agencies mainly concerned. 

The present Study i s i n two parts. The f i r s t part discusses 
the p r i n c i p a l problems involved i n the planning and management of 
development projects, stressing the c r i t i c a l importance of systematic 
planning. This, i n i t s e l f , would go very far i n producing objective 
bases fo r evaluation a c t i v i t i e s during the l i f e of the project. The 
second part deals with some of the tools of analysis, adopted from 
modern management techniques, iitfiich i f used f o r discrimination and 
judgement, would provide the decision maker with a much more r e l i a b l e 
information base than i s now generally available. 

The d r a f t of the Study has benefited from comments and suggestions 
by o f f i c i a l s of several UN agencies and those of an inte r n a t i o n a l 
panel. The members included: Mr. John Adler, Associate Director, 
Programming and Budget Department, IBRD; Mr. Jagdish Bhagwati, 
Prof essor, Delhi University; Mr. B..G. Caranza, Former Member of the UN 
Committee for Development Planning; Mr. Emilio Fernandez-Camus, 
Senior Economist, Economic and Social Development Division, I n t e r -
American Development Bank; Mr. B.T.G. Chidzero, Acting Director, 
Commodities Division, United Nations Conference on Trade and Develop­
ment; Dr. Dieter Danckwortt, Chief, Conference and Documentation 
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Division, German Foundation for Developing Countries;. and H.E. Mr. 
Aleksei Vasilyevich Zakharov, Ambassador Extraordinary and Plenipot­
entiary, Deputy Permanent Representative of the Union of Soviet 
Socialist Republics to the United Nations. 

The Executive Director wishes t o 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 
i n supplying research material requested of them, i n carrying on corres­
pondence, par t i c i p a t i n g i n direct consultations and i n giving general 
support to the objectives of the Study. Special mention should be made 
of the advice and support of a nimber of o f f i c e r s of the United Nations 
Development P'rogramme. In addition, the Executive Director wishes t o 
express his appreciation t o the evaluation o f f i c e r s of several Govern­
ments for similar forms of assistance. 

The Study was prepared by William R. Leonard, i n association with 
Beat Alexander Jenny and Offia Nwali. Mr. Leonard was f o r many years 
the Director of the Bureau of Technical Assistance Operations i n the 
United Nations Secretariat and before that the Director of the S t a t i s t ­
i c a l Office of the United Nations. His extensive experience i n i n t e r ­
national technical co-operation and his professional competence are 
assurances of the quality and p r a c t i c a b i l i t y of t h i s Study. The I n s t i t ­
ute i s very appreciative of the time and e f f o r t which Mr. Leonard has 
contributed to t h i s Study. 

The I n s t i t u t e as. such takes no position', on thetmitters studied ' 
under i t s - auspices. It,^however, assumes res p o n s i b i l i t y f o r determin­
ing whether a study, merits publication and dissemination. The views, 
interpretations and conclusions i n t h i s Study are those of the authors. 

The Executive Director 
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Pai -CT I : Pii03].fll45 AND APPliCACHES IN EVf̂ Ĵ UATILN 

Introduction 

I n recent years the governing bodies of aLuost a l l the members 
of the United Nations system of agencies .concerned with economic and 
social development have expressed concern and have passed resolutions 
about t;.ie need for evaluation. Such actions have usually been 
i n i t i a t e d i n the governing bodies by representatives of some of the 
principal, contributors t o the economic co-operation prograrmiies. There 
i s an insistence amona- these contributors that they and t h e i r l e g i s -
l ? t i v e bodies need assurance that the resources made available are 
expended only f o r the most useful projects and f o r t'lose which con­
t r i b u t e directly;, even though marginally, to the p r i o r i t y needs of 
developing countries ^ I n addition, developing countries have 
become increasingly aware of the need for systematic scrutiny of 
technical co-operation programies i n the li3,ht of t h e i r national 
objectives. 

iin iuTipression prevails i n some ruarters that many of the technical 
co-operation projects are unrelated to national objectives and are 
products of indiscriiiiinate selection processes. I t i s also said that 
projects tend to be self-perpetuating and that adequate scrutiny i s 
not given to requests for continuation from one f i n a n c i a l period t o 

1/ These views are sujnniarized i n the second report of the Ad Hoc 
Committee of Experts to Examine the Finances of the United Nations 
and the Specialized Agencies. In para,77 'of the report (document 
A/6343) the Coiiir;dttee commented "With the needs of Member States 
i n the area of economic and social development p r a c t i c a l l y unlim­
i t e d , and 1/d.th-limited available resources to meet these needs, 
i t was a l l the more n e c e s s a r y to improve the effectiveness of the 
operations o f the organizations so that the maximum return would 
be obtained from each unit of money expended. One v/ay to help 
achieve t h i s objective was t o d e v i s e e f f i c i e n t technioues and 
guidelines f o r evaluating operatj.ons i n order to i d e n t i f y and 
eliriiinate unproductive practices and a c t i v i t i e s which result i n 
l e s s than maximum organizational effectiveness and which do not 
meet the needs of Member States. The Comiittee b e l i e v e d that 
i n s u f f i c i e n t attention had been g i v e n to the estaJDlishment of com­
mon evaluation techniques and guidelines which could be applied 
by the United Nations fajnily of organizations." 
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the next. To the extent that t h i s i s true, the problem may be 
ascribed t o the pressures exerted by one or a l l of the p a r t i c i p a t i n g 
parties or i n s t i t u t i o n s , and, perhaps i n many esses, to a kind of 
b u i l t - i n i n e r t i a combined mth the absence of c r i t i c a l appraisal of 
the project i n terms of cost contrasted m t h the results achieved. 

The doubts and unfavourable impressions about the merit of the 
prograriimes. are, of course, only p a r t i a l l y j u s t i f i e d . The programmes 
have been useful, and i n many cases outstandingly so. This fact has 
been amply documented over a period of years. The chronic shortage 
of international resources i n terms of mounting development aspirat­
ions and reouests f o r assistance from a l l available sources, however, 
draw attention more sharply than ever to the need for carefully 
Integrated planning of projects and for the c r i t i c a l scrutiny of 
resu l t s . 

The Reouirements of the Second Development Decade 
Vtoile the impression of non-selectivity of prograimnes and pro­

jects has recently further stimulated demand for thorough and- systemat­
ic evaluation e f f o r t s , probably the strongest incentive at present i s 
the general recognition that the accomplishments of the f i r s t half of 
the Development.Decade were very disappointing indeed, especially i n 
some of the more important sectors, such as agriculture. The General 
Assembly i n 1 9 6 1 set as an objective for the Decade "a minimum annual 
rate of '-;:ro>rth of aggregate national income of 5 percent at the ' end 

2/ 

of the Decade."—^ /••.•hen the Economic and Social Council discussed the 
progress of the Decade i n 1966 , although adequate ouantitative data 
were not and could not be avail.able, i t was quite clear that there was 

2/ O f f i c i a l Records of the General Assembly, Sixteenth Session, 
Supplement No.17, p.17. 
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3/ a substantial s h o r t - f a l l i n expectations.-^ The Under-Secretary for 
Economic and Soci.-^l A f f a i r s reported as cause of the weal<ness of the 
development prograi'me the fact that i t "was s t i l l being treated i n 
too general a fpshion and that i t did not have an 'operational sig­
nificance' or specific content. I t recuired a reference system which 
could be used as yard-stick f o r measuring progress and within xvhich 
preparations could gradually be made for j o i n t undertaking's covering 
a fixe d period." This would need "a more convincing assessment of 
reruirements" and "procedures f o r evaluating performance i n r e l a t i o n 
to reo.uirements.. .at an inte r n a t i o n a l as well as a country l e v e l . " ^ 

In the subseouent debate i n the General Assembly t h i s general 
point was emphasized by the representative of the Netherlands xvhen he 
said ''As the Netherlands M n i s t e r i n charge of development aid had 
stated, the previous development policy /of the Decade/ had lacked 

5 A . 
d i s t i n c t i v e c r i t e r i a as well as a quantified plan of action."-^ The 
General Asseiubly reouested the Secretary-General t o submit t o i t i n 
1968 (through the Economic' and Social Council) "a preliminary frame­
work of inte r n a t i o n a l development strategy f o r the 1970's vdthin which 
i n i t i a l e f f o r t s should be concentrated on the elaboration of specific 
goals and targets for individual sectors and components."-^ 

2i/ O f f i c i a l Records of the General Assembly, Twenty-first Session, 
Supplement No.3j pp. 4 -6 . While the late s t average figure f o r the 
Decade i s 4.8 percent, t h i s obscures the difference betireen some 
rapidly developing countries and the many less fortunate countries. 
Furthermore, the average ignores the impact of population growth. 
I f t h i s were taken i n t o account, the per capita growth i n Latin 
Anerica i s less than 2 percent, i n Africa 1 percent and i n South Asia 
about I 01 1 percent. (Speech of President MacNamara before the 
annual meeting of the World Bank, 30 September 1968). 

4 / I b i d , p.6. 
5 / O f f i c i a l Records of the General Assembly, Twenty-second Session, 

Second Committee Meeting No. I I 6 6 , p.320, para.7. 
6/ O f f i c i a l Records of the General Assembly, Twenty-first Session, 

Supplement N 0 . I 6 , resolution 2218B (XXl). 
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Ivhile these ...goals and tai'gets would not necessarily apply i n a l l 
particula.rs to the'development' plans oi i n d i v i d u a l countrieSj they 
would give an indication to . a l l concerned of the,sectoral composition 
and magnitude of the task to be accomplished i f the aims of the Second 
Development Decade are to be met. 

There i s not necessarily- a'fimdajnental discrepancy between an 
in t e r n a t i o n a l strategy f o r development and the development p r i o r i t i e s 
of many i f not most •..'countries. This i s implied i n a statement of the 
Adiiiinistrator of the United Nations Development Programme to the Ul\lDp 
Governing Council at i t s . F i f t h Session that "a reasonably short l i s t 
of basic f i e l d s could easily • be. established which xijould be acceptable 
t o the reruesting 'Governments end serve as a well-defined and constant 
element i n ' t h e i r programming procedures."-' Food production, meas-
ures-'to'-control_ population gro>rth, communications and health are 

' examples. 
^ i'lor-eover, the requirements of n<3.tional v i a b i l i t y i v i l l i n many 

'instances strongly favour economic and other forms of co-operation 
'among neighboring' sta^tes i n geographical regions and sub-regions. 
T h e i r ' p r i o r i t i e s tend to- cdrrespond closely i n such areas as free trade 
arrangements, i n d u s t r i a l development f a c i l i t i e s , multi-purpose r i v e r 
besiftv development, communications and transport f c . c i l i t i e s , meter-
eolo-^ical'ser'vlces and "certain types of t r a i n i n g i n s t i t u t i o n s . V\ihere 
countries have a common interest i n these f i e l d s , national p r i o r i t i e s 
would"probably not d i f f e r greatly from the- p r i o r i t i e s recognized by 
the goals of an inter-nr:tional development strategy. This general point 
was taken up- at the t h i r d session of the Committee for Development 
i'lanning;, i n i t s .discussion, .of the- need for multi-national planning. 
In r e f e r r i n g to-isub-regional pla,nning i n Africa, the ComEdttee noted 
"that 'effective multi-national planning may assist the sn'ialler countries 

•in tfieir'planning--process,'-since the projects included i n the-sub-

7/ .'.Document DP/L.57^ para.28. 
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regional plsn for agriculture, industry or transport would be taken 
8 / 

over f o r implementation as national projects."-^ 
Perhaps one of the .most important effects of the "framework of 

•international development'strategy" to be prepared by the Secretary-
General m i l be to draw attention again to the need for i n d i v i d u a l 
countries-to review and strengthen, as necessary, .their development 
'clans and i/iachinery. They w i l l f e e l the need to establish a corres­
pondence between t h e i r objectives as expressed i n the plans and the 
f i n a n c i a l and human resources estimated to be available from a l l sources 
fo r t h e i r f u l f i l l m e n t . Recuirements may need to be assessed or re­
assessed, and "procedures for,evaluating performance i n r e l a t i o n t o 
recuirements" established,' • , 

The problem of imprpved s e l e c t i v i t y i n order t o concentrate scarce 
resources upon the most important development p r i o r i t i e s was pointed 
out at "the F i f t h Session ox the UNDP Governing Council i n January 1968 , 

9/ 

,In i t s report-^ i t said: " I t was widely recognized t h a t , as the Mmin-
i s t r i ' t o r had pointed out, UNDP had, i n a sense, come t o the end of a 
f i r s t phase based largely on satisfying i n d i v i d u a l re.cuests f o r assist­
ance as they came i n . The Governing Council vjas now more cl e a r l y than 
before confronted m t h cuestions of strategy, p r i o r i t i e s and concentr­
ation. The several forms of assistance available should be applied i n 
such combinations and seruence as to produce the optimum impact on the 
economic growth of the developing countries, '-hat mattered vras not 
only the volume ox •vailaole resources - the supply side - but also 
and perhaps above a.ll the quantitative and r.ualitative recuirements of 
the developing countries for such assistance. The re-orientation of 
prograirming which appeared necessary called f o r a bold re-thinking, of 
established patterns and the shedding of out-dated methods." Further, 
" I t ivas pointed out that the 'Adi.xinistrator was I n fact emphasizing an 

8 / O f f i c i a l Records of the Economic and Social Council, F o r t y - f i f t h 
Session, Supplement No. 7, p.25. 

9/ O f f i c i a l Records of the Economic and Social Council, F o r t y - l i f t h 
S'-ission, Supplement No. 6, para, 1 1 9 . 
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axiom, i n the sense that p r i o r i t i e s had to be selected and resources 
concentrated on certain major f i e l d s of a c t i v i t y of primary importance 
which promised the greatest chance of success. The time had. come for 
greater attempts to be made to reconcile national and int e r n a t i o n a l 
objectives and t o integrate national e f f o r t s i n t o regional and world­
wide approaches. 

There i s l i t t l e doubt that the basic requirements are clear, and 
that the increased effectiveness of the programmes would go a long way 
to s a t i s f y 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 fo r programming 
technical co-operation a c t i v i t i e s . 

There exists, however, a number of i n s t i t u t i o n a l constraints, as 
w i l l be.shown l a t e r , which m i l i t a t e against the a b i l i t y of, the pro­
grammes to respond adequately t o the p r i o r i t y needs of the governments. 
In addition, the fact that some 30 percent of the t o t a l development 
programme of the United Nations system i s programmed outside the UNDP 
framework gives r i s e to other problems of management and co-ordination. 

The Different Aspects of Evaluation 
There i s no longer any doubt that the process of evaluation should 

begin at the planning level before projects are formally i n i t i a t e d . I t 
i s at t h i s point that programme decisions and f i n a n c i a l commitments 
are made which may bind the parties concerned for a period of years. 
This i s the point at which "evaluation", i n the sense of project pre­
paration ( i d e n t i f i c a t i o n of needs) begins. The next stage i s the 
appraisal of reouests at which i n d i v i d u a l project proposals are 
examined t o ascertain t h e i r relevance to the i d e n t i f i e d needs. Cnce 
approved, projects should be subject t o operational control f o r the 
purpose of monitoring administrative and technical efficiency. Upon 
completion, projects are examined from the standpoint of an assessment 

10/ I b i d , para. 127. 
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of results t o determine t o what extent the projected targets were 
attained. F i n a l l y , an overall evaluation of impact of a l l a c t i v i t i e s 
of the UN System of agencies on national economic and social develop­
ment may be made. 

I t i s clear that some element of evaluation enters i n t o each of 
the several phases i n the l i f e of a project. I t i s no longer adequate 
simply to conduct some kind of a post-project assessment of project 
performance on an ad hoc basis, f o r t h i s does not produce evidence 
that the projects o r i g i n a l l y selected for' implementation were the ones 
that contributed the most to the p r i o r i t y aims of the developing 
countries. Such examinations or inspections may indeed produce 
impressions or subjective views of how well the projects were operated 
and, hopefully, provide "lessons of experience" which may be used to 
guide future projects of the same kind. But t h i s i s not t o answer the 
basic ouestion of whether the projects were important and properly con­
ceived or chosen i n the f i r s t instance. - Post hoc evaluations have a 
place i n the system and they can have'clearly demonstrable value 
especially i f the results can be t i e d back to the objectives and t a r ­
gets set out i n the plans of operations. Even i f t h i s relationship 
can be established i t does not necessarily s a t i s f y the requirement 
that project proposals should relate d i r e c t l y t o p r i o r i t y components 
o f the national plan. 

I t i s important to emphasize, however, that many of the agencies 
wi t h i n the UN system now are beginning t o . i B c o g n i z e that evaluation i s 
a re-assessment i n depth of the economic, technical, i n s t i t u t i o n a l and 
management aspects of t h e i r operational a c t i v i t i e s . 
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Problems of Evaluation 

As has been mentioned, governments through the governing bodies 
of the agencies concerned have long been pressing f o r "evaluations", 
" c r i t i c a l reviews" and "assessments" of the results of development 
programmes. The basic l e g i s l a t i o n of•the Expanded Programme of Tech­
n i c a l Assistance^^ i n establishing the Technical Assistance Committee, 
a standing Committee composed of members of the Economic and Social 
Council, instructed i t "to make f o r the Council c r i t i c a l examinations 
of a c t i v i t i e s undertaken and results achieved under the expanded pro-

12/ 
gramme of technical assistance."— Subsequent l e g i s l a t i o n by the 
Council and other bodies re-iterated the need f o r "evaluation" but 
without defining the term or suggesting methods. 
Problems of Def i n i t i o n 

In practice the United Nations agencies have used the term "eval­
uation" i n many d i f f e r e n t ways. The scrutiny of experts' reports i s 
described as evaluation. The inspection of a project to determine i t s 
administrative or technical efficiency i s evaluation. So i s the 
narrative'report of a v i s i t i n g mission composed of outside experts. A 
descriptive report, without a trace of assessment, saying that two 
experts are i n an East African country t o advise on a part i c u l a r sub­
ject i s also referred t o as evaluation. One United Nations agency 
i n s i s t s that the term should be reserved "for those studies that per­
mit a rigorous s c i e n t i f i c measurement of the effects of a project." 
The Economic and Social Council r efers to "the evaluation of the over­
a l l impact and effectiveness of the combined programmes of the UN 

13/ 
system of organizations".— The Ad Hoc Committee of Experts t o 
Examine the Finances of the United Nations and the Specialized Agencies 

11/ O f f i c i a l Records of the Economic and Social Council, Ninth Session, 
Supplement No, 1, resolution 222 (IX) . 

12/ I b i d , para. 6(a). 
13/ O f f i c i a l Records of the Economic and Social Council, Thirty-seventh 

Session, Supplement No.l, resolution 1042 (XXXVIl), 
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used the following d e f i n i t i o n : !'Over-all / i . e . covering a l l aspects/ 
evaluation consists i n estimating the scope, cost and potential e f f e c t ­
iveness of a project or programme before a decision i s taken on i t , • 
checking the estimates and performance during i t s execution, and deter­
mining the cost and the results achieved when the project or programme 
i s f i n a l l y c o m p l e t e d . T h i s l i s t by no means exhausts the variety 
of uses of the term which caers everything from pre-project review 
prior to approval to an assessment of results a f t e r the termination of 
the project. 

I n view of the. confusion arising from the use and mis-use of the 
term, the Inter-Agency Study Group on Evaluation^^has recognized four 
stages of project a c t i v i t i e s , i n each of which elements of evaluation 
enter, as follows 

Project Preparation ( i d e n t i f i c a t i o n of needs) 
The processes by which the economic and social conditions and the 
objectives of development i n a given country (or group of countries 
are analysed, the specific needs for assistance are i d e n t i f i e d , the 
p r i o r i t y of the needs i s determined, and the consequent requests 
f o r assistance are formulated, 

f ' '' Appraisal 
The processes the result of which provide a basis f o r decisions 
on requests f o r assistance i n the l i g h t of established c r i t e r i a , 
such as: relevance to the development objectives t o be attained; 
propriety i n terms of l e g i s l a t i v e and other requirements of the 
i n t e r n a t i o n a l system of development assistance; operational feas­
i b i l i t y ; and cost-benefit studies. 
Operational Control 
The processes including inspection, reporting and other means, by 

14/ Docment A/6343j para, 74i 
1 5 / A subsidiary group of the Administrative Committee on Coordination 

Document S/4486/Add.l Annex V I I , p.2, 
1 6 / Co-ordination/R .714. 
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which implementation of the project i s monitored and reviewed i n 
order to determine the extent t o which i t i s f u l f i l l i n g 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 a f t e r the 
termination of external assistance a l l aspects of a project are 
reviewed and the major direct and i n d i r e c t results of the assist­
ance are systematically determined and c r i t i c a l l y examined with 
respect both to the effectiveness of the project i n attaining i t s 
objectives, w i t h i n the context of the relevant economic and social ' 
objectives, and to the guidelines to be derived for the benefit of 
further a c t i v i t i e s . 
The use of these terms and t h e i r d e f i n i t i o n s , as supplemented by 

17/ 
related and subsidiary terms and d e f i n i t i o n s — ' should greatly c l a r i f y 
the nature and, meaning of evaluation a c t i v i t i e s . (See Annex pp.25-27 b-3low) 
Lack of Suitable National Machinery 

Fundamental to .the•process of evaluation i s the fact that a l l devel­
opment proj ects rar.e co-operative i n nature and are primarily within a 
governmental framework. The recipient government has functions and 
responsibilities; as w e l l as the p a r t i c i p a t i n g and executing agencies. 
This partnership has been f u l l y understood from the beginning and has 
been repeatedly stressed by the Economic and Social Council. In 1963, 
f o r example, the Council "recognized that any evaluation of the impact 
i s of primary concern to those countries /the recipients/ and can be 
achieved only on the basis of systematic e f f o r t s at evaluation by the 

18/ 
Governments of those c o u n t r i e s . " — 
17/ The ACC requested UWITAR and UNDP to prepare a glossary of terms 

related to the ones already agreed i n consultation with the United \ 
Nations and the Specialized Agencies and relevant ACC machinery. 
(E/4486/Add.l, Annex V I I , para.8). An informal working party of 
the Study Group elaborated additional d e f i n i t i o n s f o r consideration 
of the Group at i t s 1969 session. These with minor modifications 
were approved by the Study Group at i t s F i f t h Session and subsequent­
l y approved f o r use by the ACC at., i t s Forty-seventh Session, 28r-29 
A p r i l 1969. . 

18/ O f f i c i a l Records of the Economic and Social Council, T h i r t y - s i x t h 
Session, Supplement No.l, resolutions^991 (XXXVl). 



Page 16 

The shared, or perhaps divided, r e s p o n s i b i l i t y f o r programmes does 
indeed complicate the conduct of evaluation a c t i v i t i e s . Most govern­
ments do not have evaluation machinery so that any assistance they can 
provide i s s t r i c t l y of an ad hoc nature and the time of o f f i c i a l s 
involved i s taken from t h e i r normal duties. That the role of govern­
ments i n project execution i s important i s clearly shown i n a study 
conducted each year from 1956 t o I960 by the Technical Assistance 
Board of "major causes of results below expectation and of premature 

19 / 
terminations". In 44 countries studied i n 1958^— on the basis of 
10 major causes of d i f f i c u l t y , i t was shown that 70.5 percent of 
"occurrences" were att r i b u t a b l e t o the governments. These d i f f i c u l t i e s 
arose from the lack of adequate administrative and technical services, 
lack of l o c a l s t a f f or necessary eouipment and the absence or 
inadequacy of counter-part personnel. (The problems involved i n counter­
part personnel, services and f i n a n c i a l contributions s t i l l persist and 
are currently being examined to seek solutions.) Some 12 percent of 
the occurrences reported i n the TAB study were a t t r i b u t a b l e to f a i l u r e s 
of one kind and another on the part of the i n t e r n a t i o n a l experts. The 
balance was made up of miscellaneous causes including inadequate pre­
planning of projects. 

I n 1965 the Technical Assistance Board made a study of the extent 
to which recipient governments carried out evaluations of Expanded 
Programme projects implemented i n 1963-64. Of 70 countries f o r which 
results were available only 14 percent reported "systematic evaluation 

2 0 / 
by coordinating a u t h o r i t i e s " , — This meant that the national 
authority reviewed the status of a l l projects at regular i n t e r v a l s 
although there was no evidence that specific methods of evaluation were 

1 9 / O f f i c i a l Records 'of the Economic and'Social Council, Twenty-
eighth Session, Supplement No.5, p .77 . 

2 0 / O f f i c i a l Records of the Economic and Social Council, Thirty-ninth 
Session, Supplement No.5, p.94. 
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applied. The procedure generally was that the projects were discussed 
by the coordinating authority, representatives of the p a r t i c i p a t i n g 
organizations t o the extent they were available, and the Resident Rep­
resentative. I n one country discussions took place at the beginning of 
the project, mid-way i n i t s progress and at the end shortly before the 
expert l e f t . "Systematic evaluation", not otherwise defined, was 
carried on by indi v i d u a l ministries i n 12 percent of the countries, 
and "occasional evaluation" by 19 percent. No evaluation was made by 
government departments i n 55 je rcent of the 70 countries. I t was found 
that i n the r e l a t i v e l y least developed countries judgments could be 
expressed on the work of the experts but not on the success or f a i l u r e 
of the projects as a whole. 

I t i s obvious that national evaluation machinery should be i n t i m ­
ately related both to planning and t o executing a c t i v i t i e s . Evaluation, 
properly defined, begins with project selection and continues through 
the implementation stages of the selected projects. I n commenting 
upon the f i r s t three over-all evaluation missions requested by the 
Economic and Social Council, the Secretary-General noted the a v a i l a b i l ­
i t y of technical assistance to advise governments i n planning suitable 
machinery f o r evaluation. Also, the Resident Representatives of UNDP 
and headquarters or regional o f f i c i a l s of the m u l t i - l a t e r a l agencies 

21/ 
could assist i n helping t o establish evaluation procedures.— 
Practical Problems 

Frequent references are made to the fact that the t o t a l i t y of UN. 
assistance f o r development i s small i n r e l a t i o n t o national development 
expenditures and t o b i - l a t e r a l assistance. To the extent t h i s i s true, 
i t i s very d i f f i c u l t t o distinguish that part of benefits derived which 
can be at t r i b u t e d t o the UN programmes as a whole. This i s 'particularly 
the case i f the objective of the evaluation e f f o r t i s that of assessing 
the "overall impact" of such assistance on economic and social develop­
ment - the objective set f o r t h by the Economic and Social Council. I t 
i s not r e a l l y possible to do t h i s i n the sense implied by the Council 

21/ Document E/4151, para. 39. 
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resolution because the actual situation i s a very complicated one 
of j o i n t costs and j o i n t l y achieved benefits. Any sorting out, part­
i c u l a r l y of benefits, with the object of showing what part of them 
resulted from UN assistance, would have t o employ very a r b i t r a r y methods 
andV assumptions. 

Given the r e a l i t i e s of the problem, evaluation procedures require 
t o be applied at the project l e v e l . This was, i n f a c t , the procedure 
essentially adopted i n the "overall impact" missions. This involved 
problems of selecting projects t o be examined i n depth t o the extent 
necessary to provide a basis f o r judgments. Many of these, i n existing 
circmstances, were subjective although i n some cases i t was^possible 
to reach conclusions on the basis of objective data, 

Even i f evaluation i s undertaken at the project l e v e l the j o i n t 
c o s t-joint benefit d i f f i c u l t y i s not altogether avoided. A l l projects 
are supported to a greater or lesser .extent by the recipient govern­
ments, although i n some cases the support provided, i n practice, i s 
nominal. On the other hand, government support of Special Fund pro­
jects i s substantial. I n 196"],' f o r example, government counterpart 
expenditure was 1,45 times UNDP expenditure. For the duration of the 
programme (1959-6?) counterpart expenditures were 1.54 times these of 

22/ 
UNDP.— Very much the same situation prevails i n respect of World 
Food Program projects although there i s a much greater v a r i a t i o n of 
percentage p a r t i c i p a t i o n from project t o project - WFP share of the 
projects ranging.from around 10 percent to upwards of 60 percent. 

I n some cases the projects would not have been undertaken at a l l 
had i t not been f o r m u l t i - l a t e r a l support; i n other cases the a v a i l ­
a b i l i t y of external assistance provided the energizing element which 
permitted projects t o be established. In s t i l l other cases, m u l t i ­
l a t e r a l assistance allowed the addition of a supplementary and useful 
component to a prospective or on-going project otherwise financed. 

I t i s not always easy, therefore, to apportion r e s p o n s i b i l i t y . 
I t i s not easy, either, to estimate benefits accruing from i n s t i t -

22/ Document DP/L.67, p.46. 

1 
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ution-building projects, such as technical i n s t i t u t e s , educational 
projects and projects related to the development of economic and social 
i n f r a - s t r u c t u r e . The effectiveness of these projects w i l l l i k e l y not 
be known for many years to come and specific information concerning them 
would require special and rather detailed investigations i n the future. 

Evidence of the effectiveness of projects which are essentially of 
an advisory nature i s even more d i f f i c u l t t o obtain. Most technical 
assistance projects are advisory and the results of many of these are 
intangible, not subject to any quantification or other objective out­
come. They may, indeed, be strategic or cat a l y t i c and so success may 
be imputed. 

This kind of situation constitutes "an essential dilemma i n the 
future of technical assistance" according to an evaluation report by 

23 / 
OECD on projects i n southern Yugoslavia.— The report concludes that 
"the special contribution of technical assistance i s t o provide countries 
with help on those aspects of t h e i r development proposals that are 
frequently i n danger of being overlooked, t o advise on those actions 
that either do not get done at a l l , or else get done too early or too 
l a t e , or perhaps inadequately". 

D i f f i c u l t i e s of the kind mentioned by no means imply that evaluat­
ion e f f o r t s are impossible or un-rewarding. Deliberate and systematic 
project formulation can provide a degree of assurance to a l l concerned 
that UN programmes can produce benefits, even intangible ones, s u f f i c ­
ient t o j u s t i f y t h e i r existence. 
The Diverse Nature of the Programmes 

The several governing bodies of the UN system have variously called 
f o r evaluation t o be "systematic", " s c i e n t i f i c " and "uniform". Neither 
one of these concepts f i t s the elements of the development programmes 
as a whole although one or another or a l l of them could apply to • 
parti c u l a r segments. The reason f o r t h i s i s three-fold. In the f i r s t 
place, p r a c t i c a l l y every subject-matter i n the economic,' social and 

23/ Regional Project of Kosovo-Metohija. OECD, Paris, 1968, p.52. 
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c u l t u r a l realm i s represented i n the programme by the operations of one 
or more of the UN agencies. The spectrum runs a l l the way from 
broadly general subjects - such as social development - t o highly 
technical and s c i e n t i f i c subjects such as the use of isotopes i n 
medical and a g r i c u l t u r a l research. No one formula f o r evaluation 
could reasonably apply t o such a range of projects except i n the most 
generalized way. 

Secondly, the contents or constituent elements of projects are 
si m i l a r l y very d i f f e r e n t from project t o project. Projects may com­
prise single fellowships or expert advisers, seminars, t r a i n i n g 
i n s t i t u t e s , research laboratories, reforestation, malaria eradication 
teams, mineral exploration by means of airborne electronic equipment, 
the provision of food aid and a host .of other implementing techniques 
taken singly or i n various combinations. 

F i n a l l y , the size of projects varies from a short-term fellowship 
costing perhaps $2,500 to a m u l t i - m i l l i o n d o l l a r one dealing with 
planning urban renewal and development. There are more than 1,0CG 
approved Special Fund projects, nearly 500 UNlGEF-assisted projects 
operating, 300 approved World Food Program"projects and several 
thousand technical assistance projects financed by UNDP and by the 
assessed budgets of several agencies. 

Taking a l l these factors i n t o account - the content of the pro­
grammes, the methodology employed, the wide va r i a t i o n i n the size of 
ind i v i d u a l projects and t h e i r number - i t i s clear that no single 
" s c i e n t i f i c " method could apply uniformly. I t w i l l be necessary, 
therefore, t o distinguish projects and types of projects t o which, f o r 
evaluation purposes, d i f f e r e n t i a t e d methods and guidelines would be 
applicable. 
The Question of Quantification 

In a s t r i c t sense, the purpose of the evaluation exercise i s t o 
produce some kind of objective evidence of accomplishment i n terms of 
outputs and to set t h i s against the cost of the inputs - which i n an 
id e a l situation (seldom realized) would have been committed i n the 
knowledge of alternative methods and costs of achieving the same or 
better r e s u l t s . This process implies a q^uantification of goals and 



Page 21 

targets against which progress may be measured and. effectiveness 
evaluated. Considering the d i v e r s i t y of the development programmes, 
discussed above, quantification i s no easy matter i n many cases. At 
the same time i t i s suggested that so f a r e f f o r t s to quantify have not 
been s u f f i c i e n t l y assiduous or imaginative. Even i n 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 
i f they existed. 

Even i n cases where base-line data cannot reasonably be established 
at the time of approval of the project, there i s i n almost a l l cases a 
kind of intermediate position. This would consist of a detailed plan 
of work distinguishing specified steps or a c t i v i t i e s t o 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 i f i t would contribute l i t t l e i f anything t o an 
assessment of results. 

These points w i l l be elaborated i n Part I I of the Study which deals 
with specific methods of evaluation. They are only mentioned here i n 
the context of d i f f i c u l t i e s encoimtered i n establishing and using 
reasonably objective c r i t e r i a i n the processes of evaluation. 
Cost Considerations 

Another pra c t i c a l problem, which has been discussed repeatedly, 
i s that of cost, both to the operating agency and t o the government 
concerned. Any reasonably systematic work i s l i k e l y t o involve sub­
s t a n t i a l cost and i t has been argued that a country i s deprived of 
assistance by reason of project or agency money being spent on eval­
uation. 

I t i s interesting to note, hew ever, that i n his Draft Programme and 
Budget f o r 1967-68, the Director General of UNESCO said: " I propose 
f o r the future to establish evaluation on a systematic basis, by making 
i t an in t e g r a l m r t of tJCe work plan - and budget - of a project, from 

2}J 
i t s s t a r t and throughout i t s d u r a t i o n " . — This would not apply t o a l l 

24/ Draft Programme and Budget. 1967^68. UNESCO 14 C/5, Introduction, 
paras. 168-9j under-lining i n o r i g i n a l t e x t . 
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projects, but t o the most t y p i c a l ones. Resolution 3.02 of the 
f i f t e e n t h conference i n v i t e d member states, i n t e r a l i a , "to p a r t i c i p ­
ate i n s c i e n t i f i c evaluations i n certain of the Organization's 

25/ 
p r o j e c t s . . . " . — 

The Director-General of FAO i n his Programme of 'fork and Budget 
1970-71 says that "evaluation a c t i v i t i e s include r e s p o n s i b i l i t y f o r 
post-project and follow-up evaluation and for ad hoc evaluation during 
project implementation as a regular practice." 

The International Labour Conference at i t s 51st (1967) session i n 
i t s resolution on the Evaluation of Technical Co-operation Progr-imme, 
afte r having cautioned"^ against "devoting to evaluation resources out 
of proportion to /project/ objectives", went on to sa.y " I t would be 
useful t o allocate part o f the credits f o r selected projects to a more 
systematic evaluation of t h e i r objectives, t h e i r implementation and the 
results achieved." 

The cost problem was summarized b3'" OECD as follows: "Evaluation 
i s not an academe but a purposeful exercise, a form of control 
designed to promote improvements and/or savings. By using methods 
that are as " s c i e n t i f i c as possible, care must therefore be taken t o 
make sure that the cost of evaluation and the resulting inevitable 
disturbance while checking operations do not outweigh the improvements 
and savings i t may affor d . I n other words, the studies should include 
a cost benefit analysis of evaluation i t s e l f . " 

I t i s fortunate that the cost problem now seems to be placed i n a 
perspective which recognizes the need fo r tliorough i n i t i a l appraisal 
and systematic monitoring. Vith attention turning more and more to 
i d e n t i f i c a t i o n of country needs and t o the appraisal of requests i t 
i s inevitable that costs of project preparation and operation w i l l 
increase. 'To the extent that these a c t i v i t i e s are successful, the costs 
w i l l be repaid more than amply. Unnecessary losses have occurred which 
might have been avoided through more careful planning and close apprais­
a l of national development prograiiimes with resulting benefit to the 
governraents, the agencies concerned and to the programme as a whole. 

25/ Approved Programme and Budget. 1967-68, UNESCO 14 C/5 (resolution 
3.02). 
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I t i s to be considered whether or not a percentage of estimated 
project cost should not be s p e c i f i c a l l y earmarked fo r expenses involved 
i n project preparation and to the subsequent phases i n the l i f e of a 
project where elements of evaluation are present. The j E r c e n t a g e might 
well vary from project to project, depending upon i t s probable complex­
i t y , o n the other hand, i n the interests of s i m p l i c i t y a uniform per­
centage, say two or three percent - might be charged against each 
project and the conseouent earmarkings pooled i n a special account f o r 
use selectively and as occasion • seemed to require. 

Charges of t h i s kind against the prograiiune as a whole can be 
compared with research and development costs ( R and D ) x v h i c h increas­
ingly form a separate part of budgets, i n some cases a conspicuously 
large part. Such a practice, applied to economic development, financed 
by the intern.;>tional agencies, would most cert a i n l y seem well j u s t i f i e d . 
Judicious use of the R and D account would add a si g n i f i c a n t degree 
of certainty to the adequacy of project planning and execution, there­
by avoiding possible mistakes i n i n i t i a l planning and i n the operational 
stage. The R and D technique i s a further examiple of the modern manage­
ment approach which could be easily adapted t o development programmes 
of the UN system. The cost of evaluation of a single project should 
not necessarily be judged i n r e l a t i o n to i t s direct or imjiiediate 
benefits. To do so would ignore possible long term indirect benefits 
and improvements i n planning and programming'through the feedback 
effects. 
The Cb.iectives of Evaluation 

The following principles are proposed as Food and Agriculture 
Organization objectives: 

( i ) improving t i e selection and formulation of projects and 
progranmies to suit the i n s t i t u t i o n a l framework and the development 
p r i o r i t i e s of the recipient countries; 

( i i ) i d e n t i f y i n g tiie inter-rela.tionships between projects f o r 
the purpose of evolving a coherent and effective country programme 
with maximum impact on development; 

( i i i ) adapting the scope, objectives, strategy and design of 
on-going projects i n the l i g h t of changing technical, economic and 
i n s t i t u t i o n a l conditions; 
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( i v ) suggesting measures f o r increasing the efficiency of pro­
ject implementation and modification i n project design that m i l enable 
rapid implementation; 

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

' ( v i ) improving the methodology of evaluation f o r future projects 
and programmes; 

( v i i ) , drawing appropriate conclusions from the findings of pro-, 
ject and programme evaluation for the purpose of improving the planning 
a c t i v i t i e s of the UK system and member governments. 
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ANNEX 
GLOSSARY OF TER14S USED IN THE EVALUATION • 

OF ASSISTED DEVELOPMENT ACTIVITIES 

The following i s a f i r s t l i s t of terms used i n the evaluation of 
national or multinational economic and social development a c t i v i t i e s 
assisted by inter n a t i o n a l organizations. I t has been prepared i n the 
context of the understanding that elements of evaluation enter to a 
greater or lesser extent i n t o each phase of such an a c t i v i t y . The 
l i s t i s r e s t r i c t e d to those terms which not only have ..special 
relevance to the evaluation processes but also require precise defin­
i t i o n f o r the purposes of those processes. I t i n t e n t i o n a l l y excludes 
therefore, those terms which, although relevant and widely used, are 
well understood, such as "advisory services", "experts", "equipment", 
etc.; "cost-benefit r a t i o s " , " m u l t i p l i e r effects", "impact", etc.; 
" j o i n t projects" etc. 

The glossary relates only to terms applicable to pro.iect eval­
uation and i s not necessarily applicable to programme evaluation 
which may be of a diff e r e n t character and subject t o d i f f e r e n t method 
A study of progr, iTime evaluation w i l l be taken up l a t e r . 

The concept of evaluation may be related to four d i s t i n c t phases 
i n development assistance a c t i v i t i e s , i n each of which elements of 
evaluation enter t o a greater or lesser extent. These phases are: 
project preparation, appraisal of requests, operational control and 
assessment of results. 

- Glossa.rv of terms 

Pro.iect 
An approved national or multinational development a c t i v i t y of 

varying complexity t o which the Government or Governments and the 
p a r t i c i p a t i n g i n t e r n a t i o n a l organization or organizations^ contribute 
specified inputs i n order to a t t a i n defined objectives. 

Experimental project 
A project designed t o investigate and t e s t methods and technique 

under defined conditions,• f o r possible wider application. 
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P i l o t or demonstration pro.ject 
A project designed to promote development through the demonstrat­

ion, on a l i m i t e d scale, of the a p p l i c a b i l i t y and effectiveness of 
certain tested methods and techniques. 

Integrated development pro.ject 
A project combining various elements of d i f f e r e n t economic and/or 

social sectors or subsectors i n an organic relationship. 

National pro.jects of regional development 
A project designed to assist the integrated development of a 

particular, region, zone or area within a country. 

Regional pro.ject 
A multinational development a c t i v i t y - i n which some or a l l of the 

countries of a pa r t i c u l a r geographical region p a r t i c i p a t e . 

Interregional project 
A multinational development a c t i v i t y i n which some or a l l of 

the countries of two or more geographical regions participate. 

Project objectives 
The stated purposes and aims of a pa r t i c u l a r project; t o be 

distinguished from broadly defined development objectives. 

Targets 
A statement of the expected achievements at the d i f f e r e n t stages 

of a project. 

Plan of operation 
A formal agreement 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 r e s p o n s i b i l i t i e s of each party • 
to the agreement. 

Plan of work 
A detailed statement of the proposed organization of the a c t i v i t i e s 

of a project during each of i t s d i f f e r e n t stages. 

Count erpart 
Refers to government inputs to the project, which should be 



Page 27 

specified, for example, counterpart f i n a n c i a l contribution, counterpart 
services, or counterpart personnel. , 

Fellowship 
Assistance to a Government t o enable an individual to undertake 

specified study or t r a i n i n g abroad f o r a period usually not less than 
three months. A fellow i s to be distinguished from a participant 
f o r whom f i n a n c i a l assistance i s provided to take part i n a seminar, 
study group, study tour, workshop or similar a c t i v i t y . 

Appraisal 
The processes the result of which provide a basis for decisions 

on requests for assistance i n the l i g h t of established c r i t e r i a , such 
as: relevance t o the development objectives to be attained; propriety 
i n terms of l e g i s l a t i v e and other requirements of the inte r n a t i o n a l 
system of development assistance; operational f e a s i b i l i t y ; and cost-
benefit studies. 

Gperationa.l control 
The processes including methods of inspection, reporting and other 

means, by which implementation of the project i s monitored and reviewed 
i n order to determine the extent t o which i t i s f u l f i l l i n g the s t a t e d 

targets and objectives and to introduce any necessary modifications at 
the r i g h t time. 

Assessment of results 
The processes by xi/hich, at an appropriate time before or a f t e r the 

termination of external assistance, a l l aspects of a project are review­
ed and the major direct and ind i r e c t results are systematically 
determined and c r i t i c a l l y examined -Kith respect both to the ef f e c t i v e ­
ness of the project i n attaining i t s objectives, within the context, of 
the relevant economic and social objectives, and to the guidelines to 
be derived for the, benefit of further a c t i v i t i e s . 

Follow-up 
A c t i o n taken by the appropriate i n s t i t u t i o n s i n a recipient 

country, with external assistance as and when reouired, i n consequence 
of findings, or recommendations of a project. 
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The Size and Cost of the Programmes 

In e f f o r t s t o evaluate the overall impact on economic and social 
development of United Nations financed programmes i t has been said 
that "United Matins, aid i= a s ^ a l l fraction of a snaU fractio„».2^ 
This depends, of course, on what magnitudes are being compared. I s i t 
small i n r e l a t i o n t o gross domestic product, t o the t o t a l of b i - l a t e r a l 
assistance i n technical co-operation, t o the national development bud­
get? I t i s d i f f i c u l t t o generalize so broadly - t h i s may lead t o the 
conclusion that such a small f r a c t i o n i s not worth bothering about 
and to the view that UN a c t i v i t i e s are those^ composed of low p r i o r i t y 
projects which other financing agencies r e j e c t . Such views may lead 
to the further conclusion that i t i s not worthwhile t o spend part of 
the resources for better programming and f o r systematic and f a c t u a l l y 
based evaluations. 

From the standpoint of the i n t e r n a t i o n a l agencies themselves eval­
uation of development a c t i v i t i e s would appear to be an indisputable 
requirement f o r effective programme management. In 1966 and 196? some 
52 percent of agency expenditures came from extra-budgetary sources; 

27 

i n 1968 i t i s estimated that 53 percent w i l l come from these courses.—' 
Fimds thus received are almost wholly used for development purposes. 
These percentages do not include technical co-operation a c t i v i t i e s 
financed by the assessed budgets. I f these are included the percentage 
spent f o r development would be i n the neighborhood of 60 percent. 

Even i f UN programmes are r e l a t i v e l y small they are known to 
produce sig n i f i c a n t results i n several d i f f e r e n t ways. I n some cases 
programme expenditures dominate a sector or a sub-sector of the nation­
a l economic and social programme. "In other cases UN programmes occupy 
a strategic position as f a r as progress i n development i s concerned by 
t h e i r c a t a l y t i c or m u l t i p l i e r e f f e c t . I n s t i l l other instances advice 
from international sources may prevent a reckless and p o t e n t i a l l y 

26/ Document E/415l/Add.l, para.99. ' 

27/ Document E//).501, derived from table on p.4. 
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disastrous commitment by a national government. 'These results are 
on the credit side; on the debit side are knowi cases of dismal f a i l ­
ures or, more frequently, of doubtful and inconclusive benefits. A l l 
these matters are of concern to the receiving governments, t o the i n t e r ­
national agencies involved, and to the donor governments. 

The matter of smallness or r e l a t i v e smallness, however, does not 
impress the various governing bodies concerned, or, i n t u r n , the donor 
governments, p a r t i c u l a r l y the larger ones. In general, appropriations 
for i n t e r n a t i o n a l aid are becoming harder and harder t o obtain from 
the national l e g i s l a t i v e bodies. This.applies equally t o funds 
intended for m u l t i - l a t e r a l programmes and funds intended for b i - l a t e r a l 
programmes. A number of donor countries are now taking a close look -
some of them f o r the f i r s t time - at the results of t h e i r b i - l a t e r a l 
a c t i v i t i e s , as well as i n s i s t i n g that the m u l t i - l a t e r a l agencies 
produce convincing evidence of the wisdom of t h e i r expenditures of 
contributed resources. 
Elements of Total Cost 

The impression of smallness i s supported by the fact that the 
in t e r n a t i o n a l programmes are not consolidated f o r either f i n a n c i a l or 
substantive programme scrutiny. Apart from the United Nations Develop­
ment Programme proper, which indeed dominates the t o t a l e f f o r t , there 
are "regular" prograjimies of the participating and executing agencies 
supported by t h e i r assessed b u d g e t s , o t h e r funds from various 
sources placed at t h e i r disposal, the World Food Program, the pro­
grammes of UNICEF, the High Commissioner for Refugees, the United 
Nations Relief and Works Agency and a c t i v i t i e s financed by special 
t r u s t funds, v o l u n t a r i l y contributed. .. . 

28/ I t should be noted that the regular programmes of the UN agencies 
are not i n a l l cases s t r i c t l y p a r a l l e l i n content or application 
with the UNDP technical assistance component. They are a l l 
oriented t o problems of economic and social development broadly 
conceived but with l i m i t e d differences arising from such factors 
as e l i g i b i l i t y of countries t o r eceive assistance, methods of 
implementation, project components and the substantive competence 
of the agency as set out i n i t s basic terms of reference and sub­
sequent resolutions. Agency programmes are b r i e f l y described i n 
a report to the Sixth Session of the Governing Council, docvraient 
DP/L.72. 
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In the biennium 1965-66 the f i e l d expenditures on behalf of UNDP 
Special Fund projects amounted to more than $400 m i l l i o n , including 
counterpart expenditures of the receiving governments and an estimate 
of "associated assistance"^^ to the Special Fund projects. UNDP 
expenditures on technical assistance amounted to $101.4 m i l l i o n . The 
regular programmes of technical assistance of the p a r t i c i p a t i n g and 
executing agencies came to $71.8 m i l l i o n augmented to the extent of 
$31.6 m i l l i o n by the provision of associate experts and experts r e c r u i t ­
ed on a payments b a s i s . T o t a l technical a ssistance expenditure i n 
the bi-ennium was therefore $204.8 m i l l i o n about equally d i s t r i b u t e d 
between the resources of UI\IDP and those of other agencies. 

Vtorld Food Program expenditures were about $45 m i l l i o n (excluding 
emergency aid) and those of UNICEF, UI'̂RWA and HCR together were about 
$100 m i l l i o n . The t o t a l f i e l d expenditure f o r development programmes 
i n 1965-66-was of the order of three-quarters of a b i l l i o n d o l l a r s . 

This i s a substantial sum; i t does not, however, include elements 
fo r which exact figures or estimates are not available. These include: 
technical co-operation a c t i v i t i e s of the IBRD group and IMF; the 
.direct" administrative costs of a l l the a;gencies concerned (these were 

3 1 / 
estimated i n 1964 to be approximately 2 0 ^ — of f i e l d programme 
expenditures disregarding any part of agency general over-head costs); 
the counter-part expenditures of recipient governments on the tech­
n i c a l assistance programmes (these also amount t o a substantial sum 
even though there i s a considerable s h o r t - f a l l i n performance as com­
pared with commitments); UNIGKF estimates that $2.50 i s received i n 

2 9 / Associated assistance consists of expenditures from b i - l a t e r a l and 
other sources for Special Fund projects. These contributions, 
amounting to $ 1 2 6 m i l l i o n so f a r during the l i f e of the Spe'cial 
Fund do not appear i n the f i n a n c i a l accounts. 

3 0 / Associate experts are provided without cost by several European 
Governments to the agencies fo r assignment t o 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. 

3 1 / .Document D P / L . 8 1 , para.6 . 
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contributions for every $ 1 . C 0 spent from UNICEF funds; counterpart 
contributions to WP projects i n cash or kind; "associated assistance" 
to WP projects from b i - l a t e r a l and other sources which, over the l i f e 
of the programme has amounted at least to several hundred thousand 
dollars; time spent on f i e l d assignments by s t a f f members of the 
agencies when the cost i s not borne by the f i e l d programme; "volun­
teer" personnel assigned to some agencies but not paid f o r by the 
agencies; and research costs f o r programme support by the regular 
establishments of the agencies. There i s therefore a considerable 
part of t o t a l expenditure which does not reach the o f f i c i a l f i n a n c i a l 
accounts or published estimates. I f only the most easily i d e n t i f i a b l e 
of these omissions are taken i n t o account, t h i s would bring expendit­
ures from a l l sources f o r the biennium t o well over a b i l l i o n d o l l a r s . 
Total Costs and Total Programmes 

I t would be' greatly i n the interests of t o t a l programme evaluation 
that systematic accounts, of a memoranda nature, i f nothing else, be 
maintained to record expenditures outside the assessed budgets and the 
pledged inter-governmental contributions to the operational programmes 
maintained by,the. UN family of agencies. I n addition, agency accounts 
should distinguish operational expenditures i n the f i e l d , direct pro­
gramme administrative costs and costs of the headquarters establish­
ment sub-divided between operational and other. A l l expenditures for 
f i e l d operations, whatever the source of funds, should be broken-down 
by sector and sub-sector. 

An e f f o r t should also be made to prepare and maintain estimates of 
a l l contributed resources and services, expenditures f o r vwhich do not 
reach the f i n a n c i a l accounts of the administering i n t e r n a t i o n a l agency. 
These are now being'recorded f o r "associated assistance" provided t o 
Special Fund projects by a v a r i e t y of donor governments and i n s t i t u t -

3 2 / 
i o n s , — and f o r government . counterpart expenditures. 

3 2 / See document DP/L.67/Add.4. Particulars of. "associated assistance" 
are given project by project. I t i s estimated that i n 1 9 6 ? t h i s 
assistance amoianted to $ 2 6 m i l l i o n d i s t r i b u t e d among 1 6 6 projects 
i n 60 countries. 
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Unless a l l the f i n a n c i a l costs of a l l the programmes are recorded 
i t i s not possible for governments and programme managements t o have a 
complete picture of resources and programmes. I t i s especially 
important i n the l i g h t of the requirements of the .second Development 
Decade, mentioned e a r l i e r , that the t o t a l programme of the UN family 
be sub-divided by sector and sub-sector to permit aggregation by sub­
stantive types of a c t i v i t y as a guide f o r overall and sectoral planning. 
Retrospective Data 

In considering future programme development and possible re-adjust­
ment, i t would be very i n s t r u c t i v e t o have available a compilation of 
past i d e n t i f i a b l e expenditures arranged by sector and sub-sector, 
i d e a l l y from the beginnings of the several programmes. Programmes of 
a l l agencies of the UN family should be included. This retrospective 
study should be based on a revised' c l a s s i f i c a t i o n scheme. There would 
be a number of p r a c t i c a l d i f f i c u l t i e s involved i n such a study because 
the basic information i s widely scattered i n the case of several 
agencies. A satisfactory series could be prepared s t a r t i n g , say, i n 
i 9 6 0 with the advent of the Special Fund and increased contributions 
to the technical assistance component of the UNDP. The basic data 

V - 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; i t would illuminate the heterogeneous nature of the t o t a l pro­
gramme which i s now more or less obscured by the vague and summary 
cla s s i f i c a t i o n s commonly used. 

I t may be said that a f u l l y satisfactory c l a s s i f i c a t i o n scheme by 
sector and sub-sector does not now exist. Classification schemes now 
i n use are either too summary i n form, or refer too closely to organ­
i z a t i o n a l units which may have a d i v e r s i t y of operational and research 
programmes, or are not comparable from programme to programme or have 
other shortcomings which greatly impair t h e i r usefulness f o r the pur-

33/ 
pose described above.— The preparation of a suitable scheme. 

33/ A number of special purpose c l a s s i f i c a t i o n s exist, some designed 
to expose programme content. An example i s the ACC c l a s s i f i c a t i o n 
used f o r reporting to ECOSOC on expenditures of the UN system i n 
r e l a t i o n to programmes. The l a t e s t report i s contained i n document 
S/4501. 
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designed for purposes of prograimiie analysis, i s an urgent require­
m e n t . S u c h a revised c l a s s i f i c a t i o n scheme should take account 
of a possible future computerization of programme data. 

The use of a standard system f o r overall programme review need 
not preclude the use by ind i v i d u a l agencies of other c l a s s i f i c a t ­
ions f o r i n t e r n a l purposes or required by one or another of the 
agencies or by t h e i r governing bodies and committees. 

The d i f f i c u l t i e s of preparing a useful and generally acceptable 
c l a s s i f i c a t i o n scheme are recognized. One specific problem con­
cerns the c l a s s i f i c a t i o n of multi-purpose or multi-sector projects 
of which there i s an increasing number. This i s a problem common 
to almost a l l economic c l a s s i f i c a t i o n systems; f o r example, the 
cl a s s i f i c a t i o n of i n d u s t r i a l firms (enterprises) composed of 
several classes of plants (establishments) ranging from manufactur­
ing to transport and construction i s a persistent problem. In 
the case of the development programme, however, there appear t o be 
a l i m i t e d number of combinations, even on a sub-sector l e v e l . I n 
order t o avoid the allocation problem (by a t t r i b u t i n g the whole 

3 4 / An acceptable s t a r t i n g point i n the consideration of a more 
informative c l a s s i f i c a t i o n f o r sector/sub-sector analysis i s 
shown i n a newly published table by UNDP contained i n The 
United Nations Development Programme - A Note on the Range 
and Results of i t s A c t i v i t i e s , September 1 9 6 8 , (no symbol). 
This c l a s s i f i c a t i o n covers Special Fund and technical assist­
ance a c t i v i t i e s . I t provides some 30-odd sub-sectors d i s t r i b ­
uted among the nine major sectors generally used so f a r i n 
published tabulations. I t represents a substantial improve­
ment. I t i s to be considered whether the new c l a s s i f i c a t i o n 
i n i t s present form can s a t i s f a c t o r i l y encompass some of the 
development a c t i v i t i e s of other UN agencies so that a complete 
and organized picture of t o t a l a c t i v i t y i s available. This i s 
a matter for further study. 

- A c l a s s i f i c a t i o n r e f e r r i n g to- technical assistance projects i n 
the Expanded Programme, prepared i n 1 9 6 5 , ±s contained i n Annex 
I I I of 1 5 Years and 1 5 0 . 0 0 0 S k i l l s , a publication of the former 
Technical Assistance Board (Sales N o . 6 5 . I . 1 8 ) . This shows f i e l d 
expenditures from 1 9 5 5 to 1 9 6 4 by nine major groups and 5 0 sub­
groups. While i t was not designed t o include Special Fund pro­
jects or those of non-UNDP agencies, i t may be considered as 
a useful working document i n any study of the c l a s s i f i c a t i o n 
problem. 
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project t o the major purpose - "The 50 percent r u l e " - or the 
d i f f i c u l t y of allocating t o each relevant sub-sector the estimated 
costs incurred f o r each purpose) i t would appear to be i n s t r u c t i v e 
t o shew the actual combinations, that i s a + c + d or b + c, 
separately as c l a s s i f i c a t i o n items. 
The C r i t i c a l Figure f o r Programming 

The figures given earlier a l l refer t o expenditures i n the b i ­
e n n i s 1965-66. From the standpoint of programme formulation and 
approval, however/' they tend t o under-state the case. Special 
Fund expenditures or projects i n the biennium, f o r example, were 

35/ 

of the order of $135 m i l l i o n , — w h i l e commitments made i n the . 
period were about $184 m i l l i o n and Governing Council ear-markings 
( f o r the l i f e of the projects approved during the period) were 
about $279 million,,not including any Government counterpart. The 
c r i t i c a l figure i s therefore the earmarking which i n effect reserves 
the funds f o r each project. This i s the point of decision. The 
same situation characterizes the World Food Program, where ear-
markings f o r projects approved i n any given year are considerably 
higher than the annual expenditures. Many other programmes are 
similar. The new programming procedure f o r the technical assist­
ance component of UNDP - a form of "continuous" programming pro­
vides that technical assistance projects may be approved fo r t h e i r 
duration although the funds are not earmarked,in a formal sense. 
Individual country targets are established f o r a given programme 
year, say I969, and apply provisionally f o r the next three years. 
Therefore, a conmitment i s made which may extend f o r four years 
but which involve annual allocations t o the p a r t i c i p a t i n g agencies. 
I t i s clear that forward ear-markings or coraniitments made i n a 
given year and extending f o r a future period of years w i l l consid­
erably exceed actual expenditures i n that given year or period. 
This emphasizes the need for the utmost, care i n programming. 

35/ Document DP/L.67, p . 5 4 . 
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Profiles of the Technical Assistance Projects 

The Longevity of Country Projects 
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 t h e i r s u i t a b i l i t y 
i n terms of the p r i o r i t y needs of developing countries or the approp­
riateness of the methods used for t h e i r implementation. The s t a b i l i t y 
of the programme i n terms of content i s confirmed'by an analysis' of a 

36/ 
15-country sample.— Table I shows that of the 3 6 ? sample projects 
programmed f o r the UNDP/TA component i n the 1 9 6 7 - 1 9 6 8 biennium, with 
anticipated expenditures i n 1 9 6 7 > 5 1 percent represented new projects 
and accounted f o r 4 6 percent of the value or projected expenditures 
of the programme i n 1 9 6 7 . Projects started at least i n 1 9 6 5 - 6 6 , and 
continuing constituted 4 9 percent i n terms of number of projects and 
5 4 percent of 1 9 6 7 v a l u e . ^ 

TABLE I 
UNDP/TA 1 9 6 7 programme^ (Sample) 

Experts' costs only 
Number and value of projects i n 1 9 6 7 by duration 

(Millions) 
Duration No. Percent Value 

1 9 6 7 
Percent 

Short-term - up to 9 months. 
New projects i n 1 9 6 7 - 6 8 not continuing 
New projects i n 1 9 6 7 - 6 8 continuing in t o 

next biennium or longer 
Started i n 1 9 6 5 - 6 6 or before, contin­

uing 1 9 6 7 - 6 8 . b/ 
Started i n 1 9 6 5 - 6 6 or before, contin­

uing i n t o next biennium or longer, b/ 

6 7 
9 9 

2 1 

1 4 1 

3 9 

1 8 . 3 

2 6 . 9 

5 . 7 

3 8 . 4 

1 0 . 7 

$ 0 . 6 

3 . 3 

0 . 8 

4 . 3 

1 . 1 

5 . 7 . 

3 2 . 4 

8 . 1 

4 2 . 6 

1 1 . 2 

3 6 7 1 0 0 . 0 $ 1 0 . 1 1 0 0 . 0 
i a/ As programmed. The delivered programme may be somew hat d i f f e r e n t . 

b/ 5 8 of the 1 8 0 projects i n these two categories started as early as 
1 9 5 6 - 5 7 ; of these 27 started i n 1 9 5 3 - 5 5 . 

3 6 / See note on the sample at the end of t h i s section. 
37 / The value figures refer t o the cost of experts only, and omit the 

costs of fellowships and equipment. 
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There are two points of interest here. One i s that the opportunity 
f o r new projects, r e f l e c t i n g new p r i o r i t i e s or re-arrangements of pro­
gramme, i s l i m i t e d i n each programming period by the continuation of 
projects originating i n earlier years. Continiiing projects are given 
p r i o r i t y i n the sense that f i n a n c i a l provision i s made f o r them f i r s t . 
Longevity also means that very considerable costs w i l l be involved 
over the period, a situation which should c a l l f o r periodic scrutiny 
as to the continued usefulness and s u i t a b i l i t y of the projects. I n 
the same way that governments with economic and social development 
plans normally review them i n the context of the next f i n a n c i a l period, 
development projects of the UN system should also be reviewed i n the 
context of continued programme relevance and of f i n a n c i a l capacity, 

A further a n a l y s i s ^ ^ carrying the sample projects back to 1 9 5 6 
from 1966- an 11-year period - showed that 5 8 of the projects i n the 
sample originated i n 1 9 5 6 and 1 9 5 7 or e a r l i e r . I n f a c t , 27 started 
i n the period 1 9 5 3 - 5 5 . In' terms of value, 5 2 percent of t o t a l expend­
i t u r e s f o r the entire period 1 9 5 6 to I966 represented the cost of 
projects originating i n 1 9 5 6 and 1 9 5 7 or e a r l i e r . I f an allowance i s 
made for the cost of long term projects for which no expenditures were 
made f o r a year or two during the 11-year period ( c l a s s i f i e d as among 
"int e r m i t t e n t " projects i n Table I I below), the cost of long-term 
projects for the period would be 63 percent of t o t a l expenditures i n 
the 11-year period. 

3 8 / Based on work-sheets especially provided by the UNDP. 
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TABIE I I 
UMDP/TA (Sample)^ 

Age and value of projects i n the 1 9 6 7 - 6 8 programme^ 
(Mi l l i o n s ) 

Pr 
No. 

elects 
Percent Value , Percent 

Continuous from: 1 9 5 6 3 0 1 0 . 3 $ 1 2 . 8 3 0 . 2 

5 7 2 8 9 . 6 9 . 3 2 2 . 1 

5 8 5 1 . 7 1 , 2 2 . 8 

5 9 5 1 . 7 0 . 7 1 . 6 

6 0 1 0 3 . 4 1 . 9 4 . 5 
6 1 1 3 4 . 5 1 . 8 4 . 3 
6 2 8 2 . 7 0 . 8 2 . 0 

6 3 2 1 7 . 2 1 . 7 4 . 0 

6 4 1 7 5 . 5 1 . 3 3 . 0 

6 5 3 8 1 4 . 8 1 . 0 2 . 3 

c/ 6 6 1 6 5 . 2 0 . 3 0 . 6 

Intermittent-'- 9 6 3 3 . 1 9 . 6 2 2 . 7 

2 8 7 ^ 1 0 0 . 0 $ 4 2 . 4 1 0 0 , 0 

a/ Based on work-sheets especially provided by UNDP. 
b/ Jn t h i s case the value includes fellowships and equipment as we l l 

as the cost of experts. 
cj Projects c l a s s i f i e d as "int e r m i t t e n t " are those that were not 

continuous during the time period covered. 
"d/ The difference between 287 projects examined i n some tables and the 

367 i n others i s accounted for by the fact that the sources used 
for the l a t t e r tables sub-divided some projects i n t o parts which 
were aggregated i n the other source. 
Table I I I and the~ accompanying chart i l l u s t r a t e 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. I t w i l l be noted, however, that 
the value of the long-term projects i n the sample, i n i t i a t e d at least i n 
1956 or 1957.> tended also to increase during the period covered. Their 
value i n the 1967-68 programme ( $ 4 . 4 m i l l i o n ) was substantially main­
tained and even increased s l i g h t l y over the preceding biennium, but 
occupied only 21.7 percent of the $20 m i l l i o n projected programme for 
the biennium. These values refer t o the 15-country sample only and 
exclude regional projects. 
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TABLE I I I 
UNDP/TA (Sample)^ 

Value of projects i n i t i a t e d at least i n 1956 and 1957 which were pro-

(Mill i o n s ) 

i ! Value Percent 

1956 $ 1.2 • 76.2 •) 
57 1.7 69.2 ! 
58 2 . 1 67.7 
59 2.2 67.6 
60 2 . 1 65.3 
61 1.8 57.3 

, 62 2 .2 49.2 
63 2.6 5 4 . 1 

•64 2.2 43.6 
65 1.7 37.7 
66 2.3 34 .4 

1956-66 2 2 . 1 ^ • 52.2 

1967-68 4 . 4 ^ 21.7 

a/ Based on work-sheets especially provided by UNDP. 
b/ Total expenditures (1956-66) f o r projects i n the sample was 

$42.4 m i l l i o n . 
c/ Total 1967-68 programme for projects i n the sample was $20.0 

m i l l i o n . 
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Share of t o t a l programme expenditures for long-term projects start i n g 
J-Ti ;??6 or ?^r3j-er y^c^ AncJ^ucted j.967-68 UNDP/TA pr(?firawne 

(Percent) 

Percent 
100 

1956 57 58 59 

I t should be mentioned here that the definition of a "project" used 
by the different participating agencies and at different times i s by no 
means uniform. What appears to be the same project over a period of years 
may have different components changing with the s p e c i a l i t i e s of the experts 
assigned to i t . An a g r i c u l t u r a l project, for example, on "plant production 
and protection", may have a succession of experts such as those i n desert 
locust control, cotton agronomy, horticulture and the l i k e . S i m i l a r l y 
broadly labelled projects i n "educational planning" may include s p e c i a l i s t s 
i n rather diverse f i e l d s . Nevertheless, the above conclusions hold good 
for the broad econcanic or s o c i a l sectors ccaicerned, that i s for agriculture, 

39 / 
industry and for each of the seven other sectors recognized by the UNDP,—' 

While there may w e l l be substantial reasons for such sustained e f f o r t s . 

33/ See Table V below. 
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for example i n land use or cartographic, surveys, it-would appear that 
any project with an acquired or projected expenditure of (say)-more 
than $250,000 should be a p r i o r i t y candidate f o r review and some kind of 
inte r i m forecast of prospective r e s u l t s . I t has been found i n some 
reviews of on-going projects that results were fa r below expectations, 
so much so that the project vas terminated or re-designed i n order more 
e f f e c t i v e l y to meet i t s general objectives. ViJhile i n pr i n c i p l e every 
project should be examined periodically f o r t h i s purpose, a pragmatic 
view of the si-buation suggests that there should be some i n i t i a l 
s e l e c t i v i t y m th attention being paid f i r s t to the most expensive pro­
j e c t s . Hany agencies do examine or inspect projects on an ad hoc basis 
but i t could be argued that no project, p a r t i c u l a r l y the large ones, . 
should be continued more or less automatically vdthout examination as 
to i t s effectiveness. 

The new continuous programming procedure f o r the UNDP/TA component 
•with what amounts to guarantees f o r l i f e - o f - t h e - p r o j e c t financing may 
result i n even more s t a b i l i z a t i o n of programme content i f projects are 
planned for longer periods ahead, leaving even less f i n a n c i a l resources 
fo r new and urgent recuests. The advantage of the new system, hew ever, 
i s that i t i s designed to f a c i l i t a t e better i n i t i a l planning by a l l 
p. r t i e s concerned. I t i s supposed to reduce the temptation merely t o 
extend on-going projects. Under the previous system of programming, 
there was seme incentive f o r a l l parties concerned t o f i l l - u p the target 
f i g u r e during the short programming period les t the earmarking be 
diverted elsewhere. Under the present system the country target i s 
guaranteed, so that there i s no need for h a s t i l y prepared submissions 
merely t o earmark the whole amount of the target. I t i s assumed that the 
new system w i l l make i t possible f o r recipient countries to take a new 
look at t h e i r technical assistance programmes so as t o r e l a t e them more 
closely to t h e i r p r i o r i t i e s . 

iln i ncidental b'enefit i s the administrative one arising from the 
fact that a considerable amount of paper work m i l be eliminated. The 
former system required detailed submissions and approvals for each pro­
ject every second year. The forward programme had to be projected any-
ivhere from 9 months t o 20 months ahead, and this resulted i n numerous 
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"programme changes" as countries' p r i o r i t i e s changed or d i f f e r e n t 
i n t e r n a l and external factors came into play during the biennium. Each 
prograjiime change had to go through the submission and approval routines. 
Programme changes also involved, i n some cases, transfers between 
agencies i f a country decided to switch part of i t s target earmarking 
from one major economic or social sector to another. This increased 
the amount of paper work as both the loser and the gainer agency had t o 
agree to the transfer through the machinery provided by the UNDP. Pro­
gramme' changes w i l l not altogether be avoided under the new procedure, 
but more careful planning may minimize them. 
The Single Expert Pro.i ect 

An araLysis of the sample projects, showing projects with one, two 
and tiiree or more experts, confirms a generally held view that the 
"ty'-pical" project i n the TA component consists of a single expert. 
Sixty-six percent of the 36? projects were so staffed, accounting for 
38 fE rcent of 196? values. I t i s interesting, however, that the 6? 
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 I V ) . 
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TABLE IV 
MPF/TA 1967 Programme (Sample) 
Experts' costs only (Millions) 

Projects x\ri.th one, two and three or mere/ experts, distinguishing 
duration of p r o j e c t s ^ 

No. Percent 1967 
Va lue 

i 
Percent j 

1 1 

Single Experts 
Short-term 
67-68 only 
Nsw 67-68 and continuing 
Start 1965 or before and continuing 

67 
51 
10 

115 

18.3 
13.8 

2.7 
31.4 

$ 0.6 
0.9 
0.2 
2.2 

5.7 1 
9.3 
1.6 

21.5 

243 66.2 3.9 3 8 . 1 

Two Experts 
67-68 only 
New 67-68 and continuing 
Start 1965 or before and continuing 

25 
4 

28 

6.8 
1 .1 
7.6 

0.8 
0 . 1 , 
0.9 

7.4 
1.3 
9 .2 

57 •15.5 1.8 17.9 

Three or More Experts 
67-68 only 
New 67-68 and continuing 
Start 1965 or before and continuing 

23 
7 

37 

6.3 
1.9 

1 0 . 1 

1.6 
. 0.5 

2.3 

15.7 
5.2 

2 3 . 1 

67 18.3 4.4 44.0 

• 367 100.0 $ 1 0 . 1 100.0 
1 

a/ As prograflimed. The delivered programme may be somewhat d i f f e r e n t . 

These figures also suggest the protracted nature of many projects, 
but more p a r t i c u l a r l y they draw attention to the large number of single 
expert projects. I t i s known that many such experts occupy the same 
assignments f o r f i v e years or even more. Such cases would appear to be 
an :.ndication 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 niraiber of reasons for protracted assignments, not a l l of them 
related t o orderly and substantial pursuit of the established objectives. 
With a current pro forma expert cost of 4^23,100 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 req-uited interim review 
might support continuation, modification or termination. 
The T r i Programme bv Sectors 

Table V shows the d i s t r i b u t i o n of annual expenditures ( 1 9 5 7 - 6 6 ) by 
main sectors for projects i n the 15-country sample. In recent years, 
expenditures f o r a g r i c u l t u r a l projects amounted to about 3 5 percent 
of t o t a l project value, having declined somewhat from 4 0 percent or 
more i n the e a r l i e r years. I n the period 1 9 6 2 - 6 6 other major sectors 
accounted for expenditures as follows: 

Health 1 5 + percent 
Public Administration 

and other services 1 3 " 
., I ' , Industry 1 2 + " 

Education and Science . 1 0 " ' 
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The foregoing fi g t i r e s , while probably reasonably representative 
of the UNDP/TA component, 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, the 
regular programmes of the agencies (financed from the assessed budgets) 
special t r u s t funds, the Vforld Food Program, UNICjilF and several other 
development a c t i v i t i e s of the UN family. The argument was made i n the 
preceding section of t h i s study that i t would be useful t o assemble 
the figures for a l l progranmaes, for a period of several years, on a 
more detailed c l a s s i f i c a t i o n of sectors and sub-sectors. This would 
permit a good many inferences t o be drawn as to sectoral trends and 
the implications of these f o r future programme planning. 
Regional Projects 

Regional and inter-regional projects under the UNDP/TA component 
include ( l ) t r a i n i n g i n s t i t u t e s , ( 2 ) t r a i n i n g courses, ( 3 ) - regional 
and inter-regional advisers, ( 4 ) study groups, seminars, work-shops, 
expert groups and the l i k e . Training i n s t i t u t e s are defined i n this 
study as those which provide continuous i n s t r u c t i o n for six months or 
more; t r a i n i n g courses are of shorter duration - say from two t o six 
weeks; regional and•inter-regional advisers are indi v i d u a l experts 
attached to the secretariats of the UN regional economic commissions 
and regional offices of other agencies who. are available, at the 
request of countries, f o r missions of a few days or weeks and i n some 
cases fo r several months. Study groups, seminars and the l i k e are 
organized f o r short periods of time, normally not i n excess of two 
weeks. ' . 

In the t o t a l UNDP/TA progranmie fo r 196?, regional and. i n t e r - ' 
regional projects represented a l i t t l e over 1 7 percent of the $61.4 
m i l l i o n approved programme or $10.7 m i l l i o n . O f t h i s $6.2 m i l l i o n 
was provided f o r experts, $ 4 . 1 m i l l i o n f o r fellowships and participants 
and $0.3 m i l l i o n for equipment and supplies. The two regions selected 
for detailed study accounted fo r just under 50 percent of the t o t a l 

40/ A l l data compiled from D P / T A / L . 5 , 
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expenditures programmed for regional projects.—'^ 

TAJPJ VI 
Di s t r i b u t i o n of experts i n regional and inter-regional projects 
i n the 1967 approved UI\[DP/TA programme bv type of a c t i v i t i e s , 

n-umber of projects. 1967- value and percent. 
( M i l l i o n s ) 

No. Value Percent 
1 

Training i n s t i t u t e s 
Training courses / 
Regional advisers-^ 
Seminars, etc. 

23 
63 

111 
50 

$ 0.7 
1.4 
3.8 
0.3, 

10.8 
22.0 
61.8 

5.4 

247 $ 6.2 100.0 

a/ Including inter-regional advisers assigned t o a region or sub-
region. 

• • • I t w i l l be noted that there i s a heavy concentration of expendit­
ure on regional and inter-regional advisers, nearly 62 percent. The 
use of these o f f i c e r s has tended t o expand somewhat i n recent years. 
This arrangement has proved to be a valuable instrument i n meeting 

/ cuickly urgent and unexpected needs of developing countries f o r 
advisory services,. The ready a v a i l a b i l i t y of cadres of carefully 
selected experts located generally at the sites of regional offices 
avoids the d i f f i c u l t i e s and delays i n the recruitment processes which 
i n most cases would make i t impossible f o r the agencies to respond t o 
urgent and unpredictable requests f o r assistance. The number of 
advisers provided by UNDP i s , i n some cases, supplemented by advisers 
provided under the assessed budgets of the agencies. 

41/ The regions of the Mericas and Asia and the Far East were 
selected for study. The shares of the programme devoted t o 
a c t i v i t i e s i n the four categories set out i n Table VI are very 
similar t o those of the other regions i n the UI\i c l a s s i f i c a t i o n , 
varying only by a few percentage points. ̂  
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TABLE V I I 
Di s t r i b u t i o n of the 1 9 6 7 UNDP/TA a.pproved regional and inter-regional 

programme by components. Two regions. 
(Millions) 

Total 

Experts Fellows & 
Participants 

Equip­
ment 

Total 
Value Percent Value ! Percent Value Percent 

A . 1 1 regions $ 1 0 . 7 
Americas and 
AFE 3 . 8 

$ 6 . 2 

3 . 0 

5 8 . 0 

7 9 . 0 

-

$ 4 . 1 

0 . 7 

3 8 . 3 

1 8 . 4 

$ 0 . 4 

0 . 1 

3 . 7 

2 . 7 

Other regions 
Sc I n t e r - $ 6 . 9 
'Regional 

$ 3 . 2 4 7 . 1 $ 3 . 4 5 0 . 0 $ 0 . 2 3 . 0 

The s t r i k i n g difference between the lox\f proportion for fellows 
and participants i n the sample regions compared-with .the .other regions 
and inter-regional programme i s accounted for hy the fact that $ 2 . 8 
m i l l i o n of t h e f $ 3 . . 4 m i l l i o n shown above i s programmed for i n t e r ­
regional proje'.ets. - I f t h i s i s taken account of, approximately $ 0 . 6 
m i l l i o n i s provided for fellowships i n the other regicns - Africa, 
Europe and the Middle-East. This i s close to the fi g u r e of $ 0 . 7 
m i l l i o n for the .Americas and Asia and the Far East. 

The $ 2 . 8 m i l l i o n f o r "fellows and participants" i n the i n t e r ­
regional progra me arises from the fact that some of the voluntary con­
tr i b u t i o n s to UNDP are made i n national currencies which are not free­
l y convertible, at least i n part, to other currencies. The obvious 
course, i n t h i s circumstance, i s f o r the agencies t o organize short-
term seminars and t r a i n i n g courses, which they might well wish to 
organize i n any case, i n the countries where currency r e s t r i c t i o n s 
p r e v a i l . In the 1 9 6 7 programme for inter-regional projects, approx­
imately $ 1 . 7 m i l l i o n , or about 6 0 percent of the $ 2 . 8 m i l l i o n programmed 
f o r fellov/ships, were fo r participant expenses i n connection with 
seminars or organized i n the l i g h t of currency r e s t r i c t i o n s . 

The figure f o r fellowships normally reported under that heading 
included both fellowships proposed f o r study or p r a c t i c a l t r a i n i n g i n 
academic i n s t i t u t i o n s . Government offices or i n s t a l l a t i o n s usually for 
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several months or a year or two, as w e l l as provisions f o r participants 
i n short term seminars, workshops and study tours. In the programmes 
of the two regions examined, $0.2 m i l l i o n of the $0.7 m i l l i o n recorded 
as proposed expenditures for fellowships, $0.5 m i l l i o n or about 70^ 

refers to proposed expenditures for participants. 
Experts assigned t o regional projects i n the two sample regions 

accounted f o r a projected expenditure of $3.0 m i l l i o n i n 1967 and of 
t h i s amount about 71 percent was for regional and inter-regional 
advisers. Nearly half (48 percent) of experts i n the regicns were so 
assigned. That they accounted for 71 percent of cost i s explained by 
the fact that most of these were expected t o be i n the f i e l d f o r 12 

months whereas experts assigned to t r a i n i n g courses and study groups 
normally spent only a few weeks or months. Typically, regional and 
inter-regional advisers are i n the f i e l d , on a variety of assignments, 
f o r a period of years. 
Note on the Sample 

The sample used i n the foregoing tables i s that selected by UNDP 
fo r an analysis of sector expenditures f o r an 11-year period, based on 
projects programmed for the 1967-68 technical assistance programrae, 
showing t o t a l costs from 1956 t o 1966 f o r each project. Fifteen 
countries and two regions were selected. The countries were chosen 
from each region and represented various stages of economic and social 
development. The following countries were selected: - Afghanistan, 
Algeria, Argentina, Central African Republic, Ceylon, Ethiopia, Iraq, 
Mexico, 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 f o r regional analysis. 

The t o t a l value of the 1967 approved programme was $61,420,828. 
Fellowships and equipment were costed at $9,751,363 leaving $51,669,465 

f o r experts. The cost of regional experts ($6,221,173) was deducted 
to give a t o t a l of $45,448,292 f o r experts t o be assigned t o i n d i v i d u a l 
countries. 

Numbers of expects, man-months provided f o r and the cost of the 
experts i n the sample, related t o numbers, man-months and costs i n the 
t o t a l programme, show the following r e s u l t s : 
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Experts 
Man-Months 
Value 1967 (OCC) 

Programme Sample Percent 
2,831 .655 23.1 

. • 26,381 5,775 21.9 
m,kUQ $10,134 22.3 

The sample used i n Tables I I , I I I 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 projects with projected expenditures 

d/' i n 1967. See also footnote-^to Table I I above. 
The 15 countries sample selected by UNDP was analysed also by 

broad economic and social sectors for the years 1 9 6 5 - 1 9 6 6 . The results 
are shown below: 

Comparison of expenditures bv sectors i n 1 9 6 5 - 6 6 

of 1 5 countries saraple with the t o t a l UNDP/TA programme 
(Mill i o n s ) 

Sample a/ 
Programme-^ 

Value Percent Value Percent 

Agriculture $ 4.5 30.1 $ 24.1 23.8 
Indust ry 1.6 10.4 13.4 13.2 
Public U t i l i t i e s • 1.3 8.8 10.6 10.5 
Housing 0.3 2.1 1.5 1.5 
Multi-Sector 1.1 7.3 4.5 4.4 
Health 2.4 ^ 15.6 16.2 16.0 
Education & Science 2.0 12.6 15.6 15.4 
Social Welfare 0.5 3.5 4.5 4.4 
Public Administration 1.4 9.6 10.1 10.0 
Un-distributed b/ - - ^ 0.9 0.9 

1 100.0 
• 

$101.4 100.0 

a/ DP/L.67 p.54. 

b/ The sample does not include t h i s category. 
As w i l l be seen from the table, comparisons of the percentages by 

sector between the 15 country sample and the t o t a l UNDP/TA programme 
for 1965-66 correspond reasonably well. The largest absolute discrep­
ancy i s i n agriculture where the sample showed a higher figure than 
that f o r the programme as a whole. Industry, public u t i l i t i e s and 
education showed a reverse tendency. Some of these variations may 
result from the fact that d i f f e r e n t principles of c l a s s i f i c a t i o n may 
have been used i n the two series. Such questions natur a l l y 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 a g r i c u l t u r a l products. Multi-sector 
projects are also d i f f i c u l t to c l a s s i f y because a jud;^ment has to be 
made as to what proportions of the project mix j u s t i f y c l a s s i f i c a t i o n 
as '"multi-sector". Many projects have tangential effects on sectors 
other than the main one but would not normally be considered as 
applying other than t o the main sector. Both series include regional 
and inter-regional projects. 
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Some Pre-Conditions f o r Programme Development 

Substantj.al improvements i n forward planning of programrues and 
projects would seem t o require the existence o f certain pre-conditions 
designed to assist i n decision making. The pre-conditions discussed 
i n t h i s section are mainly t o s e under the general r e s p o n s i b i l i t y of 
the m u l t i - l a t e r a l agencies and i n s t i t u t i o n s , i n d i v i d u a l l y or c o l l e c t ­
i v e l y ; others are mainly the r e s p o n s i b i l i t y of ind i v i d u a l comtries. 
These l a t t e r are discussed b r i e f l y i n a subsequent section. I n neither 
case are the suggestions made bj any rueans exhaustive, but they do 
indicate possible avenues of exploration which may be useful i n 
improved progranme and project formulation, and actions which may b e 
considered as contributing t o more effective implementation. 
Information Needs 

Given the present i n s t i t u t i o n a l arrangements which involve some 
18 programming auth o r i t i e s , each with a number of sub-authorities, 
there i s an inherent tendency f o r each to conduct prograimne discussions, 
at least i n i t i a l l y , somewhat independently i n the l i g h t of i t s own 
p r i o r i t i e s and pre-c ( C C u p a t i o n s . I t i s important that negotiations 
involving national o f f i c i a l s , agency representatives and the Resident 
Representatives be held upon the basis of a common understandirg as to 
(a) the basic economic and social situation m the country concerned 
as revealed by appropriate indicators, and (b) the sectoral development 
plans together with indications of f i n a n c i a l recuirements and the 
several sources from which these m i g h t b e met. 

Although i n general national s t a t i s t i c s i n many developing countries 
are inadequate, especially as regards data oriented to development 
problems, almost a l l countries do compile certain basic data which can 
be used to illuminate, i f not to define, the general level of conditions 
prevailing and t h e i r trends. The inte r n a t i o n a l agencies i n recent years 
have given a very great impetus to the co l l e c t i o n , improvement and 
standardization of t h e niain c ategories of economic and social s t a t i s t i c s . 
Many of these are available i n the inte r n a t i o n a l publications, but i t i s 
suspected t h a t they are not used i n pro^rairjme negotiations as systemat­
i c a l l y or '-'S consistently a s i d e a l l y t h e y should be used. 
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Almost a l l countries have development plans although many of 
these are necessarily imprecise and others are highly t h e o r e t i c a l . 
Countries do, however, need to have annual budgets or other periodic 
budgets which i n t e r a l i a set out anticipated expenditures f o r develop­
ment projects i n the public sectors. The expenditure plans should 
include both the capital budget f o r development and the recurring 
expenditures for such on-going development oriented a c t i v i t i e s as 
education, health, a g r i c u l t u r a l extension and the l i k e . Normal bud­
getary procedure also provides estimates of the o r i g i n and amount of 
resources expected i n the same f i s c a l period for which expenditures 
are envisaged. 

Systematic programme planning would involve study of s t a t i s t i c a l 
indicators, p a r t i c u l a r l y those representing the main economic and 
social s e c t o r s , t o g e t h e r with study of the sectoral development 
plans - long term and medium term - as w e l l as the development expend­
i t u r e plans contained i n the national budgets. Docments containing 
these figures co ..Id provide a common basis of informaticn f o r programm­
ing discussions by the parties concerned. A v a i l a b i l i t y of information 
of t h i s kind could usefully guide discussions of new programme needs as 
well as affording a recurrent basis f o r scrutinizing on-going programmes, 
especially those of long standing. The use of s t a t i s t i c a l indicators 
and planned sector expenditures i n the process of programme preparation 
might assist i n suggesting present and future bottlenecks i n the t o t a l 
development e f f o r t even though i t would not be generally possible i n 
present conditions to combine these and other relevant data i n an 
articul a t e d economic model. The collection and analysis of these da.ta. 
are pre-requisite for systematic programme planning. 

The a v a i l a b i l i t y of sta^tistics and information of the kind 

42/ Some suggested economic and social indicators are set out at the 
end of t h i s section. The United Nations Research I n s t i t u t e f o r 
Social Development has established a data bank of a.bout ICO social 
and economic indicators covering 115 countries with a population of 
one m i l l i o n or more for the year I960. These data are stored for 
computer r e t r i e v a l . For particulars see Research Notes. No.l, 
U N H I S D , Geneva, I968, pp. 1-7. 
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indicated xvould i n v i t e much more research than i s at present under-
tciken regarding programme and project proposals. I t s use would not 
necessarily answer Q u e s t i o n s , but i t would i n v i t e Q u e s t i o n s that needed 
to be asked, and answers attempted by a l l parties to the confrontation. 

This material would also be very valuable i n connection with the 
projections to be made to guide international actions during the Second 
Development Decade. I f "specific goals and targets f o r individual 
sectors and components" are to be elaborated, as reouested by the 
General Assembly, there would need to be a roughly compatible body of 
information available at the country l e v e l . 

I t would appear very desirable that i n i t i a t i v e s be taken by a 
central United Nations agency t o compile and keep current data sheets 
containing a comparatively small number of basic economic and social 
indicators as well as a suiifliiary by sectors of projected national 
expenditure plans f o r development, at least f o r the next f i n a n c i a l 
period. The data sheets could be made available to the national plann­
ing and executing authorities, to the headouarters and regional and 
country representatives of the international development agencies and 
to the Resident Representatives. International machinery already 
exists f o r the collection of the information; the main task i s to 
organize i t along agreed lines and to make i t available. A few agencies 
now use arrays of data concerning areas o f t h e i r 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 national and int e r n a t i o n a l resources 

comruitted to development purposes did not touch upon information con­
cerning assistance made available by the b i - l a t e r a l donors. In some 
o f f i c i a l quarters t h i s appears to be a delicate problem and not one t o 
be dealt with at the int e r n a t i o n a l l e v e l or by international i n i t i a t ­
ives. At the same time information about t o t a l resources i s of the 
utmost importance i n programme formulation. Surely knowledge of b i ­
l a t e r a l p a r t i c i p a t i o n i n development projects i s not a secret i n the 
recipient country and, for that matter, such a c t i v i t i e s are well 
advertised i n and by the donor countries i n most cases. I n f a c t , a 
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great deal of information on b i - l a t e r a l assistance i s already knom 
to the UIn IDP Kesident Representatives. Here again the problem i s simply 
one of organizing and making use of existing information at the 
c r i t i c a l times of programme formulation. 

Developing countries would no doubt benefit by the systematic 
array of information on b i - l a t e r a l plans and UN agencies would be much 
more confident of the s u i t a b i l i t y of new programme proposals. 

In t h i s connection, mention should be made of. the "Consultative 
Groups" organized by the Vforld Bank. The f i r s t one was established 
i n 1958 and by 196?^ 10 such groups were active. Nineteen aid-giving 
countries have been associated with one or more of the groups, as has 

and UNDP, Where appropriate,other i n t e r n a t i o n a l organizations 
43/ 

also p a r t i c i p a t e . — I n a few instances "consortia" have been organ­
ized, two by the VJorld Bank and two by O E C D . The consortia are some-
whr?t similar t o the consultative groups except that the aid-giving 
participants may provide some pledged amount of assistance. 

43/ The objectives of the groups are as follows: 
(a) to enable the recipient country and the several aid-giving gov­

ernments and i n s t i t u t i o n s interested i n assisting that country 
j o i n t l y to consider i t s development programine and needs i n com­
prehensive, continuing fashion, rather than piecemeal, on the 
basis of competent, objective information and analysis; 

(b) to f a c i l i t a t e the provision of external finance, technical 
assistance and advice from appropriate sources, and t h e i r 
e f f i c i e n t channelling to meet p r i o r i t y needs; 

(c) to make i t easier to adjust the character and terms of aid to 
the country's special circwistances; 

(d) to reduce confusion and d i s p a r i t y of c r i t e r i a and terms of aid 
from various sources, and duplication of e f f o r t i n the present­
ation and review of programmes and projects; 

(e) to provide opportunities f o r mitigating the problems associated 
with aid-tying and suppliers' credits; and 

( f ) to help to highlight deficiencies or d i f f i c u l t i e s i n the country^ 
economic performance and t o influence or assist the taking of 
remedial actions. 

(The World Bank, I D a and I?C, Policies and Operations, Washington, 
1968, p.72). 

44/ Development Assistance Efforts and Policies, OECD, Paris, 1967, 
p.134. 
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Research Needs 
In addition to the needs for current s t a t i s t i c s and information 

discussed above, much more basic research needs to be undertaken vdth 
respect to the content of programmes and the methods employed i n 
implementation. Teclmical cooperation generally i s expected to effect 
a transfer of technicues and s k i l l s t o the citizens of developing 
countries. A great deal has been w i t t e n i n support of tran s f e r r i n g 
•'know-how" and many examples have been given of successful implant­
ation. Cn the other hand there i s reason to doubt whether success 
has been as conspicuous as i s sometimes asserted. 

One basic reason f o r shortcomings i n achievement has been the 
inevitable tendency of experts simply to transplant to developing 
countries techniques and procedures used i n developed countries.^^^ 
This has been done mthout regard to the conditions of l i f e and work 
to be found i n developing countries. I n s t i t u t i o n a l , p o l i t i c a l and 
social arrangements vary tremendously from country t o country and 
methods that succeed i n one may not be at a l l applicable i n another. 
A r e many developing countries able now to absorb advanced engineering 
and i n d u s t r i a l techniques? I s a developed country's educational 
system t o be applied m e r i t i c a l l y i n a country just emerging i n t o 
the modern world? W i l l the peasant farmer i n an agrarian society 
accept innovations applying t o crop management? Similar questions 
arise as regards v i r t u a l l y erery a c t i v i t y undertaken by the development 
prograimnes. 

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 f o r the environmental factors to be found i n countries at 
d i f f e r e n t stages of development. This task i s by no means easy. 

The need f o r fimdamental research on development methods and 
technicues i s strongly emphasized by L i t t l e . He says: " I t i s my 
b e l i e f that countries, donors and recipients a l i k e , are pouring money 
i n t o economic development i n desperate ignorance of how money i s best 

4 5 / This i s essentially the theme of Guy Hunter's book. The Best of 
Both vj or Ids. Oxford University Press ( 1 9 6 ? ) . 
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spent f o r that purpose."—' Even i f the economic planner knew a l l 
that \m.s necessary about the main indicators and t h e i r trends. L i t t l e 
says that "he would s t i l l 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 a g r i c u l t u r a l extension, 
community development, or co-operation, xvithout knowing more about 
the probable effectiveness of such prograrmes: nor even on i n d u s t r i a l 
development without knowing more about how easily advanced techniques 
can be absorbed by unskilled people or adapted to suit t h e i r lower 
s k i l l s . "^'^ This may mean that new techniques w i l l have- t o be dis­
covered and known techninues adapted to d i f f e r e n t sets of conditions 
i n cases where t h i s has not been done. L i t t l e concludes that f a r too 
small an amount of money i s spent on research, p a r t i c u l a r l y i n the 
f i e l d of social sciences where "the need fo r more knovjledge i s 
greatest...and the research i s least." Similarly much more research 
needs t o be carried on with respect to subjects of interest to 
developing countries such as the use of certain materials and the 
development of methods of production f o r small markets. 

Referring again to the fact that one main objective of the 
development programmes i s the transfer of techniques and s k i l l s , i t 
i s not surprizing that 37 percent of the Governing Council's ear-
markings are f o r Special Eund projects i n technical education and 
t r a i n i n g . I n addition, 20 percent of earmarkings are for applied 
research projects, many of which have or are intended to have t r a i n ­
ing components. Both of these categories consist of i n s t i t u t i o n 
building i n a broad sense and are t o be distinguished from individual 
fellowships made available through the several technical co-operation 

U6/ L i t t l e , I.M.D. Aid t o Africa, London, Pergamon Press (1964) p.62. 

47/ I b i d . pp.63,64. 

48/ DP/SF/Reports, Series A. Mo.35 November 1968. 
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programmes. dth such large percentages of the Special Fund pro­
gramme devoted to education and t r a i n i n g , and to applied research, 
at least two general questions arise involving research i n programme, 
development. 

In the f i r s t place, for what occupations i s t r a i n i n g most needed? 
Unfortunately, at t h i s stage, too few countries have been able to 
carry out manpower surveys. Such surveys could indicate the present 
manpower stock i n each broad occupational grouping set against current 
needs and with projectio.s for future years of the strength needed 
on the basis of forecasted rates of development i n the d i f f e r e n t 

4 9 / 

s e c t o r s . — In the absence of manpower surveys with projections i t 
i s hardly possible to guess how to organize the i n s t r u c t i o n - whether 
the emphasis should be on tr a i n i n g for industry, f o r agriculture or 
for some other sector. There are instances i n which the output of 
trained personnel over a period of years w i l l be i n excess of the 
requirements. The reverse sit u a t i o n also exists. Both of these are 
special cases referring t o the absorptive capacity of countries where 
a miscalculation results i n an imbalance between supply and demand 
fo r particular s k i l l s . 

They also raise the question as to whether m u l t i - l a t e r a l funds 
have been spent on the "best" objective. There i s , of course, the 
argument that any t r a i n i n g , whether or not u t i l i z e d i n the specific 
area for which i t was intended, w i l l i n the end contribute something 
t o economic and social development. Nevertheless, systematic planning 
resu l t i n g i n a reasonable matching of supply and demand would appear 
to be the mser course to follow i n programme development when the 
needs are urgent and the resources l i m i t e d . 

4 9 / This point i s taken up i n a progress report on evaluation by the 
Administrator of UNDP (Document D P / L . 6 8 p a r a . 1 3 ) . 

5 0 / G-uy Hunter makes t h i s general point i n Manpower, employment and 
education i n fhe r u r a l economy of Tanzania, i n saying "Manpower 
policy shouldi therefore be concerned with the r i g h t balance and 
structure of educational expenditure i n rel a t i o n t o economic 

• opportunity; i t deals both ivith those who i n i t i a t e opportunity 
and with -those who can use i t ; i t i s the bridge between economic 
a c t i v i t y and educative e f f o r t . " UNESCO International I n s t i t u t e 
f o r Educational Planning, i a r i s ( 1 9 6 6 ) p . 1 2 . 
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The other ouestion, closely related, i s that of the l e v e l of 
t r a i n i n g , and here the same general considerations apply. I t i s 
necessary to form a reasonably correct judgment as to whether, i n a 
part i c u l a r countrjr and i n a part i c u l a r occupational category, 
t r a i n i n g should aim at the top l e v e l or the middle level or some 
l o g i c a l mixture of both. The history of the education and t r a i n i n g 
programmes shows an imbalance, i n many cases, between top and middle 
l e v e l t r a i n i n g and between academic and technical t r a i n i n g . I t must 
certa i n l y be assumed, as regards developing countries seeking to 
expand t h e i r a g r i c u l t u r a l and other resources, that there w i l l have 
to be a very large increase i n middle l e v e l technicians - a g r i c u l t u r a l 
extension workers, teachers and paramedical personnel, f o r example. 
The fact that a great many developing countries are at present 
mainly a g r i c u l t u r a l with large and dispersed populations means that 
large corps of f i e l d personnel i v i l l be required to introduce more 
modern.and productive methods to replace the t r a d i t i o n a l methods. 

I t i s unfortunately true i n some cases, even when the t r a i n i n g 
prograusiies appear well suited to future reouirements, that the results 
envisaged maj not materialize. This happens beca^use there i s a 
tendency f o r prospective students to opt f o r higher l e v e l t r a i n i n g 
on general grounds of prestige, and even some governments have pushed 
for higher l e v e l rather than for lower l e v e l technical t r a i n i n g i n 
spite of probable needs. The result i s an over supply of top l e v e l 
personnel, unable to f i n d positions and unwilling t o accept middle 
l e v e l technical posts and an under-supply of trained technical 
personnel i n the face of what i s expected to be an increasing demand 
fo r them. This i s not to say that the kind of s h o r t - f a l l s described 
represent a universal problem but a problem does exist and suitable 
research would guard against serious imbalances and' offer some guar­
antee that the "best" results would be obtained i n as many cases as 
possible. 

In both of the problems described, concerning the levels and the 
choice of occupations for which t r a i n i n g should be given, there i s 
need fo r i n i t i a l research aimed at determining the most probable 
recuirements i n the future. Research i s especially important i n view 
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of the large amount of resources being used fo r education and 
training' purposes. 

Research may also be applied t o the methodological problem of 
how best to communicate the results of applied research to the 
operations which the research was intended to benefit. I n some cases 
administrative and f i n a n c i a l arrangements are such that i t i s d i f f ­
i c u l t or impossible t o provide enough f i e l d s t a f f t o transmit and 
supervise the applica^tion of research results. Even when t h i s i s 
not the case, the acceptance of innovations i n some societies i s 
far from easy i n the f i r s t instance. 

Problems may also arise when the support services of the m u l t i ­
l a t e r a l agencies 'are withdrawn at the completion of projects. W i l l 
the acceptance level of innovations be stable, increase or decline? 
Should specific incentive measures to encourage acceptance be b u i l t 
i n t o particular projects on the assumption that the general 
incentive may be too vague to a,ppeal to a significant number of 
people? I f so, hew are the special incentives t o be supported on 
completion of the formal project t o avoid reversion to the status 
quo ante? 

Considerable research i s i n fact being carried on through f i e l d 
surveys designed to f i n d out what methods of communication and 
retention prove most effective i n given situations. This i s being 
done with respect to functional l i t e r a c y progrartjiies, some ag r i c u l ­
t u r a l programmes and several others. No f i n a l answers or solutions 
have been found but the fact that the problems are becoming well 
recognized i s of importance. I t i s important also that these problems 
should be considered, as f a r as possible, at the project pla^nning 
stage and approvals mthheld u n t i l some reasonable hope of solving 
the connected problems of ensuring eventual absorption of t r a i n i n g 
and of making certain that the results of applied research, often 
encouraging, can be conuuunicated to and applied by large numbers of 
persons. 

I t may be inferred from the foregoing discussion that research, t o 
an increasing extent, should be essentially operationally-oriented; 
i . e . t o pai-ticular types of projects and prograiisues. Basic academic 
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research' i s , of course, essential, as i s laboratory and experiment 
station research. The ultimate objective, however, i s the application 
of research findings t o p r a c t i c a l problems of development. This may 
recuire f^urther experimentation and modification i n the l i g h t of 
circumstances found i n p a r t i c u l a r countries at par t i c u l a r 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, i s the r e t r i e v a l of past exper­
ience. Past experience needs to be organically linked with current 
programme operation and scrutiny. 

A systematic r e t r i e v a l system i s not only capable of recapturing 
past experience but i t also has obvious advantages f o r the management 
of on-going projects. This i s true f o r s t r i c t l y administrative 
purposes as wel l as for technical and. substantive information and 
decisions. 

On the operational side i t can record and reproduce a l l factors 
related to the programme or project. I n programme management i t i s 
important t o keep up-to-date on a l l matters which affect the admin­
i s t r a t i v e efficiency of the operation and the progress of implement­
ation. I t i s important t o know whether scheduled commitments are 
being met or not.. These include a l l inputs t o the project set out 
i n the work plan whether they are the r e s p o n s i b i l i t y of the operating 
agency or of the Government or of other authorities concerned. Delays 
i n the introduction of agreed inputs can seriously impair operational 
eff i c i e n c y . A current monitoring system may provide the infoimation 
necessary fo r the appropriate authority t o take the indicated remedial 
action. I t can also a l e r t the management of the project t o admin­
i s t r a t i v e matters, f o r example such as giving notice of expiration 
of an expert's contract well i n advance of the contract idate, so that 
action can be taken f o r renewal of contract or f o r the recruitment of 
a new expert i f t h i s should be necessary. Information of t h i s kind 
provides an important management t o o l , and the lack of i t i n many 
cases has caused delay and f r u s t r a t i o n i n the orderly and e f f i c i e n t 
execution of the project. 
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I n addition to the streamlining and control of s t r i c t l y admin­
i s t r a t i v e procedures, a current information system, based on substant­
ive reports from the f i e l d and other sources on technical problans 
of implementation, on newly discovered methods or on those proved 
not to be e f f i c i e n t i n the circumstances existing i n the country, w i l l 
y i e l d important information f o r the technical s t a f f of the agency. 
Their consideration of the problan involved may result i n some modi­
f i c a t i o n i n 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 i n ensuring an effective outcome of the project. 

But past experience i s 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 
i s l i t t l e doubt that the knowledge and comprehension of the manage­
ment agencies have improved and that managanent too l s have sharpened. 

That a great deal of experience has been acquired may be 
inferred from the fact that i n the f i r s t 15 years of the Expanded 
Progranmie more thanjo ,000 experts served i n the developing countries 
fo r a t o t a l of 32,000 m a n - y e a r s . T h i s does not include experts 
serving with the Special Fund or experts mth the regular programmes 
of the agencies. "But for the most part the lessons of experience 
repose i n the memories of programme managers, i n project f i l e s , i n 
the experience and reports of experts and i n the minds of national 
o f f i c i a l s . This situation has prompted the Administrator of UNDP to 
state that the agencies"have no memory".There i s very l i t t l e 
collated knowledge about the factors and conditions which make for 
success and those which make for f a i l u r e . 

The r e t r i e v a l of information from a l l relevant sources, including 
technical recommendations of expert groups organized by the agencies 
and policy formulations prepared by the several governing bodies, i s 
becoming recognized as an important and inescapable r e s p o n s i b i l i t y of 
the administering agencies to improve project planning and implement-

51/ 15 Tears and 150.000 S k i l l s , op. c i t . p . l ^ p.138. 
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ation. 
One international agency has assembled a l l pertinent information 

on the important elements of prograimne development and management 
i n a computerized system, and some other agencies are considering 

• similar arrangements. Cne large b i - l a t e r a l agency i s setting up a 
computer operation b a s e d on a ccmprehensive and integrated reporting 
system reaching from pre-project appraisal a c t i v i t i e s , through 
implementation, and to the f i n a l assessment of results. 

The ouestion of information storage and r e t r i e v a l i s already 
being studied more mdely. The Computer Users Corrmittee established 
by the Administrative Committee on Co-ordination i s to be concerned 
with so'iLe i B u n e d i a t e administrative pi-oblems, but ultimately i s t o • 
look i n t o such cuestions as to how the combined computer needs of 

52/ 
the UN agencies may best be met i n the f u t u r e . — ' 

I n addition, the UNDP Governing Council at i t s June 1968 
session requested the Adrainistrator to report on "the f e a s i b i l i t y of 
setting up and operating a system of automatic data storage, pro-

53/ 
eessing and r e t r i e v a l " . — ' Subsequently, the Economic and Social 
Council at i t s f o r t y - f i f t h session adopted a resolution expressing 
int e r e s t i n the study to be prepared by the Administrator and 
requesting co-operation with the ACC and other bodies. 

The ECUSCC resolution emphasized "that the f i r s t p r i nciple of 
the storage, r e t r i e v a l and dissemination of project information must 
be the rigorous selection of material that seems l i k e l y to be of 
future use"-^^. This, indeed, i s the central problem. Cne school 

52/ T h i r t y - f o u r t h Report of the Administrative Committee on Co­
ordination, document E/4Z).86, pp. 42-43. 

53/ O f f i c i a l Records of the Economic and Social Council, E o r t y - f i f t h 
Session, Supplement 6A, para.331. 

54/ O f f i c i a l Records of the Economic and Social Council, F o r t y - f i f t h 
Session, Supplement No.l, resolution I365. 

55/ Operative para.l, of resolution I365. 
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of thought i n s i s t s that p r a c t i c a l l y a l l information should be stored 
against possible future r e t r i e v a l . The other school i n s i s t s , as 
does the Council, that a "rigorous" selection process should be 
followed. The argument revolves around the respective costs of 
inputs to the computer. Discriminating selection reouires pro­
fessional decisions as to what b i t s of information are l i k e l y to be 
of use i n the future and would therefore qualify as inputs. Methods 
exist, hovrever, f o r simplifying the on-going process once the 
i n i t i a l substantive decisions have been made. 

As i n other research a c t i v i t i e s designed t o improve forward 
plannin-^, project management and the assessment of results, computer 
stora'-e and r e t r i e v a l , or other equivalent methods i n some cases, 
w i l l cost money but i n the long run w i l l more than j u s t i f y the 
expenditure. No business concern would rel y f o r i t s f i n a n c i a l and 
programme decisions on the memories and f i l e s of a constantly 
changing corps of o f f i c i a l s . 
Machinery for -Prograr.iming 

As has been--., seen i n previous sections, the basic sourc'e of 
weakness i n the^-development prograLmes' of the UN system.lies i n the 
processes involved i n the formulation of country programnies and i n 
project preparation. There are tMo reasons accounting for 
inadequate prograiiiming. In the f i r s t place, too few countries are 
now equipped with effective planning s t a f f s and vd.th authoritative 
co-ordinating and administrative arrangements. Secondly, the pro­
grammes of the UN system are fragmented and dispersed among nearly 
a score of autonomous agencies, a situation which impedes an 
integrated approach to the problems of developing countries. Nation­
a l p r i o r i t i e s may be distorted or ignored with resources committed 
to objectives \i;hich may not be of the f i r s t importance f o r econoHdc 
and social development i n pa r t i c u l a r countries. 

I t i s assumed as a basic premise that programmes should be 
country-based - that i s , they should be directed to the development 
needs of each country and not formulated centrally. Each country i s 
di f f e r e n t i n i t s economic, social and p o l i t i c a l characteristics and 
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i t i s reouired of the multi-national a encies to assist i n preparing 
progrananes and projects adapted to national problems, including 
those which are "marginal but decisive". 

There has been considerable discussion to the effect that a 
countrjT- prograrrime financed by agencies of the UN system should form 
a "coherent whole". Presumably t h i s means that there should be some 
kind of balance or integration among projects i n the main economic 
and social sectors of the development prograiimie. This surely i s not 
a necessary condition. VJhat i s wanted i s a r a t i o n a l and integrated 
country programme taking account of a l l sources of finance - the 
national government, international and b i - l a t e r a l sources and the 
private sector. I t i s not a matter of concern that any one financing 
component of the t o t a l programme has to be balanced or coherent 
w i t h i n i t s e l f . 

I t i s considered that the p o s s i b i l i t y of more thoughtful and 
systematic programming has been considerably strengthened with the 
adoption of continuous programming for the technical assistance 
component of the UNDP. This means that projects may be established 
as and lihen needed and, i n p r i n c i p l e , can be financed for the l i f e 
ox the projects (assuming the a v a i l a b i l i t y of funds). This scheme 
avoids the former problem caused by the necessity for country pro­
grammes to be formulated i n a short period of tvjo or three months, 
one or two years i n advance of t h e i r operational-period. This pro­
cedure gave r i s e to undue haste i n programming and to subsequent 
innumerable programme changes. 

Thus projects under nearly a l l the programmes of the UN develop­
ment system may be submi.tted when the needs arise. I n a few other 
cases, f i n a n c i a l regulations and administrative practices might have 
to be adjusted to f a c i l i t a t e continuous progranmiing but these would 
not appear to be insuperable obstacles. 
New. Methods of Programming 

57/ 
In discussing "a nevr look at programming",— the Administrator 

56/ Document DP/L.57 para.26. 

57/ I b i d , paras. 23-28. 
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of UlfflP suggested that "one very important way i n which the more 
general outline of needs can be transformed i n t o project requests 
i s a system of j o i n t programming a c t i v i t i e s between UNDP and each 
of the agencies p a r t i c i p a t i n g i n the Programme". This would be 
achieved through discussions at agency headquarters and m t h the 
planning departments of governments. "Joint programming" of the 
kind described has been i n i t i a t e d i n l i m i t e d and informal ways, 
especially with reference to Special Fund projects. In the January 
1969 submission t o the Governing Council, for example, projects 
representing some 30 percent of earmarkings were j o i n t l y prepared 
by various combinations of o f f i c i a l s from UNDP and the executing 
agencies. 

In another approach to the programming problem, the UN Department 
of Economic and Social A f f a i r s undertook programme planning missions 
i n two countries i n 1968 and made arrangements fo r a t h i r d mission to 
be organized i n 1969• The missions were carried out i n consultation 
with UNDP and some of the larger agencies. The Resident Representat­
ive played an important r o l e . The missions represented a f i r s t 
attempt at a systematic review of programme requirements i n the l i g h t 
of the p r i o r i t i e s of the national development plans and the prospect­
ive resources t o give effect to the p l a n s . T h e missions were 
experimental i n a sense but they may suggest a method which may be 
further pursued. 

Another arrangement i s also being discussed. This involves the 
formation of sub-regional adviser teams s k i l l e d i n the various 
disciplines necessary for economic and social planning. Each team, 
supported by the renuired background research by t h e i r headquarters, 
the regional commissions, development banks and i n s t i t u t e s , could 
provide systematic planning services for several or a number of 
countries as well as development planning and information units at 
t h e i r respective headquarters. Here again, f i n a n c i a l and other 
considerations would imply a modest and experimental start i n sub-
regions most i n need of assistance. 

58/ The Consultative Groups organized by The World Bank are discussed 
above on p.54. 
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A much more' far-reaching proposal, bearing on programming, was 
made by Max F. M i l l i k a n , member of the UN Committee for Development 
i'lanning.^^ M i l l i k a n suggests a Vforld Development Council ( l ) to 
establish i n t e r n a t i o n a l l y agreed c r i t e r i a f o r evaluating the national 
in t e r e s t i n the plans of both developed and developing countries; 
(2) to review the long run plans of individual developed and develop­
ing countries i n order to test t h e i r consistency with-vhatever global 
targets have been established; (3) t o report regularly to the United 
Na.tions and the international public on progress under plans, and 
plan implementation; (4) to recommend per i o d i c a l l y t o both aid 
recipients and aid donors appropriate measures to accelerate develop­
ment and to iiiLprove plan implementation. This i s not a direct 
approach to prograijning but i s very closely linked i n that a review 
of national plans and mocsures ("evaluation" i n Mr. Millikan's terms) 
to accelerate development would be bound t o have a very considerable 
impact on prograumae and project f o r r a u l a t i o n . ^ ^ 

Such a World Council, however, seems very much i n the future, 
meritorious as the scheme may seem i n p r i n c i p l e . As has been made 
clear i n earl i e r parts of t i i i s study, there are 18 largely autonomous 
programming agencies. I t i s true that the agencies collaborate i n a 
number of i n t e r - d i s c i p l i n a r y projects, or SUID-contract a part of a 
multi-purpose project. But t h i s i s not programming i n the sense 
intended here. 
Practical Steps 

Given the present i n s t i t u t i o n a l arrang ments, what steps may be 
envisaged i n the near term to r a t i o n a l i z e prograrmne and project 
formulation? I t would appear that the solution must be pragmatic, 
empirical and -selective. • / 

A series of t r i - p a r t i t i e , or multi-partit:e, programming missions 

59/ Document E/AC.54/L.28, p.9. j 
60/ Some experience has been gained on a regional l e v e l by the Inter-

American Conmiittee on the Alliance/for Progress (CIAP). This 
a c t i v i t y so far has not come up t o / i n i t i a l expectations. See 
Saez, Raul S. The nine 'vilse men and the alliance f o r pirogress. 
International Organization, l i i n t e r , 1968, pp. 244-269. 
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could be organized on an ad hoc basis to assist countries t o review 
the present complement of projects and to consider new ones. The 
missions would be composed of UrOP (including the Resident Represent­
atives), the national planning o f f i c i a l s , economic development 
planners, a g r i c u l t u r a l development planners and social development 
planners. The continuous programirdng procedure, now more generally-
used, would f a c i l i t a t e the conduct of the missions since they could 
be spread out over time, hopefully t o coincide with the periods of 
national plans and preparation. 

Not a l l countries need be covered. Countries with effective 
planning and administrative establishments could be excused from the 
exercise, at least for the i n i t i a l round. Missions t o countries 
with very suiall prograimnes might have low p r i o r i t y . Larger countries, 
or taose most i n need of programming assistance, should receive 
p r i o r i t y attention. In any case, programme missions would not 
usually be reouired moi e than once i n a two-year period but i t would 
appear desirable that they take place periodically. VJith such a 
selective approach, costs need not be excessive, having i n mind that 
quite a l o t of t r a v e l money and secretariat time i s now being spent on 
missions despatched by the in d i v i d u a l agencies. 

An adeouate information base would be needed to f a c i l i t a t e a 
systematic programme review. Relevant economic and social indicators 
should be available with some trend analysis. Particulars of the 
national development plans f o r 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 i n the next two years. National 
expenditure estimates should include projected capital cost, associated 
operational costs and what part of the current operating budget related 
to expenditure for education, agriculture and such other sectors as 
are related t o development. An opportunity would thus be given also 
fo r the review of the main on-going projects to see whether revisions 
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or other actions were called l o r . - ^ ^ 
I t i s to be hoped that what might be called the i n s t i t u t i o n a l 

scope of the ad hoc missions would be broad enough t o include the 
development progranmies of agencies of the UN system not subject t o 
review of the UNDP Governing Council. I t should also include the 
regular (assessed budget) prograimnes of the agencies and special trust 
funds established f o r specific development purposes. As has been shown, 
these types of prograraiiies together account for at least 30 percent 
of the t o t a l development e f f o r t of the UN system. 

v-'hatever form of machinery may ultimately emerge from a consider­
ation of the several mechanisms f o r the r a t i o n a l organization of 
programming now being studied, i t i s necessary, without question, f o r 
a start to be made. With programming operations strengthened and 
project preparation systematically organized, an i n d i r e c t benefit 
would very l i k e l y be a ra t i o n a l i z a t i o n of the hetereogeneous and 
unstructured a c t i v i t i e s now carried on i n the name of evaluation. 
Pressure vjould begin t o be applied at the most vulnerable points. 
A sound progranUiLO with properly prepared projects w i l l have b u i l t - i n 
iii'Chinery f o r monitoring during the operational phases, with some 
basis to evaluate effectiveness at the end, and for feed-back 
information t o assist i n future planning. Evaluation and appraisal 
e f f o r t s at the i n i t i a l stage would produce important c u a l i t a t i v e 
improvements i n progranmie. 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 a c t i v i t i e s of 
various kinds. 

61/ I t i s interesting to note that many of the formal 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 i n the project submissions showed that projects 
accounting f o r some 60 percent of the t o t a l earmarkings of $96 
m i l l i o n were scheduled for review; projects representing 51 per­
cent of t o t a l earmarkings were to be reviewed j o i n t l y by UwDP and 
the agencies ccncerned. 
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ANNEX 
LIST CF ECONOMIC AND SOCIAL INDICATORS 

(Tentative) 

1. Gross domestic product, per capita (period). 
2. Rate of change i n gross domestic product (period). 
3. I n d u s t r i a l o r i g i n of gross domestic product at factor cost (period). 
4. Population by age and sex: 15 - 49, 50 and over (or more detailed), 
5. Percent of labour force i n agriculture, or percent dependent on 

agriculture ( l a t e s t census or sample). 
6. Percent of population 15 years and over unable to read and write 

(two censuses). 
7. Percent of population aged 5 - 1 4 and 15 - 19 enrolled i n primary 

and secondary levels (two censuses). 
8. Birth rate (period). 
9. Infant mortality (period). 
10. Index numbers of a g r i c u l t u r a l production, t o t a l and of which food 

(period). 
11. Exports and imports of food (period) and net balance, distinguish­

ing currency areas i f possible. 
12. Other merchandise trade balances by major groups of the Standard 

International Trade Classification (period). 
13. Terms of trade (period). 
14. Government development budget: t o t a l , and of which, education, 

health, social services, public works, agriculture, etc. ( t h i s 
should be as detailed as possible). 

15. Net balance of government expenditures and receipts (period). 
16. Public debt, distinguishing domestic and foreign with projected 

debt service obligations f o r the l a t t e r projections. 

By "period" i s meant annual figures f o r (say) 5 years or more, 
depending upon the national s t a t i s t i c s available. 
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Planning at the Country Level 

I t i s the professed intention of m u l t i - l a t e r a l development 
agencies to associate t h e i r f i e l d a c t i v i t i e s as closely as possible 
with national development plans and the p r i o r i t i e s contained i n them, 
idealization of t h i s i n t e n t i o n , however, depends heavily upon the 
existence ox plans, the efficiency of t h e i r formulation and the effect­
iveness of t h e i r implementation. 

I t i s true that aLuost a l l developing countries have national 
economic and social development plans. These plans vary enormously 
i n precision of f o r m u l a t i o n , scope and "implementability", They may 
be l i t t l e more than shopping l i s t s described by Waterston as the 
"project-by-project" approach where proposed public investment pro­
jects i n mixed economies " a r e l i t t l e related t o each other or to a 
unifying concept. "-^^ A t the other end of the scale are those countries 
which can prepare and implement 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 t a r g e t s . " ^ ^ Such schemes are based upon elaborated growth 
models taking account of a l l the relevant economic variables. Very 
few countries at present have the capability to f o K a u l a t e and give 
effect t o comprehensive plans, despite the prolonged e f f o r t s by 
in d i v i d u a l governments and in t e r n a t i o n a l i n s t i t u t i o n s as exemplified 
by the experience of many Latin American countries. 

• There are important reasons for the i n a b i l i t y , up to now, of, a 
great many .governments, to go very f a r either i n preparing an integrated 
public investment scheme or i n creating and maintaining a comprehensive 
plan. These reasons are cogently elaborated by Wat erst on^^and i n the 
report of the second session of the United Nations Conmiittee for Devel-

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

62/ I b i d . p.65. 

63/ I b i d , chapters V I I I and IX. 
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opment Planning.— Although the Committee, at t h i s session, dealt 
liiainly vjith problems of planning i n Latin America, experience has 
shown that the d i f f i c u l t i e s found there have also arisen elsewhere. 
Shortcomings of Many Development Plans 

Deficiencies i n the public administration, caused by p o l i t i c a l 
and i n s t i t u t i o n a l factors, mean that the status of the planning o f f i c e 
within the government i s not s u f f i c i e n t l y clear as regards i t s r e l a t ­
ionship to the executive or to the policy making authority. There i s 
a considerable body of opinion holding the view that the planning 
machinery should be administratively separate from the decision maker -
that i s , the planning agency should not be involved i n the m i n i s t e r i a l 
decisions required for execution of the sectoral plans. However t h i s 
may be, a need exists f o r 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 evaluation and 
control arrangements wliich themselves w i l l help to integrate planning 
and administration. 

Moreover, many plans do not contain a satisfactory development 
strategy, that i s , an orderly array of ends and means i\rhich takes 
account of broad economic and social aims and of capabilities f o r 
reaching them. A plan i n the acceptable sense of the term i s not 
merely a collection of projects; projects should r e l a t e to one 
another i n a r e a l i s t i c 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 r e d i s t r i b u t i o n , education and other economic and 
social aims. 

Many plans, also, lack operational components and machinery to 
transform elements of the plans i n t o specific a c t i v i t i e s f a l l i n g within 
pa r t i c u l a r sectors and t i e d to the periodic national budgets. Medium 
and long-tem plans need to be reviewed annually i n connection with 

64/ O f f i c i a l Records of the Economic and Social Council, F o r t y - t h i r d 
Session, Supplement No,.7j pp. 13-19. 
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preparations for the next f i n a n c i a l period. Conditions may have 
changed, there may have been s h o r t - f a l l s i n project implementation, 
urgent new or revised p r i o r i t i e s may have emerged and exogenous 
factors, also unforeseen, may have seriously altered the premises 
upon which the plan i s based. Here again the importance of two-way 
feed-back arrangements between planners and executors must be stressed. 

The absence of timely s t a t i s t i c s , (and i n some cases the almost 
complete lack of s t a t i s t i c s ) needed for plan formulation and implement­
ation i s a serious problem. Data are needed to record the position of 
indiv i d u a l sectors and the relationships among them. I t has even 
been suggested that some of the f i n a n c i a l resources marked for devel­
opment be used to improve the scope and timeliness of s t a t i s t i c s 
related t o development and to restructure the s t a t i s t i c a l system i f 
t h i s should be indicated. The s t a t i s t i c s should be oriented toward 
development problems as these are the main tasks i n hand.^^ 

I n this' connection, the lack of broadly based research on 
-resources, techniques, bottlenecks to development and similar factors 
create d i f f i c u l t i e s i n sorting out the c r u c i a l p r i o r i t i e s t o be satis­
f i e d by the scarce means available. 

The general situation i s very much the same i n Africa as i n 
•'-'atin America. Changes i n government policies leading t o successful 
implementation of development plans have not been made. Too frequently 
unforeseen events, such as those a r i s i n g from external trade problems 
and uncertainties attached to external f i n a n c i a l assistance have 
int e r f e r e d with the orderly carrying out of the plan. Moreover, the 
necessary reforms of the administrative machinery have not yet been 
made.^'^ 

65/ Suggestions for s t a t i s t i c s related to development are contained i n 
S t a t i s t i c a l Series for the Use of Less Developed Countries i n 
Programmes of Economic and Social Development, United Nations 
Publication - oT/STAT/Ser.M/31. The United Nations Research I n s t i t ­
ute,for Social-Development has prepared a l i s t of indicators for a 
large number of countries. These data are especialjy selected to 
refer p r i n c i p a l l y to the social aspects of development but they 
include also relevant economic s t a t i s t i c s . 

66/ Document E/AC.54/L.27, p.11. 
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I t also appears true that although existing s t a t i s t i c s and other 
information are f a r from adeouate, enough • exist s i n several African 
countries tc. lead to substantial improvements i n project formulation 
and execution but i t has not been taken account of at the decision 
making levels. Few means exist, at the operational stage,'to'feed­
back important information to the planning levels of governments. 
Even i f essential data are available at the project planning stage i n 
the current sectoral si t u a t i o n , r e l i a b l e estimates of the probable 
resource a v a i l a b i l i t i e s and the constraints attaching to them are not 
s u f f i c i e n t l y allowed for because of the lack of a f u l l y organized 
information system. Vlhereas one side of the development plan-resource 
allocation equation may be at least generally known, far too l i t t l e i s 

67/ 
known about the other s i d e . — 
The Need t o Strengthen Planning Machinery 

Given the d i f f i c u l t i e s that countries encounter i n the preparation 
of plans, and t h e i r implementation, i t i s not surprizing i f technical 
cooperation extended by m u l t i - l a t e r a l and b i - l a t e r a l agencies may not 
correspond too well with the r e a l p r i o r i t y needs of recipients. The 
assistance offered, and taken, may r e f l e c t the aspirations and.motives 
of the donor agency, and i n t h i s way well intended aid may be d i s s i ­
pated i n undertakings which are of marginal value at best. 

The Committee f o r Development Planning recognized the double prob­
lem of possibly immature development plans and the r e a l i s t i c programm­
ing of a technical cooperation i n one of i t s recommendations. I t 
stated that there i s a need f o r "stronger technical assistance support 
and more effective u t i l i z a t i o n by Governments of the technical assist­
ance f o r planning provided through international agencies and the 
i n s t i t u t i o n s maintained by them; i n that respect, governments and 
agencies should be guided i n the foriuulation and implementation of 
technical assistance programriies by the Committee's recommendations on 
planning and plan implementation. Also important i s the co-ordination 

67/ I b i d . pp. 36-37. 



Page 74 

between the international' agencies providing technical assistance f o r 
planning and the international f i n a n c i a l agencies, i n addition t o the 
i n t e r n a l co-ordination between the various agencies. "-^^ 

This recommendation was based on the observation by a member of 
the Committee that "Every country sho.ld therefore draw up a technical 
assistance prograimne as an i n t e g r a l part of i t s development plan. 
Only then should i t apply t o the donor countries f o r the assistance 
i t reouired. Unfortunately, the developing countries did not have 
such plans; they should be helped t o prepare them so that i n asking 
f o r technical assistance they would know exactly what they were doing, 
and would be able t o turn the services provided t o the best possible 

69/ account."— 
The Economic and Social Council has f o r some time emphasized the 

need f o r developing countries t o strengthen t h e i r planning machinery 
both i n regard to the substance of the plans themselves,' and i n regard 
t o matters of administration and co-ordination so as to f a c i l i t a t e 
p r a c t i c a l implementation. As i s indicated above, reforms of the kind 
needed w i l l not be easy to effect i n the face of strongly intrenched 
i n s t i t u t i o n a l and social factors and, i n many of the newer countries, 
a degree of administrative inexperience. Moreover, the s t a t i s t i c a l 
and other research materials i n most countries must be expanded and 
re-directed i n order t o adapt them s p e c i f i c a l l y to development 
objectives. 

I n 1965, the Council requested the Secretary-General, the regional 
economic commissions and the specialized agencies "to continue and 
i n t e n s i f y t h e i r a c t i v i t i e s with respect t o economic planning and pro­
jections and to the transfer of knowledge on those subjects, with the 
co-operation of the Governments concerned. "-^^ In 1966 the Council 

68/ O f f i c i a l Records of the Economic and Social Council, F o r t y - t h i r d 
Session, Supplement No.7, p.25. 

69/ Document E/AC.54/SR.14-19, p . l06. 

70/ O f f i c i a l Records of the Economic and Social Council, T h i r t y - n i n t h 
Session, Supplement No.l, resolution 1079. 
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expressed the hope that the nev;ly established Committee fo r Development 
Planning would i n t e n s i f y i t s work on planning with a view "to enabling 
the organizations of the United Nations family t o provide technical 
assistance to the developing countries i n the preparation of suitable 

71/ 
planning methods and i n the application of t i i e i r development p l a n s . " — 

In somewhat stronger' language the Council i n I967 i n v i t e d the 
Governments of the developing countries t o consider, " i n the l i g h t of 
the recommendations made by the Committee f o r Development Planning 
and i n accordance with the circumstances prevailing i n t h e i r countries, 
the a d v i s a b i l i t y of formulating concerted and vigorous development 
policies so as to bring about rapid improvements i n mobilizing 
resources, i n strengthening the machinery f o r plan formulation and 
plan implem.entation, and i n i n i t i a t i n g i n s t i t u t i o n a l changes which 

72/ 
are. essential f o r accelerating the process of economic development."— 

In view of the crucial role of Governments i n planning, adminis­
t r a t i o n and co-ordination of development a c t i v i t i e s , and, i n the case 
of a number of newly independent countries, an apparently excessive 
mobility of administrative o i f i c e r s , i t would seem an urgent matter 
that the UN' system f i n d p r a c t i c a l ways and means to provide substantial 
assistance to strengthen the capability of requesting Governments for 
purposes of development planning. Highest p r i o r i t y should therefore 
be given to t r a i n i n g o f f i c i a l s i n the planning and management of 
technical co-operation. 
The Need for Research 

A number of countries i n recent years have obtained in t e r n a t i o n a l 
technical assistance i n the preparation of development plans. I t 
appears, hov/ever, that much more should be done, especially i n the 
l i g h t of the probable requirements of the second Development Decade 

71/• O f f i c i a l Records of the Economic and Social Coimcil, F o r t y - f i r s t 
Session, Supplement.No.l, resolution IIZ+S. 

72/ O f f i c i a l Records of the. Economic and Social Council, F o r t y - t h i r d 
Session, Supplement No.l, resolution 1259. 
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referred t o above. There i s a,need for'a systematic analysis of 
existing plans i n the l i g h t of known economic and social indicators. 
There i s need for an appraisal of the causes of the existing gap 
betv;een the plans and the operational a c t i v i t i e s designed t o transform 
them i n t o action. Cn the basis of t h i s analysis and appraisal, the 
i n t e r n a t i o n a l i n s t i t u t i o n s involved could' i n v i t e selected Governments 
to reauest assistance on either the substantive l e v e l or the adminis­
t r a t i v e l e v e l , or both. Having said t h i s , i t i s , of course, necessary 
that the Governments themselves take i n i t i a t i v e s to commit resources 
i n money and man-power for plan development. I t would also be 
necessary f o r them to take decisions as regards administrative and 
i n s t i t u t i o n a l arrangements that up t o now have constituted serious 
constraints i n effective plan formulation and management. 

Research i s needed on the existing relationship of national 
p r i o r i t i e s and the assistance given by the United Nations agencies. 
Empirical studies might be made of selected countries which would 
compare the order of p r i o r i t y assigned t o a sector or sub-sector 
to'^'-ether with the f i n a n c i a l provision made i n the national development 
budget iidth the rank order and ar^ount of agency expenditures f o r 
the same sectors and sub-sectors. 

An example•might c l a r i f y t h i s point. I n one country f o r which 
thi s comparison was made, the top p r i o r i t y pf the government i n terms 
of budgetary allocation (nearly one-third of the development budget) 
was i n sector (x) where UN expenditures were 8 percent of the country 
pro?ra:'aiie target. ' I n Sector ( Y ) where UN expended 25 percent of i t s 
resources, the country had allocated 2 percent. In sector ( Y ) 
national production was very small and the export value almost neglig­
i b l e and any hopes for an increase very snail indeed. As regards 
sector ( X ) , i t s exports acccunted f o r two-thirds of t o t a l exports i n 
a ccuntry where t o t a l merchandise trade was running against i t by a 
r a t i o of 3 t o 2. This would seem t o indicate that the country was 
counting on development i n sector ( X - ) to'pre vide means of paying f o r 
the imports of sector (Y ) goods where the balance of trade was about 
20 to 1 against i t . 

This clearly raises the question of whether UN resources are being 



Page 77 

applied i n the most productive way i n the l i g h t of the p r i o r i t i e s 
expressed i n the national development budget. There may have been 
good reasons that governed Ui\l allocations but they do not emerge from 
t h i s rather s u p e r f i c i a l comparison. In the present case i t might be 
argued t h a t some b i - l a t e r a l agency was looking af t e r sector (X) i n 
cooperation with the government and no additional assistance was 
needed. Perhaps, also, the private sector was involved t o some extent. 
Pit the same time such an exercise might well precede decisions of the 
government and the UN agencies upon new programme proposals t o minimize 
possible un-economic application of resources. At the minimum, t h i s 
kind of analysis would raise Q u e s t i o n s which might easily lead to a 
more thoughtful approach to programme formulation. 

I f the plan i s the basic instrument f o r development (although i n 
some exceptional instances t h i s has proved not t o be the case) i t i s 
surely imiportant that national resources be mobilized i n systematic 
and purposive vrays and that national energies be seriously dedicated t o 
plan f u l f i l l m e n t . I t i s only i n t h i s way that the f i n a n c i a l resources 
o f the m u l t i - l a t e r a l agencies can be wisely allocated among competing 
inte r e s t s . I t i s only i n t h i s way that convincing evaluations can be 
made which w i l l persuade the governing bodies of the agencies, and the 
donor governments, that i n t e r n a t i o n a l assistance i s i n fact achieving 
the "best", or a t least the "second best" results i n e f f o r t s t o " 
reconcile ends and means. 

In spite o f the known Vifeakness of development plans, s t r i c t l y 
defined, the Economic and Social Council and other governing bodies 
of the technical cooperation programmes have consistently advised 
Governments and the international agencies t o l i n k technical cooper­
ation with national plans and p r i o r i t i e s . Thus, i n 1958, the Council, 
re f e r r i n g to the country prograrriming procedure adapted i n 1954 for the 
Kxpanded Programme of Technical Assistance ( i n place of the pre-exist­
ing system of "agency shares"), reouested GoveriTinents i n submitting 
t h e i r country programmes "to make clear as f a r as possible to the 
Technical Assistance Board and the p a r t i c i p a t i n g organizations, i n 
the case of each project, i t s relationship t o any general development 
plan or programme", i t s duration, objectives and relationship to any 
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other similar or complementary project undertaken or requested under 
73/ 

another existing technical assistance programme.— Similarly, i t 
i s stated i n the guiding principles and c r i t e r i a of the Special Fund 
that "due consideration s h a l l be given to the arrangements made for 
the integration of projects i n t o national development programmes..."-^ 

The Adnrinistrative Committee on Co-ordination, i n cormiienting upon 
the re^^orts of special evaluation missions sent t o three developing 
c o u n t r i e s ^ under ECuSoC resolutions 1042 (X.CLVII) and 1151 (XLl) 
strongly urged that attention be paid t o the p r i o r i t y needs of 
countries as expressed i n t h e i r development plans. This view was 
subsequently endorsed by the Economic and Social Council. 

The terms of reference of the special evaluation missions now 
provide specific guidance on the matter. "One of the key points i s 
the development plans of a country. I t would be useful to examine 
what contribution the United Nations system of organizations has made 
i n assisting the formulation and implementation of the overall devel­
opment plans and the sectoral development progranimes. "-^^ 

73/ O f f i c i a l Records of the Economic and Social Council, Tirenty-sixth 
Session, Supplement No.l, resolution 700. 

74/ I b i d . , resolution 692. 
75/ Document E/4191, para.75. 
76/ Document E/4312, Annex, para. 22. 
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Programme Planning Constraints 

I n s t i t u t i o n a l i^actors 
Mention has been made of i n s t i t u t i o n a l constraints which severely 

l i m i t the f l e x i b i l i t y of the programmes i n response to changing con­
dit i o n s i n the developing countries, and reduce the p o s s i b i l i t y of 
reso'orce consolidation in'a l i m i t e d number of strategic areas of 
a c t i v i t y . The constraints arise because there are 13 programming 
agencies, apart from the UNDP i t s e l f , and four other agencies outside 
the UNDP system with prograirmes related to economic and social devel­
opment, -dthin most of the agencies, there are several major d i v i s ­
ions representing d i f f e r e n t f i e l d s of i n t e r e s t . These units taken 
together represent the p r i o r i t y programmes of the i n t e r n a t i o n a l systan. 
This means that the numerous operational programmes are 'highl;^ compet­
i t i v e among themselves, each programme being supported.by the broad 
constitutional;-provisions of the agencies and resolutions of t h e i r 
governin.g bodies. Recipient governments are therefore confronted 
with formidable >.shopping l i s t s , the l i s t s being conditioned by the 
f i n a n c i a l constraints discussed below. 

As regards p r i o r i t i e s . L i t t l e and C l i f f o r d , r eferring to the 
Expanded Prograinme of Technical Assistance, noted- that " t h e i r /the 
specialized agencies and the United Nations/ o f f i c i a l function, for 
which they were set up, i s to promote international co-operation and 
research i n t h e i r O T O specialized f i e l d s . This demands a set of 
p r i o r i t i e s different"from those needed for programmes designed f o r 
maximuTfl economic development i n p a r t i c u l a r countries and i n particular 
areas /of activity,?. '•^^Z Galbraith, also, referred to the varied 
nature of the international programme i n saying: "A hundred years ago 
the development of the trans-Ms s i ssippi plains i n the United States 
called, above a l l 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 d s end the government surveyed the land. 

77/ L i t t l e , I.M.D. and C l i f f o r d , J.M.- International aid. Chicago, 
Aldine ( 1 9 6 6 ) p.46. 
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gave 160 acres t o anyone who had proved his good intentions by farming 
i t f o r a few months, and subsidized the building of railways. These 
essentials being provided, development proceeded with unexampled speed. 
I t was our unouestioned good fortune that community education experts, 
grain marketing analysts, home economists, vocational coimselors, 
conuiiuni cat ions specialists, or public safety advisers had not been 
invented. Had these existed, attention would have been drawn from the 
s t r a t e g i c a l l y central tasks of getting the farms settled and the r a i l ­
ways b u i l t . And they would have been a burden on the backs of people 
who could not yet afford such luxuries. "-^^ 

This i n s t i t u t i o n a l constraint finds p r a c t i c a l expression i n f i n ­
ancial arrangements .that have characterized the Expanded Programme 
from the beginning. In the early years the resources of the programme 
were divided i n t o "agency shares" which resulted i n a f a i r l y stable 
percentage le v e l from year to year. In f a c t , the i n i t i a l allocation 

79/ 
of resources was governed by a p r o v i s i o n — i n the basic l e g i s l a t i o n 
which assigned percentage p a r t i c i p a t i o n i n the f i r s t $17 m i l l i o n 
received to the then six p a r t i c i p a t i n g agencies on the following scale: 
29, 23, 22, 14, 11 and 1. In 1954, the Economic 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 i n the various 

80 / 
subject matter sectors.— Agency inter e s t s , however, were safe-guarded 
by the same l e g i s l a t i o n which provided that the "share" of each agency 

81/ 
would not be less than 85 percent of i t s previous year's t o t a l . — ' 

In i960, however, the Council approved i n p r i n c i p l e ^ ^ the system 

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

79/ O f f i c i a l Records of the Ec and Social Council, Fourth Year, 
Ninth Session, Supplement No.l, resolution 222 ( I X ) . 
O f f i c i a l Records of the Economic and Social Council, Eighteenth 
Session, Supplement No.l, resolution 542 ( X V I I I ) . 

81/ I b i d . para. 1 ( v i ) . 
82/ O f f i c i a l Records of the Economic and Social Council, T h i r t i e t h 

Session, Supplement No.l, resolution 786 (XXX), Project budgeting 
permitted authorization of projects for four years although the 
i n i t i a l recommendation of TAB was f o r six years. 
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of project budgeting recommended by the Technical Assistance Board— 
and i n I 9 6 I i t formally approved the proposal. At the same time i t 
dropped the 85 fsrcent provision. 

Thus there was a f a i r l y high degree of b u i l t - i n r i g i d i t y from the 
beginning. Even a f t e r the country programming procedure was adopted, 
and project prograiriming was adopted, "the agencies were permitted to 
make overall proposals to governments for the next f i n a n c i a l period 
for up to 150 percent of agency prograirmes i n the preceding period. 
They did not f a i l to do so. I n effe c t , therefore, a f i r m foundation 
had been l a i d and maintained f o r the perpetuation of "agency shares". 

I t i s interesting to note that, aside from r e l a t i v e l y minor 
alterations to' accommodate the p a r t i c i p a t i o n of newly established 
specialized agencies, "country prograiaming" produced very' l i t t l e 
difference i n the r e l a t i v e d i s t r i b u t i o n of resources among the p a r t i c ­
i p a t ing agencies. Thus the r e l a t i v e " p r i o r i t i e s " accorded to the 
princi p a l sectors remained about the same over a period of nearly 20 

years, no matter what system of allocation was i n e f f e c t . — / I t can 
hardly be assimied that i t was'right for " p r i o r i t i e s " represented i n 
the programme to remain so r e l a t i v e l y constant i n such a rapidly 
changing economic, social and p o l i t i c a l environment. 

On top of the constraints imposed by the m u l t i p l i c i t y of pro­
grairiming authorities, there i s the fact that p a r t i c i p a t i n g agencies may 
offer packaged programmes to developing countries. These proposals 
j u s t i f i a b l y derive from the basic terms of reference of the organiz­
ations concerned and are designed to implement t h e i r broad objectives. 
But they are not always t a i l o r e d to the most immediate needs of the 

83/ I n document E/TAC/97. 

84/ O f f i c i a l Records of the Economic and Social Council, T h i r t y -
second Session, Supplement No.l, resolution 854 (XJvXIl). 

85/ The percentages quoted above became, i n the I968 programme, 2 4 . 5 , 
21.3? 14 .4 , 16.7, 10 .4 and 4 .2. These shares represented 91.5 
percent of the t o t a l UNDP/TA programme, the balance being dis­
t r i b u t e d among the newer agencies. 
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developing countries or t o t h e i r c a p a b i l i t i e s and the prevailing 
conditions. Because they are not custom-tailored t o actual interests 
and conditions, t h e i r use has led to f r u s t r a t i o n s and disappointments 
f o r a l l concerned. The direct transfer of technicues and concepts, 
without modification and without basic research on conditions and 
needs i n the r e a l world i s not l i k e l y to succeed i n many instances, 
as has been amply demonstrated. 

These constraints - some self-imposed - apply generally also 
to the f i e l d programines of the agencies vjhich are financed by t h e i r 
assessed budgets, the so-called "regular programmes". I t has been 
seen that the t o t a l resources available under the regular programmes 
01 the agencies somewhat exceed those of the technical assistance 
component of the UNDP. These prograinmes are not exactly p a r a l l e l t o 
those financed by UNDP for they sometimes include a c t i v i t i e s and 
subject matter f i e l d s not now authorized under the UNDP terms of 
reference. They are, hajever, largely oriented to development prob­
lems and enually r e f l e c t the constitutional interests and p r i o r i t i e s 
of the agency concerned. In t h i s case, also, developing countries 
may be encouraged to request 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 t o review and 
approval by the UNDP Governing Comcil, but are reviewed and approved 
by the governing bodies of the agencies. 

The d i f f i c u l t i e s encountered by countries i n planning and co­
ordinating development activities,discussed i n the previous section, 
also operate as constraints t o f l e x i b l e and informed programming. 
This general situation i s complicated at times by the parochial 
special interests of individual ministries i^iiich, i n the absence of 
effective central authority, act i n concert with t h e i r opposite num­
bers i n the m u l t i - l a t e r a l agencies. 
Financial Constraints 

Individual countries partic. pating i n the UNDP/TA component 
operate under a target constraint.' U n t i l recently country targets 
were established by the UNDP administrator and approved by the Govern­
ing Council f o r each f i n a n c i a l period. Under the new "continuous" 
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programming procedure, effective i n 1969, targets are t o be established 
each year-to "apply to that year and provisionally t o the three ensu-
xng years".—' 

The country targets therefore determine the programme l e v e l f o r 
each country as f a r as the UNDP/TA component i s concerned and the 
t o t a l 'amount available for the targets depends upon the voluntary 
contributions pledged by governments at the annual pledging confer­
ences. Adjustments i n target figures are made from time t o time. 
Thus the 1969 targets showed "53 modest increases and 31 decreases of 
which a few were s i g n i f i c a n t , but many were no more than token 
changes"..• 

The Special Fund component of the UNDP i s not subject t o the 
same kind of i n s t i t u t i o n a l constraints that are involved i n the 
technical assistance -component, and, t o a considerable extent i n the 
regular programmes of the p a r t i c i p a t i n g 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 t h e i r shares i n the 1968 TA programme; one large agency 
increased by 60 percent and another dropped considerably. 

There i s , however,, an overa.ll f i n a n c i a l constraint arising from 
the fact that there are many more requests for pre-investment assist­
ance than can be met by the present l e v e l of contributions. The 
selection of projects f o r approval thus becom.es a problem especially 
i n the l i g h t of the general philosophy supporting UN programmes of 
assistance which affirms that any country i s , i n p r i n c i p l e , entitled 
t o participate i n a m u l t i - l a t e r a l programme. There i s a general 
disposition t o spread the programme to as many countries as possible 
t o achieve a kind of geographical balance and "universality." 

86/ O f f i c i a l Records of the Economic and Social Council, F o r t y - t h i r d 
Session, Supplement No.6,A. /uinex IV. 

87/ O f f i c i a l Records of the Economic and Social Council, F o r t y - f i f t h 
Session, Supplement 6, para.47. This report also contains a 
discussion of the c r i t e r i a used to establish and revise targets, 
paras. 49-59. 

http://becom.es
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This problem has been discussed extensively at the Fourth and 
F i f t h S e s s i o n , o f the Governing Council and w i l l be taken up again. 
E l i g i b i l i t y and C r i t e r i a 

The question i s discussed under the headings of " c r i t e r i a f o r 
determining e l i g i b i l i t y " (of countries) and " c r i t e r i a f o r the select­
ion of projects". The basic argument i s whether most assistance 
should go to countries which can use i t best or t o these which need 
i t most. The f i r s t group of countries are these which have established 
well-functioning administrative structures, can provide counter-part 
personnel and technical services and have reasonable prospects f o r 
taking over the maintenance and necessary follow-up of the project 
after UNDP assistance i s withdrawn. These countries may be reaching 
a stage of development which i s self-generating so that assistance 
can be used e f f e c t i v e l y and economically. The group of countries at 
the other end of the scale contains those which have not reached a 
self-generating stage and do not possess the absorptive capacity 
required t o make the best use of inte r n a t i o n a l assistance. Yet t h e i r 
requirements are manifold and the argument i s that t h e i r needs should 
have p r i o r i t y attention so that they may more quickly be brought t o 
an improved l e v e l of development. There are, of course, many countries 
somewhere i n between the extremes mentioned. 

There are also countries i n which development has taken place to 
a point where there i s a question of whether they continue t o need 
m u l t i - l a t e r a l external assistance or not, at least to the extent 
previously required. Yet the^ continue t o request assistance perhaps 
because they consider that i t lends a certain amount of prestige to 
have an assortment of UN projects - one aspect of the u n i v e r s a l i t y 
doctrine. On the other hand, the programming agencies would l i k e l y 
be reluctant to cut back or elimirate programmes, especially by s e l f -
denying u n i l a t e r a l action, '^hls would require explanations t o t h e i r 

88/ O f f i c i a l Records of the Economic and Social Council, F o r t y - t h i r d 
Session, Supplement 6.A, paras. 35-39; F o r t y - f i f t h Session, 
Supplement 6, paras. 64-95 and 145-156. 
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89/ 

governing bodies and a p a r t i a l repudiation of u n i v e r s a l i t y . — ' Wide 
geographic d i s t r i b u t i o n of a c t i v i t i e s i s generally considered an 
important and necessary objective. 

There i s no objective vjay t o solve the problems of e l i g i b i l i t y 
and selection. Such measures as per capita income, the level of which 
might determine the point at which assistance should be diminished or 
terminated, i s not satisfactory f o r t h i s purpose. There are many 
economic and social development objectives other than per capita 
income. Up to now no .satisfactory s t a t i s t i c a l method has been devised 
to compile a unitary "index of development" which might be used as an 

90/ 
indicator of the need for external assistance.— 

The method used so far i n establishing c r i t e r i a has been based 
upon the i n t e r p r e t a t i o n of the principles and c r i t e r i a set out i n 
General Assembly resolution 1240 ( X I I l ) . These refer to the desirab­
i l i t y of large, not small, projects; and to the necessity of giving 
due consideration t o the urgency of the requests, to those projects 
promising early results with the widest possible impact leading i n 
particular to new capital investment, t o a wide geographical d i s t r i b ­
ution, to problems of implementation, and t o arrangements fo r the 

89/ The universal character of UNDP programmes i s shown by the fact 
that i n 196?, 91 countries and t e r r i t o r i e s participated i n Special 
Fund a c t i v i t i e s and 130 participated i n technical assistance 
projects. 

90/ There are obviously many dimensions of development. Paul G.Clark 
has enumerated what he ca l l s "dis-aggregated"indicators of per­
formance". These include: increase i n GNP i n constant prices; 
increase i n a g r i c u l t u r a l production; increase i n e l e c t r i c i t y 
production i n response both to r i s i n g incomes and t o extending 
urbanization and i n d u s t r i a l i z a t i o n ; share of gross investment i n 
GNP - noted as the least r e l i a b l e -; domestic tax revenues as a 
share of t o t a l government expenditure; increase i n quantity of 
exports; number of post-primary students per thousand population. 
(Quoted from Mikesell, Kaymond F. The economics of foreign aid. 
Chicago, Aldine (1968) p . l 6 l . ) VJhile most of these may be con­
sidered to have some relevance, the l i s t as a whole largely 
ignores social indicators and indicators r e f e r r i n g to the devel­
opment of the infrastructure which i n most developing countries 
i s basic to substantial progress. 
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integration of projects i n t o national development progranmies and 
effective co-ordination with other m u l t i - l a t e r a l and b i - l a t e r a l pro­
grammes. 

Assuming that these c r i t e r i a are applied m t h reason and f l e x i b ­
i l i t y , they do not provide specific guidance; t h e i r application does 
not guarantee that the "best" projects are chosen i n pa r t i c u l a r cases 
or that the programme as a whole produces the "best" r e s u l t s . This 
conclusion i s inevitable at present. An important constraint of an 
intangible and intractable nature s t i l l exists. 

At i t s F i f t h Session, the Governing Council, i n reviewing the 
questions of e l i g i b i l i t y of countries and the selection of projects, 

91/ 92/ decided—' i n t e r a l i a that the f a c t o r s — used for the technical 
assistance component should be taken i n t o account, that "countries 
which are r e l a t i v e l y more developed should endeavour to increase t h e i r 
share of the cost of the assistance provided to them by UNDP including, 
when appropriate, the use of funds-in-trust arrangements" and " i n the 
case of the most needy countries / t h a t / counterpart contributions 
should be kept as low as possible and, i n appropriate cases, the loc a l 
cost requirements could be reduced or waived." The Administrator i s 
to report on the application of these guide-lines at a l a t e r session. 

These additional c r i t e r i a may have the effect of spreading the 
available resources a l i t t l e further and/or of r e l i e v i n g 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/ O f f i c i a l Records of the Economic and Social Council, F o r t y - f i f t h 
Session, Supplement No. 6, para. 94. 

92/ The general appraisal of technical assistance projects i s made i n 
the l i g h t of UNDP resources available t o the country (the "target"), 
the legislated c r i t e r i a of UNDP̂  the immediate objectives of the 
project i n rel a t i o n to ultimate economic and social goals, the 
relationship of the project t o past and pr.esent UNDP projects, 
the general p o l i t i c a l , economic and social context (including 
related a c t i v i t i e s i n the country and i t s region), and the 
evaluation of comparable projects, current and previous, i n the 
countries. 
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very much the same constraint. There i s not enough money t o meet 
requests. Problems of the e l i g i b i l i t y of countries and the selection 
of projects are sim i l a r l y present. 
Absorptive Capacity 

The capability of many countries e f f e c t i v e l y t o absorb internat­
ional assistance i s a long-standing and persistent problem. Basically 

• a l l UN programmes are j o i n t ventures mth national governments and the 
m u l t i - l a t e r a l agencies. These involve commitments by both sides' to 
provi;:':e agreed resource inputs of various kinds at stated times and 
places. Unless these commitments are met, execution of the project 
becomes d i f f i c u l t or impossible. 

Generally, countries are expected t o provide counter-part 
o f f i c e r s , o f f i c e space, secretarial and maintenance personnel, l o c a l 
transport, communication and other services, and, depending on the 
project, national currency for local employment and other l o c a l inputs. 
The .ingredients of projects are very numerous indeed. >/hile these 
requirements are usually agreed i n advance i n the -work-plan or plan of 
operations, many d i f f i c u l t i e s are encountered i n practice, some of 
which are not foreseen. 

Short f a l l s i n the capacity of countries to absorb assistance 
arise from several sources, many of them connected with the planning 
process i t s e l f and with administrative, f i n a n c i a l and p o l i t i c a l prob­
lems i n implementation. 

Absorptive capacity does not r e f e r exclusively to the j o i n t 
a b i l i t y of a country and an 'interna.tional agency successfully to com­
plete, a given project. In the case of t r a i n i n g i n s t i t u t i o n s and sim­
i l a r projects, f o r example, i t i s assumed that the i n s t i t u t e s -will be 
maintained more or less i n d e f i n i t e l y by the national administration 
a f t e r the withdrawal of UN assistance. Experience has shown that 
many national governments have not been able to assume f i n a n c i a l 
r e s p o n s i b i l i t y at the conclusion of the o r i g i n a l project. 

Another aspect of na,tional absorptive capacity refers to the 
sequential effects that may follow the successful completion of a 
project. A project i s not usually an end i n i t s e l f . For example, 
i f the project results i n the construction of a food processing plant, 
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w i l l the farm supply of foodstuffs be adequate, of the r i g h t q u a l i t y , 
accessible i n terms of distance and cost? I s there a market, a d i s t ­
r i b u t i o n system and credit f a c i l i t i e s ? 

Both these examples, that of the t r a i n i n g i n s t i t u t i o n and the 
food-processing plant involve absorptive capacity i n the broadest sense. 
Consideration of the probable sequential effects of a project, on the 
national budget or on other and indisputably related sectors of the 
economy, should be an essential part of the o r i g i n a l planning exercise. 
Obviously not a l l factors and relationships can be foreseen, but i n 
many, i f not most, cases gross errors of judgment and decision can be 
minimized. 
Delivery Capacity 

The m u l t i - l a t e r a l agencies also have d i f f i c u l t i e s i n meeting 
t h e i r commitments, i'drst among these i s that of recruitment which i s 
becoming increasingly d i f f i c u l t . I n many cases there i s a delay of 
several months; i n other cases the delay amounts almost t o a year. 
There have been instances where the agency has had t o admit that the 
post could not be f i l l e d . Various steps are being taken t o overcome 
t h i s problem but i t s t i l l persists. 

The scheduling and delivery of equipment i s a time consuming 
process also, and subject t o delay both i n procurement and i n trans­
port. Many obstacles arise which could not have been foreseen by the 
agency concerned. 

There i s evidence that the substantive services of the operating 
agencies have not been able to keep pace with the growth of the pro-
gran'ime, which between 1 9 5 8 and 1 9 6 8 increased six t i m e s ^ ^ . This has 
meant that the c r i t i c a l processes of i d e n t i f i c a t i o n of needs, appraisal 
of requests, operational control and evaluation of resifLts have not 
been systematically pursued. The magnitude of current operations has 
led, i n many cases, to the s a c r i f i c e of forward planning a c t i v i t i e s 
and to an i n a b i l i t y properly to foresee and follow-up project results. 

9 3 / Document DP/L.57 para. 3 1 . 
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The administrative and substantive problems involved i n the growth 
of the programme placed a considerable burden upon the capability of 
the agencies which reouired them to re-group and re-organize t h e i r 
a c t i v i t i e s . Despite t h i s the Administrator of UNDP reported to the 
f i f t h Session of the Governing Council " I t i s clear that at the present 
time the capacity, at least of the pr i n c i p a l agencies, i s overtaxed by 
the r e s p o n s i b i l i t i e s which they have accepted with respect to the 
present l e v e l of the programme"^^ 

In-the l i g h t of t h i s , and more p a r t i c u l a r l y i n the l i g h t of a 
study of future needs for pre-investment a c t i v i t y which for 1968-70 

showed estimated annual needs to be more than two and one-half times 
95/ 

1968 c o n t r i b u t i o n s , — the Governing Council on the reconmendation of 
the Administrator, authorized a "Capacity Study" - o f f i c i a l l y known as 
a "Study of the capacity of the United Nations system to carry out an 
expanded development programme." I t i s t o be noted that the study 
covers both the operational prograrmnes financed by the UNDP and other 
agencies of the UN system. 

The study i s t o include an "enquiry i n t o the character and content 
of the present programme and the modifications that may become desir­
able i n the future..., the most effective arrangements fo r the formul­
ation, execution and the follow-up and evaluation of projects" and 
recommendations with regard to implications for the s t a f f i n g and f o r 
the financing of the operational a c t i v i t i e s of the UNDP and of the 

. 96/ 
agencies.— 

While i t i s not anticipated by many persons that the programme 
w i l l grow by two and one-half times by 1970, the "capacity study" can 
make a very important contribution t o the more effective formulation and 
management of the programme. As has been seen i n e a r l i e r sections, 
programme planning both with respect t o content and -administration 
have not appeared to be unequivocally successful. 

94/ I b i d . 
95/ I b i d , para.15. 

96/ Document DP/L.79, para.8. 
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PART I I ; TO THE QUESTION OF METHODS MP TECHNIQUES 

The analysis contained i n Part I of t h i s study has shown i n 
some d e t a i l the nature of the problems involved i n e f f o r t s t o evaluate 
the effectiveness of the development progranmies of the UN system of 
agencies. There has been a persistent search over a number of years 
by administrators and scholars to f i n d acceptable methods and c r i t e r i a 
applicable to the wise variety of operational a c t i v i t i e s carried on by 
the i n t e r n a t i o n a l 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 l i e s mainly i n unsystematic and unstructured programm­
ing and project selection. Most programming up t o now has not been 
supported by an adequate information base which i s essential f o r more 
ra t i o n a l approaches t o planning. 

In the follovdng sections of t h i s study e f f o r t s are made t o 
suggest methods and techniques which, i f folloijred, would most surely 
minimize>^many of the uncertainties inherent in planning development 
a c t i v i t i e s . The suggested methods apply i n the f i r s t instance t o 
project preparation and t o the appraisal of requests. Decisions 
must be made i n each case as to what techniques would be applicable 
and how f a r i t i s j u s t i f i e d t o pursue them. 
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• Introduction to PliiPiT Ijetvfork Analysis f o r Development. 
Project Planning and Control 

.••Ithough f a i r l y nevi t o most national and international public 
operations as well as t o most private industries, systematic planning 
and evaluation techniques, developed i n the f i e l d of management science 
during the past decade, are i n the process of replacing older methods 
which t r a d i t i o n a l l y tend t o obscure the o v e n l l picture and 
complexities i n the course of da i l y operations. 

Increased technical and economic complexity of r e a l i z i n g success­
f u l development projects i n general, and the necessity of co-ordina­
t i n g and e f f e c t i v e l y u t i l i z i n g i n t e r - d i s c i p l i n a r y and i n t e r -
organizational te.ams of specialists i n p a r t i c u l a r , c a l l f o r such 
planning techniques, as w i l l permit the accomplishment of given 
objectives under dynamic conditions and under the pressures of time and 
resources-

iioreover, effective management calls f o r control systei.is viith 
fewer obstacles and in~transparencies, vdth fei.rer dis-integrated 
planning and reporting procedures, i n order to improve operations from 
a f-onctional as well as an administrative point of view by improving 
i n t e r - o f f i c e and inter-organizational corraaunications - not only f o r 
large and technically sophisticated operations, but f o r v i r t u a l l y a l l 
projects. 

Several forms of netvrork analysis are at present vadely publicized 
and reported as promising a series of evidently desirable accomplish­
ments f o r projects of any size and complexity, including: 

- r a t i o n a l i s a t i o n of the planning process 
- improvement of corrjauni cat ions, especially f o r complex i n t e r ­

departmental and multi-organizational projects 
- increasing the pro b a b i l i t y of meeting deadlines 
- reducing planning, construction and operational costs 
- continuous and timely reporting of progress 
- timely i d e n t i f i c a t i o n of pot e n t i a l problem areas 
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- providing f o r the managers p o s s i b i l i t y of focusing attention on 
the m.ost c r i t i c a l sequence of a c t i v i t i e s i n a pa r t i c u l a r project 

- that i t s succes's i s proven 
- enforcing a di s c i p l i n e i n planning, scheduling and reporting 

x-jhich i s npt accomplished as we l l with t r a d i t i o n a l methods 
The i d e n t i f i c a t i o n of specifi-c conditions under which such pro­

mises could be realized (and, i f ,at a l l , vjhich ones most successful and 
at v/hat cost), i s a question that remains-to be analyzed. I f 
properly conceived, such an e f f o r t would, constitute, i n i t s e l f , a major 
operational-research project. Hence, the following presentation i s not 
a report on p i l o t experimentation with netvrork analysis (which, f o r 
example, vrould propose workable solutions to problei.'is of planning 
constraints, cruantification and other issues i d e n t i f i e d i n Part I of 
t h i s study). The presentation i s an introduction to the basic idea and 
to the essence of PERT netvrork analysis, including an i l l u s t r a t i v e 
example of a f a i r l y t y p i c a l UNDP f e a s i b i l i t y study; i t w i l l i n f a c t 
lea;d t o the recommendation that such -pilot exercises should be under­
taken f o r the purpose of both ( i ) adapting and sharpening t h i s t o o l i n 
a United Nations envirorm;ent as we l l as ( i i ) helping the mutual under­
standing of the various independent e f f o r t s by UN agencies. 

. Several UN.agencies are indeed engaged i n designing network models, 
fo r handling experts' reports, f o r example under ,the Technical Assistance 
component of the Development'PEOgramme (including aspects of data 
storage and r e t r i e v a l ) ; ag^saoies also are conducting p i l o t projects with 
the purpose of learning about netvrork analysis, or projects on problems 
pf i n t e r n a l administration, such as management surveys, p a y r o l l i n t e ­
gration studies, etc. In connexion with the revised Special Fund 
reporting system, i t v:as observed that i t s ef f e c t i v e functioning "would 
depend la r g e l y on better project formulation, planning and supervision^-^ 
From t h i s point of viev;, the use of. modern programming and evaluation 
techniques (such as PERT network analysis) .are also under consideration 
by several UN agencies. 

97/ United Nations Development Programmie. D e f i n i t i v e Proposals f o r 
Revising the Special Fund Reporting System. Nexir l o r k , 
January 1969, p.4 
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kention should be riiade of an e a r l i e r proposal which xvas submitted 
to' the Committee f o r Development Planning at i t s second session by a 
member of t h i s Committee?-^ The proposal contains an extensive 
presentation on how the basic management pr i n c i p l e of network analysis 
may be adapted to assist countries i n development planning, especially 
sub-regional planning and plan implementation, concluding the s e t t i n g 
up r e l i a b l e time-oriented networks f o r project execution calls f o r 
s k i l l e d judgement on the part of the project managers and a l l other 
operational personnel involved; important channels of communication 
need to be established at the earliest stages of planning and 
programming; and i n 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 i s f o r p r a c t i c a l reasons concerned 
•with the in d i v i d u a l "project" as a unit of management and control. 
The Basic Idea of Network Analysis 

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 i s a.node which represents an intermediate functional step with­
i n the network. Networks are essentially flow plans which show dia-
grammatically the development of work over time. A project i s f i r s t 
decomposed int o tasks; the whole project i s then presented as a series 
of inter-dependent events.(or completed tasks) which are connected by 
a c t i v i t i e s (or: the necessary and s u f f i c i e n t material and non-material 
flows f o r the completion of events). I t i s a convention that the 
nodes (or events) are described as the s t a r t and completion of a c t i ­
v i t i e s ; arrows between events are symbols of time i n t e r v a l s . 

98/ Comments-on Methods f o r Reporting and Evaluating Progress under 
Plan Implementation (paper presented by M. F. M i l l i k a n , member 
of the Committee f o r Development Planning). I n - Planning and 
Plan Implementation. United Nations Publication -
Sales No. 6 ? .II.B.1 4 
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For example, i n figure 1 event 5 requires both that a c t i v i t i e s 
2-5 and 4-5 are completed; event 5» i n turn, requires the completion 
of a c t i v i t i e s li - 4 and 3-4* etc. 

FIGURE 1 A NETWORK OF MATERIAL AND NON-MATERIAL FLOWS 

Definition An event i s a point i n time recognizable as a 
s p e c i f i c accomplishnient 

>• a c t i v i t y (time consuming) 
a c t i v i t y (non-time consiuning) 

Definition An a c t i v i t y i s the work to be done within a given 
period of time i n order to complete a given specified event 
(note that i n s p e c i a l cases the time period may be zero, and 
thus the a c t i v i t y non-time consuming). 

I n designing and planning a project, the planners question i s , then: 
>ihich i s the optimal network of a c t i v i t i e s and events leading to the 
desired and specified f i n a l event (or output of the p r o j e c t ) , and \Aia.t 

kind of arrangements can be made i n order to control such a netvrork? 
Some a n a l y s i s has to precede an answer to t h i s questiono Not a l l 

l i n e s i n a network are equally important. There i a above a l l a l o g i c a l 
p r i o r i t y i n arranging events whic>» f i r s t has nothing to do with times 
fo r example, i f an i r r i g a t i o n system i s being constructed, i t i s 
evident that the e l e c t r i c a l conduits can be i n s t a l l e d almost at any 
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time a f t e r the shells of the dam, the canal and the l a t e r a l s have 
reached a certain degree of completion; whereas a l l locks have to 
be set and tested before water i s directed i n t o the reservoir and 
canal systems. Suppose that, i n figure 1 , events 4 and 2 are both 
l o g i c a l l y necessary before event 5 can occur, but also the completion 
of 4 takes longer than the completion of 2: i t i s then c r i t i c a l to 
the result ,that 4 be completed i n the shortest possible time. More 
generally, i f we look at time intervals t.^^, t ^ , t y ,..)t^ of a 
given network, we observe that some of the sequences of in t e r v a l s 
are more t i g h t l y packed with important a c t i v i t i e s and events than 
others. The actual network design w i l l show that one pathway through 
the network i s constituted of the most c r i t i c a l components i n the 
sense of sequence of a c t i v i t i e s which together take the longest time: 
the c r i t i c a l path.- A common experience which considerably compli­
cates the problem at t h i s point i s the f a c t that•the planning and 
con t r o l l i n g of t h i s m u l t i p l i c i t y of processes {expressed by " a c t i ­
v i t i e s " and "events") involves only some degree, and by no means 
perfect c e r t a i n t y ' i n knowing what the outcome w i l l be. I n other 
words, we are'confronted with a complicated inter-play of ..stochastic 
processes. The planner's and manager's problem i s then to obtain, 
i n advance as well as during the operation, s u f f i c i e n t information 

9 9 / 
on the trend of the network and the phenomena that govern i t . — 

One particular model of network analysis has proved to be of 
special value f o r management decisions about projects which are 
( r e l a t i v e l y speaking) one-time operations and which include a 
certain amount of i d e n t i f i a b l e sub-projects and component a c t i v i t i e s 
that are sequentially i n t e r r e l a t e d . In current l i t e r a t u r e t h i s 
model i s referred to as PERT/CPM. Both PERT (Program Evaluation and 

99 / For a more detailed though non-technical introduction to t h i s 
thinking, see Beer, S. Management science. The business use 
of operations research. New York, Doubleday ( 1 9 6 8 ) . 
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Review Technique) and CPM ( C r i t i c a l Path Method) were developed 
independently!^^ But, although each of the two techniques has 
s t i l l somewhat i t s own language, the difference between the two 
has a l l but disappeared. We sha l l not t r y to distinguish between 
the two methods, but refer to the entire approach as PERT Network 
Analysis 

I t i s useful to separate two d i s t i n c t l y d i f f e r e n t stages of 
analysis fundamental to the approach: f i r s t , 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, e x p l i c i t uncertainties, and the i d e n t i f i c a t i o n of the 
c r i t i c a l path of the project; and second, the operational-control 
cycle which includes the accumulation of time and performance data 
as the project i s i n operation, as wel l as periodical re-planning, 
adjustment and up-dating of the o r i g i n a l network plan. 
Planning; Construction of the Flow Plan 

We r e c a l l that the d esign of a whole network of material and 
non-;material flows (expressed by " a c t i v i t i e s " and "events") must pay 
attention to essentially two types of questions, ( i ) questions 
pertaining to l o g i c a l p r i o r i t i e s , and ( i i ) questions pertaining t o 
timing p r i o r i t i e s . I n other words, i t i s i n the f i r s t place possible 
and necessary to assign p r i o r i t i e s to a l l events within a given 
network on a purely l o g i c a l basis, without information on the specific 
amount of time which a c t i v i t i e s require f o r completing these events."^ 

109̂  CPM was developed by Walker, M.R.of DuPont and Kelly, J-.E.of 
Remington Rand, i n 1 9 5 7 . PERT was f i r s t described i n 
Malcolm.jD.G. (et a l . ) . Applications of a technique f o r R and 
D program evaluation. Operations Research, 1959 , pp. 646-669. 

lOV See .MacMllan, C. and Gonzales, R,F, Systems analysis. A 
computer approach to decision models. Homewood, Irwin (I965), 
pp. 189-210; Richmond, S.B. Operations research f o r management 
decisions. New York, Ronald Press (1968), pp. 481-498. 

10?̂  This section is,concerned with the essence of the PERT technique. 
Computer applications and PERT/Cost Analysis are not separately 
treated. • 
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The subsequent i l l u s t r a t i o n of some details of analysis at the 
planning stage i s based on a Special Fund project, e n t i t l e d 
"Development of Rice Growing i n the...River Basin ""^^^ - The objective 
of t h i s project i s to assist the government of the requesting 
country " i n investigating and demonstrating the p o s s i b i l i t i e s f o r 
i r r i g a t e d r i c e production on a pri n c i p a l area...on the l e f t bank of 
the.. .River"!*^^ F i r s t of a l l , the project should determine the form 
of rice-growing development which would suit the physical environ­
ment of the project area and the economic and social conditions of 
the 'country. A p i l o t i r r i g a t i o n s cheme w i l l be designed by the 
project s t a f f and be constructed by the country's public works 
department. Moreover, special matters of i r r i g a t i o n layouts and 
techniques, crop water requirements, farm size, etc. w i l l be t r i e d 
under commercial conditions. Farm economic and organizational 
requirements f o r large-scale rice^growing w i l l be studied with 
special reference t o questions of farm size. The irrigation-develop­
ment sub-project should also f i n d specific information on economic 
and technological prospects f o r large-scale i r r i g a t i o n systems. 
Furthermore the project w i l l include an extension of the hydrological 
gauging programming of the...River and i t s t r i b u t a r i e s . Hydrological 
data w i l l be obtained f o r use i n planning a pumping station, canals 
and other works (including an examination of flood control problems) 
required f o r the p i l o t i r r i g a t i o n project. 

The project can f i r s t f u nctionally be broken down in t o a series 
of sub-projects and sub-sub-projects which.constitute the set of 
necessary and s u f f i c i e n t components of the whole.' In the i l l u s t r a t i v e 

103/ Information on the project which i s not relevant to t h i s i l l u s ­
t r a t i o n i s not included. The time considerations introduced 
below are not related to 'the actual project. The example i s 
chosen f o r i l l u s t r a t i o n purposes only, i t has no operational 
significance. 

104/ This c i t a t i o n and the information leading to the subsequent b r i e f 
description of the project i s taken from the relevant Governing 
Council document. 



Page 98 

example t h i s means that the development plan of the...River Basin 
U;hich i s the objective of the project) i s composed of several 
fu n c t i o n a l l y distinguishable sets of a c t i v i t i e s , including the 
collection of data and conducting experiments with both an i r r i g a t i o n 
scheme, including flood control and hydrological services, and with 
a rice-growing p i l o t farm; an economic and social appraisal of both 
of these p i l o t operations w i l l serve as the basis f o r formulating the 
development plan. (Figure 2), I n a following step, the functional 

FIGURE 2 DEVELOPi>'JENT OF RICE GROWING IN IHE...RIVER BASIN: 
FUNCTIONAL WORK BREAKDOWlM 

...River Basin 
Development Plan 

P i l o t Economic 
I r r i g a t i o n Rice-growing and Social 
Scheme T r i a l Farm Appraisal 

Flood C'>ntrol Hydrological 
Scheme Service 

work breakdown should be developed further: the whole project should 
be analyzed i n t o separate tasks. I n any real s i t u a t i o n , the planner 
must decide how f a r such a decomposition i n t o tasks must be developed. 
The l i s t should then be revised i n t o sequences of tasks, i . e . , a l l 
a c t i v i t i e s and events of the project network should become presentable 
i n t h e i r l o g i c a l sequence by means of the flow plan. An example, i n 
siitmary form, of t h i s exercise f o r the project described above i s given 
i n figure 3. The flow plan now indicates that a l l a c t i v i t i e s must be 
performed i n the order shown by the network. For example, a c t i v i t i e s 
succeeding any given event cannot be i n i t i a t e d before the immediately 
preceding a c t i v i t i e s have been completed. When f i n a l l y time estimates 
are set i n t o the flow plan, c r i t i c a l path and schedule of the project 
can be i d e n t i f i e d . 
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FIGURE 3: DEVELOPMENT (F RICE GROWING IN THE 
OF TASKS AND FLOW PLAN* 

RIVER BASIN: DECOMPOSITION 

Events 
I Project declared operational 
I I Project headquarters established 
2 1 Construction equipment on site 

Pilot Irrigation Scheme 
13 Government data an pump station available 

Flood control engineer in the field 14 
15 

43 
44 

Design information on pump station 
available 
Pump station ready 
I n i t i a l f i e l d v i s i t s , gauging station 
complete 

5 1 Proposals for gauging stations and 
flood control measures complete 

5 7 Final draft on flood control complete 

5 8 Final draft on hydrology complete 
5 9 Draft report on flood control and 

hydrology complete 

Riqe-grQwing Tyial Fajt-m 
4 2 Fam and soils information complete 
4 5 Farm information analysis complete 
5 0 Irrigation-network farm r.eady for 

planting t r i a l s 
(,0 Second field t r i a l s complete 

E(?oncmic and Social Appraisal 
4 9 Appraisal economist in field 
6 6 Final f i e l d t r i a l s complete 
7 0 Project wound up 

Time zero (event l ) , in the above flow plan, i s regarded as "project declared 
operational" ( i . e . the actual start of field operatiais). 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. 



Page lOU 

The l i s t of tasks, a c t i v i t i e s and,events such as given i n the flow 
plan for the vhole project (figure 3) inay be s u f f i c i e n t at, say, an over­
all-supervisory l e v e l . The nature of some tasks, however, may ask for 
fvirther sub-divisions. In such cases, of course, the l i s t i n g of a c t i v i ­
t i e s and events must be given i n more technical d e t a i l . Take, for 
example, the portion of the whole project-flow plan concerned vdth hydro­
logy and flood control v*iich i s , at the present stage, provided for at a 
given l e v e l of d e t a i l (figure 4 ) . With the same procedure which was 
applied i n deriving the flow plan for the whole project, i t i s possible 

FIGURE 4 DEVELOPMENT OF RICE GROWING IN THE...RIVER BASIN: 
PARTIAL FLOW PLAN 

events 
51- Proposcils for gauging stations and 

flood control measures complete 
57- F i n a l draft on flood control recom­

mendations complete 
58- F i n a l d r a f t on hydrology complete 
59- Draft report on flood control and 

hydrology complete 

TIME > 

to carry the sub-division of tasks further to the appropriate l e v e l of 
d e t a i l . I n the i l l u s t r a t i v e case, the p a r t i a l flow plan given i n figure 4 

can be presented i n the form shown i n figure 5o 
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FIGURE 5 DEVELOPMENT OF RICE GROWING IN THE...RIVER BASIN: 
HYDROLOGY AND FLOOD CONTROL SUB-NETV/ORK 
HYPOTHETICAL FLOW PLAN 

events 
51- Proposals f or gauging station 

and flood control measures complete 
52- Gauging station improvement 

programme complete 
53- Assessment of hydrological service 

complete 
54- I n i t i a l flood-control works 

complete 
55- F i n a l flood-control studies 

complete 

56- Up-grading of hydrological 
service complete 

57- F i n a l draft on flood control 
recommendations complete 

58- F i n a l draft on hydrology 
C(Mplete 

59- Draft report on flood 
control and hydrology 
complete 

TIME > 

I n general, given a master flow plan such as i l l u s t r a t e d in,figure 3* some 
of the main functional components (such as "hydrology and Hood control", 
" r i c e growing t r i a l form", "economic and s o c i a l appraisal", etc.) can be 
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broken down i n t o sub-networks with t h e i r own c r i t i c a l paths as 
necessary. This technique of hierarchies or "families" of networks 
provides i n pa r t i c u l a r a r e l a t i v e l y simple means of dealing e f f e c t i v e l y 
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 \ ^ 

C r i t i c a l Path under Certaint?r—^: The introduction of time 
considerations w i l l now enable the i d e n t i f i c a t i o n of the most 
important component of the network: the c r i t i c a l path. 

F i r s t of a l l , each a c t i v i t y i s associated with a measure of 
duration. I f , f o r example, the times required f o r the a c t i v i t i e s i n 
the "flood control and hydrology" sub-network (figure 5) are known 
with certainty, the duration of t h i s sub-project can be computed by 
means of the table shown i n fi g u r e 6. In column 1 of the table', the 
a c t i v i t i e s are i d e n t i f i e d by the numbers of t h e i r predecessor and 
successor events; i n column 2 the known a c t i v i t y durations are 
l i s t e d ( i n weeks); columns 3 and 4 l i s t the number of weeks passed 
at beginning and completion of a c t i v i t i e s (note that i t i s assumed 
that the sub-project starts $3 weeks a f t e r the beginning of the main 
pr o j e c t ) . I n cases where two (or more) a c t i v i t i e s are to be 
completed i n the same event, beginning and completion of the next 

105/ I n an administrative environment, t h i s hierarchical technique 
of networking was recently used f o r setting up the new M n i s t r y 
of Land and Natural Resources i n the United Kingdom. See: 
Ryan, W.S. Network analysis i n forming a new organization. 
C.A.3. Occasional Paper No. 3- London (196?) 

106/ Some authors distinguish the C r i t i c a l Path Method (CPM) from the 
Programme Evaluation and Review Technique (PERT) by emphasizing 
that, whereas CPM attempts to determine the expected times of 
completion of a t o t a l project and i t s component sub-projects, 
PERT goes further and estimates the s t a t i s t i c a l variances 
associated with these expected times of completion. This 
d i s t i n c t i o n i s here referred to by the following two sections 
on " C r i t i c a l Path under Certainty" and "Uncertain Time 
Estimates". 
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f ollo-wing a c t i v i t y are computed with the l a t e s t time-value obtained; 

FIGURE 6 FLOOD-CONTROL AND HYDROLOGY SUB-NETWORK: 
DURATION ( i n weeks) AND CRITICAL PATH * 

ACTIVITY DURATION BEGINNING COlffLETION . EVENTS ON CRITICAL 
PATH 

(1) , (2) ' (3) (4) (5) 

51-52 • 20 + = 73 
51-53 5 (58) -

51-54 25 + 53̂ Ĥ  78 51,54 
52-53 0 73 = 73 
54-55 40 + 78 1 1 8 55 

53-56 70 73 . = 143 
56-58 3 + 143 (146) • 
55-58 40 + 118 = 158 5 8 

55-57 2 + 118 120 

58-59 5 + 158 = 163 . 59 

57-59 0 120 (120) 

The values i n t h i s table are not related to an actual project 
and serve f o r i l l u s t r a t i o n purposes only. Pro-forma of t h i s 
table cf,» Richmond ( o p . c i t . ) . 

I t i s assumed that event 51 i n the sub-network i s completed 
53 weeks a f t e r the beginning of the whole project, i . e . , 53 
weeks a f t e r time zero (= completion of event 1; see fig u r e 3 
above). 

the e a r l i e r times should be ignored (set i n brackets). Thus, 
completion time of the longest path through the network i s given by 
the highest value i n column 4« Evidently, the sub-project cannot be 
completed before that time ("ceteris paribus"). 'The c r i t i c a l path 
of the network can then be i d e n t i f i e d by working backward from the 
f i n a l event, beginning on the bottom of the table, with a c t i v i t y 58-59, 

continuing with the preceeding a c t i v i t y which i s to be completed with 
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event 58 eliminating the a c t i v i t i e s with completion times set i n 
brackets,' u n t i l the top of coluimi 1 i s reached. In the i l l u s t r a t i v e 
example the c r i t i c a l path i s found to be the sequence of a c t i v i t i e s 
througti events 51-54-55-58-59 (column 5). 

On the c r i t i c a l path, each a c t i v i t y begins as soon as i t s 
predecessor a c t i v i t y i s completed (the linkage i n the respective 
event being by d e f i n i t i o n not time-consuming). Yet, t h i s i s not 
necessary f o r any of the a c t i v i t i e s which are not on the c r i t i c a l 
path. For example, a c t i v i t y 55-57 takes two weeks and a c t i v i t y 
57-59 takes no time; a c t i v i t y 55-58, however, takes 40 weeks and 
a c t i v i t y 58-59 f i v e weeks. Thus, there i s a "slack" time of 43 weeks 
on path 55-57-59 which indicates that the completion of these non-
c r i t i c a l a c t i v i t i e s can be delayed ,up to 43 weeks without causing 
a delay i n the completion of the whole network. 

From t h i s observation, two conclusions can be drawn (under 
conditions of certainty) with regard to resource al l o c a t i o n to the 
various tasks i n the network. F i r s t , the execution of n o n - c r i t i c a l 
a c t i v i t i e s can be scheduled, withi n t h e i r lee-way, f o r those 
periods of time which are the most economic ones compared to the 
resource requirements of the rest of the network. Secondly, i f the 
project management seeks to shorten the completion time of the whole 
network without adding new resources, ex i s t i n g resources can be 
shifted from n o n - c r i t i c a l to c r i t i c a l a c t i v i t i e s . I f new resources 

107 / 
become available, they can be allocated to c r i t i c a l a c t i v i t i e s . — 

Uncertain Time Estimates; The management of projects includes 
the manipulation of chance i n the flow of time. Chance may permit 
the completing of an a c t i v i t y and thus the occurring of an event i n 
less or i n more than the estimated time. Experience shows that 
time required to perform certain'tasks w i l l vary, and that a large 
number of determinants may influence the length of t h i s time. A n t i ­
cipated environmental factors may be l i s t e d among such determinants 
as well as (and most importantly i n the ex-ante stage) factors 

107/ Richmond, op. c i t . , p.487. 
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associated with procedures of estimating how much time each a c t i v i t y 
i n the network w i l l t a k e ' l ^ ^ From a pr o b a b i l i s t i c point of view, 
in d i v i d u a l a c t i v i t y durations ( t ) and individual occurrence,times (T) 
of events w i l l be dis t r i b u t e d around an average (mean) which denotes 
a value with the highest p r o b a b i l i t y of occurrence; the r i s k of 
meeting a p a r t i c u l a r l y pessimistic time decreases the longer the time 
i s , while the chance of meeting a p a r t i c u l a r l y optimistic time ̂  
decreases the shorter the time i s . I n other words, the anticipated 
times of occurrence of given events may be understood as hypothetical 
and in t e r a c t i n g p r o b a b i l i t i e s , each centred on a mean with i t s 
associated d i s t r i b u t i o n of frequency (variance) (figure 7) . This 
means, furthermore, that two or more in t e r a c t i n g situations are 
understood as dynamically i n t e r r e l a t e d i n a way which can be 

109/ 
measured and predicted by the use of p r o b a b i l i t y theory.—' Each 
event i n the network, then,represents a measurable d i s t r i b u t i o n of 
pro b a b i l i t i e s - a concept which now c l a r i f i e s somewhat the i n i t i a l l y 
introduced notion of the network as a complicated interplay of 
stochastic processes. 

108/ E.g. persons assigned with the r e s p o n s i b i l i t y of estimating time 
may have had l i t t l e or no experience with the p a r t i c u l a r type of 
work involved i n a given a c t i v i t y . 

109/ There i s agreement that t h i s concept i s v a l i d i n theory; what 
seems not clear i s how i t should be computed i n cases- with d i s ­
continuity i n the frequency-distribution curve - cases which are 
common i n r e a l l i f e . A s t a r t i s made, with simulation, i n 

creating an a r t i f i c i a l model of the behavior of the system des­
cribed by the network: a time i s taken at random from the d i s t r i ­
bution of each event 1,2,3,...,n and the effects are araluated. 
Then, another set w i l l be chosen, and so f o r t h . I n t h i s way, the 
behavior of the whole network i s simulated, and i f t h i s exercise 
i s done s u f f i c i e n t l y often and at s u f f i c i e n t 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.172-180. 
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FIGURE 7 CHANGE AND THE OCCURRING OF EVMTS* 

Time required to perform a c t i v i t i e s and thus the time of occurring of events 
v d l l vary. Time of occurrence of an event can be understood as a hypothetical 
spectrum of p r o b a b i l i t i e s . 

— ] 1 — I — I 1 1 1 1—I H 1 \—'—H—I 1 1—^— 
EARLY MEAN UTE EARLY MEAN LATE 

(OPTIMISTIC) (PESSIMISTIC) (OPTIMISTIC) • (PESSIMISTIC) 

- i — < D - - 0 — ^ -

TIME 

* See Beer, Decision and control^ op., ci^t.. p.174. 
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PERT network analysis i s i d e n t i f i e d with a special procedure of 
handling the problem of chance with p r o b a b i l i s t i c statements of 
a c t i v i t y duration. The analyst proceeds with the following steps.''^^ 

Step 1: The raw data. 
On the basis of the flow plan (figure 5) time estimates should 

f i r s t be obtained from the responsible technical specialists.-'-^ I n 
order to disassociate these specialists from a possible bias connected 
v±th their knowledge of the actual schedule, and i n order to gain more 
knowledge concerning the inherent v a r i a b i l i t y of each a c t i v i t y within 
the network, three estimates f o r each a c t i v i t y should be obtained: 
a most l i k e l y elapsed time estimate (m) and two extreme values, anc, 
optimistic (a), and a pessimistic one (b) . A set of hypothetical 

112/ 
estimates of t h i s type i s given i n a table below (figure i O ) . — ' 

Step 2: Translation of raw data i n t o measures descriptive of uncertainty 
113/ 

The o r i g i n a l PERT paper —^ presents a form of the calculus of 
variations f o r translating the raw data in t o s t a t i s t i c a l measures 
describing the expected elapsed time t (the mean) and the uncertainty 

6 l i y Beside the paper by Malcolm ( e t . a l , ) , op. c i t . , the following 
references are used f o r t h i s section: McMllan, Gonzales, op. c i t . ; 
Levin, R.I., Kirkpatrick, C.A. Planning and control with PERT/ 
CPM. New York, McGraw H i l l (1966); Riclimond, op.cit. 

l i y The q u a l i f i c a t i o n of specialists providing time estimates must 
include thorough understanding of the v/ork to be done. Moreover, 
the PERT team must plan and activate procedures f o r actually 
obtaining the required information. Only with continuous inform­
ation flows i s i t possible to predict the time at which each event 
i n the project i s l i k e l y to occur. 

l i y An actual PERT exercise should develop e x p l i c i t d e f i n i t i o n s f o r 
these three types of estimates requested. Moreover, the specialist', 
estimating elapsed-time values of an activity,should neither e s t i ­
mate succeeding and preceding a c t i v i t i e s nor should he know these 
values. I f t h i s rule i s followed, the system w i l l acquire a s e l f -
correcting tendency, the larger the number of estimated a c t i v i t i e s 
i n the network. 

113/ Malcolm ( e t . a l . ) , op. c i t . 
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FIGUitE 8 ' DEFINITION OF i y T , T. 
• e* o' i -

1 , 

NOTE • ' . . , . . ' 

t indicates the value of e::q3ected elapsed time ( i n weeks) associated with 
® the i n t e r v a l between events-3jS and 5 9 . Similar values are associated 

with each a c t i v i t y (arrow) in the sub-network. 

T indicates the expected completion time of the f i n a l event i n the 
sub-network. 

T„ indicates the e:5^ected completion time of event 58. Similar values 
are associated with each event (node) i n the sub-network. 
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involved i n that expectation. This form i s follovred by most of the 
l a t e r papers on PERT network a n a l y s i s y = ^ The procedure i s based on 
psychological studies done with t e c h n i c a l s p e c i a l i s t s providing the 
raw data and i t assumes that the s t a t i s t i c a l d i s t r i b u t i o n of such raw 
estimate approximates the beta-distribution. I n other words, PERT 
assumes that the duration of an a c t i v i t y i s a chance variable with beta-
d i s t r i b u t i o n . The extreme values, i . e . , the optimistic and pessimistic 

FIGURE 9 HYPOTHETICAL BETA-DISTRIBUTION OF PERFORMANCE TIME 

st a r t of 
a c t i v i t y 

completion of a c t i v i t y (= occurrence of event) 

optimistic most l i k e l y pessimistic 

TIME 

estimates are usually t e c h n i c a l l y defined as times which, under normal 
circumstances, could be attained l e s s than once i n hundred si m i l a r runs. 
Such considerations have led to the development of the;.following equations 

114/ A modification though not a fundamental change i s proposed i n a 
recent paper by Moder, J,«J,, Rodgers, E.G, Judgement estimates 
of the moments of PERT type d i s t r i b u t i o n s . Management Science, 
October 1 9 6 8 , pp.B 7 6 ^ 8 3 , The argument i n that paper, however, 
i s not d i r e c t l y relevant for t h i s introductory presentation. 
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f o r t r a n s l a t i n g the raw data in t o s t a t i s t i c a l measures of chance}^^ 
(1) expected time t = l / 3 + 2 (a + b)_7 

(2) standard deviation s. = b - a 

2 / ^ \2 
(3) variance s = gb - a) 

K 6 / 
Recalling b r i e f l y these f i r s t two steps, two possible sources of 

error i n estimating time can be i d e n t i f i e d : ( i ) the q u a l i t y of raw 
FIGURE 10 FLOOD-CON'fROL AND HYDROLOGY SUB-NETWORK: 

PERT Tllffi ESTIMTES ( i n weeks) 

STATISTICAL 
ACTIVITY 

(1) 

RAW DATA 
m 

(2) 

a 
(3) 

b 
(4) 

imsuRES 
2 

t s 
(5) (6) 

51-52 20 15 30 20.8 6.3 
.51-53 5 3 10 5.5 1.4 
51-54 . 25 18 33 25.2 6.3 

52-53 0 • 0 0 0,0 0,0 

54-55 40 ' 30 45 39.3 6.3 
53-56 70 . 50 90 70.0 44.9 
56-58 • 3 2 5 3.2 0.3 
55-58 40 25 50 39.3 17.3 
55-57 2 a . 4 2,2 0.3 
58-59 5 3 10 5.5 1,4 • 
57-59 • 0 0 - • 0 0.0 0.0 

The values i n t h i s table are not related to an actual project and 
serve f o r i l l u s t r a t i o n purposes 

-;'v-x- The figures are roiinded 

115/ A mathematical'development of t h i s procedure i s given i n 
Richmond, op. c i t . , pp.488-491. 
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data, and ( i i ) the appropriateness of the s t a t i s t i c a l apparatus for 
estimating expected times, and uncertainty. Both of these components 
c a l l for the development of experience, i . e . , data on actual perform­
ance of raw time estimates as well as of the s t a t i s t i c a l formulization 
must be generated on the basis of p i l o t applications i n order to r e f i n e 
the procedure at the planning stage before the approach becomes applied 
on a large scale i n an area i n which i t was previously unknown, 

2 
The hypothetical values of t and s computed with the PERT 

formulas 1 and 3 are included i n the table of figure 10, 

Step 3: Presentation of data i n a n a l y t i c a l l y usuable form 
Having completed the investigating and calculating exercises of 

steps 1 and 2, i t i s possible to associate elapsed-time estimates and 
variances to each individual a c t i v i t y i n the flow plan (figure 11). 

FIGURE 11 NETWORK WITH ELAPSED-TB'iE ESTIMTES ( t , s ) 

TIME ^ 

I t i s now necessary to present the information i m p l i c i t i n these data i n 
a form suitable for analysis. 

F i r s t , i t i s useful to order the events of the network sequentially 
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on a row, s t a r t i n g from the f i n a l event u n t i l the present i s reached 

( f igure 12) , The purpose of t h i s r u l e i s that no event be l i s t e d with 

one or the other of i t s successor events miss ing . The rov/ i s the 

point of departure for the a n a l y t i c a l t a b l e s . 

FIGURE 12 SEQUENTIAL PRE'SENTATION OF EVENTS 

I n the i l l u s t r a t i v e example, the assumption i s made that the * 

expected elapsed time u n t i l completion of a l l a c t i v i t i e s preceding event 

51 i s 52,5 weeks. This expectation i s associated with a variance of 

28 , 5 (see f igure l l ) , Thus, the e a r l i e s t expected time of occurrence of 

event 5 1 i s 52,5 weeks after time zero, i , e , , the time vrtien the project 

(of which t h i s sub-network i s a part) a c t u a l l y gets s t a r t e d . I t i s now 

also possible to c a l c u l a t e c imulat ive ly the e a r l i e s t expected times 
2 

( T - ) of occurrence and variances ( s ) for a l l events i n t h i s sub-network, 
. E , 
from the o r i g i n to the f i n a l event ( f igure 1 3 ) , For example, the 

FIGURE 13 CUMULATIVE TABULAR PRESENTATION OF EARLIEST EXPECTED TIffi 

( T „ ) AND VARIANCE (s^) hi 

Events 

51 52 53 54 55 56 57 58 59 

52.5 73.3 73.3 77.7 117.0 143.3 119.2 156.3 l 6 l . 8 ( : ^ J 

2 8 . 3 34.6 34.6 34.6 40.9 79.5-"- 4 1 . 2 5 8 . 1 * 59.6 

•'̂  See footnote below 

'E 
.2 

c 
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expected elapsed time ( t ) of a c t i v i t y 51-54 i s 25.2 weeks and i t s 
2 ^ 

associated variance (s ) 6.3. fhus, the e a r l i e s t expected time of 
occurrence (T^^) of event 54 i s 77.7 weeks and the variance, at t h i s 
point 34.6. Attention must be paid to the number and time values of 
immediate predecessor a c t i v i t i e s and events; note, for example, that 
event 53 has two immediate predecessor a c t i v i t i e s , 51-53 and 52-53. 
Since a c t i v i t y 52-53 i s non-time-consuming ( t =0) and, hence, event 
52 can occur as l a t e as (but not l a t e r than) event 53, i t i s the 
a c t i v i t y immediately preceding event 52 which must be taken into 
consideration for determining the e a r l i e s t expected time of 
occurrence (T^^) of event 53. Since the question i s to find the 
e a r l i e s t expected time after time' zero when event, 53 l o g i c a l l y can occur, T_ of event 53 must be calculated on the basis of the largest ili ______ 
value among the predecessor a c t i v i t i e s , i . e . , 

'E(53)=^E(52)=^E(5l)-'^e(51.52)=52.5+20.8=73^weeks 

^̂ ^̂  V53)=^E(51)''^(-51-53)=52-5"'^'5=^5^-° ^̂ ^̂ ^̂  
( i i i ) The value under ( i ) i s larger and therefore the e a r l i e s t 

expected time of event 53. 

- S i m i l a r l y , event 58 has two predecessor a c t i v i t i e s , 5 5 - 5 8 and 
5 6 - 5 8 : , , 

^ E ( 5 8 ) = ^ E ( 5 5 ) ' ' ^ ( 5 5 - 5 8 ) " ^ ^ ' ^ ' ^ ^ ^ ' ^ = ^ ^ ^ - ^ 

^ E ( 5 8 ) = ^ ( 5 6 ) + % ( 5 6 - 5 8 ) = 1 ^ 3 > 3 + 3 . 2 = ( 1 4 6 . 5 weeks) 

( i i i ) The value under ( i ) , i . e . , 1 5 6 . 3 weeks i s larger and therefore 
the e a r l i e s t expected time for event 5 8 . 

The variances for a l l elements are added along with the t 
values to determine the variance of the f i n a l event^l^^^^ 

11 ^/ This i s j u s t i f i e d since the variance of the sum of n random 
variables i s equal to the sum of the variances. However, the d i s ­
t r i b u t i o n of the portion of the netiirork with the smaller expecta­
tion, but not neces s a r i l y with the smaller di s t r i b u t i o n , i s assumed 
away (see figure 1 3 ) , the variance lOf event 56 i s i n fact larger 
,than the variance of event 5 8 ). On possible effects r e s u l t i n g from 
t h i s phenomenon, see Kli n g e l , A.R. Bias i n PERT project completion 
time calculations for a r e a l network. Management Science, December 
1 9 6 6 , pp.B 1 9 4 - 2 0 1 . 
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I t becomes again apparent from the above that some events can 
occur l a t e r than at t h e i r e a r l i e s t expected times, without necessarily-
having an effect on the expected time of occurrence of the f i n a l event 
(To). On the basis of the collected data and flow plan, a set of 
values can be i d e n t i f i e d which indicates the l a t e s t allowable times 
{Tj) at which a l l events i n the netvrork must occur, i f they shouM 
not cause slippage i n meeting the f i n a l event. The individual values 
of Tj^ can b e found by f i x i n g the f i n a l event and working backward 
through the e a r l i e r events u n t i l the present (event 51) i s reached 
(figure 14). 

FIGURE 14 MTEST ALLOWABLE TBiE (T^^) AND "SUCK" (T^-Tg) 

Events 

51 52 53 54 55 56 57 58 59 

Tj. 52.5 83.1 83.1 77.7 117.0 153.1 161 .8 156,3 l 6 l . 8 ( = T j 

V ^ E 0.0 10.5 25.1 0 ^ OiO 25.1 42,6 0 ^ 0.0 

("slack" time) 

For example: 

^L(58)==^°-^eb8-59)=^^^-^-^-^=^^^-^ 
and T^^^^=To-tg^^^_^g^=l6l.8-0.0=161,8 weeks 

Note that for t h i s calculation the number of successor events and 
a c t i v i t i e s must be taken into consideration. For example, event 55 
has two successor events and a c t i v i t i e s . 

^L(55)"^L(57)-*e(55-57)==^^^*^-^-^=^^5^-^ "̂"̂ '̂̂  
^^^^ TL(55)=^L(58)-^e(55-58)=156,>39.3=117^0j^ 

I t must be concluded that the sTnal 1 est value, (ii).» i s here the 
correct one, for i f i t were allovred to complete event 55 159.6 weeks 
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after time zero, i t would not be possible to complete the f i n a l event 59 
after 161,8 weeks, but only after 159.6 + 39*3 + 5.5 = 204.4 weeks. 

Events with i d e n t i c a l Tg and T̂ ^ values (T^^ - = 0) are c r i t i c a l 
for the performance of the network: the latest-allowable times coincide 
with the e a r l i e s t expected times at which such events can occur. Non-
c r i t i c a l events, on the other hand, a r e those with different T̂ , aaid Tj^ 
values (TJ^ - I j , ^ 0 ). I f the l62nd week i s satisfactory for accompxishing 
event 59 (To = 161 ,8 ) , the network can be fixed at that point and computed 
backward as described. I t becomes evident that event 58 i s c r i t i c a l 
(Tj^ - Tj, = 0) and does not have any lee-way or "slack" time such as event 
56 (Tj^ " '̂ E ~ 2 5 , 1 ) . The l a t t e r can again be scheduled at any position 
within i t s "slack" time range without jeopardizing the accomplishment of 
the f i n a l event 59. Thus, slack time (as defined above) can be under­
stood as an indicator of scheduling f l e x i b i l i t y which i s given by a p a r t i ­
cular flow plan. The set of events and a c t i v i t i e s with no "slack" time 
i s , of course, c a l l e d the c r i t i c a l path of the network (figure 1 5 ) , 

FIGURE 15 IDENTIFICATION OF THE CRITICAL PATH 

T, = 77.7 
= 77.7 

T. = 117.0 T, = 161.8 
Tg = 117.0 = 119.2 

83.1 
73.3 

34.6 

= 153.1 
= 143.3 

= 79.5 

T, = 156.3 
= 156.3 

= 58.1 
TIME •7 

> c r i t i c a l path (T^^ 

I, 
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Step 4: The pr o b a b i l i t y of meeting a schedule 
The PERT procedure assumes that the d i s t r i b u t i o n f o r the f i n a l 

event i n the network can approximately be expressed by a normal 
2 

s t a t i s t i c a l d i s t r i b u t i o n . Thus, given T̂  and s , the p r o b a b i l i t y of 
the f i n a l event's occurring e a r l i e r or l a t e r than expected can be 
calculated. 

Recalling that under conditions of a normal d i s t r i b u t i o n about 
68 percent of the sample w i l l f a l l w i t h i n the plus or minus one 
standard deviation and that, furthermore, approximately 16 percent 
f a l l below the mean minus one standard deviation, the p r o b a b i l i t y that 
the f i n a l event w i l l occur sooner than 154.6 weeks aft e r time zero i s 
0.16. Obviously, the p r o b a b i l i t y of the. f i n a l event's occurring not 
l a t e r than 161.8 weeks after time zero i s 0.5. 

But suppose i t i s absolutely c r u c i a l that the f i n a l event w i l l 
occur not l a t e r than w i t h i n the l62nd week after time zero; clearly, 
the project manager cannot be s a t i s f i e d with a p r o b a b i l i t y of 0.5 f o r 
meeting t h i s deadline. I n such a case i t i s necessary to shorten 
the expected elapsed times of the networks most time consuming a c t i ­
v i t i e s . I n f a c t , attention must be focused on the c r i t i c a l path, 
because i t includes the networks most c r i t i c a l a c t i v i t i e s . The project 
manager w i l l have to design an "optimum crash programme", i . e . , a 
search f o r the most economical means of reducing the c r i t i c a l path 
and thus reducing To i n the network. The more T̂  can be reduced, 
the higher the p r o b a b i l i t y of meeting the deadline i n the l62nd week. 
But usually a r eduction of the c r i t i c a l path i s accompanied with an 
increase i n cost. Thus,' the value of increasing the p r o b a b i l i t y to 
0,6, 0.7, 0,8 at increasing marginal costs must be evaluated and 
decided upon. 

I t i s not suggested that analysis always precedes the setting 
of deadlines. In f a c t , i n 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 w i l l 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 p o s s i b i l i t y of' meeting the former. 
For example, suppose a deadline i s set at the end of the- 147th -week 
after time zero f o r completing event 59 (T^ :148.0). Analysis has 

s 
shown that completion may be expected during the l62nd week (To-,:l6l.8) 
What i s the pr o b a b i l i t y of meeting t h i s deadline? (See figure 16). A 
numerical answer to t h i s question can be obtained, i f f i r s t the ab­
solute value of the difference between expected-completion time and 
deadline time i s divided by the standard deviation f o r the expected-
completion time, and second the result i s converted i n t o a probabi-
l i t i s t i c statement: 

( i ) 1 Ŝ  '̂ "̂S ~ ̂ °E^ ! 

1 - 13.8 = 1.91 
V/513 

( i i ) Using the Normal Curve Table f o r Probability-P, the value 1.91 

corresponds t o a pr o b a b i l i t y P = 0.028 approximately. 
I n other words, there i s a chance of less than 3 percent of meeting the 
pre-set deadline i n t h i s example. I t i s thus reasonable to assume that 
the schedule i s i n question. Relatively high values ( i . e . , 0.5 or more 
i n turn, indicate that the deadline can be met. 

Operational Control: Monitoring and Rescheduling 
Some of the considerations on pr o b a b i l i t y at the planning stage 

give rise to the i n i t i a l hypothesis that a project under PERT network 
analysis i s entering very d i f f e r e n t situations during i t s operational 
stages. Whereas the former i s mainly dealing with given sets of 
variables , constraints and assumptions, i t i s the l a t t e r which i s now 
concerned with absorbing dynamic processes involving change, challenges 
of s chedules, formulation of new networks, with continuous revision of 
plans and even of objectives - as time and operation goes on. 

The general philosophy of the notion "operational control" implies 
a device which i n l i t e r a t u r e i s often referred to as a management • 
control system. This i s most usef u l l y based upon a model which under­
stands management ( i ) as a design and decision problem under varying 
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FIGURE 16 THE PROBABILITY OF MEETING A GIVM DEADLINE* 

OE (mean) 

4-
(148,0 weeks) ( l 6 l , 8 weeks) 

given deadline for ccaapletion of event 59 

expected time of ccmpleticn of event 59 (5S*) 

TIME 

OE standard deviation of expected-time value 

shaded area i s a graphical measure of probability of completing event 
.^S^ 59 on or before T^g. 

* c f . Malcolm (et a l . ) op.cit^. p.658; s l i g h t l y modified. 



Page 119 

degrees of uncertainty, using both past experience and available data, 
and ( i i ) as a process of learning from results of decisions and 
adding the results to a memory un i t f o r the perusal of future decision 
problems. A management control system i s , then, the i n s t i t u t i o n a l i z e d 
and routinized assimilation of past results i n t o the body of knowledge 

117/ 
which i s used f o r subsequent decisions.—' 

PERT network analysis requires such'a management control system. 
Condition f o r the a p p l i c a b i l i t y of PERT i s that analysis of the 
o r i g i n a l plan can s b i l l proceed i n the l i g h t of on-going operations. 
Moreover, the system should be able to indicate the r e l a t i v e value of 
alternative future courses of action whenever decisions have to be 
made under changing operational conditions. I t s effectiveness i s 
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 i n Montreal 
(Canada) was s p e c i f i c a l l y designed f o r continuous monitoring, changing 
and adjusting of a l l phases of work on the world's f a i r , i . e . , from 
o r i g i n a l f e a s i b i l i t y studies of i n d i v i d u a l sub-projects, through a l l 
phases of architectural and engineering design t» the actual cons­
t r u c t i o n and,. after-the Exposition had closed, the eventual demolition. 
A t o t a l of more than $ 750 m i l l i o n worth of work was scheduled fo r 

117/ cf, Morris, W.T. Management science, A Bayesian introduction. 
Englewood C l i f f s , Prentice H a l l (1968), p .5-8, et passim. " I n s t i ­
t u t i o n a l i z e d " of course implies the customary model s i m p l i f i c a t i o n 
of one coherent and r a t i o n a l organization which i s faced with a 
decision problem that must be conceptualized (e.g. "a machine has 
broken down", "someone has resigned", e t c . ) . I t may be argued that 
the structure of management d i r e c t l y and i n d i r e c t l y involved i n the 
operation and' control of a development project i s f a r more, complex 
and, moreover, cannot only be understood on grounds of r a t i o n a l i t y . 
However, the basic logic of the learning model remains the same. 
The more heterogenous the constituents of an organization, the more 
diffuse i t s purposes, objectives and performance. This of course 
i s precisely what i s c a l l i n g f o r a more urgent considerations of 
the management control and learning issue. See also Wilensky, H.L. 
Organizational i n t e l l i g e n c e . Knowledge and p o l i c y i n industry and 
government. New York, Basic Books (1967), p.39. 
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design and construction w i t h i n a period of 3^ years and closely 
monitored with a computerized network model. The i n i t i a l network 
data were stored i n an IBM I 4 O I computer. Every week progress-report 
information was sibmitted by in d i v i d u a l contractors and prepared for 
computer input. The computer, then, compared the weekly progress 
information gainst the stored network data. For the eventual changes 
i n the network i t s e l f , an IBM 1620 computer was used f o r the'necessary 
calculations. I t i s reported that the time and resource-saving import­
ance of the network approach became evident from the beginning. In one 
case, f o r example, the network showed that a contractor building a 
v i t a l access bridge would complete construction behind schedule. On 
the basis of an early i d e n t i f i c a t i o n of t h i s development within the' 
network, an extra $ 7,000 worth of resources were allocated to t h i s 
sub-project. The bridge, then, was completed on time and alternative 
plans f o r the construction of $ 200,000 worth of temporary ramp 
f a c i l i t i e s elsewhere could be cancelled. 

The basic tools f o r analysis during on-going operations are a l ­
ready developed at the planning stage. I n addition, analysis can 
display the available options to the project manager of ( i ) implementing 
adjustment and t r a d e - o f f plans, and of choosing schedules, resources 
and technical specifications, or of ( i i ) t e s t i n g implications of 
di f f e r e n t decisions by computer simulation. For' example, the search 
f o r the most economical decision f o r reducing the c r i t i c a l path may 
i l l u s t r a t e t h i s point. I n f a c t , f o r a l l but very elementary networks 
operational control "by hand" may turn out to be too costly; only with 
a suitable computer model i t becomes possible to study the behavior 
of highly complex networks and derive useful conclusions w i t h i n 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 f o r 
dealing with t h i s "crash" problem. I t was necessary to reduce T̂  of 
a series of technical experiments 'vd.thin the project (which were 
expressed by a separate sub-network) from 11 to 9 weeks; i n other 
words, the c r i t i c a l path was t o be reduced by two weeks. The f i r s t 
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question which must be decided upon i n such case i s , whether a 
reduction i s at a l l possible. I f i t i s impossible, one can only 
accept an inevitable delay and prepare f o r i t s consequences'. I f i t 
should be possible, i t i s usually not s u f f i c i e n t to- confine the ad­
justment to the c r i t i c a l path, because the allowances ("slack" times) 
of other a c t i v i t i e s which are not on the c r i t i c a l path may not be 
s u f f i c i e n t l y large t o absorb the reduction of To, and the c r i t i c a l 
path of the network may change altogether. Having developed and used 
a computer programme f o r coping with such a problem, a research 
a r t i c l e on t h i s project concludes that the advantage of the computer­
ized PERT procedure i s that each "run" provides the necessary elements 
of decision. Any decision, i n t u r n , modifies certain elements w i t h i n 
the network which automatically c a l l f o r new calculations, I f the 
model shows then that a reduction i n Tq can be implemented i n several 
alternative ways, i t i s possible t o make choices on the basis of the 
estimated costs of alterations?—'^ 

The process of systematic a l t e r a t i o n of the o r i g i n a l plan as the 
project i s i n operation, i s often referred to as "up-dating", i . e . , the 
securing of current information on time estimates f o r a c t i v i t i e s i n 
progress, possible revisions of estimates f o r a c t i v i t i e s yet to be 
performed (which now can presumably be provided more accurately), as 
well as the consideration of time, resource and technical information 
on possible new a c t i v i t i e s and events to be included i n the network. 
On the basis of such information, anticipated changes and problem areas 
can be indicated so that corrective action can be taken .'''-i^ 

1 1 ^ Tiberghien, P.Y.; Rovidre, T. Application de l a methode PERT au 
projet ESSOR. Energie Nucleaire, Juln 1965. 

119/ I t i s suggested that monthly up-dating provides the means f o r 
examining those a c t i v i t i e s that are currently most c r i t i c a l ; the 
whole project network should be evaluated quarterly; reporting 
cycles f o r various sub-projects and other components should be 
staggered according to the major up-dating schedule ( c f . PERT. 
A dynamic project planning and control method. White Plains, IBM 
data Processing Application (no year), p.22). Ultimately i t depends, 
of course, on the pa r t i c u l a r 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 f o r the f i n a l event. 

The essential rules f o r performing t h i s adjustment are shown i n 
figure 17. I f the re-scheduled completion date of the f i n a l event i s 
changed, the l a t e s t allowable times f o r a l l events must be recalculated: 
I f the l a t e s t allowable time of a given event preceding the f i n a l event 
turns out to be shorter than the e a r l i e s t expected time, the re­
scheduled date must be set at the l a t e s t allowable time; otherwise i t 
must be set within the "slack time" i n t e r v a l ^ - ^ ^ Scheduling and re­
scheduling should be decided upon according to an established p o l i c y 
regarding the p r o b a b i l i t y to be assumed i n meeting scheduled and re­
scheduled dates. 

Note, however, that a simple ex±ention of the date scheduled f o r 
the f i n a l event may not be s u f f i c i e n t to absorb the delay -vAiich has 
developed from the beginning. F i r s t of a l l , even though the manager 
may have insisted on operating w i t h i n a range of high p r o b a b i l i t i e s , 
t h i s does not prevent the worst from happening; i t i s u n l i k e l y , but 
not impossible, that one or the other of the events w i t h i n the network 
w i l l exceed the e a r l i e s t expected time by a margin much wider than 
anticipated. Secondly, a r e l a t i v e l y small delay may well become 

12V 
amplified i n t o an excessive d e l a y , — a n d i t follows that the o r i g i n a l 
c r i t i c a l path has become obsolete; a new one must be calculated and,all 
parts of the system need adjustment accordingly. 

12(/ "More s p e c i f i c a l l y , at the point which maximizes the p r o b a b i l i t y 
of i t s being met wit h i n the slack i n t e r v a l " . For the s t a t i s t i c a l 
relationship involved i n t h i s statement see PERT, A dynamic project 
planning and control method, op. c i t . , p.19,24. 

12V A three-stage amplifier can be i l l u s t r a t e d as follows: 
"A t r a v e l l e r j u s t 'misses a bus and has to vrait two hours f o r the 
next causing him to jus t miss a t r a i n and incur a six-hour delay; 
t h i s causes him to miss his airplane and incur a two-day delay", 
cf. Beer, Management science, op. c i t . , p.77. 
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A. SITUATION 

T Q Q Originally scheduled completion time of f i n a l event 

'OE Expected completion time of f i n a l event based on new analysis 

B. RULES 1 . 

2. 

3. 

Set T^gv-

Recompute TJ^ values of a l l events preceding the f i n a l event 

Schedule a l l predecessor events 

3.1 where <:Tg, set = 

3.2 where T^ : V set Tg 
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Some Remarks i n Perspective 
Most analysis of economic decision problems can be c l a s s i f i e d i n t o 

two currents of thought which are sometimes confluent, sometimes i n 
c o n f l i c t : the "programming" approach which implies choice i n advance, 
and i n p r i n c i p l e once and f o r a l l , of the value of a certain number of 
decision variables; and the "strategy" approach which implies that 
projects, planned and decided upon i n advance, should be completed by 

1 2^ 
new projects which are inspired by new circumstances.—^ Although, i n 
development planning, the t h e o r e t i c a l question on the p o s s i b i l i t y of 
considering new information during the process of plan implementation 
i s o p e i ? ! / PERT and related forms of network analysis have under­
taken to move i n the direction of actually combining both approaches. 
Although "programmed" and thus a theory of choosing i n advance, PERT 
implies a systematic approach to multi-period decision-making, including 
the handling of decision-learning situations. I n other words, what one 
decides at any p a r t i c u l a r stage (under the influence of experience and 
available data).becomes modified, as each stage i n the process passes, 
and additional information and experience i s used'^—^ 

Beside the t h e o r e t i c a l considerations, t h i s raises a niraiber of 
pr a c t i c a l problems. The object of project planning and control of 
the network type, and thus of the PERT approach, i s the prediction of 
problems. Hence, the subdivision of projects i n t o r e l a t i v e l y short 
and controllable elements i s emphasized i n order to f a c i l i t a t e timely 
corrective action. Managerial rule of thumb i s that i t i s better to 
be 100 percent wrong aft e r a two-week period than 20 percent wrong 
afte r one year. However, "timely corrective action" i s only possible 
i f a r e l i a b l e and fast communication and control system i s concurrent 
with operations. The fact that a m u l t i p l i c i t y of offices and 

122/ See Masse, P. Le plan ou 1'anti-hasard. Paris, Gallimard (1965), 
pp.188-244. 

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

12V For a general theory of the decision-learning approach, see 
Morris, W.J., op.cit., pp.l51-l68 
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organizations (financing agency, operating agency, recipient government) 
are engaged i n the planning and operation of projects does not f a c i l i ­
tate the design and functioning of such a system. 

A number of project-reporting pro-formas are proposed throughout 
the PERT l i t e r a t u r e f o r weekly, monthly, quarterly flows of information 
and u p - d a t i n g T h e p a r t i c u l a r form and timing of communications, of 
course, i s to a large extent determined by the project i t s e l f and by 
i t s i n s t i t u t i o n a l environment. No form, however, w i l l replace the 
willingness of the par t i c u l a r groups concerned to actually co-ordinate 
t h e i r e f f o r t s e f f e c t i v e l y . Moreover, the objective of the project must 
be clear and unambiguous i n order to make a sound f m c t i o n a l work 
breakdown possible i n the f i r s t place. The more heterogeneous, however, 
the constituents of a project operation, the more diffuse and numerous 
may be i t s objectives. But c l a r i t y of. objectives and thus the possibi­
l i t y of complete r a t i o n a l i t y of a l l a c t i v i t i e s and events withi n a net­
work i s probably an exception rather than the ru l e , though not exclu-

126̂  
sively i n public, but also i n private management.—^ 

The r e l a t i v e l y simple logic of the PERT approach may prove not to 
be s u f f i c i e n t l y developed f o r coping with more complicated l o g i c a l 
structures which may be underlying the various uncertainties of develop­
ment projects. Experiments with network analysis have to be, and i n 
fact are, widely connected with the search f o r the appropriate modifi-

127/ 
cations i n the particular new f i e l d of application.:—' One recent 

125/ See f o r example Archibald, R.D., and V i l l o r i a , R.L. Network based 
management systems. New York, Wiley (1967); PERT. Adynamic 
project planning and control method, op.cit.; Cook, D.L. Program 
evaluation and review technique. Applications i n education. 
Washington, D.C., US Dept. of Health, Education and Welfare (1966); 
and many others. 

12y Starr, M.K. Product design and decision theory. Englewood C l i f f s , 
. Prentice H a l l (1963), p.2. f f . 

12y This i s reflected by the m u l t i p l i c i t y of post-PERT management and 
control techniques which are at present on the market, e.g., CPS, PEP, 
LESS, TOPS, CRAl-1, SCaNS, COlyjET, PROî iPT. (Management and Control 
Techniques, US Department of Commerce. Washington, 1963); GERT 
(Pritsker, A.A.B., and Happ, W.W., i n : Journal f o r I n d u s t r i a l 
Engineering, May 1966)j MOST (Lannone, A.L., i n : The Chartered 
Mechanical Engineer, June 1967); etc. 
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paper, f o r example, was s p e c i f i c a l l y concerned with expanding the 
c a p a b i t i l i t y of PERT network analysis f o r handling more complex 
structxires of uncertainty^^^^ Nevertheless, the introduction of any 
applied technique of operational control should not over-emphasize the 
adaptation of existing techniques or the oreation of new models at the 
expense of a care f u l l y designed implementation plan. For the purpose 
of the l a t t e r , the following phases are most usef u l l y distinguished"l^2/ 

(1) Preparatory Phase 
Br i e f i n g f o r Management 
P i l o t Application, Phase I 
P i l o t Application, Phase I I 
Monitoring and Critique 

( 2 ) Organization f o r Large-Scale Implementation 
With respect to the preparatory phase, i t must be noted that over­

s i m p l i f i c a t i o n of pre-conditions, i n s u f f i c i e n t knowledge and training, 
poor b r i e f i n g of top-level management and, i n general, inadequate 
development of the system can indeed result i n a f a i l u r e to exploit i t s 
potentials and promises, i f not i n a t o t a l disappointment. 

F i r s t of a l l , the choice of a,suitable p i l o t project i s of prime 
importance. I t should be large and complex enough to display some of 
the system's potentials and advantages, but not as large as to i n t r o ­
duce serious d i f f i c u l t i e s to a s t i l l r e l a t i v e l y inexperienced group of 
p i l o t personnel.^^ A f i r s t phase of the p i l o t exercise should then 
consist of t e s t i n g the f e a s i b i l i t y of the concept as a p o t e n t i a l 
system. This includes the preparation of the work breakdown and f i r s t 

1 2 8 / Elmaghraby, S.E. On generalized a c t i v i t y networks. The Journal 
of I n d u s t r i a l Engineering, December 1966 , p.621 f f . 

129/ Malcolm (et a l ) , op.cit.,pp.658-688; Law, C.S., and Lach, D.C. 
Implementing the c r i t i c a l path method i n a.,large organization. 
Canadian Operations Research Journal, March 1966 , pp.35-47. 

130/ cf. Law, Lach, op.cit., p.37,* proposing a project of about 200 
a c t i v i t i e s as "suitable" f o r the f i r s t formal t e s t . 
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s u f f i c i e n t l y detailed flow p l a n . — T h e f i r s t actual c o l l e c t i o n of 
time estimates from the competent specialists (raw data) w i l l reveal 
the communication problem as well as the requirement of i n s t a l l i n g a, 
cycle of re-planning, adjustment and up-dating procedures. The actual 
monitoring process of the p i l o t project i s then, at the same time, a 
test of the pilot-communication and management control system designed 
fo r the purpose of the p i l o t exercise. Furthermore, a system of 
collecting performance data of a l l aspects of the exercise must be 
included ( i . e . , t r a i n i n g , performance of estimates, capability of 
actually keeping timely control, i d e n t i f y i n g p o t e n t i a l problem areas, 
etc.), but above a l l the performance of ex-ante and on-going analysis 
as described i n t h i s chapter. A thorough assessment of t h i s f i r s t 
phase of the p i l o t exercise should include, moreover, an evaluation of 
the costs and advantages of the system that i s designed. 

A second phase of the p i l o t operation may then include ( i ) the 
actual design of an operating system f o r collection of the data, 
selection of reporting periods, f i n a l design of forms and other means 
of communication, and ( i i ) the development of a computer programme f o r 

132/ 
simulation and control purposes such as i l l u s t r a t e d above.— 

The actual organization of large-scale implementation, then, i s 
dependent on several variables, including ( i ) the pa r t i c u l a r purpose of 
applying the planning and control technique i n a given environment, 
( i i ) the findings and experience drawn from p i l o t exercises, ( i i i ) the 
specific t r a i n i n g requirements, and ( i v ) the design of the actual data-
processing and communication system. Observations to that complex of 
problems are beyond the scope of t h i s Study. 

131/ "Sufficient" may be .considered a l e v e l of d e t a i l allowing to main­
t a i n control, but not too burdensome f o r a l l parties involved. A 
rule of thumb i s proposed, stating that no a c t i v i t y should include 
more than 5 percent of the t o t a l anticipated cost and time of the 
project ( I b i d . , p.39). 

132/ For a model of the PERT computerized data-processing cycle, see 
Malcolm (et a l . ) , op.cit., p.663. An example of a computer •/ 
programme i s included i n McMillan, Gonzales, • p . c i t . , pp.197-210. 
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Cost-Benefit Analysis For Project Evaluation 

hodels f o r Analysis 
Cost-benefit analysis w i l l be discussed i n a way that emphasizes 

i t s p r a c t i c a l a p p l i c a b i l i t y i n project formulation and implementation, 
without straying too f a r from the l o g i c a l and t h e o r e t i c a l rationale 
of the technique. 

The exercise of analysing projects to determine or assign 
discounted values to t h e i r expected streams of costs and benefits 
and i n comparing these, provide information to aid a decision on 
the d e s i r a b i l i t y or otherwise of given projects, presupposes the 
defined project or programme i t s e l f . "Project" i n turn i s equivalent 
to the generalized sense of "production", and the organized a c t i v i t y 
during which resource inputs are converted i n t o other resource out­
puts indeterminable time periods. 

Usually there i s an assigned 'project length of time' covered 
by the budget. The usual expression for the conversion of inputs 
to outputs during t h i s project period i s a short- or long-run 
"production function". A production function i s a mathematical 
statement of the technical relations governing a production process. 
In i t s most general form i t equates Quantities of output with those 
of the factor inputs l i k e labour, land, and c a p i t a l , necessary to 
produce them. Nevertheless even a f t e r specifying the variable input 
factors and parameters or constants for p a r t i c u l a r functions i n t h e i r 
p r a c t i c a l application, production functions are abstractions from 
actual production processes of the projects t o which they are applied; 
and c a l l i n practice f o r estimations of the values used f o r analysis, 
t o be made from regression analysis methods applied to several 
observations. For the short-run function the inputs are ass\mied fixe d 
and the economic time horizon goes as f a r as the primary and direct 
expected set of outputs which should be i d e n t i f i e d i n the project 
work-plan i n the context of the stated objectives and targets. For 
the long-run function, however, the inputs are not assmed f i x e d , 
neither i s the subsequent l i f e of the outputs - t h e i r expected 
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effects over a period of years i n given sectors of the economy or i n 
t h e i r operation and maintenance as part of the ongoing long-r\in 
"project" being analysed. I n consideration here are projects that 
are refinanced or extended or somehow continued beyond the project 
time length of the i n i t i a l plan. New inputs become applicable toget­
her with any unobligated portion of the o r i g i n a l budget as well as 
lef t - o v e r equipment. On the outputs side too, secondary.and in d i r e c t 
effects of the outputs of the completed phases of the project are 
analysed i n order to evaluate t o t a l benefits or effectiveness. 

The problem of i d e n t i f y i n g inputs and outputs and t h e i r sequential 
flows, i s one important reason for i n s i s t i n g on a PERT type of net­
work approach t o project implementation control, with i t s effective 
and cer t a i n l y p r a c t i c a l treatment of "uncertainty" which the technique 
allows. There i s as discussed above the three time estimates leading 
to the use of the beta-distribution approximation to compute the 
most l i k e l y due-date for the projected outputs as well as the pro­
vision for the periodic re-examination and redrawing as necessary 
of the project control network, f o r the correction of any discrepancies 
i n timing of input^output streams during actual implementation. This 
immediate feedback to the ongoing project would seem to be clearly 
the most p r a c t i c a l way to use data deriving from project implementation 
and from the expert-, mission-, or other reports which often accompany 
the implementation process. 

One i l l u s t r a t i o n of how complicated the considerations necessary 
for adequate i d e n t i f i c a t i o n can become may be seen i n the case of 
continued t r a i n i n g programmes of the technical assistance type. I f 
one of these i s viewed from the earlier pericd/s as "a project" f o r 
purposes of analysis, some of i t s main "output" - the trainees -
may become "input" i n assistance or supervisory roles, each with 
salary and allowances and t r a i n i n g equipment as w e l l as the plant of 
the t r a i n i n g establishment to which they are attached. Others of 
the trainees f i n d jobs i n which t h e i r contributions can be more 
d i r e c t l y accounted for i n systems designed to analyse more than the 
o r i g i n a l project. One project, as an i n i t i a l phase, had envisaged 
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. the t r a i n i n g of some 6OO persons i n a 5-year period. In f a c t , about 
700 persons had been trained i n the f i r s t two years of the programme 
to s a t i s f y the demands of the accelerated agrarian reform programme. 
Obviously any pre-implementation mathematical models of the project 
would have had to be done many times over i f they were to be useful 
representations of the actual operation. This means for the above 
example that the models would have to be adjusted or recast at 
various points i n time, to take account of whatever new inputs became 
available to make possible the 100—man jump i n trainee output even 
though the project had three years to run as per'the i n i t i a l plan. 
These readjustments are necessary to approximate as accurately as 
practicable t o a systems-analytic view of the project as an integrated 
set of input vectors ("X") yielding output vectors ("I") during time 
periods "T", given the operating structure and organization of the 
project. 

For any project for which "n" inputs and say "m" outputs could 
be i d e n t i f i e d from PERT network models of i t s implementation, i d e a l l y 
a general -form of the elements of the production function would be 
X = (x-|^,..,x^) Y = ^^±>''''^jo^ where the subscripts represent the 
" i " t h input or " j " t h output f o r equivalent stated time periods. For 
given numerical values possible from l e g i s l a t i v e , economic and engineering 
considerations arrays of(X,Y) would emerge, where (X,Y) i n more d e t a i l 
could be made up of elements of the form (x-^,y-|^), (x-|^,y2), {x-^,j^), 

... where y^ or y^ y^ i n common (monetary) values. I t i s i n 
t h i s context that one could define efficiencP,-^ since with the 
inequality above and assimiing that j-^>J2}Jo^? were equally 
desirable outputs, i f only f o r d i f f e r e n t society groups or sectors, 
the (x-j^,y-j^) pair would clearly be r e l a t i v e l y wasteful or i n e f f i c i e n t . 

122/ Dorfman, R. Basic economic and technologic concepts. In 
Maass, A. (et a l ) . Design of water resource systems. London, 
MacMillan (1962) p.90. 
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Such considerations would apply i n the piecemeal analysis of the 
a c t i v i t y paths of each network; the l a t t e r as models of alternative 
implementation approaches being of course the objects to be compared 
i n terms of the expected and r e l a t i v e benefit-cost r a t i o s 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 t h e i r scheduled period of input f o r dis-. 
counting purposes, as wel l as the expected outputs according t o 
the objectives i d e n t i f i e d as targets, scalar-valued functions of 
the general form U(X,Y) could then be constructed to order a l l the 
possible and probable plans for carrying out the project from the 
most t o the least desirable implementation plan i n the extent t o 
which the project objectives would be f u l f i l l e d by alternative imple­
mentation approaches. P a r a l l e l orderings i n terms of increasing net-
benefit value, and benefit-cost r a t i o estimates would also be called 
f o r at t h i s stage, as aids i n the choice of the particular project 
plan to be implemented. Questions about the p o s s i b i l i t y or v a l i d i t y 
of such a quantitative "U" function are not r e a l l y insurmountable 
i f one considers i t s r e s t r i c t e d "degrees of freedom" once (X,Y) are 
i d e n t i f i e d . The r e a l i z a t i o n that t h i s determinateness i s quite 
general once c r i t e r i a are set can be surprising; and t h e i r form, 
always as a function of a cost:benefit r a t i o as Thomas ( l963)'^^as 
shown, even more so. He concluded f l a t l y , although drawing from the 
area of environmental control that "the f i x i n g or setting of quality 
c r i t e r i a / f o r control of the environment/ always involves a value 
judgment, and t h i s value judgment always has the form of a cost: 
benefit r a t i o : "To set a c r i t e r i o n i s to impute a cost:benefit r a t i o . " 

The actual value of the r a t i o can always be questioned, of 
course. The point nevertheless i s th a t , f o r 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. 
Quarterly Journal of Economics, Vol. LiCCVlI, pp. 143-148. 
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of the earmarking of $1.2 m i l l i o n together vd.th a $.9 m i l l i o n comter-
part contribution f o r 5 years t o do research and t r a i n personnel i n 
the management of co-operatives i n a particular country project could 
be usefully shown as•a mathematical relationship with a parameter "U" 
which could then l o g i c a l l y be called the value i n human or any other 
terms of co-operatives, to that country i n terms of the given project. 

The project c r i t e r i a and ultimate stated outputs at each node 
of the PERT network vjould of course be determinable from the object­
ives and targets which come with i t s authorization. In effect we 
always have so much budgeted inputs f o r the purpose of a t t a i n i n g such 
and such targets spelling out the over-all project objectives. The 
manner and extent t o which the targets are to be attained set intended 
standards or c r i t e r i a ; and the point i s that i t i s usually always 
possible a n a l y t i c a l l y to point t o so much resources used to a t t a i n 
such targets and to such tolerances or c r i t e r i a . The meaningfulness 
i n any given instance of the needed (money) valuai^ions of project 
y i e l d i s clearly not susceptible to any general proof or j u s t i f i c a t i o n . 
Under discussion here i s s t r i c t l y the issue of the analytic p o s s i b i l i t y 
or otherwise of t h e i r very imputation. 

To repeat then, f o r any project f o r which a f i n i t e outlay i s 
budgeted for a given period and purposes, a cost-benefit analysis 
i n terms of t h e i r mutual determination (input to output) i s i m p l i c i t l y 
possible. A further example i s i n order to point up the l o g i c a l 
necessity of the approach which nevertheless could be viewed i n other 
senses as an absurdity. In comparison with a $4.2 m i l l i o n t r a i n i n g 
programme adapted to the problems of r u r a l l i f e , another project v;ith 
counterpart contribution of over $7.0 m i l l i o n for a $9.0 m i l l i o n 
i n s t i t u t e of health would y i e l d a possibly d i f f e r e n t valuation of 
i n d i v i d u a l health - possible values of t h e i r respective outputs could 
already d i f f e r from the difference of t h e i r respective mandated 
objectives and targets. Different countries apply d i f f e r e n t levels of 
similar input f o r national schemes of d i f f e r e n t sorts - these simply 
mean, for a n l y t i c a l purposes at least, d i f f e r e n t valuations of 
benefits, himian or otherwise. I f a region i n B r a z i l budgets fo r a 
lower level of inpiits i n t o a vjater project than another does i n Nsw 
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lower l e v e l of inputs in t o a water project than another does i n New 
Zealand, both aimed at approaching the same MHO standard of a maxi­
mum allowable cyanide concentration of 0.01 milligram per l i t r e , 
i t i s reasonable to ask whether people i n Braz i l should drink less 
pure water than those i n New Zealand. " I f the answer i s not yes 
(and Brazil must spend much more f o r the purest water) then i t must 
be asked whether they would not thereby be deprived of resources 
that might better go i n t o highxvays, schools or i n t o other sectors... "•" 
In practice, the value of such in t e r n a t i o n a l comparisons i s very 
l i m i t e d because t h e i r v a l i d i t y i s caught up i n the unsolved "index 
number problem" which i n turn has often led to a resort to s e n s i t i v i t y 
analysis and shadow pricing s t i l l with generally unsatisfactory 
results. 

Getting back to the general net-benefit function, U(X,Y) could 
be expressed as eauivalent to:^;:p.y. - -;^^p^x^ where the bar super­
script represents the average value of the corresponding (by sub­
sc r i p t ) output and input. I n practice p^ and p^, especially the 
l a t t e r , would i n turn be functions of (X,Y) properly taking i n t o 
account the relevant p r o b a b i l i t y d i s t r i b u t i o n of the output values. 
A better form of the objective function would then be EU(X,Y) t o 
emphasize as c r i t e r i o n the expected value of net benefits. For 

2 
actual "E" values, the PEttT computation of variance "s •" values 
discussed above, as measures of the uncertainty associated with each 
project a c t i v i t y are d i r e c t l y applicable i n the determination of 
the value of "E" f o r the net-benefit function. Reserving our di s ­
cussion of discounting, l e t us assume as constants, a going discount 
rate, " r " , representing the opportunity cost of c a p i t a l , the unit 
prices, "p" and the length of l i f e of the project, T. Then from the • 
usual form of the formula f o r the present value of expected future 
streams of value, the present value of scheduled varying inputs would 

135./ I b i d . , pp. 145-146. 
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i 
be --.p.y.. The ! l - ( l + r ) _ J ^ : i l . p^x^, and of outputs, ; l - ( l + r ) 
planned production would then show a net benefit of 

•i 1-(1 + r ) ' ^ l ( i ^p.y. - :£p.x ) 
j I J J -L -L 

Af t h i s point we r e i t e r a t e that whenever a project i s proposed, 
with e x p l i c i t objectives t o be achieved with given resources, and 
these are then c l a s s i f i e d f o r incorporation i n t o mathematical models 
of appropriate generality r e l a t i n g the objectives or "quality 
c r i t e r i o n " to the estimated and discounted costs, taking i n t o account 
the effects of a l l relevant engineering and economic factors; the 
assignment of numerical values t o the q u a l i t y c r i t e r i o n which follows 
ultimately from the project proposal i t s e l f should always allow an 
i m p l i c i t u t i l i t y parameter (human or otherwise) or benefit vector t o 
be computed. At worst, which i s probably the rule rather than the 
exception, the money valuation of some of the benefits or outputs i s 
"impossible" or at least demonstrably unreliable. Such outputs 
could then be treated as residuals on the plus side, i.e. as 
complements of the i d e n t i f i e d and already-priced outputs, and then 
a l l against the inputs costs. The results of the cost-benefit analysis 
wo'-ld then take the form f o r example of recommendations t o 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 
i n order for an estimated positive net benefit value or a benefit-
cost r a t i o of at least unity to be achieved. 

For the use of "quality c r i t e r i a " i n the most general sense of 
the insistence on the operational meaning of project objectives, an 
example could be the establishment of a water management o f f i c e i n 
a country to assist t h i s country i n establishing an organization to 
co-ordinate and control the development of a l l water resources 
throughout the country. For analysis t h i s could translate i n t o the 
col l e c t i n g , classifying and r e l a t i n g of data such as the following: 

"X" legal and other experts working "Y" hours a day f o r "Z" 
months at ti3"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. ( I n t u r n such a centre has more detailed 
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c r i t e r i a , e.g., the specific items i t must include... by very 
d e f i n i t i o n . ) 

Somewhere the d e t a i l i n g has to stop either from time and budget 
constraints or from lack of information, but even t h i s point could be 
very remote. And i t i s here that use of the modern d i g i t a l computer 
i s often the only way to model and simulate the i n t e r a c t i o n of the 
numerous factors which go i n t o the given project, especially i f the 
project i s a very complicated one. 

The foregoing statement demands a number of p r a c t i c a l considerat­
ions, i n more d e t a i l , relevant to the application of cost-benefit 
analysis. F i r s t , recapitulating the procedural steps, there i s the 
l i s t i n g and classifying of the inputs and expected outputs of a l t e r ­
native project implementation methods, t h e i r use i n the design of 
integrated models or plans of whole implementation processes; then the 
construction of production functions r e l a t i n g the discounted values of 
the inputs to the expected outputs. These functions would be i n forms 
to y i e l d on manipulation or rearrangement, p a r t i c u l a r benefit: cost 
ratios f o r whatever u t i l i t y parameters the decision makers are 
interested i n . The additional ranking of a l l possible project - plan 
models by net benefit function and therefore the extent to which 
project objectives would be f u l f i l l e d would give decision makers an 
option that s k i r t s the debate about whether or not to maximize the 
difference between the sum of benefits and costs, rather than the r a t i o 
of the two. The implication would be' a lack, i n our opinion, of a 
generally v a l i d decision rule f o r or against either the absolute 
aggregate difference, or the r a t i o . Caution i s necessary even -with 
the pre-implementation of project cost-benefit analysis consideration 

136/ 
of a l t e r n a t i v e s . — ^ I t i s true that the sequential consideration 
of the -widest range of alternative ways of reaching stated objectives 
would l o g i c a l l y give the greatest scope f o r the application of the 

13(/ 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 Mo.7, Geneva, 1966. p.33 f f . 
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efficiency c r i t e r i o n i n choosing the way t o make the actual expenditure. 
But project design, mathematical model-building, even with the aid 
of d i g i t a l computers, and the calculation of net-benefit, are a l l 
time-consuming and expensive a c t i v i t i e s i n themselves. Usually there 
i s also lack of information, so that i t i s safe t o say that not only 
are a l l possible alternatives never analysed; they could not be. 
What Costs and What Benefits? 

The l i s t i n g and c l a s s i f i c a t i o n of the inputs and expected out­
puts tackles of course the usual question about "what costs and. 
what benefits are t o be included?^-^^ Cn the input side, the actual 
inputs t o be "costed", "priced" or "assigned monetary values" vary 
from project t o project. I n t h i s connexion one should take a close 
look at the budget constraint. I t s strength as a constraint varied 
by type of input. Expert salaries can clearly be fi x e d r e l a t i v e f o r 
instance, to the costs of keeping major items of equipment i n oper­
ation for the implementation of the project i n climates for example 
where there i s no history of t h e i r performance characteristics. This 
i s why the actual project implementation model, i n 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 
f o r them and i f necessary scale down objectives accordingly. Other­
wise i t should be no surprise that many projects turn out under-
budgeted, or have t o continue much beyond t h e i r projected deadlines. 
Uncertainty 

Problems with "uncertainty" arise i n two main ways on the input 
side. I n the f i r s t place there are many reasons why an input that 
was planned for might not, i n fact be available for use at i t s 
scheduled time. Secondly, the input could u n d e r - f u l f i l i t s planned 
contribution to the production process. These problems can be at 
least p a r t i a l l y compensated for by the mathematical expectation, E, 

131/ I b i d . 
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factor i n the input vector. For most durable equipment the manu­
facturers could be expected to suggest reasonable numerical values 
from t h e i r o^^ r e l i a b i l i t y t e s t s . For other inputs a range of values 
may be obtained from observations i n similar or comparable situations. 

On the output side problems of recession i n time, and space and 
therefore lack of information are compounded with those of f a i l u r e . 
The information lack problem (of which the use of erroneous inform­
ation i s an aspect) i s a general one which the a n a l y t i c a l process 
i t s e l f i s i n a sense constantly t r y i n g to resolve and never f i n a l l y 
succeeding. As a result nobody ever l i s t s a l l possible costs and 
benefits because they are not a l l 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 l i n k s between the 
two or between them and other possible benefits. The time dimension 
i s an additional confounding factor and the stopping point of any 
tracing of the direct and indirect effects of any project through time 
have t o be decided more or less a r b i t r a r i l y . As has been well 
s t a t e i ^ "Induced productivity effects i n pa r t i c u l a r ( l i k e those 
resulting from better housing or health), may take generations t o 
work themselves out. But here as with certain other problems of 
coverage, d i f f i c u l t i e s of setting time-boundaries converge with 
those of evaluation... and i n c l i n e the analyst t o choose i n practice 
a time period governed by the physical l i f e of the project (sometimes 
as determined by l e g i s l a t i o n ) and the a v a i l a b i l i t y of information." 

The p r a c t i c a l importance of the issue of direct and i n d i r e c t 
benefits as well therefore as " e x t e r n a l i t i e s " and "s p i l l o v e r s " has 

139 / 
been underlined i n the Prest and Turvey survey."^ When i s i t 
necessary t o include the effects on the output of "B" goods of a 
project t o produce "A" goods? Clearly when "A" happens to be an 
upstream dam and "B", "C", other dams actual or projected 

12B./ I b i d . , p.37. 
139/ Prest and Turvey, op. c i t . , p. 687 f f . 
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r e l a t i v e l y downstream; fo r whose operations the water levels main­
tained at A would be c r u c i a l . Thus legitimate external effects to 
be taken i n t o account are those "that a l t e r the physical production 
p o s s i b i l i t i e s of other producers or the satisfactions that consimers 
can get from given resources" but not side effects whose sole effect 
i s through the prices of products, or factors. The idea i s to avoid 
double counting and eliminate purely transfer or d i s t r i b u t i o n a l items 
from the analysis and emphasize "the. value of the increirent of output 
arising from the given investment" rather than any increment i n the 
values of existing assets i d e n t i f i a b l y affected by the project. Thus, 
one could count the benefits of increased energy production i n the 
downstream dam following the construction of a reservoir upstream 
but not f o r example the greater p r o f i t a b i l i t y of garages or re s t ­
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 i f the extra 
p r o f i t a b i l i t y of the garages on ( t h i s ) road i s not offset by lower 
p r o f i t a b i l i t y of garages on another, which are now less used as a 
result of the t r a f f i c diversion. Any net difference i n p r o f i t a b i l i t y 
and any net r i s e i n rents and land values i s simply a r e f l e c t i o n of 
the benefits of mere journeys being undertaken than before, and i t 
would be double counting i f these were included too". The pr i n c i p l e 
may be a most useful one although there could also be endless contro­
versy i n the application t o actual cases where once again l e g i s l a t i v e 
or time constraints or lack of information may have t o r u l e , as to 
the cut-off point of the count of benefits. 
Pricing 

The valuation 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 c a l l f o r i s the problem. Since the various time streams 
cannot be expected to be shaped s i m i l a r l y they have to be made compar­
able f o r convenience of computation by transforming each to i t s 
present value. Thus the r e a l problem s h i f t s to one of finding the 
appropriate rate, " r " , at which to discount future inputs and outputs 
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with the usual formula: l - ( l + r ) as we saw above. Steiner 
r 

calls t h i s " r " "the opportunity cost of deferred consumption", some­
times called "social time preference" and distinguishes i t from other 
interest rates that better recomraend themselves i n 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; 
(4) the i n t e r n a l rates of return of marginal projects i n any 

sector; 
(5) a r i s k or uncertainty premium; 
(6) the rate of discount used i n the private capital market to 

evaluate unecual time streams. 
(The i n t e r n a l rate of return of a project i s a particular discount 

141/ 
rate v a l u e — at which the present value of i t s expected outputs equals 
that of the costs; i . e . the rate at which the computed net benefits 
are zero.) The search f o r an appropriate discount rate has generated 

140/ Steiner, P.O. Choosing among the alternative investments i n the 
water resources f i e l d . American Economic Review, Vol. XLIX, 
December 1959, p. 897. 

141/ This p a r t i c u l a r " r " value i s the equivalent of Keynes' marginal 
efficiency of c a p i t a l and i s properly applicable to the outputs/ 
"benefits" and inputs/"costs" streams of the single investment 
project under analysis. Nevertheless, i t i s often confused with 
I r v i n g Eisher's "rate of return over cost" whereas the l a t t e r 
properly applies to the comparison of at least two projects, 
envisaged by Keynes' r a t i o . The p r a c t i c a l eouivalent of both 
approaches are used at d i f f e r e n t phases of the approach t o project 
evaluation envisaged i n t h i s paper. In the f i r s t phase, alternat­
ive implementation procedures for a project are compared and 
there Fisher's rate of return over cost i s applicable while sub­
sequently, with a p a r t i c u l a r project implementation procedure 
approved, the i n t e r n a l rate of return would match the discounted 
benefits and costs streams within the chos_en single project, l i k e 
Keynes' marginal efficiency of c a p i t a l . /See Alchian, A.A. The 
rate of i n t e r e s t . Fisher's rate of return over costs and Keynes' 
i n t e r n a l rate of return. American Economic Review, Vol. XLV, _ 
December 1955, pp. 938-943; and Marglin, S.A., op.cit.. pp.47-67/. 
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endless academic discussion which may be a r e f l e c t i o n of i t s importance. 
The p r a c t i c a l use of the discussion has been very l i t t l e , hov;ever; 

142 / 
besides i t has probably come f u l l c i r c l e as witness Feldstein^s'^ 
conclusion that "the interest rate even of a perfect c a p i t a l market 
would be unsuitable for evaluating public investment projects". He 
recommends a social time preference rate " r e f l e c t i n g the Government's 
judgemait of the r e l a t i v e social u t i l i t y of consumption at d i f f e r e n t 
points i n time". 

Despite a l l the discussion, discount rates actually applied i n 
valuing projects continue t o range between 4 and around 10 percent, 
the highest values being usually reconmended for projects i n less 
developed regions where,living standards, some say, can only go up. 

142/ Feldstein, M.S. The social time preference discount rate i n cost 
benefit analysis. The Economic Journal. Vol. LXXIV, June 1964, 
pp. 36(^379. 
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Process of Pro.iect Evaluation ' 

Introduction 
Project evaluation i s both a process of planning, monitoring and 

learning associated with the whole l i f e - c y c l e ' of a development project 
as w e l l as a frame of reference which relates an in d i v i d u a l project as 
ef f e c t i v e l y as possible to a country's regional and over-all develop­
ment plan. This understanding i s reflected i n the proposed l i s t of 
project-evaluation steps which has been developed by the Inter-.'igency 
Working Group on Evaluation. Representing a systematic approach to 
asking questions at a l l phases of a project's evolution, the l i s t of 
steps i s designed f o r the requirements and p o s s i b i l i t i e s of projects 
of v i r t u a l l y a.ll sizes and degrees of complexity. I t i s based on four 
phases i n the l i f e - c y c l e of project development as recognized by the 
Inter-Agency Study Group on Evaluation and agreed upon by the Adminis­
t r a t i v e Committee on Co-ordination i n i t s t h i r t y - f o u r t h report"1"-'^ 
Phase I : Project preparation ( i d e n t i f i c a t i o n of needs); Phase I I : 
Appraisal of requests; Phase I I I : Operational control; and Phase IV: 
Assessment of r e s u l t s . 'However, while the Working Party's steps 
represent a general checklist of necessary questions within these four 
phases, the approach i n t h i s Study goes fu r t h e r and presents the same 
four phases (and, with some modifications, e s s e n t i a l l y the same logic 
as implied i n the Working Party's steps) i n the form of a real-time 
network. A flow plan of t h i s network i s attached i n an annex. The flow 
plan i s thought to be applicable t o v i r t u a l l y any type of project, 
provided the proper judgement and s e l e c t i v i t y leads to the necessary 
modification according t o size and nature. The following table 
represents a b r i e f sketch of t h i s approach. 

The process of project evaluation i s understood to be a 

143/ Development and Co-ordination of the A c t i v i t i e s of the Organizations 
withi n the United Nations System. Thirty-Fourth Report of ACC. 
Annex V I I , Evaluation of Programmes of Technical Co-operation. 
E/4486/add.l, 19 .April 1968. 
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continuously functioning monitoring mechanism, sequentially i n t e r r e l a t e d 
and adapted to the l i f e - c y c l e and nature of a pa r t i c u l a r project. 
Developing coimtries which already have s u f f i c i e n t l y sophisticated 
development plans and mechanisms of project preparation at t h e i r 
disposal w i l l enter the cycle at the appraisal phase ( l l ) . The f i r s t 
phase, project preparation, i s indeed thought to be a mechanism which 
would serve countries with less planning experience and success, at 
t h e i r .request, and which can be set' up with various degrees of elaboration, 
cost and time, as necessary. Similarly, phase I I I : operational control, 
as well as the problem of follow-up planning (as suggested i n the table 
above) should be understood as a f l e x i b l e device. The specific designs 
of both aspects depend on the in d i v i d u a l project and have to be 
specified accordingly. From the point of view of method, however, i t 
i s possible t o show the logic and general approach from which such 
ind i v i d u a l specifications can be derived. 

The proposed flow plan i s , l i k e the Working Party's steps, under­
stood to be an optimum constellation and, i n t h i s form, confined to the 
evaluation of i n d i v i d u a l projects, leading ( a f t e r being triggered, f o r 
example, by a country's request f o r project preparation) i n each phase 
i d e a l l y t o an optimally specified, yet s u f f i c i e n t l y f l e x i b l e f i n a l event; 
i . e . , phase I : a formal request f o r technical co-operation, technically 
and economically specified and designed within the framework of national 
and international p r i o r i t i e s , i s ready fo r submission; phase I I : the 
project, having gone through an economic, te c h n i c a l , f i n a n c i a l and 
administrative appraisal process, and having been negotiated by the 
parties involved, i s declared operational, or else deferred; phase I I I : 
project operation andfollaw-^up plan are completed, and data succesively 
accumulated fo r operational control and assessment of results; phase IV: 
results are assessed, data stored f o r r e t r i e v a l as necessary, follow-up 
project s t a r t s . The phases are further broken down i n t o sets of 
consecutive functional segments which are necessary and s u f f i c i e n t 
constituents of each phase. For a r r i v i n g at the s t i l l f urther detailed 
network, each segment i s then broken down int« i t s successively cons­
t i t u e n t a c t i v i t i e s and events. 
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One of the special features of the UNITAR approach t o the evalua­
t i o n problem i s the examination and adaptation of management techniques 
to programme and project planning, including cost-benefit analysis, 
PERT network analysis, feedback f o r current management and operations, 
and information r e t r i e v a l f o r future programme planning^''-^'^ The flow 
plan introduced i n the annex of t h i s Study i l l u s t r a t e s the u t i l i z a t i o n 
of such management techniques during the project's l i f e cycle^•^'^ 
Annotations to the Project Evaluation Flow Plan 

While i t i s increasingly recognized that both s k i l l and an 
effective organization of planning are main preconditions f o r accelerated 
economic and social development, i t s t i l l remains true that a great 
nmber of developing countries are chronically deficient i n t h e i r a b i l i t y 
to programme and control development a c t i v i t i e s . Hence, a pa r t i c u l a r 
national government may be e x p l i c i t l y aware of i t s general and p a r t i c u l a r 
needs and may have formulated over-all development objectives, but 
requires assistance i n i d e n t i f y i n g those new development projects which, 
under given circumstances, should e f f e c t i v e l y contribute to the national 
development programme. I n response to a request f o r assistance i n 
project preparation, a m u l t i - p a r t i t e programming mission can be set up 
consisting of i n t e r d i s c i p l i n a r y experts, attention being given t o 
f i n a n c i a l and follow-up requirements. 

The task of the programming mission would be of a survey and analy­
t i c a l nature, with the specific purpose of assisting the p a r t i c u l a r 
national government i n formulating a subsequent request f o r m u l t i l a t e r a l 
technical co-operation i n one of the development projects which the 
mission w i l l i d e n t i f y . Such a subsequent request would be based on a 
draf t work plan, prepared by the programming mission as comprehensively 
as possible and desirable. 

144/ Evaluation of Technical Co-operation Programmes.- Note by the 
Secretary-General. E/4508 ( U N I T A R / E X / 1 3 ) , 9. Mayl968.-

145/' The issue of data storage and retrieval-, i . e . , the orderly and 
effec t i v e arrangements fo r information feedback and monitoring i s 
introduced as a concept within the process of project evaluation, 
but not elaborated i n d e t a i l . 

V 
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- The flow plan proposes the d i v i s i o n of the project-preparation 
phase-(phase I ) i n t o two successive segments: ( i ) analysis of the frame­
work of national development which, constitutes the general environment 
of new development projects (segment 1), and ( i i ) the specific analysis 
and related-preparatory work i n connexion with the subsequent request 
f o r t echnical co-operation, with such, projects (segment 2). 

The programming mission w i l l f i r s t be confronted with the analytical 
task of establishing the relationship of i n d i v i d u a l projects and 
aggregates of projects to the development plan and strategy. One 
aspect of t h i s task may consist of putting foreseen new development 
a c t i v i t i e s into a comprehensive frame of reference including the 
country's t o t a l external aid needs and resources. Furthermore, both 
analysis of the development plan (or:the closest existing substitute) 
with i t s long-term and intermediate-term objectives, as w e l l as 
analysis of the actual state and prospects of development (including 
evaluation ôf on-going and recently completed projects) should provide 
the qu a l i t a t i v e and quantitative information base necessary f o r system­
at i c i d e n t i f i c a t i o n of new development projects. 

, Secondly, given a, systematically-identified set of new candidate 
projects, m u l t i l a t e r a l assistance should, be determined i n the context of 
a l l actually.and prospectively available resources, including national, 
b i l a t e r a l , m u l t i l a t e r a l and non-governmental. Recalling the continuity 
of theevaluation process, i t i s assumed that a data storage and 
r e t r i e v a l system, permitting the use of data on past experience (feed­
back) , would . at t h i s point greatly, f a c i l i t a t e the mission's task and 
render i t s analysis operationally more useful. 

Following the analysis of the national framework, i t i s proposed 
that a series of considerations enter into the preparation process f o r 
individual projects, including preparatory technical design, as w e l l as 
economic, operational and other analyses (especially the exploration of 
follow-up p o s s i b i l i t i e s ) . Operational analysis, s p e c i f i c a l l y , includes 
an examination of antecedent pre-conditions necessary f o r the project 
to operate, i . e . , pre-conditions such as the country's a b i l i t y to make 
effective use of the project results (absorptive capacity), to provide 

V 
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the counterpart contribution, as w e l l as the m u l t i l a t e r a l agencies' 
a b i l i t y f o r the timely recruitment of int e r n a t i o n a l experts, procure­
ment of equipment, and provisions f o r sub-contracting arrangements, etc. 
(delivery capacity). On the substantive side, b u i l t - i n indicators f o r 
measuring performance and results and, i n general, a thorough examina­
t i o n of the project's uncertainties on the demand as'well as the supply 
side should be included i n t h i s preparatory analysis. Systematic 
examination of possible alternative project designs as w e l l as analysis 
and re-tooling of possible project designs drafted by the country's 
government should then lead to the formulation of a r e a l i s t i c d r a f t 
plan of TTOrk and request f o r m u l t i l a t e r a l technical co-operation. I n 
addition, the programming mission should i d e n t i f y data and other 
counterpart requirements where the country can already i n i t i a t e f urther 
preparation without prejudice to the subsequent appraisal of t h e request. 

Project design and planning depends on the a v a i l a b i l i t y of q u a l i ­
t a t i v e and quantitative data about resources and, i n general, about 
economic and social conditions i n the project's dir e c t and i n d i r e c t 
environment. The specific s t a t i s t i c a l data which are needed depend, of 
course, on the type of project which i s being prepared; the usefulness 
of available data, on the other hand, depends on accuracy, form, time­
liness, scope and related c r i t e r i a . For some projects the question 
may arise whether the available data, although to some degree inadequate, 
are s u f f i c i e n t f o r i n i t i a t i n g detailed planning and implementation, or 
whether the project should be deferred u n t i l improved data are available. 
That i s to say, while the r e l a t i v e importance of both s t a t i s t i c a l and 
n o n - s t a t i s t i c a l information w i l l vary according to nature and objective 
of the project under preparation, i t w i l l be up to the programming . 
mission t o decide, whether additional data c o l l e c t i o n and research on a 
larger scale should be recommended (w i t h i n the on-going preparatory 
process or with a separate p r o j e c t ) , whether specialized personnel 
should be called i n t o generate improved information •n certain matters 
(e.g., the organization of base-line data, preparation of a workable 
set of q u a l i t a t i v e and quantitative economic and social indicators 
about the project's effects i n i t s given sector as w e l l as other sectors 
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which i t i s l i k e l y to a f f e c t ) , or whether the use of the existing 
information can be considered s u f f i c i e n t as an approximation. 

To a large degree, a decision on such a question w i l l depend on 
the costs and time involved, i . e . , the economics of acquiring and using 
information of imperfect r e l i a b i l i t y . Indeed, the need f o r meaningful 
measurement of the risks associated with imperfect project-information 
systems becomes increasingly c r i t i c a l , the more complex the structure 
of a project plan. Both project preparation (phase I ) and appraisal of 
requests (phase I I ) 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 to 
the financing agency w i l l t r i g g e r the process of-appraisal (phase I I ) .—^ 
The flow plan proposes again a d i v i s i o n into two successive segments: 
( i ) the process of multi-organizational analysis (segment 1); and ( i i ) 
the submission-.of,van'.appraisal report to the responsible-body fo r 
decision, as well.'.as the process of d e t a i l and f i n a l planning (segment 2) 

The request•••.:and the draft plan of work should then be despatched 
to the organizations d i r e c t l y involved i n the requested project operation 
including the technical (operating) agency f o r recommendations to the 
technical and operational questions and the agency designated f o r the 
follow-up function, f o r review of follow-up p o s s i b i l i t i e s and f o r 
recommendations .ind planning proposals i n terms of specific follow-up 
projects. The financing agency would be concerned with examining the 
economic, administrative and f i n a n c i a l , l e g i s l a t i v e and similar c r i t e r i a . 

Having received recommendations, and data on a l l aspects, the 
financing agency w i l l be i n a position to prepare a detailed appraisal 

146/ Projects which are s u f f i c i e n t l y prepared by the country's own 
planning mechanism and f o r which assistance i s requested indepen­
dently of the proposed preparatory phase w i l l enter the evaluation 
process at t h i s point. 
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report about the project on the basis of established c r i t e r i a , — ' 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 f o r decision (approval 
or d e f e r r a l ) . 

Detailed planning of approved projects should include the whole 
organization of the project, i t s successive stages (segments 1, 2, 3, 

n) base-line data and targets, the respective timely scheduling 
of personnel, equipment and other inputs, as wel l as'timely mobiliza­
t i o n of counterpart f i n a n c i a l , personnel and other contributions. The 
l a t t e r would presumably involve also the f i n a l negotiation of the plan 
of operations. I n addition, and at the same time, the proper project-
management- information and communication system f o r timely monitoring 
and operational control should be set up. Depending on the delay 
between completion of the f i n a l plan of work and the actual beginning 
of operations i n the f i e l d , 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 i t meets the demands of i t s targets and i t s environment - a 
variable which should continuously be measured during the process of 
operational control ( b u i l t - i n i n d i c a t o r s ) . The f i n a l event of each 
segment of the project operation ( l , 2, 3, n) represents a mile­
stone and target which i s planned to be met at a given time and at a 
given cost. Uncertainties, however, w i l l require periodic reviews, 
adjustment, of schedules and up-dating of the plan of work i n the l i g h t 
of current performance problems and other unpredicted developments. 
The degree of.effectiveness of operational control (phase I I I ) can thus 

14/ Such a report may include information on ( i ) the background, ( i i ) 
the specific sector i n which the project should operate, ( i i i ) 
details of the project i t s e l f , ( i v ) the ex ante evaluation (cost-
benefit analysis), and recommendations. Reports of t h i s type are 
an integrated part of the appraisal process at IBRD, serving the 
Loan Committee as an information base f o r i t s decisions on projects. 
The cost-benefit approach to ex ante evaluation i s described i n a 
separate part of t h i s Study. 
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be expressed by i t s capability of timely prediction of such problems 
which arise during the course of operations. 

A f i r s t 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 i t s d i v i s i o n i n t o successive 
segments. While planning of the follow-up project shoulcl begin simul­
taneously with the project operation, mutual adjustment between 
project operation and follow-up plan should be included i n 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 r e t r i e v a l system at the ind i v i d u a l project l e v e l which, 
moreover, serves the purpose of accumulating current project and 
environmental data f o r the f i n a l assessment of results (phase IV).' 

Completion of the project should include completion of the follow-up 
plan, together with i t s proper mechanisms for operational control. 
Apart from the immediate importance f o r the follow-up project, system­
atic assessment of results (undertaken on a m u l t i - p a r t i t e basis) serves 
essentially two purposes and should be planned accordingly: (a) the 
accumulation of information relevant t o the national development 
programme, and (b) the building-up of the technical memory of the 
financing and technical (operating) agencies to the perusal • f future 
preparatory, appraisal and operational control processes (feedback). 

Note that the proposed phasing i s not of a discrete nature, though 
i t may be graphically suggested. On the contrary, emphasis throughout 
the Study was on continuity i n the whole l i f e - c y c l e of a project; 
hence, the d i v i s i o n of t h i s cycle i n t o phases i s merely a device for 
analysis, planning and control. Parts of phases can overlap with 
preceding or succeeding phases to the degree which i s called f o r by the 
nature of a par t i c u l a r project. For example, phases I and I I are i n 
fact inter-locked by a c t i v i t y $-10 (preparation of project data and 
other matters by the country). The assumption i s made that, at event 4 
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(request formulated, data requirements specified), i t may already be 
certain (to some degree and with necessary reservations) that a 
requested project would eventually be approved. Thus, the country may 
(t o a certain degree) proceed with i t s preparations under the assumption 
of approval. Also, the "borderline" of phases I I and I I I i s more or 
less a r b i t r a r y ; but there i s l i t t l e a nalytical use i n discussing at 
length the precise s t a r t of phase I I I . Event 16 (project declared 
operational) i s the respective point i n time chosen i n the flow plan, 
because i t i s assumed to be the moment at which f i e l d operations 
actually s t a r t . However, pre-project planning ( a c t i v i t i e s 11-13-14-15 
i n phase I I I ) and operational control (re-planning and adjustment during 
implementation of segnents 1, 2, 3, n i n phase I I I ) are parts of 
one continuous planning and control operation which covers both phases 
I I and I I I . F i n a l l y , phase IV (assessment of results) i s already a 
part of phase I I I to the extent t o which current project and environ­
mental data are accumulated f o r the purpose of assessment of the whole 
operation at i t s completion. 
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ANNEX 

(a) Process of Project Evaluation: Summary 

TITLE INCLUDING 

Phase I Project Preparation 
Segment I Analysis of development - i d e n t i f i c a t i o n of objectives 

and p r i o r i t i e s of develop-
plan state of develo- ment plan; evaluation of 

country's actual development 
ment, and need f o r programme; i d e n t i f i c a t i o n of 

new candidate projects 
int e r n a t i o n a l assist- -determination of UN System's 

assistance i n the context of 
ance a l l available sources of aid 

Segment 2 Preparation of i n d i v i - -preparatory technical, eco­
nomic, operational and relatedj-

dual project work plan analyses including follow-up 
p o s s i b i l i t i e s (cost-benefit 

and request analysis) 
-formulation of dra f t work 
plan and request 

Phase I I Appraisal of Request 
Segment 1 Analysis of request 

Segment 2 Appraisal of request, 

and planning of actual 

operation 

-examination, of technical 
economic (and so c i a l ) , l e g i s ­
l a t i v e administrative and f i ­
nancial, operational and 
follow-up aspects 

-appraisal report on the basis 
of analysis and established 
c r i t e r i a 

-approval; deferral 
-preparation of f i n a l work 
plan and mechanism for ope­
rati o n a l control (PERT net­
work analysis) 
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TITLE INCLUDING 

Phase I I I Operational Control 
Segments 1, 2, 3, n 

Implementation of seg- -periodic review of opera-
ments 1, 2, 3, n t i o n , up-dating and adjust-
of project; planning of ment of plan, including 
follow-up project mutual adjustment with f o l ­

low-up plan (P E R T network 
analysis) 

Phase IV Assessment of Results 
- f i n a l examination and con­
clusion about dire c t and 
i n d i r e c t results, including 
operational performance for 
the benefit of both the spe­
c i f i c follow-up project and 
further a c t i v i t i e s i n gene­
r a l 

-preparation of f i n a l work 
plan and mechanism f o r ope­
r a t i o n a l control cf follow-
up project 
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(b) Lis_t_of j \ _ c t i y i ^ ^ Events and Responsibilities t o Fl.»w Plan 

Event s A c t i v i t i e s Responsibility 

PHASE I 

SEGtlENT 1 ANALYSIS 
0- Request f o r project 

preparation 
1- Request f o r project 

preparation received 

2- Programming Mission 
appointed 

PROJECT PREPARATION 

1-2 Appointment of 
Programming Mission 

country 

financing agency 

m u l t i - p a r t i t e 

2-3 Analysis of development 
plan, actual develop-
ment and need f o r assist­
ance i n the l i g h t of the 
countries objectives and 
p r i o r i t i e s ; i d e n t i f i c a ­
t i o n of new projects Programming Mission 

3- Need f o r UN System's 
assistance determined 

SEGî ENT 2 PREPARATION OF INDIVIDUAL 
PROJECT REQUEST 
3-4 Analysis of candidate 

project: preparatory 
examination of technical, 
economic, f i n a n c i a l , 
operational and follow-
up p o s s i b i l i t i e s ; iden­
t i f i c a t i o n of data requi­
rements; design and ana­
l y s i s of draft-work plan Programming Mission 

4- Request formulated; 
data requirements 
specified 

5- Request ready f o r sub-
• mission 

0-"- Request ready f o r sub­
mission 

P rogramming M ission 

country 

5' i-10 Preparation of project 
data and other matters country 
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Events A c t i v i t i e s Responsibility 

PHASE I I APPRAISAL O F REQUEST 

SEGI^JENT 1 ANALYSIS O F REQUEST 
5- 6 Submission of request 

6- Request received 
7- Request f o r analysis 
8- Request f o r analysis 

6-.9 Analysis of administra­
t i v e , f i n a n c i a l , econo­
mic, l e g i s l a t i v e and 
similar c r i t e r i a 

7- 9 Analysis and recommen--
dations i n terms of 
follow-up 

8 - 9 Technical analysis and 
recommendations, i n c l u ­
ding operational f e a s i ­
b i l i t y 

9- Analyses completed, 
recommendations received 

9-10 Request f o r additional 
data to country 

9-11 Completion of appraisal 
report 

11- Appraisal report 
complete; 
(a) Approval, or: _ 
(b) Deferral, / l l V 

country 
financing agency 
follow-up agency 
technical (ope­
rating); agency 

financing agency 

follow-up agency 

technical (ope­
rating) agency 
financing agency 

financing agency 
technical (ope-^ , 
rating) agency 

financing agency 

financing agency 

14- Planning complete 

12-14 Detailed planning, PERT 
network analysis, inclu­
ding mechanismsfor ope­
r a t i o n a l control 

14-15 Final review and adjust­
ment of project before 
inception 

technical (ope­
rating) agency 

technical (ope­
rating) agency 

15-15"""First design of follow- foll«w-up agency 
up plan 



Events A c t i v i t i e s 
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Responsibility 

PHASE I I I OPERATIONAL CONTROL 

SEGMT 1, 2, 3, , n 
16- Project declared ope­

rational,, beginning of 
operations 

16-17 
Segment 1 F i r s t review of 
operations; up-dating and 
adjustment of work plan 
Segments 2, 3, 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 • f foll«w-up plan with 
on-going operation 

17- Project completed 

18- Follcw-up plan com­
pleted, including 
mechanism f o r ope-
: r a t i o n a l control 

PHASE IV ASSESSî jENT OF RESULTS 
20- Results•assessed, 

data stored f o r 
eventual r e t r i e v a l 

20-X--21 
Final follow-up planning; 
review of follow-up project 
before inception 

21- Follow-up project 
declared operational 

technical (ope­
rating) agency 

follow-up agency 
technical (ope­
rating) agency 

follow-up agency 

m u l t i - p a r t i t e 

f«ll»w-up agency 

follow-up agency 



(<=). PROCESS OF PROJECT EVAUJATION: 

FLOW PLAN BY RESPONSIBILITIES 

PHASE I PROJECT PREPARATION PHASE I I APPRAISAL OF REQUEST PHASE I I I • OPERATIONAL CONTROL PHASE I V ASSESSllENT 
CF RESULTS 

FOLLOW-UP 
PROJECT'-

SeOTient 1 A n a l y s i s of SeBnent 2 Prepa­ Segment 1 A n a l y s i s Sejpnent 2 A p p r a i s a l and Segment 1, 2, 3, ,,,, n Segment 1, 2, 
Development P l a n , A c t u a l 
Development A c t i v i t i e s and 
Need f o r I n t e r n a t i o n a l A i d 

r a t i o n of I n d i ­
v i d u a l P r o j e c t 
Request 

of Request P l a n n i n g , of A c t u a l Operation 

RESPONSIBILITY 

Programming 
M i s s i o n 

F i n a n c i n g 
Agency 

T e c h n i c a l (Ope­
r a t i n g Agency) 

Follow-Up 
Agency 

N a t i o n a l 
P l a n n i n g O f f i c e 

O p e r a t i o n 
0Asses smentty^-N. 

of R e s u l t s ' v.y 

Segment 2 ^ ^ . Segm. n 

6 
Assessment^ 
of R e s u l t s ' 

F o l l o w - U p P l a n n i n g 0Assessments^ \ 
of R e s u l t ^ ^ v _ ^ 

F i n a l 
Review of : 
Follow-Up , 
Plan 

Follow-Up 
Operation 

- T , > 

A c t i v i t y A c t i v i t y (non-
time consuming) 

Event n 
M u l t i - p a r t i t e 
P a r t i c i p a t i o n 
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In the l i g h t of some of the d i f f i c u l t i e s inherent i n the applic­
ation of PERT and cost-benefit analysis t o the appraisal of devel­
opment projects, i t i s appropriate t o ask what these techniques are 
expected to do, and what they do not do. 

As for " l A l h a t they do", they require the project designer t o 
consider alternative methods of implementation. They make him 
examine a l l known or foreseeable factors of both input and output 
together with t h e i r inter-relationships through time. They put 
questions to him that require answers, i f they can be found. Other­
wise an estimate of "uncertainty" i s at least determined, fo r the 
consideration of the decision-makers. 

As for "What the two techniques do not do?"; they do not 
make decisions, but they do provide an information base and an-
ana l y t i c a l frame to aid the decision-maker. The underlying expect­
ation i s that the greater the amount of relevant information that 
can be assembled and analyzed fo r use i n decision-making, the great­
er the chances that the wrong'decisions w i l l not be made. 

I t i s clear also that the application of the f u l l rigour of the 
dis c i p l i n e may not always be possible or even relevant in'given 
cases, but the project designer at least has the option regarding 
how far t o go. Often, a PERT plan even without the subsequent 
computations of "slack time" and " c r i t i c a l path" for the control 
mechanism would y i e l d s u f f i c i e n t r e s u l t s . 

S t i l l other problems and inadequacies of technique have already 
been discussed or at least hinted at i n various parts of the Study. 
Nevertheless some additional insistence i s called f o r t o make a 
more emphatic case f o r the necessary caution which the proper use of 
the suggested techniques requires. 

In recapitulating, the s t a r t i n g point of t h i s Study i s the 
"project" as a p r a c t i c a l l y useful unit f o r the analysis of the 
variety of technical cooperation and other a c t i v i t y i n the whole 
area of development. In p r i n c i p l e , a l l such a c t i v i t y i s subject 
t o analysis (of varying usefulness) i n terms of inputs i n an ad hoc 
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or already existing operational environment i n which outputs are 
produced i n i d e n t i f i a b l e periods of time. In t h i s context some of 
the key problems stand out: there i s the issue of "measurement" and 
therefore of "quantification", since the value of the outputs units 
have to be compared with the value of the inputs. There i s 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 f o r t h i s 
ouantification i s "time" i n i t s influence on the form of input and 
output flows and of the patterns of t h e i r changes over time. For 
p r a c t i c a l reasons the exercise could not be another attempt at pro­
posing primarily mathematical solutions, f o r even where these 
solutions are shown, the question of t h e i r p a r t i c u l a r application 
to a given project would s t i l l often remain insoluble. 

The study of the planning and programming of development there­
fore raises major problems of measurement a,nd ouan t i f i c a t i o n . Vihat 
use i s the so-called unit or measure (and i n money values) which i s 
obtained on forcing factors l i k e trainee-time i n seminar, class or 
on-the-job i n s t r u c t i o n , or expert man-hours, or the expected 
effects of a new cooperative, i n t o a single money unit q u a n t i f i c ­
ation scheme? Are the gains f o r analysis worth the costs i n 
s e n s i t i v i t y of the measure for the phenomena being measured, and 
worse, are the results of the analysis valid? The f i r s t question 
seeks a cost-rbenefit analysis on cost-benefit analysis i t s e l f , 
and i s akin to the second rather as i n the context of a l l such 
problems whose resolution i s bound to f a i l given Goedels Incomplete­
ness Theorem which postulates the impo s s i b i l i t y of showing the 
v a l i d i t y of a l o g i c a l system solely from within i t s e l f . 

An attempt was made above t o show that a valuation of "benefit" 
or "output" or "e f f e c t " i s always a n a l y t i c a l l y i m p l i c i t from the 
link-up of inputs (from the project budget) and the projected or 
nevertheless actual or resultant objectives and targets, t o 
i d e n t i f i e d c r i t e r i a specifications and tolerances; at the same 
time recognizing that the meaning or general proof of the v a l i d i t y 
of any such par t i c u l a r imputation i s a problem, which so f a r remains 
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unsolved. 
Given the concept of "project" then," there i s the problem 

not merely of implementing i t , but f i r s t of the decision about 
how best to go about the implementation. And thi s i s where^ cost-
benefit analysis linked with PEiiT network analysis come i n as 
suggested approaches t o the i n i t i a l decision problem of whether 
a project should be selected at a l l and i f so what alternative 
methods of implementation exist. Subsequently PERT i s suggested 
as also useful as an implementation and control t o o l for feedback 
to permit necessary revisions t o an ongoing project. 

Laying out the PERT network forces the detailed examination of 
the usually numerous aspects of the project which necessarily i n t e r ­
lock through time. Breaking down the project i n t o i t s separate 
component parts enables the project designer to "see" the project 
as a whole. One could say that t h i s should make "PERT-thinking" 
about projects valuable i n i t s e l f , even though i t might be considered 
unnecessary or impossible to u t i l i z e the complete a n a l y t i c a l technique. 

The cr u c i a l dependence of PERT analysis on a c t i v i t y times 
estimation and i t s p r a c t i c a l handling of the uncertainty problem do 
approach development problems through t h e i r v i r t u a l l y universally 
constraining.variable of time. However, t h i s dependence also raises 
problems with the PERT approach i t s e l f , and demands the understand­
ing that PERT i s not necessarily the optimal solution of the problem 
of development projects. For any one of these projects the resources 
needed, human and material (or t h e i r money values), and production 
methods as we l l as the performance of the resulting man-material-
technique combinations, are important considerations which are not 
always adequately handled by considering merely t h e i r effects on 
estimates of a c t i v i t y times of the PERT network. The other 

primarily i n terms of alternative approaches would be project analyses, for example,/the 
resource inputs needed fo r the project, or again i n terms of the 
technical performance of the project implementation system. 

In the link-up with cost-benefit analysis, however, an 
important use of the PERT network i s i n the i d e n t i f i c a t i o n problem. 
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that i s , i d e a l l y the research f o r a fool-proof answer to the c r u c i a l 
•question of "what costs and what benefits?". Unfortunately the r e a l ­
time nature of the network quite often provides i n practice merely 
a' p a r t i a l answer on the benefits side i n as much as i t deals f o r 
any given segment with direct project effects or benefits. This i s 
nevertheless a p r a c t i c a l i f p a r t i a l "solution" and the techniques 
are a f t e r a l l no more than suggestive information aids t o , but never 
substitutes f o r decision-making by responsible authority. 


