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PREPACE

This Manual represents the culnination of experience gained by
the United Nations Indusirial Deve. opment Organi satic i (UNIDO) and
the Industrial Development C(entr: for Arab States (IDCA3) in the
field of project evalustion. The idea to draft a Manual providing an
operational step--by-step methodology for industrial project evaluation
was put forward by the participants in the Joint UNTDO/TIDCAS Regional
Workshop on Pro ject Evaluation held in December 1972 in Cairo, Egypt
On the basis of this recommendation UNIDO and IDCAS undertook to
develop an operational manual whiuvh the Arab countries, as well as
other developing countries, could use for evaluating industrial
projects as an integral part of their overall industrial planning
mechanism.

The work on the Manuel, which gtarted in eariy 1374 has gone
through several atages. A final draft was preparad and submitted to
the two organiring agenci:e by a group of UNITO/IDCAS consultants.
The following experts ware memberr of this group:

1. Mr. Ivan Angalov, Internstional Centre for Industrial Studies,
UNIDO, Chairmen of “he Werking Group

2. Vr. Marian Ostrowski, Depuly Director, Institute of Planning,
Warsaw, Poland

3. Mr. Jadrariko Bendexovic, Head of Department for Mioroeconomics,
Ekonomski Irnetitute, Zagreb, Yugeslavia

4., Mr. Werner Hammel, Director, Economic Depariment, Kredit-
anstalt fUr Wielerauftzu, Prankfurt, Federal Republic of
Germany

5. Mr. N.¥. Agrawala, United Mations Expert stationed in
Baghdad, Traq

6. Mr. Hassan Hosny, Central Av'iting Crgmnization, Cairo, Egypt

7. Mr. Mohamed Said Ali, Director Genaral, Spirning and Weaving
Corporation, Khartcun, Sudan (then staff member of IDCAS3)

8. Mr. Jaafar Abdul Ghani, Deputy Director, Industrial Department,
Ministry of Planning, Baghded, Iraq

9. Miss Saadis liontasser, Feculiy of Commerce, Ain Shams
University, Cairo, Esypt




1¢. Mr. ¥. E1 Arawady, Vice-President, Frice Planning Agency,
Cairs, Egypt

11. Mr. A.S Khalil, Heac cf Sector of Production, Central
Auditing Organization, Cairo, Egypt

12. Fr. P.C. Sah, Ministry of lanning, New Delh., India (then
UITDO Expert siationed at 1DCAS)

Throughout the preparation of the (larual the drafts were presented
and tested at training werksliops on project evaluation held in the
People's Democratic Republic of Yenen, Sudan and Soralia as well as
to a regional workshop helc ir Cairo in early 1976 with participants
from Ezypt, Sudan, Libye, Syria and Iray.

The final draft was theroughly i scussed and endorsed by an
Expert Group Meeting of Senior Experts on Project Evaluation from
different Arad countries, held in Ceiro, 26 January - 1 February 1976.
The following experts took part in this meeti.g:

1. Mr. Rafik Ahmed Sowelem, Senicr Economist, Proiramming
Division, Arab Fund for Economic &nd Social Development,
Kuwait

2, lir. Moheiddin E1 Gharecb, Director of Projects, Abu Dhabi
Fund for Arab Econoic Development, Abu Dhabi

3, Mr. Abdel Kerim Hilmi, Director, Technology Divisiom,
IDCAS, Cairo

4. Mr Mohamed Helal, Director, Economic Divieion, IDCAS, Cairo

5. Mr. Fawzi Riad Fahmy, Iirector of Industrial Sector,
Institute of "ational Planning, Cairo, Egypt

6. Mr. Ali Ierail E1 Einba»i, Generel lanager, Research and
Project Evaluation Department, U.A.E. Development Bank,
Abu Dhabi

7. Mr. Ahmed Amin Ibrahim, Hinistry of Planning, Cairo, Egypt
€. Mr. Raafat Shafit Lessade, A-ab Planning Ineiitute, Kuwait

Ur. Mostafa E1 Saic Tbrahin, Associate Professor, Faculty
of Foonomics, Cairo University, Esypt

10, ir. M.A. Loutfi, UNCTAD Expert, fcreva
as well as the mambere of the Expert Group who contributed to drefting
the lanual.
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On the basie of the final draft submitted by the group of con-
sultants and of the recommendations of the Cairo Expert Group Meeting,
the final consolidated versicn of the Hanual was prepared by
Mr. Ivan Aigelov, UNIDC.

The authore of the Manua’ always bore in rmind that their task was
to develop a simple operational step-by-step methodology which could
be applied in the everyday practice by an average qualified project
evaluator, with an average evailability of datz, taking into account
as well the other limitations existing in the Arab countries as well
a® in the rest of the developing world This is what the suthors
offer 10 the potential user, thc project evaluator, hoping that the
objective has been achieved The final judgement on thie will naturally
belong to the project evaluators from the developing countries.

This Manual differs from the Guidelinea for Project Evaluation
published by UNIDX in 1972, and the Guide to Practical Project Appraisgl:
Benefit-Cost Analvsis in Developing Countries bty John R. Hausen, which
i1s currently under preparaticn, both conceptually and in terns of
simplicity. It goem without saying that the authors find both the
concept and the operational ster-by-step approach advocated by this
Manual more realistic, more operational, ard preferablc as compared

to the above-mentioned putlications. Practical experience, howevar,
will be the ultimate judge. We leave it to the project evaluators
from the Aradb and other developing countriece to have a final say on
the applicadility and the uscfulness of this Manual.

The authors are awarc that the Manual is not free of shortcomings;
however this is juat natural for a publication which clains to be one

of the first comprehensive operational step-by-step manuals for evalua-
tion of industrial projects ever produced within the United Nations
aystem. The authors exerted much effort to develop the Manual; the
best way to improve it further is through practical application. Any
constructive comments and nbservations aiming at improving the Manual
will De high.y appreciated.




The suthors are grateful to all their colleagucs who contributed
t0 the preparation of the anual by commenting on carlier drafts -
staff members from the Internationel Centre for Industrial Studies,

UNIDO, and other UNXIDO staff members, UNIDO experts stati ned at v
IDCAS (in particular Mr. T. Janakievski, the UNIDO Project Manager),
as well as UNTDO experts in cther developing countries. P

The authors arc particularly grateful to the Secretariats of
WNIDC and IDCAS for entrusting them with the highly responsible task ‘
of drafting this Manual ac well as for providing apprcpriate working
oondi tions and facilities.

A special word of thanks ie duc to ‘he International Centre for -
Industrial Studies, UNIDC, for the sccretarial assistance it provided
during the preparation of the Manual. The authors thank in partioular
Arne Lugmayr, Sheryl Cupps and Diana Rhind for their contribution in ‘ .
typing and even editing the various drafts of the Manual.

i The views and opinions expressed in the Manual are those of the
authors and do not necessarily reflect the views of the Secretariats
of UNIDO and IDCAS. The authors assume full responsibility for the
methodology developed in the Manual.




INTHOQUCTTON

1. Objeotive of the Manusl

The quest of Are: countries for ecomomic and sccial progress
inevitably involves the bamic problcm of allocating limited resources,
such as labour, managerial and administrative talent, capital, foreign
exchange and natural resources, to their most rationel use so as to
Yield the best cccrnomic results. Each country has its own development
objectives and this i turn requires the rescurces to be marshalled
and judiciously alloceted in order to mttain thesc objectives. The
use of resources which are limited for one objective implies their
reduced svailability for other objectivea. If available rcsources
are applied efficiently, thc number of objectives that can be pursued
simul taneously increases  Development planning therefore requires
fixing and ranking of objectives and efficlent allccation and use of .
soarce resources. Once objectivca are established and ranked for a
certain period of time, individual {nvestment proposals have to be
scrutinized {n order to dstermiic whether and to whet extent they oan
oontribtute towards aohieving the desircd resulis.

Investment icoisions form an ecscential part of the dovelopment
proocess. The more round the w2, ority of investment decisions are, the
more successful a developiment procecas will be, It is the objective
of this Manual to help improve investmont dscisions i. Arab oountries.

Improvemont {n this ccntext hae three aspects, 1.¢. sclection, modi-
fication and rejection of {invcetment proposals. The oriteria in the
Manual should first of all facilitaic judgement as to whioh projects
moet the national objeotives most effectively; secondly they should
aid in the modification of projeois in ordor to make their contribution
positive and more effoctive; thirdly they should assist in rejecting
those projeots which, even after modifications, cannot adequately serve
the national objectives. The application of the criteria in the Manual
will not only answer the question whether the limited resources will be
used effiociently in a pariicular project, dbut also whether alternative
investment proposals would contrihute more towards natiocnal objectives.
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It is well known that at present there is a gap between the theory
and the practicec of project evaluntion. This appiics to oommercial
profitability alsc; but it i3 particularly acute as far as national
profitability is concerned. Tho 1literaturc on netiorn.l benofit-cost 14
analysis suggesis a nu ber of corprehensive sophisticated approachcs
whick ars not appropriatcly tailored tc the ccenomic reality in
developing countrics and which are, thereforc, not applied in actual
practice. The gap between theory and practice is so largc that they
cannot find & common languace. The thoory offers iore and more elegant,
sophisticated techniqucs; however, since one 'oes not use these
techniqucs in practice, the gap between theory and practice grows cven
larger.

The objective in drafting this Manual is to contribute to narrowing
the above-mentioned grp by suggcsting a consistont, relatively simple, .

caslly understandable, operational step-by-step approach for national
profitability analysis in developing countries. Our conviction is that

i1t is better to offecr an opcrationel methodolcgy for approximate
assessment of the soundnass of 2 project with a tolcrable degre. of
preoision rathcr than recommending very sophisticated procedures which
olaim to measure compreh.nsively a2ll the cffects of z project but which

cannot be put int. operation in reality.

As stated above, thc proparation of this riamual was motivated by
the absunce or shoriage of explicit and workablc criteiiz of project
evaluation in most Aradb countrice. The prcblem came to focus at the
1972 Regional Training Workshop for Project Evaluators from several
Arad countries held in Cairo vnder the auspices cf IDCAS and UNTDO.
Their suggestions cventually led to the decision to prepare an opera- :
tional .anual for project evaluation which could be casily understood .'
and applied in the Arab countrics in the wake of their present techno-
logical and data evailability constraints. The main concepts of the J.
Marual as well as its elements have, therefore, becn subordinated to
the provailing conditions in the Arab region in terms of skills,
availability of data, time prcesures, etc.
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The Manual secks to present and, where possible, to synthesize
some majcr approaches, concepte and criteria of project cvaluation
for the bensfit of project evaluators in Arab countries. It is hoped
that the M.nual would be helpful t project evaluato. ; in acquiring
and/or sharpening their tools of analysis. It is also hoped that the
evaluators, after teooming acquainted with the techniques outlined in
this Marual, will find it simple with regard to both application and
intsrpretation of results thus lecading to better choices and improved

investments.

Simplicity was the dominating objective as this Manual was designed
and written. This may cause soric disappointment to the more academically
inclined fraction of professional cconomists and financiel analystis.

But if this aids the Manual in being practically applied by those
rosponsible for their investment decisions, viz., the Hinistries, banks,
assorted development agencies, and public and private entrepreneurs,

{ts lack of sophistication mey be brlanced out by ite practical impact.

This Manual i# based on the simplc philosophy that the aim of
projeot evaluation is to determine whether = project is acceptadle and,
if 1t is, whether it is the best alternative availablec. The purpose
is not to measure with great accuracy absolutcly all direct and indirect
effects which a project may have on the economy. It is important ic
measure and/or takc into account only those effects which may have an
impact on ihe final investment dec mion, i.e. to accept, modify or
reject a project. This is what really matters: to find out if s
project is aoceptable, not row acoeptable it is.

The above-stated objectives could be achieved only if the authori-
ties concerned in a developing cou-try are willing and act acocordingly
s0 that the formilation, evaluation and selection of investment projects
18 dased on certain minimum elomentary reasoning and logic and is not
an arbitrary rutber-stamp exercise carriad out by instruction of a
decision-maksr to the project eveluators to "prove' efficient, by way
of implementing consistent scientific methods, every investment proposal
they want to implement for onc reason or another, Any project evaluation




methodology could be sagily discreditec and its usec reduced to nil if

one cannot, or does not want t:. applv it properly. ‘™e project
evaluation techniques arc only onc of the inols ia davclopment planning,
though not . magic tocl. These tecrn ques 0 vt scl-e the problens
automatically ¢n? eamily. They rcan orly aid those poopie who actually
wish to take well-founded irvcctment decisinas. If the above-mentioned
reasoning and logic are rot available, ever the most comprehcnmsive
methodology for benefit-cost aralysiz i3 hopeless and the project

evaluation exercise is = wagte o time.

The Manual {83 rot meant to b ~ texthook., It cculd, if supplemented
by appropriate reading .ete.ial, scrve the purpose of assisting in the
education of economists, accountants, finencizl analysts, engineers and

other profecsionals in the m-:thedoiogy of venefit-coat analysis.

Q. Scope and Applicability of ihe Manual

Project evaluation covers a wiic range of ¢uestions: market
analysis, appraisal of technical fcasibility, adequacy of finanoial
arrangements, menagement and staffing, legml conditions, etc. All
these aspects enter thc lLanual s scope only indirectly, i1.e. to the
oxtent that they affcct o project's commercizal and national profitability.
In other words, the lianual i3 auinly concrraed with a project's profita-
bility from the point of vice of thc ~nterprise on the onc hand and the
nation as & whole cn the other. I provides a step~ s-step approach to

assessing the financial and cconomic impact of an investment propoael.

The intention in drafting this Manual was to prcpose a methodology
for evaluating mainly the zcononic effects and only sonc of the social
effects of an investment projcct. A project has other different aspects, too,
i.0, & wide range of socirl aspecis as well as political, national sccurity,
ecologlical, demographic and other implications All theee aspects, along
with the cconomic omes, arc taken into aocount at the level of investment

deoision-making. Thue the appreisal of the non-economic implications of
a projeot is almost exclusively a precogative of the decision-makers and
not of the project evaluators. The project ovaluators should, however,

v

J
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inform the decision-makers sbout the economic "price", the wconomic and
other implications of political decisions. This Manual {s zddressed
to the project evalustorc.

The Manuel is eppliczile by design to iadustrial projects. No

narrow liid te should be scen as rerards the kind of industrial branches
whioh can be included. It con also be applied to service projects ir

the fields of transport, electricity, communications, ctc , after
appropriatc adaptations. Dasically, the cvaluation approach will be

the samc irrespective of the industrial hranch; it does not, however,
preclude some differences in the computation procedurcs from one branch
to another. An understanding of thc criteria which, according to thias
Manual, determine an investment’s commercial and national profitability
will also permit the evaluztor to judge its apnlicability in border cases.

This Manual is by no mecans intenced to be only a publio sector
handbook am will be stressed agnin later. Tven though private entre-
preneurs will tend to make thoir investment decisions primarily on the
basis of simple commerciel profitability critcria, thcy do utilize some
national resources and at one point or another they will have to approach
the government and its agencios for financing, import licenses, assorted
permits or to utilize the national utilities, i{.c power, transport, etc.
There is need for a better understanding between the government authoritics,
industrialists, bankers and consultants regarding the plans and developent
objectives in order to cr:zte a mrtivational direcction that will spur the
development process along correct and desired lines. A Manual of this
kind, 1f widely distributed and easily understood y a wide range of
professionals in government an’ industry, should contribute towards
this end.

The Hanual is supposed to provide cperational methodology for
industrial project avaluation to all Arab countries. It is designed
for a group of countries which diffecr coneiderably in terms of their

levels of development, scoio-economic systems, objectives rnd priori-
ties, decision-making mechanisms, rosources endowmont, availability of
data, skills of project eveluators, etc. For such reasons, the Manual's
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scope obviously has to be f-irly wrond ir compariscn to netional menunla
for project evaluation. 4 country which is sporsely porulated but
commands rich natur~l rosourcas faces difforent developmert obstacles
compared t¢ a country haviny both pressing populatior and Lalance of
payments problens  Agalr, ~lternativc pproaches to ccunomic adva.cement
w1l be necescary wher: roither human nor nntursl reoources are apun-

dantly availoble.

Thous it may secm strange at first glancs, the very fact thet the
lianual wes cerefully desimed for o greup of twonty Arab countrics,

which ciffer so ruch in many respects, aalces it ~pplicable 1o all

_d’o.velging countries as o ctonderd donunl. It is Jifficult indeed to

find an essentinl zcpect of the socin-cconomic devclopnent of the Areb
countries which is not rclevant to the r.st of the Aaveloping countries.
Therafore, in suite of thc title, the v-uel 1o casily anplicable to all
developing countrics, which have very “anry common nroblems and fuoatures,
no matter whether they nre Lrab or non-Arab countries. Throughout the
Manual references arc made only to tic Aral comntries; this, however,
does not diminish thc rclevancy of the cperational step-by-step motho-

dology to other developing soustrics outzidc the Arab region.

The lNanual, thercfor., ’'~cs nod advocatc the use of 2 single
indicator for assossing coamercial and/or nationnl profitability, nor
doce it attempt to combine various ~spects of national profitability
into one global comprechonsive crit .rion. An ~ttemt of this kind would
require weighing diffcrent indicators and weuld involve a claim that
both the selection of, ond the weights given to, specific indicators
ere oqually relevant for all Arab countries. For this recson the lanual
provides a set of indicators each sasccinted with & specific national
objective. It is up to the cveluating agency i letermine, by recourse
to national development plens or other menifestations of national priori-
t1es, the objectives and thoir relative importance which are to be
achioved through differcnt investment proposals. The llanual provides
the methods wtich can help t. measure whether a project doecs indeed
contribute townrds individual objectives and whether 1t does this
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offieiontly, {.¢. with & sinimuam of resource cost campared 10 other
altermatives. The evalmtiag agemoy car as well rank the 4ifferemt

~ indleaters and assign then relative importance oonsistent with the

dovelopnent ohjeotives te facilitate decision—making ~ whether a
prejoct sheuld e wndertaken in the light of {ts evaluated merite and
demerits.

Kooping in mind the different standards of svailadility of data
and sxille ia the Ared ecmatries, the Mamual oomtaine both ths very
saple and somovhet more s0phisticated methods of preject evalwation.
It Ums prevides o ghcieq in selecting methods for soonomic evaluaticoa
of imvestaent prejestis. It is then up to the evaluating agemey t0
salest the appropriate methed and apply it to all competitive projects. -
Noeroover, the methodelogies and techmiques presorided in the Namual oen

‘Do applied irrespestive of the methods of planning and levels of

dosi sl on~making. ¢.g. oeniralised, somi-centralised or decentralised.
T™is will hold trus as leng as the development ocdjectives and prioritise
for investasnt decisiens Mave deen clearly laid dowm. The omly com-
puleery ruls in this respest is that the set of criteria for evaluation
of a project must eorrespond 40 the set of objectives for sooio-
ecotnomic development.

The Namual dces not and cannot provide readily calculated natiomal
parameters needed for the evaluation of projects. This is complately
impossidle for a Mamual designed for twenty Arad ocountries. On the basis
of the specific conditions in each occuntry at a given period, the
sational parameters should be caloulatod by the competent naticnal
suthority. To do 80 they need & methodology. The Mamual covers these
aspects and also suggests alternative methods whioch the natiomal agemoy
can wee 10 select the most appropriate one 10 suit the actual conditioms
ia the ocommtry.

As stated adove, the Namual provides operational techmiques for pre-
{imvesinent evaluation of industrial prejects. Although certain slemeats
of this methodology oould de used for post-investment evaluation, the
Nasmmal a8 a whole is not designed for this type of analyeis.
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Along this same line of thinking, it may be worthwhile to clarify
explicitly the use of terms much as "evplugtion”, "appreisel”, "asgess-
aEt", "sgleotion”. The Manual does not differentiate betwsen "evalue-
tion”, "appraissl” and "assessment’. In practice the; are all used for
anslysis of the soundness of an investment project; i.e. an ox-ante
analysis of the effects of a doterminad course of action. This analysie
10 based on projecting, forecasting in the future, on the expected
oourse of ovents. This analysis is carried out by projeot evaluators.
The same terms are being used in practioe to describe t'he amlysis of
the achievements of on-going cstablishments.and they are clear enough:
post-investment evaluation, post-mortem svaluation, performance ovalua-
tion. This analysis relies on actual data characterising the past and
present operation of existing production unite. The term "selection”

1o used in the Nanual only when referring to a decision to implement,
modify or rejeot a project. Seclection usually takes into account also
factors that are not explicitly considered in the process of evaluation.
Selection is a prerogative of the decision-mekers, which should be dased,
along with other oonsiderations, on recommcndations submitted Yy the
project evaluators.

The Manusl can dc used as a basis for drafting national mamuals
for project evaluation in any Arad country if national authorities #0
desire. The nationsl manuals should be more specific in suggesting
basic additional and supplementary indices oorrespomiing to the relevant
national objectives. They may lay down the numcrical values of the
various national parameters, the ourreotion-factors needed for adjusting
prices, other relevant detzils, and prescride the partioular methods of
evaluation and calculation to be followed. The basio foatures of the
lithodolog contained in the Manual may, however, be the fundamental
tasis for the national mamuals.

3. pefimition of wn Jnvesiment Projest

A project is & proposal for an investment 1o oreste, expand and/or
develop certain facilities in order to increase the productiomn of goods
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and/or services in a commnity during 3 certain period of time  Further-
more, for cvaluation purpuses, a prcject is o unit of invcstment which
oan bc distinguished teehrically, commercially and economically from

other investments.

A project cr an investmcnt proposcl -ay have i {fcrent forme and
1t should be capable cf being cvaluatua ir all these forms. If a project
is combined with cthers into an industrial complox in such a way that
soparatc cvaluation is difficult cr i iprudent, thi: so=cal’ :d industrial

complox tcchnique may be epplicc for its evaluation. 1In case a project

1s part of a much largor invcstmernt programmc, such as the cstablishment of

agro-industries which mey consist of nuncrous projects, the project can
an. should be evaluat. 4 separatcly. Conversely, the whole programme may
be cvaluated in toto on technical, ccmmercial and economic grounds, but
it may bo prefcrable to evaluatce coch unit of {nvestnunt which is part
of that programmc as an individual plent. Programne evaluation raises
additionsl questions which arc not covered in this Manual. The same

applies to macro-type apprrisals of cntirc gactors or subsectcrs.

The construction of » ncw werchouse may not gualify as a project
beceusc even though it can be distinguisbed technically from the
remaindor of the factory, its functions arc so clusely interrelated
with alrcady existin: parts of the plant that it cannot rcasonably be
attempted to separate its commercial and social impact. O(n the other
hand, the replacement of - delivery flect of lorries by o railway siding
with associnted loading cquipment may be a prcject because savings in
transport costs connectod with the mcasure can be madc the object of
scparate commercial and economic appraisal. In many instances it may
indeed be worthwhile tc break down a proposal presented as a pro ject
into smaller units of investment. An integrated toxtile project, for
instance, may be planncd t¢ includc spinning, weaving and finishing of
locally-produced cottcn. The entirc complex moy casily pass national
profitability analysis. It may well be, howcver, that domostic cotton
ocommands high prices in the expcrt market whercas staple cloth as
demandcd by local consumers may be produced with loweor grade cotton.



Projcct evaluation then m v demenstrate that e finishing complex besed
on cheap imported gruy cloth would be an even mcre attractive propousi-
tion in terms of nationzl profitatility. The spinning and weaving parts
of the complex, if appraisod separ:tely, may be consiuered uneconomical.
Practicel experience and good judgement are rcquired to group invest-
ment proposals into meaningful prcjects because obviouely not every
smallest unit °f investment cen and shculd be appraised separately.

A. Major Types of Investmen' Projects to which the Manual Applies

The Manual has beun written with 2 focus on the evaluation of

industrial projects in the manufacturing and cxtractive sectors, to

comparc and cvaluate alternctive variants of technology, of raw materials

to be uscd, of production capacity, vomriants .f location, veriants of
local production ve. import, variants of intirnational irdustrial
specialization and co-opcration from the point of vicw of one couniry

and of other socio-economic asnects.

The lManual deals with the projects' commercinl prefitability, i.e.
the benefits that the invesior may expcct, as well as with their national
profitebility, i.:. their bencfits tc the nation as o whole. AB should
be cloar from the title of thc ilanual, it is not direstly rclevant for
the evaluation of projects withirn c¢r between such sectors as services,
sducation, health and naticnal defence where the bencfits are pre-
dominantly non-quantifiable, althousgh there are certain methods for
thei r measuroment when possible. Ewveluaticr of projccts within these
latter sectors may be best handled by cost-effcctiveness techniques.
Due to the difficultics of valuing the outputs, thc analysis may be
donc on a "least-cost" basic.

The Manuel is also applicable to modornization and expansion

projects if the aforementioncd principles arc observed. If the expan-
sion can be distinguishcd tochnically, commercially and economically
from the already existing faoilities, its commercial and national merits
can easily be evalurtcd. The expansion mey be horizontel, i.e. an
inorease in ospacity for thc samec cutput, or vertical, i.e. the addition
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of forward and backward linkage producti . n processcs or t ¢ expansion
may leed tc a broadcr lire of products manufacturcd by the company.
The !Nanual providcs a specinl sceticn o evaluation of modernization

and expansi on projects.

The question of h w to cvzluate projects which arc multinational
in character is an intorcsting issue. Such projects cculd, of course,
be evaluatcd from the strict commercial profitehility vicwpoint without
difficulty. These projects cculd also be easily cvelunted from the
social viewpoint of or. single country at a timc. MNuch more dffioult,
however, is to evnluatc such pro.ccte fron their overall social (1.e.
miltineti onel) viewpoint of all participating courtrics simultaneously.
The ovaluation ¢f multin:ti:nel investment projccts is beyond the soope
of this 'anual.

5. Public and Private Scctor Projocts

The nccessity to evaluatc commercial and naticnal profitability of
an industrial project applies t. both the privetc and the public sectors.
Though it should be expcoted that » Ianual cf this kind will be used
mainly by guvernment agencics, it is expected to be of help to private
investors, tco. Evcn though private irvestors cannot be expected to be
mainly concerned with n~tiwnal profitability calculation, it would bo
useful to carry out naticnal prcfitadility analysis in the cese of a
private sccter project also as it will assist the government agencigs in
reviewing the project if they have to accor’ approval cor to extend
financial assistance 1In these coscs indicaters of national profita-
bility will play a majur role in ccnsiderations leading tc a decision
on the project.

Hovever, the need for thorough prcject evaluction is fclt most
urgontly for public secter projects. This applics equally to commercial
and national profitebility anclysis. Even if it is assumed that = publioc
sector prcject may not yicld ccmmercial profit and subsidies, for

whatever reescn, are envisaged from the beginning, sommercial analysis
{s a necessity in order to dctorminc the magnitude of such subsidios

.
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beforehand so that they cen vc proporly incorporated intc the budgeting
procedures. Somc public sector projecis may be undertaken cven though
they are not judged suit~blc on grounds of both commercial and naticnal
profitability (e.g. defence-cricntcd prcjects), bit governments should
take such decisicns in full iwarcness of the mogritude of the financial
and social burden, of the #pricc” te be paid for solving certain
political, social or other preblems of cruciel immortance to the country.

It 48 not only fur fiscal reascna that -th commercial and national
project evaluation shculd be carried out in the public sootor. The
process of analyzing a projeet's firancinl and socizl implications is
by itself e highly commcndable cxercisc vocause it confronts docision-
makers with a variety of paramcters both favourable and unfavourable
to the projoct. It forces them to thirk in terms of alternatives and
policies conducive to cconoidc developnent. The encounter with such
parametors on a microcconuimic lewvel is t- face the realitice of economic
decisions. It is atimulating in comvereizl analysis a8 well as in
national analysis. The procass of evalusting o proiect tends tc be more
reveeling about the conditicns for development than the mere acknow-
ledgement of evaluation results. Policy mekere in the public sector
who bear more responsibility for shaping these conditions than anyone
else should share the educetional experience of such overall and
thorough project evaluaiion.
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I. THE MANUAL'S CONMCEPT OF PROJECT EZVALUATION

1. Estional and Sectoral Plenning ond Individual Projects

It s an mccepted principle that plens require projecte and projects
roquire plaans. Good plans cannot he formulated vithout proper economic

appraisal cf the project and the real value -f the projects cannot e
properly aecertaincd without the framework of a plan. It is the natiocnal
plan which loys down the social objectives and priorities between

di fferent sectors and regions The existence of a naticnal strategy

for economic and social advancement is 2 pre-requisite for a meaningful
appraisal of a projoot, espcoially from the national point of viow.
Projects are the pivot of a soctoral programme and the sectoral
programmes in turn constitutc a well-conceived national plan.

The successful formlation and implementation of a national
development plan depends on the proper selection of projects and the
consequent saoctoral programmes. Prcject formulation and evaluationm,
which {8 2 continuous integratcd process, are cne of thc basic componeats
of cconomic planning.

By elaboration of pre-foesidility and of feasibility studies, the
parameters of investment projecte cryetallize ncre and nores output,
investment requirements, manpower, material inputs, forcign exchange
requi rements, etc.

The national and sectoral plans have also their parameterss output,
investment, manpower, material inputs, dalance of payments, etoc. These
parameters are elaborated ¢n the besis of gencral co-efficients, past
expericnos, comparative annlysis, experts' appraisal, input-output
analysis, etc. These peramctore of the plan are an asggregation at the
meoro level of the respective parameters of 2 numoor of individual
investment projects. The relationshiv botween the above parameters at
project, sectoral and national lovels is usually traced through the
balances, i.e. simple cuommo’ity, investment, menpower, etc., balances
or input-ocutput balance sheets.




- 22 -

Thoe belances, and particularly the simploe ones, answer only the
question "how much" t. produse end not "how! t ke it available in
an efficient way. This scecond question con be answercd only at a
project (product) levcl, using the techmiques of the benefd. t-cost
analysis. It is in this scnsc that rroject preparation and avaluaticn

ere an indivisiile part of the cverall planning prccess.

Duc to this interdopendence a constant cxchange of information
and oross-ad justment of priccs and production terrets between deecision-
mekers at the macro- and micro-levels is essential for succcasful
plamning. This oxchangc of information will facilitate tho determination

of gape where ncw informationr is needed or studics have to be prepared.

An important fcaturc of a good sectoral nlan is tho identification
of a list of potentially viablc prejects, almost like "building blocks”
for which reasibility reports can be imde acccrding to o phased time
programme to build a 'shelf of projects" which could be drawn upcn as
ciroumstances permit without undue delays. £ scctoral plan should bde

claborated on the basis of well-conceived investment projects.

Prom the ahove it follows that:

- Realistic plans can hardly be formulated in the zbssnce of
a groat deal of projoct planning and without proper :conomic
ovaluation of projects. An overall industirial dovelopment
plan is of cnly very limited veluc unless it is translated
into more specific torms, { c. projects.

- Realistic preparation and evaluation of a project from a
national point of view can best be made in the framework

of a national dovclopment plan.

2, Project Preoparation and Evaluati orrlj
Projoct developmont is an integratod process carried out in

’

several consecutive phases which may be operationally condonscd into

1/ Project preparaticn is cxaminad in great dcteil ina special Manual
being propared by UMIDO. It ie touched m briofly herc only as is
necdod for the purpose of project cvaluction.
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three stages: project preperaticn, its evaluation and :lmplementsﬁon.
It is extremely important to point out that all threc of them arc

closely interrclatod cnd thnt the ultimatc success «f an invcstmont

docieion depends cgually on cach of them

Project preparation itsclf conzists again of & series of inter-
dupondent measures aimed at translating an idce intc an cperating
project. This is donc in M fforent stagess

1. Identificaticn

2. Prcelinminary selocticor

3. Pormulaticn.

Industrial prcjcet develcrment starts with the Identificetivn of the
Project Ides, a notion of possidility/desire to produce specific
product(s) cr to utilizc epccific resources. Project ideas may arisec

from studies of product-consumpticn pattern of the country, market
studies, surveys ¢f existing industrizl establishments, import schedules,
internal rcsources, geolugical surveye, industrial linkages, sectoral
and industry analyses, dcvelopment plans, cxport pcssibilities,
exporicnce of cther countrics, increasing dcmand for menufactured inputs
for different scctors, studies of toechnelogy and development literature
or from any other source. All {dcas for projects arc valuable and

can prove tuo be the beginning of devclopment.

The {dentification of & .rojoct idea 18 followed by & Preliminary
Jolection Stage. The cbjective at this stage is to make a decision
whether a project idea should be studicd in detzil and what should he
the scop: of further studies. The findings at this stage arc embodied

in a Pro-feasibility Study ‘Ognortunitx Stug!.

The pro-feasibility study is carried out by an investor himself or
by an investment promoter, e.g. a minisiry, development agency, eic.
It is prepared on the besis of date which arc avhilable in published

form or can easily hc collected or worked cut.

Oncoc it 18 proved that a prejcot idea desorves detailed study, an
{nvestor should be found who would be intorested in fullowing it up
(should the prometer not be identical with the investor). If the

R et i .



pro-feasibility study indicates that the proposcd project appears to
be a promising one, the decisivn may be taken t> pricced further with
the formulation cf the project.

The funetion i the Pormulation Stoge is {. study from the

tochniocel, cconomic, financial nnd managcrial aspects 21l the altcernative
ways of accomplishing the cbjectives of the pruject idca and to present
the findinrs and supporting date in 2 systematic and lcgionl order.

This is done through partial (tcchnical, managoicnt, cte.) or complote
techno-economic feasiM lity studice.

The Complete Fecailbility Study is the final document in the
formulation cf a project pronosal. It is on the hasis of this study
that a dccision to implenment and finance the project will be taken.

The feasibility study should contain all technical and economic
data which are cssentinl for the overall cconomic and sccial evaluation
of & project. The feapibility study should be sc sclf-contained that
on the cno hand the uvaluator should not complain of the lack of data
or imperfoct analysis and the decieion-maker should not find something
hidden or missing. Accurulation and presentation of 21l technical and
cooncmic facts in their true 2nd completec picturc should he the main
objective of this study.

The complete foasibility study is carricd cut either by a conmulting
engincering firm, by a foreign supplicr of equipmont r by a potential
investor, who have thc technical competence to nceomplish this job.

The complete foasibility study should contzin es much of the informa-
t101 neceded for project evaluation as pussible. This iiarual suggests &
set of nodel formats for the most essentizl informetion needed for prcject
evaluation. Indced, a projcct's fcasibility in tcrms ¢f its commercial
and national profitability should Le cstablished by ucans of the
critoria and parametere which are usually applicd by institutions
involved in the investment decision. Project evaluation manuale, if
widely distributed and adhercd to, may serve this useful purpose.

Ideally, commercial and national project cvaluation can be limited to
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ohecking cssumptions, quontitioes, priccs and parametcers of such
fecsibility studies with very littlc ori incl work left to be donc.
This will add officicney and oxpodition to the usually protracted
process of project preparaticn end covaluati~., Vecdless to say, the
invostors will eppreciate this.

The woerall economic evaluation is a crucicl excrcisc which is
bascd on the project?s fcasibility report and preccdes its implcmonta~
tion. llorc specifically, tle cvern)l ceoncmic cvaluation is a systemetio
procedurc to weave tcchnical and financial infoomoticn avout tho
project, together with relivent data about its eccnomic <nvironment, ‘
{nto onc r few measurea by which the project would be recommended for
selocticn, medification or rcjecti~an. This, however, is not to say
that the evaluation of a projeet starts only when its preparation ends.
Actually, prcjcct preparation and partial cecnomic evaluation sheuld be
carried cut simult-ncously ond are clusely intcrrelated. Only an overall
cocnomic ovalueticr is carricd -ut on the basis of dato provided at the

end «f the furmulation stegce.

Intcrest in the techrique .f project evaluetion has oxpanded
significantly in recent years. Countries at various stagee of
develupment and having difforent types of econornic systems arc seeking
articulation cof, and refirements in, the criteria by which c~rpcrati ons
aad/or governmental agencics wou' ° retionally sift projccts competing

for rclatively limited resources.

het renders projcct ovaluaticn an indispensible, though svmetimes
a rether elaborate task, is the cxistence of alternative cconomic
opportunities for the cumaitment ¢f rescurccs, for the sclection of
a project wauld be considcrcd rational only if that project is superior
in some respect t0 others foregone. Such supericrity of a project
omild be based on commerciel profitability, i.c. ths net financial
benefits acoruing to the owners of the project, and/or natiopal
profitability, {.e. the nct overall impect of the project om the

nation as a whole.
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Whother the intorest is in commsrcial cr national profitability,
the core of the evaluati:n process is sumewhat similar and consists
of three steps. First, thc identification of the quantity, quality,
and timing of physicel inputs and cutputs respcctively. Second, the o

attachment of apprcpriate prices for the inputs and wvutputs in order
to compute the rcspective values of costs and bencfits. Third, the
compariscn of costs aond bencfits of the preject in such = woy that

facilitates its ccmparison with othor alternative nrejects.

Throughout the precess of project preparati on, cvaluation and
implementation many different yet interrclated aspects come inte the
picture. They are gcnerally of technical, econcmic, financial and
legal naturc, but their mutual relationship is strongly pronounced
requiring that they 211 be taken intc consideration at any stage of
en investment decision. Consoquently, the project's preparation,
evaluntion and finally implemcntation should be corried out through
a team-wcrk f such specialists as cngineers, ecconomists, finan~inl
analysts and legal experts. The participation of lcgal cxports should
gave timc and resources by maling surc at an early stage that everything
which is envisaged is consistcnt vith the laws of o country and they
ghould render the futurc paremeters of = technical, financiel and
eccnomic nature morc cortaia by proper contracts. The prosence of
legal cxperts, prcbably highly specialized, is espccially required

if a projecct invclves joint venturcs.

The entire process leading up to a project's implementation in
reality will scldom be a clear-out, stap-by-step piroccdure as described
above. In practice, cvaluation may reveal that certain aspects of a
project have tc be repreparcd. Similarly, project implementation may ’
encounter unfcresecn difficulties which requirc ooth redesigring of J
certain project clements end cvalunting the impact of this redesigning
cn the project's cverall merits. J




3. The Manual’s Appr.ach to Project Evaluation

3.1 The necd tu accommodgte muléiplc national objectives

The development procese 13 a :-mlti-objective process — oconomic,

political, socizl, national security, ccclegical, ctc. Metional
development objcctives arc clcscly int:rrelated. This interrelation-
ship is very complex. The nature <f the interrelati onship differs
from country to country and from time to time within the same country.
1ts characteristic features are dynanism, harmcny, conflict and com—
plementarity betweon different cbjectives. National objectives are
usually cxpressed in difforont dcgrees of cxplicitness in 2 national
developnent plan cr in another form cf offieial poliey statecment by

the Government .

Investment projects are onc of the cescntizl instruments for
cerrying out thc cstablished dovolcpment policy with its aultiple
objectives. The link between national objectives and oriteria for
project cvaluation looks obvicus and simple at first glance. It is
commonly accepted that the criteriz for projcet evalua:!on must be
derived from, or be compatible with, neti.nal objectives _and reflect

their interrelationship. In practice, hewever, there are a number of

obstacles which nruvent mational objectives from being plainly reflected
in project evaluaticn. It is hardly poesible tc eatablish in quanti ta-
tivo or qualitative terms and with sufficient precision the links -
betwoen a project and th: naticnal cbjectives which arc sirultancously
pursued by thc governmicnt by differcnt mecsurcs. The very objectives
are often cxpresmed in a vague and imprecisc menner, creating ambiguitics
and pormitting differcnt intorpretations. Contributions of a project to
various objectives can very often not be measurcd in the same torms,

say monetary torms, and arc fur this recason not directly comparable.
Therefore, under these difficult conditionse the core of the problem

is to idontify 28 much as possible o relaticnship between the
development objcotives and the charocteristice of an investment

project, which could be traccd and if possiblc measurcd.
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Starting on this fundamental basis, thc Manual ~ssumes that if
therc is a set of develnpment objecti#es ot the natioral level, the
dovelcpment projects should be eveluated 28 ruch as poseible on the
basis of their contributio to the fulfilment of cach of these
odbjectives; in cther words, the Mam:al erplicitly intruduces a_set
of oriteria. Each objoctive ot the natiecnal level is reflected in one
or more criteria at the projeet level aud vice-versz. Tho priority
assigned to each of thcsc criteria -t the projcet levol must correspond
to the importance of the reepective dcovelopment - bjcctives at the
nationnrl level.

The linkages between national <bjcctives and the project evaluation
criteria may be of a partial or comprchensive nature. The partial
linkages appear usually during the identification cnd formulation stages
of & project. Thc very act of identifying a projcct by a Government
agency and givirg 2 greon light fer further studics is o reflection
of certain national objectives. The exaudnatior of thc technical aspects
of o projoct (raw matcrials, input cu-cfficionts, cquipment, technology,
level of mechanization end automaticn) is always mode under the context
of certain national prioritics and cbjectives - utilization ¢f indigenous
raw materials, cmployment, tcchnical advancementi, cte. The formulation
of the cconomic aspccts of & project - capital investments, production
costs, formaticn and distribution «f profit, pricing, financial structuro,
local and forcign currency couponents, etc., is clearly carried out in
the framework of certain explicit or implicit notional cbjectives and
instructions given in this rospcct tc the project planncrs rogarding
mobilization of local and fereign financial resoucces, formation and
dlatribution of incoeme, conditicns of foreign partieipation, balance
of paymonts pcsition, etc. Tho cxamination ¢f variants of location
for a prcject is usually donc in the framework of objectives for better
utilisation of resources (proximity to raw matcrial depcsits, to
consumption centres, to manpower rcsources) or promotinz the development
of backward or politically sensitive reglons. This listing may gc on
even further.




The relationship Detweonr nmaticorel cbjectives and criteria for

prcicet evaluntion appeare in a more compreheneive way in the final
overall soccic-cccnoemic evaluaticn of a project. 'This relationship

appeare throughcut the “lanual.

Attempta have beon mnce olsewherc to recumnend cvaluation of
{nvestmont prcjccts My - single ageregntc criterion which ircorporates
soveral multi-cbjective ecpeects of the dg\:chpmn’t -)rf.:-cess.-li The
{ncorporation of differcnt aspects inte a single agoregate criterdcn
i{s possiblec only hy r.sfi ming woights in nunerical teorms (airectly
reflecting political wvalue juczements) te these partial conciderationss '
o weight tc a nominal unit ~f futurc consumption os comparcd to a unit
of present consumption; a weight to o nominal unit cf present or
futurc consumption in the hands ¢f the rich ne cumpared to the poor
class; a weight to = rominal unit of present cr future income in the
hande of wege carncrs and prufit carners compared to a unit of income
in the hands of the government; 2 weight to o nominal unit of income
earncd by & backward regicn as compared t a unit uf income in a more
developed region. This appreach olsc requires highly roliable justifi-
cation of the distributicr of the net henefits gencrated by ~ projcet
botween prosent comsumnticn and sevinge (for futurc consumption); of
the margincl prepensitics of diffceront sceial groups to save and
consumo; of the margiwnl ratc of return on irvestient; of the marginal
rate of s vings; of the shadow pricc of investment, etec. Mcreover,
all thesc weights and other valuc judgements producing a sort of
normatives (national parametors) arc true only under certein conditionms.
As soon as the conditions charge, as they often do, this extremely
complex set of interrelated weights and normativcs should be re-
adjusted accerdingly. Onc can imagine the type of highly qualified

1/ Herglin, S.A., Dasgupta, P., Scn, A.K., Quidclines for Projoct
Evalugtion, UNIDO, 1972; 4 Cuidc to the UNIDO Gujlclines: Sociel
Bencfit-Cost Analysie in Developing Countrics by John R. Hansen,
1970; Littlc, I.M.D. and Mirrlees, J.A., ilanual of Industrial
Project Analysis in Developing Countries, Vol. II, OECD, Paris,
1989, and & morc recont douk (1974) by the two authors on the
samec subject; Econoumc Analysis of Projects, IDBRD Staff Horking
Peper No. 194, February 1575, cte.




personncl, cbundant infermati or,, computers and tice thie excreisc
requires, nct to mention possible crrors ond their iwplicatione as
well aa the rcom it provides fur misuse of the oppreach and the

consoqucnces therecf.

Bvon if {deal conditi-ns are essume” in a highly developed cuuntry
in terms of skill, i formaticn, ccmputers, cte., it is hardly pcesible
to apply this approach consistently whon cvaluating investment projects.
The bost proof »f thic is that 1t has never boen applicd in practice
on o large scale in any develuped eruntry. If thic holde true for the
developed cuuntries, it sh-ulcd be much nore velid for the develceping
countries t¢ which grcup the drab crurtries beleng. Such a high degraoe
of aggrogetion of the critcricon [or nsacssing investuent projects in
Arab countrics is unrealistic at present and ir the forciecable futurc.
This convinccd the authors of the Maaual to recemucnd o set of critoria
(vasic, additional and supplementary) for assessin- the contribution
of an investment projcet t. the achicvoment .f the diffcrent national
dovelopment objectives. This approach is theuretically well-fcunded
and practically easy to apply under the prevailing conditions in the
Arab countrics,

The incerporaticn of distributicnal and cti:or aspects in the
prcject evaluation methodil gy by assigning to them numcricel wei hte
is ofton justified by the veakness cr uuwillingnosa of the gocvernments
of developing countrics to achieve certain distribution or other
objectives by other weys and meons. It is, however, dfficult tc
understend how & goveranent, which is weak or unwilling to implement
its own distributicnnl or other objectives through mere ddreoct and
officient ways such as price, tax, mcnetary ond cther pclicies, will
be strong enocugh and willing cnough to achicve the same objectives
by 2n indirect, complicated aixd less efficiont wey, such ns the
methodclogy for projeet cvaluation.

It is very true thet dcplorablc injustice cxdsts in this world;
the question, hcwever, is whether pr-ject cvaluation methodology is an
efficient tool for sclving inceme distribution and redistribution
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problems., The autlors of this Nanual fcel that woell=kncwn political,
economic, administrative, firsnci:l and ctier irstruments provide
better opportunities to this end. Prouject cvaluation ncthodology and
particular .y nationsl bunefit-ccst anclysis ere comp.icated enough
without assigning to then such ~cditional functicis. If national
benefit-cost methodology 13 t. be wicely ~pplicd in real life in
developing countrics, 1t should Ye cuasiderably simplificd and not
further com.licated Ly inccrperating into it important additional
funoticns.

Anothor justificati: n in favour of - single aggregete critericn
(which implicitly mears using numerical weighte) is that the single
critorion characteristic of « prcject facilitates the selcetion or
rejecticn of an investment projeet for the deci sion-maker and rcduces
the scope fcr subjective or arbitrary decisicns. 1t appears 80 on the
surface, but actually it docs nct prevent crbitrariness. The wide use
of numericrl weights automctically opens the duwor for subjective
judgorents on a lorge sccle ot the level of preject cvaluators and
people and intcrests zascei~ted with them wvhe cver though acting with
the best cf their knuwledge ond intenticns nay coumlt great crrors
beceusc they have lese informaticn on overall ccenomic and 1.on-economic
coneiderati one ther at the leovel of decision-malzors. ‘The attempt to
aseign welghts - as proeise as the figurcs arce - is n ambiticus and
responsibl . excreise, which cxpresses pulitical velu judgements in
numericcl terms and should be carmed cut by highly competont and very
vell informed people. BEveir the most coipetent top pulicy makers, as
a rule, in actusl practice rofrain from being too explicit in formula~
ting nationel objectives and particularly in cesigning numerical woights

tc these objectives.

Tho characteristic of an invesiment project bv o single aggregate
oriterion and {ts presontetion in this way t - tho decisicn-mekor may
be used willingly or unwillingly for hiding the conflicts botwcen
differcnt aspects of the project cxpressed by conflioting indicators.
The oomplex, multi-dime-siocnel and often controvereicl character of a
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project is very much cversimplified (and probably distroted) when
expressed by 2 singlc aggregatc criterion. Sco on the surface it
appears easy for the decision-maker to take the decision, but actually
he cannot see what is behind the single criterion, he may casily
neglect the hidden conflicts betwecn different aspects and take &
wrong decieion.

The approach of this Manual in recommendin : a set of criteria
may not be as elegant from a strictly formal point of view, but it
is morc realistic. It has at lcast two practical advantages: First,

the sct of criteria appruach preeents es explicitly 28 possible the
1ink between the paramcters of the natio-al plan which express the
specific national objectives and the parameters <f a project expressed
by the basic, additional cr supplementary irndices, without claiming to
expose all thcsc linkages in quantitative terms. In many cases it
does not go beyond stating that there is & causal rclaticnship simply
because it is impossible tc quantify it. In the alternative approach
all these linkages arc hidden behind a single figure. Second, the
set of criteria approach puts on the desk of the decision-maker the
picture of the project - complex, multi-dimeneional and controversial
as it is. It provides him with warnings, pro's and con's for ome
decision or another and gives him the final word based on the
information available in the feasibility study and on many other
actual ecor .mic or non-ec.ncmic facts and considerati ns cn both the
micro and macro lcvel as well as expectations for future developments.
The decision-maker, when faced with the real complexity f the facts
and being bettor informed than the project evaluatcr should be in a
better position to tekc the right decision.

Therefore, the approach of this Manual differs from some other
approaches — not in nct taking into account thc different aspects of
an investment prcjecf, but in doing it explicitly by a set of indices.
Trying to be realistic and operational, the Manual does nct assign
numerjcal weights to the indices for incorporaticn into a single
aggrogate criterion. Assigning numerical weights is not the only
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way and under the prcscnt circumstances we bslieve nit the best way
for considering the numercus naticnel development objectives and
translating them at the projeet level. Weighting at the project
evaluator's level cannct oc 2 subs.itute for the com)ochensive

quanti tative and qualitative annlysis at the decisicn-making leovel.

It is clear frcm the abive that the development : bjectives and
the dimensions of welfarce arc s¢ widespread that they revolt against
the application ¢f single universel yardsticks for final cverall
socio—ecunomio assesmment f the national profitability of an invest-
mont project. The assesement of the national pr-fitability in pracatice
1s to a very great extent subjective. Tt is based on general and
specifio implications, ¢n mcasuratle and unmeasurable, direct and
indirect effects, on econcmic and non—-econumic ccneideraticns rather
than on any strict mathematicel formulac. More and mere often the
term "socio-economic efficiency" is being used insiead ¢f "economic
officioncy”. The reality is that in matters of .ati.nal profitadility,
evaluators and decision-mekers are faccd with innumerable diffioulties
and these cannct be resclved in the samc manner (by one single criterion)

as in the case -f commercial profitability.

The Arad cauntrics which this Marual secks t - merve, are quite
different in respect of resource endowment, stage of develcpment and
the respective roles of public and private mectors in eccnomic activi-
ties. The variety .f features and circumstances of ine potential users
cf the Manual hat cunditioned its design. It cannot be a Manual's
approach to determine national objeotives, but it pruvides criteria to
dotermine whether a projzct meets specific national cbjectives. These
objectives will vary consicdersbly amceng different Arab countries as
do the cooncmio and sucial conditiuns which determine such objectives
and their ranking.

The user of the Manual, therefore, will heve to cbtain the pclioy
objectives from national authoritien, for ins*ancet increase in
producti.n and preductivity; increase of emplcyment upportunities;
ocnstitution cf & mcre equal scciciy; reductiorn of external



vulnerability through imjroving the balance of payments position of
the country and increasing the international competitiveness of
exported goods; upgrading the skill of the naiional manpower
developmeny of an appropriate economic a d social infrastructure for
further industrialization, etc. He can then assemble, with the
guidanoe of the *anual, a set of criteria to fit these objectives.

It will be up to evaluators and especially to planners to
determine the set of indices to be applicd for evaluation of invest-
ment projects and subject to their importance to decide which are

basic, additional and supplementary.

3.2 Value added as a proxy of national welfare
A fundamental strategic objective of national development policy
of any country is to raise the present stardard of living of its

population and to allocatz inveutment to achieve a higher growth rate

of the economy to increase the tuture consumption

It is well known that the national income is the only source for

increasing bYoth consumption and savings. The national income is a
basic quantitative measure of the level and rate of increase in
national welfare. The level of national income is regarded as s
proxy of natioral welfare, reflecting both the resource endowment of
a country and ihe degree tc¢ which baric needs and ambiiions of the

people are satisfied.

Thus, a fundamental uliimate ainm of &n iuvestment project under-
taken by the society is to contribute as much as possible to the
national income. Tae translation of national income at project
(factory) level is Net Value Added. The problem, therefore, boils
down to the assessment cf the vaiue added expected to be generated by
an investment project on the basis of the real social value of inputs
and outputs.

Net value added consists of two majcr oomponents - salaries and
wages and an excess which may be called social surplus. The question
arises why not confine the anaiysis to the social surplus and abandon

o
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the other oomponent of the value added? The Manual provides the
following answer to this question: From the point of view of a
projeot or existing produotion unit (public or private) the salaries
and wages are inputs, but from the viewpoint of the Jociety they are
part of the national income. lore salarics and wages means higher
employment, higher income per person employed or both. Larger wage
bills (balanoed with appropriate commodities) mean higher purchasing
power of the population, or in other words higher national welfare.
The wages are a component of the nationel income, already directed
through the channels of the national distribution process in the form
of personal cash income of the population. The society cannot be
{ndi{ fferent with regard to the level of this income of the individuals.
The higher this income, the bettcr. The higher wage bill is one of
the major pre-requisites for higher present consumption.

The social surplus is that portion of the value added whioh has
been directed through other channels of the same national distribution
mechanism: taxes - to the treasury; net profit (dividends) - to
shareholders; interest on borrowed capital - to thc finanoial
institutions; rent, allocations for the expansion, resocrve and social
welfare funds of the firms, etc. Through the complex network of the
distribution and redistribution process part of the social surplus is

being used for present private and public consumption - part of the
taxes thrcugh the nationel hudget, the social welfar- funds of the
firms, part of the reserve funds, as well as a small part of the net
profits. The larger portio- of thc social surplus is being usually
saved and invested - part of the taxes, the larger part of the dividends,
of interest, of rents, the expansion funds of the firms. Therefore,
a larger social surplus is a major pre-condition for higher private
present oonsumption, normal functioninz of the ontire state machinery,
on the one hand, and on the other, a basio souroce of savings for
accelerated socio—economio development of the country. This in turn
is a pre-requisite for higher future oonsumption,
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It follows from the above that net value added is an easily
understandable, comprchensive operational criterion for measuring
the contribution of an investment project to the national incoue
and therefore to the present consumption as well as to the saving -
potential of the nation for the sakc¢ of increasing future consumption.

By adopting this concept the Manual takes inio acccunt the Py

structure of the valuc added -~ the magnitudes of the two components,

sclaries and wages on the one hand, and social surplus on the other.
Taking one of the components and neglecting the cther provides only
partial one-side’ picturc of the overall contribution of a project to
national welfarc. The Manual, however, provides equal treatment to D
wages and social surplus. Both components of value added enjoy the

same weight, both zre cqually important to the nation. Thie concept

is developed in more specific terms in the national profitability
section of the Manual. Ve believe, however, that from the point of

view of projeot evaluation it is advisable and realistic to stop here

and not to attempt to trace the further flows of the produced value

added throughout the channels of the nzational di stribution/redistribu-
tion system, nct to embark in an analysis of the pattorn of diltribution/
roa‘iltnbutinn, and not to assign numerical weights on compononts or

subcomponents.

This approach is recommended on both theoretical and practical
grounds. On theoretioal grounds, assigning weights to subcomponents
of the value added - wagcs, dividends, taxes, interest, undistributed
net profits, ctc., and their distribution to social groups or regions
and then incorporating the weighted values in the value added by
revising its magnitude, is not advisable becausc the laws which govern

tho national distribution/redistribution process are exogenous faotors, 4
independent of the project. Introduoing thesc factors would definitely
distort the true picturc of the project in which we are interested. On o

practical grounds, it is not recommende’ simply because it is impossible

to carry out such difficult and demanding analysis for the purposes of
project evaluation. And even if one cycle of this exercise is carried




out, it should bc repeated and new judgements passed as soon as the
socio-coconomc conditions changc, which happe:s vory often. No
developing country we know could afford itself this luxury in the

evaluation of investment projects.

What reslly matters for an investment project is to gencrate more
value added comprising wegus and social surplus. Thc link between tho
soundnecss of the project and the distribution/redistribution process
is only in the senso that thc higher the valuc added, the higher the
social surplus after paying higher szliries and wages. The higher the
sooial surplus, the hizher thc dividends to shareholders and taxes to
the trcasury aftcr paying interost on borrowed capital, rent, royalties,
if any, mcking allocation for cxpansion funds of the firm, roserve funds,
social welfare funds, ctc. As atated above, the value added is a
criterion fur asscssing the soun’ness of a project. How this value
added is being further distributed and redistributed in line with
numerous political, cconomic, financial, legel, administretive regula-
tions, is a different matter and an investment project should be
nei ther penalized nor given credit for that. The complex socio-
sconomic problem of distribution and rcdistribution of the value added
should not be mxed with the mctrodology for evaluating the soundness

of an investment project.

The value added of an investment project has special charao-
teristics that have to be teken into account:

- In the came of the evaluati n of an {investmont project,

both outputs and inputs arc anticipatcd or expected. This
implies that they can bc estimated only with certain
approximation, and special carec should be taken first

of the most important outputs and inputs of a projeot;

The thorny problem to includc cr exclude unfinished or

not yet sold products into output value when one considers
a glven time period (ome year) fortunately disappears when
one calculates the value added for the whole economic 1ife
of the project;




« Velue added can be measurcd cither in terms of gross
or net valuc added. UNct value added is oqual to gross
value added minus investment. In the case of project
evaluation, investnent outleys ~re material inputs and
thereforc, when consideoring the whnle 1life of a project,

value added should by definition be net of investment,

1.e. net value added. When a project is cvaluated on

the basis of a normal year, ret value added is derived
from the gross valuc addcd by suhbtracting the amount of
depreciation for the samc year.

Value added can he estimated at mariot prices (including
taxes and excluding subsidies) or st facter cost (excluding
taxes and including subeidies). But the valuc added of
an investment project for evaluation purposes ought to
be estimated on thc basis of including hoth taxes and
subsidies. The inclusion of toxes into the value added
produced by a projcct im clearly based on the argument
that there exists the "willingnoss to pay'" at actual
market prices which include direct and indircct taxes.
On the other ha d, the argument for the inclusion of
subsidies i3 bascd on the assumption thet subsidies
reflect the social prefercnces ('merit wants') for glven

profucts or services.

Value added as a criterion reveals both merits and demerits.
Ths most important merits consist in its rclatively simple estimation,
linkage with the national accounting systcm as well as the predominant
use of market pricec throughout the analysis A project’s net value
added, i.s. its contribution to national income, becomes the yardstick
of 1ts rslative benefit to the ecconomy. Such a concept fits easily

into common planning practicec whcre national and sectoral targets are
also expresscd in terms of increments t> national income. Cohcsion
between planners and policy makers on the one hand, and the ultimate
investors and micro-decision~makers on the other is improved. De~
centralisation of economic deoisions is fzcilitated as the valuc added
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beocomes an easily comprchensible performancs criterion and a basis
for a motivational syster An incentive system is basod in this case
on the "behaviour' of the value added, instcad of profit. Since the
dasic elenunts of nati~nal accounting are in the rea.m of rather
elomentary cconomics, the cvaluation process will be easily under—
standable to a fairly wide range of rrofeasicnals with different
educati onal backgrounds.

The most esmential limitation of value added as a proxy for
mtional welfare is that 1t does not reficct adcquately the whole
range of policy objectives pursued by = government. This limitation
applics to all operational critermia for project ocvaluation proposed —_—
thus far. For this recason, as stated above, thc valuc added criterion
should de supplemented by o set of additional indices and considerations.

3.3 DNational net valuc added .
It was stated above that the net value sdded is 2 proxy for

national welfare. In principle this is a oorrect statument, but not
precise enough. It may happer and it Jdoes happen in practice that an
investment project located in 2 develcping country (eay, in an
industrial frce zonc) goncrates a very impressive net valuc added,
tut the largost portion of this is being automatically transferred
abrcad. A mubstantial portion of the wagc bill is repatriated abroad
by the expatriate labourers, and c¢nly a minor porticn is being spent
in the host country. Only a limitud number of local, predominantly
unakilled and semi-skilled labour is =mployed with the project. The
dlk of the investment ie finenced from foreig: borrowing and equity
from foreign shereholders and conscquenily a very large portion of
the social mwsAs { s autumatically transferred abroad as interest to

. foreign banking institutions and dividends tc¢ expatriatc shareholders.
The project has been awardcd special tax privileges by the¢ host
- government and therefcre nmekes only a minor contribution to the

treasury of this couirtry. The question arises whether this project
is as good from a national vicwpoint as it looksfrom the net value
sddod generated; is thc net value added in this case an appropriate

£
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measure of the real contribution of the project to thc national
welfare? The Menual answers "No" to this question. The net value
added is a measure of 1 project's contribution tc the national income
only up tc the extent that it is distributed and consumed in a countiry
and for tho benefit of this country. The portion ¢f the value added
which is repatriated abroad as wages, intcrost, dividends, royalties,
rents, etc., does nct add to the national income, dues not contribute
t0 the naticnal welfare of a country and thereforc should be excluded
from the net value added when evaluating the scundnese of a project
from the point of view of society. In other words, cnly the net
national value added ie a proxy for national welfere. This is a
fundamental concept adopted by the Manual and appropriately developed
in the operational part.

3.4 Twe steps in cvaluagion - Screening end ranking;

Certainty and uncertainty
Given the range of obicctives and resourcc scarcitics throughout

the Arab world, the Manual recommends a two-step procedure for using
the value added criterion for projcct evaluation. First, absolutc
efficiency test for screening purposes, which is a basic measure of
efficiency. As a matter of principle, it should be applied as a first

step under all circumstances. Second, relative efficiency test for

ranking purposes if and when several prcjects pass the absolute
efficiency test. The second step is designed tc determine a project's
national worth under threc different conditions: shortage of capital,
of foreign oxchange and of skilled labour. In thcse instances the
value added of a project is measured against the efficiont use of the
soarce production factor. Evaluatcors may decidc to limit national
profitability analysis to the absolutc efficiency tcst. They may add
a relative effioiency test if conditions warrant it and the data base
is suffiocient.

The two-step approach advccated by the Manual is also expressed

in the twc recommended stagos of project analysis, i.e. under
deterministic and under indeterministic conditions. The Mamual does
not consider project evaluation under certainty and under uncertajnty




as two elternatives. They are %W inddapensaile, iaierrelated stages

of projeet evaluution.

In the course of “h> Tirel ‘oo the complex realisy ot the project
and its ervironment arc oversimpl ficl by essaming srtaln magnitudes
of the variables. Tho expected values of o variablez are the most
probable ones ¢ ccour  On the basis £ relaiive certainty the evalua-
tors carry out the analysis and subnit rccommendaticns tc the decision-
makors. However, gich ovaluation fgnores the fact that there may exist
other values for thc varizbles whiczh are als. Yikely to ococur. In
addition, there are cwscs in widca i1 is difficult to pinpoint the

most probable valusze fur scuc <oy roviehles

During the sccend steoge the ussumptions sre relaxed - key variebles
.on

and pcesible rangze «f ~orinti whice ray have » sizcable impact on a
project are identified: for auch vevizcble aisferent probable values
with significant chwccs o7  ccirenc. are ostim~ted: end finally,
probabilities of oscurrncs ~re arvigned to orun volue, Therefore,
deviations upwards and downard. ¢ v tie ~depsed values under conditions
of certainty are nci only sc.tel as socei®le, but they are expressed

in nurerical terme aud incaporavid in tre comutaticon. Such ar analysis
may serve ar a oecis for modif,ng the recomesndoii-vs 46 be submittod
to the investment decrsion-uidore; o lezet 39 the weterministic
assumptions do not waterialice, the deei ios-matere, being aware of

this p ss: 5114ty well 40 ~avance, #4311 be proparcd @) cepe with the

new economic reality, iastend of heing taken by surprisc.

3.5 Dircet and indirnoi effocte

Even with the applicaticii o7 = Lasic ciiterion rlus a few addi-
tional indices in the evaluation process, o prijectts cverall impaot
on a society may rot be assesesad 42 an extent shich is entirely
satisfectory. A project wey have irdirect effacts which are covered

neither by ths wasic ciiierien rur by the addltional indices.

Indirect effecte arc addi tiunal benefits and costs caumsed by

an {nvestmeont projeci under oonsideration, occuring in other techno-

logloally and econurdcally releied projects. Should the project under




examination not have been estoblished, the irdirect effocts would not
have cccurred. Such elfects of o prciect mey be substarntial enough to

warrant atterntion or bahalf of evaluet rs ~nd decisi n-mekers alike.

The Manual does n~t attempt t: provide an exhaustive list of con- "
ceivable indirect effects; out evaluators are urged to give proper
qualitative considerati- 1. sucl effects as enviro...ental implications, ”

the impact of a project on healtl anc skills of future employees,

infrastructure implications, ~n hasic values such as the quality of

life, the dignity of the iuncdiviiual, social justicc and equality, on

any essential chanzes in the life, not only of the basic rural and

urban commnity but aleo of the individual, if poesible. In this case, -~
indirect effects should bLe *reated verbally as e third vloc. after

the basic criterion anu the cdditional indices.

In certain cases tie indirect effects ¢f a project might be traced ' .
and even measurod. The "irdustrial complex" technique is suggested in
the Manual tc evaluate indircet offcet:z which are so important that
they should not be severed froem the project itself.

3.6 HMarket versus shadow priccs

8hadow prices arc cinsidered in thecry tc reflect more appropriately
the resource scar~ities that prevail in an econorny. It has been said
elsewhere that nruject evaluation, if carried out n the basie of such
prices, should reveal wuore accurately the msocial custe and benefits to
a nation than the frequently dist rted merket prices. Prominent
evaluation bdooks much as those published oy CECD and UNIDO as well as
some World Bank staff wcrking paners strongly advocate shadow prices.

The authcrs of this Manual believe that the application of shadow
prices for project evaluation in developing countries, at least at this é
stage, is impossible bHoth on conceptual ~nd on practical grounds. It
is impossidle on conceptual grcunds beczuse one cannot describe appro-
priately the existing sccio—economo complex of a country; our knowledge
concerning the interrelatoed socio-econcmic factors is very limited.

It is impossible on practical grounds since one cannot simulate properly
the complicated {nteraction of the difforent interrelated socio-economic
factors.
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One may imagine for a noment that appropriate shadow prices have
been set up and they reflect the fundamental cbjectives of a oountry
and the cconomic environment with all its constraints. But what will
happen if the objectives and the ¢ nstraints change, as they often do
in practice? The whole sct of shadow prices shculd be sccordingly
readjusted. In addition to this, the prices, including shadow prices,
are closely interrelated. The changes of the factors which deterrdine:
one shadow price will affect other shadow prices as a chain reaction
and, therefore, thcy should be readjusted accordingly. It is unrealistic
to expect that this continucus readjustment ¢f the whole complex of
shadow prices for the purposes of projeot evaluation could be carried
out in & satisfactory mamner in a developing ccuntry in the foresecable
future. To advocate the sotting up of two parallel price systems in
a country (be it developed or developing) - cne fur project evaluation
purposes only along with the actual market prices - is also unrealistic.
The decision-mekers usually press the project plenners to formulate and
submit the projects for decision as quicily as possible and no one
even thinks of suoh extremecly difficult, time-consuming setting of

shadow prices and their endless review and readjustment.

Por the sake of simplicity and added appeal to practitioners,
this Mamuel is largely based on actual prices (with scne adjustments,
if indi spensable) and thorefore avoids shadow or accounting prices on
inputs anc outputs. As a rcsult the Manual advocates a compromise
between the ideal shadow prices {whion do not exist in reality) and
actual market prices. This makes it cperational, casily understandable
and closer to economic reality. BEvcry project ovaluator can check
the prices which have been used and, if absolutely necessary, add
further price currections.

Date protblems associated with the ocelculation of shadow prices
are thus kept to & minimum and eo are the disappointments generated
by the unsuccessful attempts for application of shadow prices in
prcject evaluation. Practical experience has confirmed that when
the gap between shadow and actual prices becumes tuc wide, the interest
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of an investing agency in prcject >valuction may be jcopardized:
prices lose touch with roality and turm into something suspected of
being imaginary and less relevant in practice.

There is no guarantec and ‘¢ ne ha3 proved thus far that the
distortione introduced by inapprcpriate application »f ‘artificially
constructed shadow prices for inputs and cutputs arc leass than dis-
tortions arising somatires from market prices, in additicn to the
great conceptual and computaticnal difficulties related to derivation
and application ¢f shaduw prices. 'This {nappropriate application of
shadow priccs may result from unfounded subjective judgements, lack
of experience, lack of iuformation, lack of cumputaticn facilities,
time pressure, ctc. 'infortunctely, this charactorizes very often
the project development precess in nest of the develiping countrics
which this Manual is t. scrve. |

larket prices, with all thcir deficiencies, at lcast reflcct an
economic reality, eccnomic environment in which the project is going

to operate. The market price may bc distorted upwards or downwards,
but usually behind such deviaticns there are many socio-economic
reasons, social forces with their particuler intercsts, reflections
of the socio~cconomic policy .f the government using the price as a
tool for income redistribution (luxury gocds), for discouraging or
promoting the consumption of certain gcods (tobacco, spirits versus
broad, sugur), ctc. All these conasideraticne are re.lected in the
actual market prices usually in a mcre ot jective manner than in the

shadow pricecs,

The application ¢f actual market prices may hclp, at least toa
certain degree, t: limit the r: om fur manipulation of prices and misuse
of the price mechanism for project evaluatioun purposes in order to
prove "economicelly efficient” any project one wants to be selected,
irrespective of whether it is actually efficient. There is also a
tendenocy in actual practice to override negative appraisal results
less reluctantly if based on market prices as compared to shadow
prices because it im casier for the decision-maker to imagine the
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consequcnces, i.c. a net lcss of naticoal income. It may be for these
reaso:'s that the direct lin: between ~n incrcase in value added at
project level and the increase of natiuvnal income has always been of

groat appeal to national plaaners.

3.7 Lationel paramctcrs
National parametcre arc variables sct up cutside an investment

prcject. They arc given by a raticn:zl agency and should reflect the
optimal allocaticn of rcsources from the point ©f view of society.
National parameters used for the purpescs of project cvaluation are a
numerical expression of limits cf acceptability from the point of view
of the society (minimum acceptablc social rate of roturn), or quanti-
tative measurc of the valuc the socicty assigns to certain major factors,
having direct bearing on project evaluation and sclcection (social rate
of discount, shadcw rate of furcign cxchenge). The national perameters
are yardsticks passed on Dy central planning cuthoritics tc the evalua-
tore and micero-investment decisicn-makers which sct targets that have
to be achieved ¢r surpassed within the framework of actual prices
preveiling on the market.

National paremecters are in general independent from all decisions
teken with respect to individuzl prejects Thoy nct cnly oxpress
naticnal objectives and top level valuc judgements but are also
concerned with systematic infurmation on facte that are rclevant to
the examinaticn of all investment projects. This as,stematic informa-
tion is usually nit available tc the individual project cvaluators.
The national narameters should, in principle, be uniform for all
sectors, rogions and prcjccts. Only under very specific ciroumstances
might they be diversified.

The theory on project evaluation suggests 2 number of ideas
concerning the list of national parameters to be used in national
benefit-cost analysis as well as the derivation of these parameters.
Ths authors of the Guidelincs for Projcct Evaluation published by

UNIDO, for instance, are of the opinion that a cumprchensive set of

national perameters should be used: social rate of discount, social

el o R AR Aok
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value of investment, shodiw wage, shadow wate of fcreigm exchange and

have proposed a mcthudclogy for their derivatici,

Throughout the ccuprehensive analysis »f the prevailing conditions
in the Arab countries (an” othor rn~veloping countrios as well) which
this Nanual is designed tc serve, the authcrs came t2 the conclusicn
that a more operational appreaecl. is sceded with resard t- the natiuncl
parameters. Tho pre-requisites f-r Zcrivation ond epplication in the
developing countrics of the nbove 1lict of nationnl porameters suggested
by the authors of the Guicdclinas are not available at precsont and are
not oxpected to bo avaeilable in the forcsesable futurc. On these
grounds the Manual edvocetes the utilization of «rly twc national
parameters which arc cnsidered t¢ be of crucial impcriance: social

rate of disccunt and ndjustec rate of foreign exchange. The linrual -

also recommends cperotional mcthods for their derivation.

The torm "adjusted" rate of fcreign exchange is used on purpose
tc distinguish it from tho tcria 'shadow" rete of fureisn exchange
and to makc explicit the emphasis on tho cperati onal, practical approach
suggested for the deriveticn of the adjusted rate ~f foreign exchange
unlike the sophisticated techniques suggoested for derivation of the

shadow rate of foreign exchonge.

If in certain cases the evaluatcr believes that in a developing
country pre-requisites arc available for more actional parameters,
and more sophisticated methods £0r their derivetion may be applied,
he is frec to sct up such parcmetcrs in co-'rdinction with the
appropriate national agency and in line wvith the fundamnrn.tal ooncepts
of this lanual.

3.8 Intograted approach in project analysis

The value cdded concept permits tho use of one set cf data in
both commercial and national pr.fitability analyeis. Physical
quantities o¢f inputs and outputs are - externalitics apart — identicel

in both types of =znelysis. T such quontities market prices are
applied in commercial enslysis. Basic~lly, the samc set of values,
comprieing some indispensablc nricc adjustments, is then used in
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national project ovaluation with the national accounts serving as a
roference systom. Thus, c.mmorcial profitatility analysis serves as
a stopping stonc towerds sceinl avalustiva. This provides fecr o
coherent and inore casily understardable appraiscl pr.cose and reduces

data problenms.

A combination of both ccarerciel and national profitability
analysie is indecd part of the lianual's approach t: project evaluation.
This follows the wcll-cstelliched practice thet what counts as a
profit or lcss t¢ a purt of the economy, e g. an entcrprise, is not
necessarily identical with o profit or loss to the cconemy as a whole.
Commercial profitability analysis deals with the fermer, national
profitability anolysis with the latter.

The commorciel profitebility is detcrmined by the net profit
generated by an investment pr.ject. Items such as wages ond salaries,
interest, rent, taxes orc part of the custs of the entreprcneur. The

commercial benefit craprises nly uet profit.

A project’s value ndded ¢ver it3 lifetime may be substantiel in
torms of thc sum of wages and salarics, rent, interest, taxcs and
net prefit. A project may be very sound from o notional point of
view in terms cf value rdded, yet the profit clement in this tutal
which determines the net bencfit tc tho investor may be insignificant

esven up tc the point where hc would need a subsi dy.

The integratod applicction of both types of anelysis permitis
comparison of individual and naticral intercsts and, if industrial
activity is predominantly in the public sector, it helps tu form
judgements on the poraneters, e.g. prices, which deterriine both and

may cause them to differ.

3.9 A broader understan‘ing of project cvaluation

The process of cvaluation of an investment project from national
point of view advocated by this lNanual should be understood as a

oontinuous and broad excrcise-
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Projoct evaluation is o ccntinucus exercise because the evaluation
does not take place at thc end, when th: formulation of a project has
been completed. Project evaluaticn ie often considered (_implicitly
or explicitly) an activity which t~lics place at o given point in time
and as a fairly mechanical proccdurc. In practice, it starts in
rough torms with the identification of ~ project and gces on throughout
all stages ¢f the formulntionn. 1In the carly stages, cven the basic
informetion on physical inputs and outputs is very rough. DBecause of
the 1imi ted information and thc tesks of evaluaticn in the early stages,
this esscssment is usually of a fragmentary naturc, c.vering only
certain aspects of a project. The finel overall socio-ecconomic
evaluntion is far merc comprehensive. Tris lianual is designed mainly
for overall evaluation, but it provides alsc an cperaiional methodology
of appr~isal for the early stagces of formlation - the simple annual

formula.

National prcject cvaluation e 2 very broad cxercise becausc it
comprises not only the application of a certain se¢t of basic, additional
and supplementary indices but olsc numerous corsultaticns, discussions,
clearances, co-ordination ameng ddffoerent gevernmont instituticns in
charge of soci o-cconumic planning, financing, balance «f payments,
manpower treining, technclcgical develupment, torritorial location,
prevention of pollution, mediecal and fire reeculations, ctc. Thesc
discussions arc hcld at different levels (macro and .dcro) throughout
the identification and preparation of a project, by means of both
quanti tative and'qualita.tive, cconomi¢ and nin-ecenoiiic analysis.

It might be an oversimplification tc believe that in practice the
national evaluatior of a project 48 a prcedure cerried out only
through & sct of indices for final overell appraisal no matter how
comprehensive they are, end to underestimate the importance of other

ways, mcans and procedures of sccial evaluation.

3.10 The nced for simplicity and practicability
As stated ebove, the Manual endeovours to be os practical as

possible. It keeps in vicw the working conditions which potential

0




evaluators are likely to fnce. Acaicmically orientcd people may find

it too simple and tou operatiinal. It is not rooted in a glven
theorctical concept such as ncoclassical ccinomic theory. Nor will
the indices of national profitability often produce .lear—cut yce cr
no answert. The Manuel attennts to guide the ovaluater to assessing
the financial and social implicati ms of a projeet and he will have
tc adjust any bench-merks t.. the decision-making situation, which
varies widely from country t¢ country. It is hoped that this apprcach
will cncourage its rpnlicaition by a wider range of professionals with
different backsrounds working under varying cinditi-ns. It is of
unquesti cnable merit t'w define in rigersus terms o project’s contri -
bution tc the welfarc of the peovple. But it moy Le at least as
important tu lay down = few sperational conditions which a project
mist mect 1f i1 is to provicde a amall bdut noticcable improvement in
prevailing conditionsa.

In short, the Manual attcmpts tc be deliberetely oclectic in

its exposition and, theref.re, permite on cclectic use of its contents
by project evaluatore from the twenty irab countrics for which it is
designed. The ucer »f the lanual is offcred also a feirly wide range
of choice in the degrec of sophisticatim of the analytical t.ols he
would wish tc use. A range of tcchniques is offered for both commercial
and national evaluation amonret which the user may sclect whichever

is appropriatc in the light of da‘a, time and resou: :e availability,

beth finencial and human.

Por these and similar coneideraticns the Manual has adcpted neither
the Marglin, Sen, Dasgupta Guidelines (published by UNIDO) nor the
Little and Mirrlees epproach tn social cost-bonefit analysis published
by GECD. In the Guidelines, the criterion of natimal profitabdlity
is "net aggregnte consumption". In thic approach, all the main

aspects of evaluating the projeet, i.e. the fureign exchange,
employmont and redistributiun offects arc ovaluated through the
reflection of their impact cn the level ~f consumption. Shadow prices
are the basis for pricing inputs and outpute. In the CECD approach,




o TR A S T I el D ST o .

- 50 -

the numeraire is national savings in toerms of foreign oxchange, with
foreign exchange shortagc dominanting the determization of shadow prices
for most inputs and cutputs.

In both cases the ad.pti.i of .ne _global aggregete indicator
renders these methnds both rigid and complicated. In addition, the
a priori inclusion cf foreign exchange constraints may give them a
blas towarde conddtions which moy be typical for nest developing
countries but nct neccssarily for all Areb countries.

Any praject eveluator, rczardless «f the methodeclogy he usos,
must alwoys pcssess an indispensable cacunt of intuition and judgement,
acoumulated through experionces This Manual, 1lic any other Manual,
cannot claim to furnish o substitute for these requisite qualities.

It is hoped, however, that this Manuzl ay servc as a guide which
would reduce the scopc of suvjective judgoment in project evaluation

to 1ts possible minimum.

Towards added practicability, the fcollowing features are incor-
porated. Each criterion of evaluaticn is prosented successively in
torms of (a) definition nnd significance, (b) methuds of calculation,

(o) deta requircments, and (d) problems of application.

A simple hypctheticel illustrative cxemple is developed throughout
the commercial and naticnel pr.fitebility scotions of the Manual. It
is hoped that such a numerical exumplc will contritvte towards better
and easicr understanding of the operati onal methodology advocated by

the Manual.

Three casc studics (textile mill, urea plant and ceoment plant)
are designed to exermplify the approach, clucidatc procedures and/cr

caution against major pitfalls.




e e

- 51 -

Part I of the Manual is designed to provide in a very condensed
manner a basjc justifioation for why this methodology for project
evaluation has been adopted. The most essential features of this
Namual are enumerated. Only a very limited number of explioit
references are male to other publications on project evaluation
simply decause the authors were aware that this is an operational
manusl and not a comparative theoretiocal analysis of the numercus
alternative techniques for project evaluation available in the
literature on economics and management.

Part I oconcludes with a set of model formpts whioh are used
throughout the Manual. The model formats indiocate the most essential
{nformation needed for project evaluation and how it should de
"organized”.

Part II is the main body of the Manual and expounds the major
oriteria and indioces of commercial and national profitability in
succession. The exposition of both is made first within the framework
of certainty. The last section of Part II contains a dbrief outline
of the techniques of project evaluation under unoertainty and their
appliocation under various conditions.

Part III oontains annexes comprising a list of symbols used in
the Namual and a present value table with instructioms om its utili-
sation.

4. L) ormet d ‘for 70 jeot tion

4.1 § set f model formats
Project evaluation is a quantitative exercise to a large atent.

A 90114 data base, therefore, is required to form a judgemeant on &
project. In ocolleoting these data the evaluator normally has to rely

on {aformation supplied by the investor and his oomsultants. It is

the very purpose of various stages of projeot preparation to estadlish
the magnitudes, both physioal and in monetary terss, whioh surround

the oonstruction and the operation of an investmeat project. Ultimately,
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these magni tudes are pulled togoether in a Techno=fccnoric Feasibility
Study which is the starting point for an overall projert cvaluatiocn.
Hore often than not, however, 1t will he up to the eveluator to
orgunise tie data in a manner to suit the appraisal niothods which he
intends to apply.

The Manual recommends & sct of medel formats tc assist the

evaluator in this first step. The tables are designed in such a way

as $0 sorve both commercial srd national profitability analysis. Nc
universal foimet exists for such tablcs. This set of tables should

bo viewcd only as i1llustrative cnes. The tables zim ot indicating

what is the minimum inf:rmaticn essential for evaluaticn of a investment
project under normal conditicns. This 1s an cttempt to cover com=
prehensively the majcr categiries ¢f benefits and costs. It ie up

to the evaluator to modify the mcdel formats subject to the actual

concitions under which o project has t be cvaluated.

The first questi n that is usually raised ie huw rmuch the {investment
will coat. Table 1 providcs a brecidown of the investment outlays inte
its various elements. Since timc nlays a prominent rcle in prcject
evaluaticn, it will als. be necessary to determine thc ontire construc—-
tion period and the phasing of the investment “uring that period.

That way the major cheracteristica of an investmont become transparent,
and it will then be feamible t: define the lifetime of majcr investment
elements, i.e. to work out annual depreciaticn retes and the expected
years, when additicnel investmentes for ma jor replacenents will be
oalled for. By thes same ~nalysis any residual valucs at the end of the
projoct's lifetime will “bc known. Teble 2 prcvides a format for such
informtion. Next come the questions abcut thc menpower requirements
of a prcject (Table 3) and the magnitudes of thc cxmual income - which
goods & project im planned to produce, how much of each produoct in

one year and what prices thc investor hopes t- attain in the local

and export merkots, is any subsidy expected, etc. (Table 4). Agein
time ¥ill have to be taken intc ccnsideraticn: bow long is the
ranning-in period expected to last, what quantities can be produced




annually during that period, the eccnomic life <f the project (products),
the utilization cf the installed capacity, ctc. Tualle ; provides for

e dotailcd orcakdewr of annual cpercting ceste botk curing the running-
in perivd and at full capacity utilization.

Once tre feamibility ~f o pr-jeet has becr ostallishoed on the basis
of these data, the irnvest r will have tc¢ scoure thc finanecing of the
projecs. The inforicti n in Teblcs (6 2rd 7 represent the date needed

for the cvaluat r tc embeark on this tosk.

Mnally, these data incy bc compiled intc one comprchensive table
which ocnteins all the inforaeticn needed for conmercial profitability
analysis. 7This is Tsble 8, Integrated Pinancial Analysis. Table 9,
Integratcd Value Added Analy:is, provides o simple f-rmal on how to
compute the value added frcm tlhc data contained in Tables 1 throuzh 6.
T™is tablc provides the {tems nozded for computaticn of the net national
valus added gcnerated by an investment project, namely outputs, curreat
mterial inputs purchased frim outside the prcject, investmentis and
repetriated payments. Tables ! and 9 woy be defincd as an X-ray picturs
of an investment project. The whcle complex of diagnostic anelysis,
called prcject evelunti.n, suggestc) by this llonual is .ased un the
infermaticn provided by these two integratcd tables.

Formets for calculati n of specific indices can easily be obtaimed
with the mame data base nlong the lines shewn in the cese studies.

At first glance, the tables may appear tc ba of a fairly
sxhaustive nature and, in the light of data gaps typicel for many
Arad countries, may discourage sone evaluastors from using them. It
My be emphasized that m-inly the agrregates at the bettom of each
teble detormine the ecinomic efficiency. The eveluator, therofore,
does not always have to break ¢-wn all his data in accordance with the
model formats, provided the firures comprise the detzils ocutlined in
the tables. He should, thereforc, conaider these tables as a check-
list to find out that no major elemente of project zuclysis are
siseing and that both tha cove: “ge f his date bhasc and the definitioms
underlying its various elements are in accordance with sound accoumting
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practices. Alsc, dependinz 'm which indicators the evaluator chooses
in partioular cases and whether he wishes t¢ oxpand his evaluation tu
cover, for instance, opercticnal safety analysis, he may not need the
entire sct of data, not cven all the cggregates derived in Tebles

1 through 7. Practical crperience will quickly yield the undsrstanding
necessary to cope with questions of permissible lumping and omitting.

Along the same line of thinlting it ma be helpful to refer tuo the
duration of time for which data should be collected in completing the
model tables and particulnrly Table J, Integrated Pinancial Analysis,
and Table 9, Integrated Valuc Added Arzlysis.

It ig well known that o project has a technical lifc as well as
an economic life. The cconomic life of a project is the period over
whioh it will be economically justifiable to operate a plant. The
economic life is determincd by the technical life, the technological
level at which a project has beon designed and errected, the rate of

technological progress, etc. The econumic lives of projects from
different industrial branches differ significantly - the ecunomic life
of a pharmaceutical plant cannct be cocmparcd with the economic life

of an iron and stecel plant. The cconomic life of a plant cperating

in a developing country will differ considerably from the economic
life of the same plant in a developed country.

Time “orizon is the pericd in which e decision-maker is mainly
interested. What happens beyond this period does not concern uim, cr
ooncerns him insignificantly. The time horizon of an investment
decisi on-maker depends on many factors, among which are the ecoonomic
life of & project, the capacity to forecast i:: the future, eto.

It is desirable that the model tables contain the necessary data
for the whole economic life of an investment project. Sometimes it
may be possible tc compile this data, but very often it may be extremely
afficult tc collect reliable informati on throughout the eccnomic life
of a project. There might be many reesons for these limitations. We
will draw attention to cnly two of them, mainly from a practioal point
of view. Mirst, tc project what will happen 15-2U or 25 years from




now is very difficult and risky. The further one goes in the future,
the larger the margin of error. Seccnd, the nominesl annual velues of
benefits and costs ocourring 20 years from now, discounted at the
present mo.ent will meke an insign.ficant prescnt value and cculd
hardly affect the evaluatior rcsult. For irstancc, a nominal value
of 1.00 dinar ocourring 20 vears from now, discounted at 10 per cent,

will have o present value .f only 0.1) dinars.

In compliance with tl.. above, the tanual recommonds that the
project analysts be flexible, sub ect to tic provailisg conditions -
countrywise and branchiise. As o genercl rule for practical purposes,
a time horigon of 10-12 years, includirg the running=-in period, will
be sufficient tc define whether a project is accoptable.

Throughcut this larnual o tiie horizon of twenty yeors is used,
which is not in conflict '1th the above statcomernt. It has been
purposely done to illustratc the technique of disccanting and, what
is even more imp rtant, to ocovince the user of the ilanual that the
nominal annual values of bencfits and costs occurring 15-20 years
from ncw do not affect the project sisnificantly. What really matters
are the benefits and costs occurrin~ in the ccurse of the 10-12 years'
period.

A monetary unit, on; dinar, has been used throughout this Manual.
The sclection of this monetary unit has been done only for illustrative
purposes. The lianual’e Ginar is aly an accounting inonetary unit and
except for tho name bas nothing in common with the same unit of
ourrency bein: used in some Arab or non-Arab ccuntries. On the

same grounds onc can use the dollar, pound, rupec, rial, etc.
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Table 3. lgnpower Rgu;romontol/

Number of personnel Average Amount
Unskilled |Skilled [Total | annual wagee ( 000)

Category of manpower

1. rect cratin

pereonne
l.1 Department A

1.2 Department B
1.3 Department C
104 * o @ e o o o

2. ndi rect rat
© personne
2.1 Service operators

2.2 iaintenance opera-
tors

2.300...0...

3. Supervie.ry personnel
3.1 Plant superintendant
3.2 Engineers

e} Technical assistants

BQIl L] L] L L] L] L] L] L] * o L]

4.1 President

de2 Financial and salas
manaser

As Adminis tr!tgve goroonnT

e3 Accourtant and clerks
1.1 Gerricamnen

A,

e fGrand totll

bl Mavestic poraonnel

. . e’
cerl Forot -r no.":-'.onnel-l

1/ Por the whole lifetime of the project. If the number of pereonnel ia
smaller durins the runnins=in period, it should be clearly etated. An
tncresse of the manpower related $o axpansion should also be indicatec.

Ar estiraticr should oe nrovided, or *ze cavic of nacst experiance or
other considrrations, concernin-~ expected norticr of their waze bil! tn
o roepat-iated abrond,

e
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Teble 8. Integated Piasmelsl Amslrele”

(thousand dinars)

Years
Ttame o |12 [0 11 {12108 20
1. Invegtment (Tadle 1, Rew 6) 10poof- | - - - -
‘ 1.1 Initial investment 100 00| - - - - -
. Onerating cest = |=]e] 15 ]70) 70 |7
2.1 Cash expenses excluding interest - = ]140] 60 )] 6 |6
(Tadle Sy Row 4)
| 2.2 Deprecistten (Mdie 2, Rev 4) = f{=-|-]10f10] 10 |10
! 2.3 Interest (Tadle 7, Row 1) e e ] 5 | - - -
}o Ingeme (Tadls 4) = ]=-]70[100 j100 | 100 fr20
3.1 Sales reverme (Row 1) « 1= 17071100 §100 | 100 |100
3.2 Sudetdies (Rew 2) afelea] - - - -
3.3 Residual value (Rew 3) e felea]- - - 2
4 2et s earingr¥
ol 4.1 Tamabdle mn;és -2) 125 3] 30 |50
minue tanes ( o profit) - 5 6 6 |10
- 4.2 Net prefit after tanes and int i 2 F ] M4 |40
plue interest (Rew 2,2.) sbove) s | - - -
4.3 Bet prefit before interest and
{ after tanes L M u 40
_,! plus depresiation (Row 2,2.2 alm# - |10 |10 10 f10
minus replasement (Tadle 2, Rew 4) e |- - - -
Tetal 153» } M 50
. Ngt comh fleve (& 1) llﬂ‘lﬁ) VI | M| M |5
|- Daatial sewress (Male 6) wopoof- [- - T- -
6.1 Bywity (Rew 2.1) 100|201 - - - - -
. 6.2 Leans (Rew 2.2) 0i- | - - - -
6.3 Othere (Rew 2.3) e le |- - - -
1. Zinaasial_oblimtisne (Tedle 7) === | {12] 12 Ji2
4 7.1 Repayment instalments (Rew 1) -l f-f- |-
‘ 7.2 Interest sharges (Rew 1) - 5 |- - -
g 7.3 Bvidends (Rew 2) - 112 |12 12 12
« et cash balanee (5 ¢+ 6 -17) of ol & J22 )| 22 (38
+ Oumulative net cash balanen of Rey § 0] 013 ] 9% 116 | M2 P30

1/ ™o tadle eontains figures frem a Rypethetieal preojeet

the Nammal for illustrative purpeses. Tables 1-7 asre

@ata necessary for the eompletion of Table 8.

are taken for the completion of Table 8, without eompleting Tudles 1-7.
references are made against coeh item of Tadle 8,

tables 18 the eouree of the figures.
2/ Aammally.

yhowx‘-.tnnonmu«rlnz. Net cosh carnings reflest the taxing and
other ovant regulaiiens in & eouairy. In ether couniries it may beo meh simpler

e I
et Lt

whioh will de weed throngheut
80 dosigned ¢ eontain all the

In this ease enly the fimal figuree
Rewover,

indioating whish of the preseding

m-"ﬂ’ﬂ-':M13.}'ﬂ l:-f. ¢ of
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4.2 8ome selected datz problems

4.2.1 Working capital requirements

One of the most frequent reascns for financial difficulties of
new projects in early stages ¢f cperation is insufficient provision
for working capital. Wkereas cost of machinery, buildings, consultant
services, etc., are usually estimatcd with considerable diligence, only
cursory attention is cften given tc capital requirements necessary to
operate a plant. The results are unrealistic prcfitadility expecta-
tions on the one hand (because initial invostment entering the calcu=-
lations is too small), and haphazard financial management on the other

hand once the project i3 cpereting.

Working capital constitutes the currcnt asscts (cash, scciunts
receivadble, inventorice of both inputs and final products) required
t0 operate a project undor rcrmal circumstances What is ncrmal & ffers
widely from country t< courtry and from business tc business. In
general terms, thereforo, only sery rough guidelines can be given fcr
the estimation of working capital requirements which cen help one to
make at least a rough cstimaie:
Step 11 Divide annual operating expenditure at full production

(Tadle 4) by 365 v arrive at daily cporating expenditure;

Step 21 FEstimate cxpected average number of days for which supplies
have to be held 1n store;

Step 31 Estimate average rer:od of menufacture (1 e. number of days
between “‘he dav rew nzaterials are taken from store and the
day the final prucduct enters the store ready for sale);

Step 41 BEstimate expocted averag: number of days for which the final
products are storsed until delivery;

Step 51 Estimate cxpected average terme cf salc (number of days
between delivery cf gocds and payment dates) and uct
A average terms of nurchase (average number of drys ween
reccipt of supplizs ~nd piyment of invoices);

Step 61 Add number of G~ys «f ateps 2 through 5 (if dnlance of
step 5 i negrtive, deduct from the totnl of steps 2
through 4) ~nd multiply with d~dly production expenditure
(step 1) tc ~rrive =t order of megnitudc for net working
oapi tal requirementa.

o
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Exapler

Assume T-ble 8 depicts the financial f recast of ~ steel re-
rolling m11  Avernge drily oper~ting expendituresfrom year 3 cnwerd
are then estimeated to ~mount t. 154.4 din~rs (60,000 dinnrss 365 -
Stcp 1). Scrap has to be impirted ~nd ns arrivhls of shipments are
difficult to schedule with sufficient rclizability, thrce menths
supplies are held on average (Step 2). Thc rerclling process takes
one day (Step 3). An avcrnge sturnge period ¢f 30 days is expected
defore delivery to the locel construction industry (Step 4). Terms
of purchasc cover the shipping pericd ¢nly. Poyments, therefcre,
will have tu be effected on arrivial of supplies ~t plant site. No
oredit tcrms will bu «ffaerad to customers but 20 drys will have to
be nllowed for payments to be mnde grinst involces (Step 5). Daily
cperating expenses ~re then ticd down for an average of 141 days
(90 + 1 + 30 4+ 20 - 0 = 141) with w rking capital requirements
totalling 23,180 dinars (Step 61 164.4 dinars x 141).

It shculd be emphrsized again that such a procedure can omly
produce a rough indication of working capital requirements, which
may be considered sufficicnt at the pre-investment stage. Sound
Judgement has tc be excroised 2rd the figure adjust«d upwerd or
downward if indicatcd  In this process ¢f adjustment the following
eloments have tc be tnken into consideraticn

- If a project's runming—in period is very long, i.e. if

full capacity utilizati cn can bec rcached .nly after a
oconsiderable length of time, » dcwnward ad justment may
be necessary;

= If the raw material content of the final product is low,

Step 2 shculd be dealt with separrtely by including the
cost of such raw moterials cnly instcad of basing Step 2
on total daily cporating e¢xpenditure;

- If access to shurt- and medium—term bank credit is relatively

camy, part of the working capital requirements may be financed
by means of such credit facilities instead of lccking for
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adiitional oquity or long=torn "unds. Therefure, net
working cepital should be finenced by 1l-ng-term funde.
The net working capital oquals total working capitel
minus the portiun financed through short—{medium-) term

credits.

4.2.2 Residurl and saivage valucs

For the purp.ses ¢f discounte cash fliw analysis, 2 decision on
the lifetime of a pruoject hra i bo made. Since a project consists of
mumerous cloments which mey last for different lengths of time, eo.g.
lorries, mochinery, buildings, land, ete., thc cencept of a project's
1ifetimec is a s.mewhat fictiticue one. Yet all these elemants together
arc needed to produce tic desired output and consequently either re-
investmerts have tu be earmerked fur thesc assets which have to be

replaced fairly early, cr residual values have tc bo determined for
such elements which are still uschble after the lifetime of othor major
invcstments hae =lapsed. Such residual values may thon be considered

income at the end cf the project's tcrminal year. Instead of residual
values, therefore, such clements mey alsc be called terminal values.

With the kind of an lyeis carried vut in Tablc 2, the determina-
t4on of rosidual valuce is .casily carricd -cut. Usually the lifetime
of major investments, auch as ihc bulk of machinery, is chosen to
represent the project's lifetimc. Assuming that in Table 8 machinery
socounts for 80 per cent of tctal irvestment and that this machinery
18 expected to de depreciated after 19 yecars f .poraticn, for
amalytiocal purposas, the project's 1life spar mey be fixed at 19 years
including the running-in pericd, but excludins the constructios period.
Assuming further that buiidings acccunt fur another 15 per cent of
total investment and their lifctime is cestimatcd at roughly 30 years,
then the difference betwecn initial investment for thuildings and the
sum of anmuel depreciatizn for yeers 1 through 19 enters the ocaloula-
tion as residual valuc in year 20. This wvaluc is equal t¢ the sum of
annual depreciaticn of yoars 21 thrwugh 30  Assuming finally that
another 5 por cent of initial investment consists of working oapital
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and the value cf land, then that cntire sum without any depreciation
is added to the residual value in year 20. The value of land is
taken at its present or expccted astual markct pricc.

Toc much precisicn 18 not justified since residual valuc 1§ or
20 yoars from now, after disccunting, cannct affcct consideradly the
overall soundness of an investment project. Residual values will
consist of more than two values if, as is usually the case, the
investment is broken “own intc morc than three major elements. The
same procedure may then be applicd. DBut lumping together of investment
eloments with similar lifctimcs is both justified and necessary, ro=-
cognising the fact stated ab.ve that after disciunting to the year
gero, the present value cf this particular income clcment will usually
have only a marginal impact (n & project's profi tability.

For those assots which are fully depreciated by the end of the
project's lifetime, salvege valucs are somctimes taken into considera~
tion. Por even a piace of mechinery which is completcly wern out may
be sold to a sorap dealer and thus produce a modost cash income in
the terminal year. Agnin, not tocc mich time shculd be deveted to
sch items in project evaluation, because their value will usually bde
fairly insignificant relative to the entire cash flow and discounting
will reduce their impect to truly minute prcpcrticns.
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IT. IEVALUATION OF AN INVESTUENT FPRWECT

A. Commercisl Profitavility

1, nt tion

Commercial profitability analyeis {s the first step in the
eoonomic appraisal of a project. It is noncerned with assessing the
feasitility of a new project from the point of view of {ts financial
results. The project's direct benefits and costs are, therefcre,
calculated in pecuniary terms at the prevailing (expects’) market
prioces. This analysis is applied to appraise the soundness and
socoeptability of a single project as well as to rank projects on the
basis of their profitability. The commercial profitability anslysis
oompri sess

= Investiont profitability analysis and

- Financial analysis.

The two typee of anelysis mentioned above are complementary and
not mubdstitutable. Both need to be carried cut as they are concerned
with different aspects of an investment proposal. Investmemt pro-
fitadility analysis is t0o measure the profitahility of the rescurces
put {nto a project, more cirectly the return on the capital no matter
what are the sources of financing. Thus, investment profitabllity

analysie assessee ths potential earning power of the rescurces commi tted

for a preject neglecting the financial transactions ocourring durimg

the project's 1ife. On the other han', financial analysis has to taks
into consideration the fimancial featuree of a project to emsure that
the &isposadble finances 111l permit smooth implementation and operation
of the pro ject.

Pifferent methods may be used to assess the imvestment prefitadility

of a preojest:
- SHimple rate of return;
- Pay=-tack period;
= Net present value;
= Intornal rate of returm.



The first two methecds, simple rate of return and pay-back period, are

usually referred to as the simple or static methods sinoce they do not
take into cons{cderction the whole 1life span of the project but rely on
one model period (nost frequently oc.e year) or at bee. on a few periods
in aeesseing the investment profitability of a project. Jurthermore,
their application {8 based on the project!s annual data, meaning that
all the inflows and outflows enter the analysie at their nominal non~
diecounted values ae they appear at a given point of time during the
project’s 1ife,

The net present vaiue and internal rate of return are called
discounted or dynamic methods as they do appraise the investment pro-
fitability of a project taking into coneideration its entire life and
the time factor by discounting the future inflows and outflows %o their
preeent valuee.

Hence, the simple nethods are somawhat lese precies but in eome
oases the eimple analysis could be sufficient and/or the only poesidle
alternative while in others it is preferable to carry out ocomprehensive
analysis uaing the net present value und the internal rate of return
methods .

The choice of method depends on the chjeotives of the enterpries,
the ecomomic environment and availability of data. However, in ocase two
or more prcjects are being evaluated and compared, th~ same methed,
consietent with the objectives of the invesior, has tc be used to secure
a unified base for adequate comparison, final ranking and rstiomal
deoision-making.

Iinancial analysie ie carried out on a year-by-year basis. It
includee liquidi ty and capital structure analysis. The first ome aims
at ensuring the flow of cash through the implementation, ruamiag-in
and operation periodc of a project while the latter is related to the
ssurces of investment financing and its reperoussione for the flow of
oash.

The above exposed framework of the cormercial profitability
analyeis is presemted in Chart I.
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Chart I. Pramework of Commercial Profi tability Analysis

Commercial Profitability

Amalysis
Investaent Profitability Financial Analysis
Analysis
capttal
Discounted Liquidity
Simple Nethods o ) Flow Nethods  Anmalysis "I rusture

Simple ' N'ot Internal
Rate of P Present  Rate of
Neturn Value Return

Investment profitability analysis and financial analysis will be
11lustrated by the example of a hypothetical project the data of whioch
are quoted in Table 8 - Integrated Pinancial Analysis. This table is
& major source of information for the project evaluator in carrying out
commercial profitadility analysis. The table also provides an oppor-
tuni ty to check the interdependence of various dato used in comiercial
profitability analysis.

2. oA § 1a % L)

2.1 Simple rete of return mthod

Sisple rate of return is the rgtic of the net profit in a norwmal
year to the initial investment (fixed and working capital). This rate
oould de computed either om ¢ tal investmeat or on oquity, depending on
whether ne wmaats to know the profitability of the total investment
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(equity plus loans) or the profitadility of only the equity capital.
Therefore, the simple rate of return could be presented either as

- _L.r._’Y (a.1)

or

R . - (a.2)

vhere R = limple rate of return on total investment
R_ = wsimple rate of return on equity capital

7 = net profit in a normal year after making provisions
for deprecieation, interest charges and profit taxes

Y =« annual interest charges or loans in a normal year
I = total investnent comprising equity and loans
Q = oquity capital invested.

It is necessary to point out the importance of the appropriate
ohoioe of a normal year in a project's life for assessing acourately
the simple rate of return. Normal year is a representative year of
the life of a project in which the project has reached its attainadle
oapacity and the loan repayment (if any) is still continuing. Of
ocourse, there can be more than one normal year and the evaluator has
to ochoose the most representative one in terms of the net profit and
interest charges commitments.

If the rate R or R, is higher than the rate of interest prevailing
in the capital market, the project can be considered as good from ikis
point of view. In case of a choice between several altermative projects,
the one with the highest rate of return oan be selected for implementa~
tion, other things being equal.

Simple rate of return (R) can be computed as follews:

Step 1t Pind ocut the total investment of a project (I), including
fixed and working capital.
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representative normal year which is equal to net profit
(F) plus interest charges (Y) in this year.

Step 31+ Divide the sum F + Y by the total inveetment (I) to

i Step 21 Work out the net profit before interest in the moet
%

¥ arrive at the rate R.
: If the rate R. is vanted, the calculation may be carried ocut as followss
s Step 11 PFind out the equity capital invested in a project (Q).

Step 21  Work out the net profit (F) in the moet representative
normal year after making provisi'ns for depreciation,
intereet on loans and profit taxes.

Step )1 Divide the net profit (F) by the amount of equity oapital
(Q) to arrivs at the rate Re'

The application of the simpls rate of return in asesesing the
investment profitability is illustrated by an example of a hypothetiocal
project whose data are derived from Table 8 and compiled im Table A.1l.
Yoar 5 bas Deen selected as a normal year.

by

Table A.1 Calculation of R and R,
(0uO dinars)
I teme Amount
1. Total investment (I) - Row 1 in Table 8 200
' 2. Byuity capital (Q) - Row 6.1 in Table 8 120
3. Wet profit after taxes (F) - Row 4.2 in Tabdble 8 20
‘ 4. Net profit defore interest (P+Y) - Row 4.3 in 1\‘11 8

On the basis ¢f data preeented in Table A.1l, the rates of returmm
- on total capital and equity capital invested are, respectively

R - J-;—‘f-wo - <10 - 12.5%
s " + 100 = -&lm - 16.7%.

L
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The calculation of the simple rate of return is therefore straight-
forwmard and not complicated as it is calculated on the Lasis of the
expected values of the net profits and costs in a normal year without
any adjustments. The !Mﬂ of the method may be regarded as its
main merit.

However, the simple rate - f return method has some 1linitations.
Mrat, this is a method deriving an approximative criterion since it
is based on one year's data, neglecting the rest of the project's life.
Seoond, in real terms it may be rather difficult to find the normal
year adequately representstive for the whole life span of a project.
T™ird, thie method ignores the tining of the net profits and costs
during the life of the project.

Nevertheless, the cimple rate of return is a useful tool fcr the
quick appraisal of the investment profitability of a project, parti-
cularly one with a relatively short life span. It can also be used in
oases where sufficiently detailed information for more comprehensive
analysis is not available in the country or for preliminary evaluation
at early stages of project formulation.

2.2 Pay-back petiod method

This method measures the time needed for & project to recover its
total investment through its net benefits measured in terms of net
profits. Therefore, the pay-back period is the number of years during
whioh a project will accumulate sufficient net profits to cover the
amount of its total investment. It is given by the expression:

-

1 4\;.'5" (.3)
- R .

wheret I = to0tal investment;
9 = pay-beck periodj;
P = anmual net profits in the tth year.
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If a single project is deing evaluated, it will de accepted for
implementation in case

P S Pp

vhere Py is a cut-off pay-beck period adopted by the decision-maker.
If p 18 greater than Dy the project in question will be rejected.

The period P, 19 usually determincd on the basis of past experience
and other investment opportunities of the investor and therefore varies
largely from oase to case. Wien selecting among several altermative
projects, thowe which have the shortest pay-beck period are accepted.

The pay-back period of a project may be computed in several
stepe:
Step 1t Compute the total investment of the project (I).

Step 21 PMMnd Zm; the not profits for every year during the projeot's
1life (7).

Step 3: Deduct from the total investment the not profits (if any)
of the first year of the project's life, which simply
means the beginning year of the implementation period.
Then proceed to the second, or further to the third or
any of the mubsequent years, a® long as needed for
matching the total investment by adding up the anmual net
profits.

Step 41 Pind out the nunber of the subtractions whioh in fact
refers to the number of years during which one has to
sun up the annual net profits in order to write off entirely
the total investment. T-is mumbar of years is the pay-
back period oxp: ossed in yasars (p). The pay-back period
includes thae conatruction period.

Step 5: Compare the pay-back period so computed with the cut-off
pay-back period set up by the investor. If the pay-beck
period is shorter than the cut-off rate, the projeot is
scoeptable and vice versa. Comparisoms should also de
made with the pay-back periods oomputed for altermative
investment projects (if any) for ranking purposes.

The caloulation of the pay-back period on the basis of data frea
Table 8 10 11lustrated in Tadle A.2. Year 5 is selected as a nermal

year.




g Table A.2 Calculatjon of tlo Pay-back Perjod

4 (000 diners)

? ! . T ! .

; Itoems "ominal Uncuvered investmen

1 amount at thc end of a ye.

,"-; -+

- 1. Total ipvestment 200 - .

e U, Row

- yoar O 100 -

- yoer 1 100 -

;' R. eﬁl net profits

f: [ J ’ ow 4.

- yoar O 0 10C =~

- yoar 1 0 200

« year 2 30 170

- year 3} 20 150 ‘ .

- year 4 2 13

i+ - yoir 5 20 110

- yoar 6 20 0

g - yoar 1 20 10

; - yoar 8 20 30 |
- Year 9 20 3 Y |
= year 10 20 10 }
- year 11 24 + 14 |

Therefore, the total investment will D¢ recovered by the net
profits just before the middle of Year 11, or in approximately 11} years.
It can be seen that during the years of the implementation period,
1.6, Yoar O and Year 1, the project does not yteld any net profits

% ad emﬂy the investment is still ontirely uncovercd. Startiag ¢
in Year 2 and in the later ysars the project yiclds net profits and
is adle t0 recover the total investment by thc middle of the Year 11.
-»

It {s showm above, when dotermining the pay-beck period, that ome has
1o start computations right from the beginning of the preject's 1life, ‘
' 1.6. the oomstruction pericd is included in the pay-bdack peried. 1
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Assuming thet in Year 2 instead of a net profit of 30, the
project generatcs e nct loss of 30, this amount would have to be added
to the uncovered capital of thc previous ycar (Year 1 = 200). Sub-
sequent net profite will then hnve to be deducted froan this total
(230). The pay-bac'c pcriod will be correspondingly longer.

The pay-back period so arrived at should be compared with the
cut-off pay-beck pcricd establishcd by the investor as well as with
the pay-back periods of alternativc investment projects. At a first
glanco onc nay say that a pay-tack peri~d of over 11 ycars is rather ’ '
long for a project to be caeily =zccepted.

The cut-off pay=beck period for the puhlic sector should be
established, and reviewed periodically, by a relevant central institutionm.
It mey be uniform or, which is morc advisable oa practical grounds,
divorsified by industrial sectors. Por the private sector the cut-off .
rate is sct up by the investor concerned. [oth for the public and
private sectors, the lcvels of the cut-of{ pav-back periode may be
fixed on the hasis of rclevant past expericncc. They should also
reflect, to the extcent possible, the development strategy of the pubdblic
or private investors.

Jometimes in practicc the pay-back period is computed on the basis
of thc annual net cash earnings (Table 8, Row 4) inetead of annual net
profits (Tible 8 Tiow 1.2). Such in approach may also have its raison

a'3tre, but it is lems precise conceptually and less rigid in practice
than the approach advocatad above.

It is lews precisc conceptually for the simplc reason that net
cash earnings along with net profits (Table 8, Row 4.2) and interest
(sud-row to ;.2) contain also deprecistion (sub~row to 4.3). It was
stated above that thc pay-back period measures the time needed for a
project to recover ite total investment through the net benefits it
gomerates. No one can dispute that the profit is a measurc of benefits.
The same doecs not, however, apply to depreciation. Depreciation is not
a benefit gencrated by a project, ut rathcr a way to recuperats, recover
the initially invested fixad capital. Therefore, ona wrong step, i.e.




lumping together profit and depreciation, which have (ifferent oconomio
meanings, inevitably lerds to n sccond wrong step, 1.e. lumping togother
the pay-back perioud and deprecciation period which are totally different

economic tumms. °

It is less rigid in practice becauec evoerythi.g being the same,
: throush annual cash sarnings one comes to a shortor pay-back period
(less than 8 years in thc cbovo oxamplc) es comparcd to net profits

(11 years). The muin reason for this is the counting of depreciation
as a benefit (which i1t is nct) and adding 1t to tho net profit.

Whot actually natters to the investor is how long 1t will take
%0 regain his investment through the net profit the project is oxpected -
40 gonerate. A project uay acnerate (one mey assume) a zero profit
throughout its lifetime but, naverthelcss, tho initial investment for
fixed oapital will te rccovered through the annual dopreciation allowances
by the end of the denreciation peiiod.

The main merit of the poy-back pericd metho is its simplicity
and easy understanding. But it has some shortcomiags which limit its
use. Pirst, it ignores thec projact's net profits after the pay-back
period. Second, it may be ieleadint in case two or moro projects are
oompeting for the samc resources, and not having a similar time phasing
of the net profits. Third, this mctho' pays much attontion to the
liquity of a project, not weasuring the profitability of investment
and not assessing thc titc phesing of ocash inflows and outflows within
the pay-bdack period. In spite of thesc limitautions the pay-back period
may be a useful criterion in case of risky projccts, relative ca,ital
soarcity or where mich omphasis is put on the long-term liquidity of
the enterprisec.

N
2.3 Net prescnt value method
The net prescnt value of a project is dcfincd as the 4i ffoerence

botween the presont values of its future cesh inflows and outflows. »

T™is means that all anmual cash flows should be dscounted to the sero
point of time (the start of the implementation) at a prodetermimed
dlocount rete. This is iven by the axpression:
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NPV = NCF,+ (I‘IC!1 x a.l) + (HC!'2 x a.2) + . 4 (NCPn x ln) (A.4)

wheret WP « nect present value of a projoct:
NCF = net cash flow of ¢ project 4n years 'y 1, 2,...40j

& = discount factor in ycars 1,2,...,n, corrcsponding
to the mglected rate of discount. The discount
factors arc to be found readily available in the
present value tables.

The sane expreseion could e prescnted in o morc aggregatod way
in the following formulzas

11
NPV = '/ (C1 - c0) ., (4.5) =~
1=
n
wheret T L Lun total for the wholo 1ifctime of the project .

‘ from year O to yoar nj

CI, = oash inflow in the tth year;
€0, = cash outflow in thec tth yeer;

8 = discount factor in year t corresponding to the
selcctod rate of discount.
The project’s net prescnt value, other things being equal, increases
with the larger CI end number of jcars, but deorcascy with a higher
disocunt rate and CO.

The rate of discount should as far as possiblo be based on the
actual rate of interest in the capitzl merket to reflect the time
preforence and opportunity cost of the possible alternative use of
the capital invested. In case thc investmont is financed by long=-term
loans, the actual ratc of interest paid should be taken as the discount
rete. If no loans are used for finaneing a project, the rate of interest
charged by the Central Bank on long-term loans should be adoptod as the
rate of discount.
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A project is ocommercielly accqpiablc if ite presert valus is
greater than or at least cqual to sero. Whon selecting among
altsrmativs projects, the one with the largest not present valus is
ohosen for implementation.

Therefore, the net present velue method neasures the magni tude
of the net cash flows, or morc generally of thc net benefits, of a
spacific project, but docs not rclate this megnitude to the total
inveatment needed to producc thesc positive effects. The latter is
especially important in cases where alternative projects of different
magni tudes of investment arc compared and {t becomes important to
relate the absolutc amount of the project’s nct benefits to its total
inrvastment. In such instences instead of computing only thc nst
prescnt value of a project, the avaluator may go on dividing 1t by
the discounted value of the total investmcnt, {.c. to use a sort of
discounted rate of return. This ratic is givon am

PR = —,{;%- (a.6)

wheres NPVR = ratio of the project's nct prescnt value to
the present value of its total investment
(net present value ratio);

NP¥ = not present valuc of a project;
L) = present value of total invostment.

This ratio shows how much of the project's not present value
is generated by a unit of total invcstment, which is disoounted to its
present value in order to account for the time factor. Needless to
say that whemevor the implementation period is not more tham a year,
thers will de no need for discounting the anmual amount of invsstment
and {t will de included into the analysis at its nominal value.

If the NPVR is ussd as a oriterion, a singlec project is acceptable
if the ratio is groater than or at lcast equal to soro. Of course,
anong altsrmative projects the one with the highest ratio can bde
selected for implementation. In ocascs when all projecis show negmtive
NPVR But ome has to be selected, it should bc the one having the
mallest ratio (clossst to zsro).




The net presont valuc of a project and FFVR may be celculated as

follows:

Step 1: Computc the cash inflows over the entire life of ~
poject (CIt).

Stsp 21 Computs the cash outflows over the cntire life of a
projcct (cot).

Step 3t Work out tho nct cash flows for every year over the entire
1lifc of a project (NCPt) by subtracting CO, from CI,

Step 4t Pind out thc nppropriate discount ratc to discount the
future nct cash flows to their present value.

Step 51 Mnd out from thc present value fables enclosed with the
Manuzl the rcspective discount factor for each year
corrcsponding to the selected ratc of dscourt.

Step 61 Multiply thc nominal net cash flows in cach year by their
oorresponding discount factors to arrive at their present
values.

Step 7t Sum up the present valucs of the rnot ce.sh flows of gll the
years to get the net present value of the project.

Step 81 In case thc NPVR is desired, work out the present value
of the total investment using the same diecount rate as
previously and divide the nct proeeni value of a project
by the amount of totzl investment discounted to Ycar O.

In Table A.3 the calculatior of the .-t prescnt valuc of a pro ject

is domonstrated again using thc initial data stated in Table 8.

To clarify Table A.} some additional cxplanation may be nccessary.
S8incc at the present stage of the project evaluation one is concerned
vith assessing the investment profitability of a project, only the real
res:urce flows are taken into account. This mcans that any flows
connected with the financial transsctions, such as thc loans at the
cash inflow side and the financial obligatione at thc cash outflow
side, are omitted from the anelysis. In addition to this, the cash
outflows do not comprise deprcciation in order not to account twice
for the investment outleys. Not including depreciation in the cash
outflows means that depreciation is transferred to ihe net cash flows.

Having found thc nct cash flows in e2ca year, one proceeds with
further steps in the calculation. Suppose ths discount rate is T per
oent, the discount factors arc stated in Row IV of Teble A.3.
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The sum of Row V in Tabdle A.) gives the net present value of %he
projoot at 7 per ccnt discount ratc, whichk amounts to 115,000 dinars.
Since the net cesh flows in the Yo~r O and the Year 1 cncounter omly
the invcestment outlays, and thoref rc Arc negative, it is casy to
find the presont value f th tutal invcetmunt by summing up the
present values of the -ct cash flows in those ycars, which is 193, 000
dimarss

.f S ' - 06C.
23y N
Merefore, a unit of discount.d tot~1l imvcstmunt gomerai. ® 0.60 units
of net preascnt valuc. .

Pinally, 1t mioht Le menticncd that ths main advantage of the
net present value mcthod {n asscssing thc investment profitadility
ie the fact that it tckes into sccount th. whole 1life of the projoecs.
Also, 1t accounts for the time preferences by discounting the future
ocash flows to thcir present vnlues. Purther, by using a given discoant
rate it oncountcrs tho ‘pportunity ccstis of the possible altermative
uses of oapital. Thus, no matter what the tinc phasing of the future
net cash flows {8, this method 1: suitalble for naling a rational
investment decision, p~rticularly by using the NPWK as a rcliable
yerdstick for comparing alternative projccts.

2.4 Ipternal rate of rcturm method

In the inteonnl rote of roturn method the discount rate i umknowm,
walike the nct prescnt valuc methcd where the @iscount ratc was given
outeide the project. By definition, the internal rate of roturn is
the rate of discount which reduces the rn.t present valuc of a project

L m' i.e.

.
0 « (ct - co), o, (A.7)

vhere all the aymbols have the same ncaning 28 in the case of the met
preceat wvaluc.




When applying thc internal rete of returr, ono starts with an
assumpiion that 'P¥ = O and tries to find out the discount rate
which will makc the prosent valuc of tho receipts from the projeet
ogual to the presont valuc of the investment. In other worcds, the
intermal rate of rcturn is tho ratc at which the capital investod w1l
be compounded over the lifetime of a projcct.

Investment decision is tekon comparing the int.rnal ratc of returm
of a specific projoct (1r) with 2 cut-off rate (1"‘“), which states the
minimum accoptable rate at which the cepitnl inveeted should be com=
pounded  Thus, the projoct being cvaluated will be accopted if

1r> 1mlm

and vies versa.

The cut-off rate 1s equal to the actual rato of interest on long-
term loans in the capital market or to the interest rate paid uy the
borrower. If ome has to choose among alternativc projects, the ome wi$h
the highest interncl rate of return will be sclected, provided this
intermal rate of rcturn i{s higher than the cut-off rate. The internal
rate of return of a project has to be determincd through trial amd
orror proccdure and the stops of its celoulation mey Lc as followss

Step 11 Go back t¢ the net prescnt value celculati ons and identify
the preseat value of the project and the ra ¢ of diseount
used in these calculations. Of ccurss, the net present valwe
of the project has to be positivc, #incc vtherwise the
project should have tean rcjected.

Step 21 Use Mghor discount ratc than thrt in the net present value
caloulations to compute the present value of the future
net cash flows at this new rate of discount.

S%ep )1 If the present vnlue of the not cash flows is still positive,
keep increasing the rate of discount and computing the
corresponding prescnt valuc of tho net cash flows until the
latter {9 roduced to close to serc.

Step 41 Keop increasing tho discrunt rate and compute ome or two
corresponiing present values with 2 nogetive mign, one of
thea boing close to sero.
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Step 5t ldontify the rate of discount ~t which thc present value
of tho net cash flows is gero, this being thc internsl
rate of return of o project, and comparc it with the
out=off{ rate appropriatcly sot up and if needed with th.
internal rates of return °>f cther prujects.

Swch a trial and error calculation may sometimes Bo 100 demamding
and time comsuming. It might bc useful to peint out a short-cut
method (in steps ) and 4). Tho two net present values of a project
are worked out, ono p sitive cloee t¢ scro and the other negative,
close te guro. Them to cvold further rounds of calowlaticns, the

following formula mey bBc used to arrive ot the internal rato of
retum; '

L, = 4 "'WL::NI')" (a.8)

wheres

i, iaternal ratc of returm of a project
M = positive veluc of NPV at the lower discount rete;
n

= negative value of NPV at the highor discount rate
in absolute terms, i.¢. sthc minus sign neglocted;

1, = lower discount rate at which TPV is stil]l positive
it close to mero;

[
~

= higher rate of discount at which NPV {s 2lready
nogmtive but closc to zero.

It iz important that PY and NV are very close to sero, meaning
that 3 and 12 are closc to each othor, say not more than 5 per ceat
apart. If this is not respected, the intermal rate of return worked
ot on the basis of thc memtioned formila mey not be asourate encugh.

The caloulation of the internal rate of roturn is shown {n Table A.4.
Since the imternal rate of return is to measurc the investiment profi-
taM 1ity, the financial transsctions are cidtted from the snalysis and
depreciation is again not included in cash outflows. Thus, in camputing
the internal rate of return, one dces not meed to go back to Tabdle 8,
Wt to work further with the net cash flows stated in Row III of Teble
A.). Thea these net cash flows are dliscounted at different rates in




order t0 find out the onc which will make the net present valuwe of &
project equal to serc. The first round of caloulations has already
deen worked out whan computing thc net prosont value of the project
shom in Table A.}. The only exercise ¢ne has to do is to apply
Righer and higher discount rates until the net present value of a
projeet beoomes nciative. Thable A.4 states the magnitudes of the
net preseat values of a project at different dlecount rates.

Tadle A.4 Cgloulation of tha Intcrnal Rate of Return

Net present valuwe of

project in 000 dinars

Discount rate

" 115.0
114 32.1
1 3.9
14% - 8.0

Tadle A.4 shows that the increase in tho &lsecuat rate from 7 per
oent to 11 per cent drings the net preswmt value of a project from
115,000 dinars down to 32,100 dinars. A higher rate of 1) per eemt
reduces the nct present value to 3,900 dinars, whioch is still positive
Wt very ¢lose t0 sero. This is why one may procoed to discount at
14 per ocemt, dut them the net prosent value becomes negative and
amouats to -8,800 dinars. Therefore, lowver rates have to b applied.
It can Do scen that the project's internal rate of refurn is somevhere
between 1) per cent and 14 per cent. For practiocal purposes, thie
approximation would be quite sufficient, but ome may go eu caloulating
the exact rate. B3ince the differemce betweon these two rates is rather
small and the first yields the positive vhile the second gives a negp~
t1ve net present value, the formula for interpolation may be used to
doternine the internal rate of returnm as fcllows:

1,)
1 0- .0
E I —w‘—r' 13.0 o 22 dd - - 1304001+

= 13.226
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Therefore, the intemal retc of return of the projoot is 13.31 per
eont. This ratc has to de compared with the cut-off ratc (the intercst
rats paid or payablc for long-term loens on the capital market) and/or
with the intermal rntes of the cther projecte in coipetition.

As showm, thc intermal ratc of returr detcorrincs the returr om
the capitcl investcd ~nd thercfore signals the marimum rate cf interest
on loans this projuet can pay without getting into diffteulties. No
other mothod will supply such infcrmaticn, and this is a1 vary importaat

merit of thc intcrnal rate of return methed. ' [

Also, {1t mey be very convoni.nt to uce this mothod 1f £or some
reason the evaluator wants to escape determining tho dlacount rate
explieitly which hee to be do.c in computing thc nct present value
of a projoect.

But th: method has some foaturcs limiting its usc. Pirst, the
internal rate of return method cannot d¢ applied sefely whenewsr there
are considerable nogntive nct cash flows during the operating periocd
of the project's life, 1i.c. major replacoment invecstment. In this
oase, it mght happen that thec net prescnt value of a project changes
sign more than once whon discounting at different discount rates. In
such & case more than one intermal rate of rcturn uxists and 1t is
diffioult tc decide which is tho appropricte ome to be used for evalua~
ting purposcs. Second, this method may de misleading whom two or more
mtually exclusive projects are compared, and roforenca to the met
present value meth:d is dosirablc. Third, it does nct reflsct direetly
the timc preferomces of e decision-meker, as thc discount rats is mot
gvem outside of the project dut is computed on the basis of the
projeetts datea. MNowever, simnce the project’s imternal rats cof retura
is comparcd with ths ocut-off rats, this problem is somewhat solved.
Pourth, the calculation of the internal rate ~f return is $c a certain
extent somewhat cumbersome work.

Taking into considsration what was montioned adbove, the intermal
rate of return may be considored as a useful method t0 bo applied
when 1% is not casy t¢ find out the apprupriate discount rate in
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computing the net present valuc of » projcct and/cr ome wants tc

know at what retc the capital invested is compoundcd over the project's
life. Dut duc attention has $0 be paid to tho circumstances limiting
i1ts uee.

). Daaneial Aralrsis

3.1 Liquidivy analysie

As was shown, the investment profitability anmalysis, deing the
firet phasc of the commeroial profitability anclysis, is carried omt
on the basis of the projcet's 1lifc taken as o whola. MDut favourable
remults of such an annlysis may very woll coincide with subetantial
cash deficits in some years of thc prcject's life, cspecially those
in which the lcoans have t¢ de repaid. Also, cnsh flow data as used
in invenstment profitability analysis do not {include all cutlays and
receipts which affect a prcject's cash balance, mut only those related
t0 the flows of real rescurces used in 2 project.

All this suggests that thc addi tional ocash positions, oomcerned
with the financial transactions, hav. tc be taken into consideration
in the liquidity amlysis, such as

= Dudt service charges, both principal and interest;

= Paynents <f dividends;

< Payments on insurancc and roineureace;

- Other ocash outlays and receipts not typically aseceiated

wWith the investment under considerstion (sale of execss

land, comntrilutions t0 national fund raising campaigns, ote.).
Noving included 211 the {tems of tho financial transections in the
projest appraisel and having estimcted the profitability of imvestment,
the ovaluater is able t0 judge whether:

- Bguity and long=-torm fimancing are adequate]

= Cash defloits are limited to magnitudes vhich can be

eovered Wy recourse to short-term bank credit or
eliminated by reshaping some of the cash inflows or
mtflows;

e~
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- Terme  f 1 .ng~torm financing are adoquate;
- Dividords ns ewwisegad by investers will materielise.

Liquidi ty analysis {8 Acnc on r year-by-yuar basis and therefore
the amnual ccsh positions arc taken inte comsiderasion in their nominal
values The data from T:ble O nre presented in Tablc A.5 as an illustre-
tive example of the liquidity analysis.

It oan ba scen that equity capital will be suffiolcnt 1o cover
the investment outlays in the first ycar of the construction period,
but in the soccond onc ir addition to the equi ty capital of 20,000 ' |
dinars, a long-term loan of 80,000 dinars is nocded to finance the
projectts invcstment. Iu Year 3 =nd later on the projoot's annual ~
cash dalance is positive in 21l ycars, meaning that the project i@
able not only t0 meet 21l thc cash -utflows, but t0 produce a surplus

ir all years of i%s operating period. Theroforo, the project being .
ovalurted is considered t¢ hove goud liquidity cf rescurces.
3.2 Capjtal structure anglysis

Long-term financ: must covcr a projeotts cost of fixed investment
and at least that part of the working capital requirements which will
bc needed for mcrmel cperation. These financos should be procured in
the form of equity and long-term credit. 3hcrt-torm loans for
finaneing the fixed assets or working cepitel vill burden a projeet's
oash bdalance with oarly and heavy principal repayments. Tho cash
inflows gemerated by thosc assets durirnys the short periad may not be
sufficioat to moct thesc commi tmcnts since thoy aroc sproad over the
entire 1ifc span of tho project. ‘Nuch wll, however, depend on the
profitadlity of the projeet and capital -.ructure should be related
to the saming capecity of the projeot.

Pinancing of a project’s capital requirements should not omly
determine its future liquidity but alec its futurc balance sheets.
Therefors, in the course of project evaluation thc capital structure
avisaged Yy the invostir should be looked ot closaly with a view %o
Judging the enterprise's future financial viabjlity. Variows aspects
hawve %0 be coneldersd in this comtaxt. In gencral, the combimatiom of ‘
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equity copital and loons will determinc a pruject's dcbt equity ratio.
Rolatively heavy rolicnce on ercdit offers certain advantages:
- Tho retes of interest on loons may be lower than the
expectci rete of return cf the project. In such circum-
stances it may he attractive for the investor - taking
into account tho risk involved - tc keep equi ty low, thus
increasing the actual rotu of retura on oqui ty:
- By seeking finance through 1oans, thurc mey be fiscel
pdvantagee sincc intureet chorges may be deductadblo from
taxable profits.

On the other hand, rclativcly hcnvy dependines o oxternal sources
of finonce has alsu disadvantages:

- Interast charges nr. fixcd cbligations which have $2 be
pedd regardless of whether a prc ject carns profit or notj

- If annual rapayments of principal approach the cogt of
dopreciaticn por yoer, financial uenzgement may bocomo
inercasingly tight and difficult;

= A low dcbt aquity ratio is destroblce so for as eiroun-
stancos permt in order to avoid unduc interfarence by
lenders.

The most commcnly epplicd indicator of an enterprise's oapital
structurc is the so-called debi-uquity ratio, i.e. the ratio of long-
torm loans to oquity capital:

L
Rae = & (.9)
wheret R = debt-equity ratioc}

de
L = long-torm locna;

Q = oguity ocapital.
In the preceding examplc (Tadle 8, Row 6 2 divided W Row 6.1),
this retio works out to 0.67 (80 ; 120) which may be judged satisfastory.
Ale0, 1n terms of the projcot's liquidity annlysie this copital structure
is sdequate sinoce ncither intercst chargee nor repayment instalmonts
give cause for short-torm porrowing in any period.




It is Aifficult to formulate tcneral rules or adequate financial
structurce. For instonce, tho stipulation of A mudman dobt-equity
ratio is nct recomendable beoouse - very profitable project may be
able tc boor ~n unumualls hi -h shaic of debt finaneirng. On the cther
hand, » ratic of 0.€7, =8 in tho adbove exomplc, may nct be setisfactory
at all if the pr-oject L not sound en~ugh ard 4f herrowing is on $co
short terme. If reneyments have to »e made alrcady during the construe-
fion pariod or before the projoct generates significant cash earnings,
a dobt-oquity ratio of 0.67 may not assur. sufficient cash surplus
during the running-in peri>d. In addition, anticipeted net cosh
balances heve ¢ be moen in the light of uwocortointies surrounding the
length of the comstructi on and ruaning=in pericda. Such uncertainties
may joopardise a projeot's liqui ity from the very bogirnming. A low
dedt-cquity ratio cwuld be helpful in such o.see provided it is judgod
ee.zier t- postpone permcnt of dividends for a yoar or so, than to ask
for dedt rescheduling.
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B. National . rofitabjlity

1. Introduction

Commercial profitability as asmsssed earlisr may not give a goed
{dea of the oortribution of & proiject to the ecomomy of a natiom.
Pephanis at that stage wae only on finding tiie profits of a project
in monetary terms and not on its real contrilution to the welfare of
ths society. [or measurinz a project's contribution to the national
income formation, National Profitability Analyris should be applied.

¥ational profitability analyeis is sinilar in form to commercial
profitability analysia in that they doth try to identify the comts
and benefits and Ly coumeasuring them to assess the "profitability”
of an investment proposal Commercial prcfitability analysis is a
stepping stone to national profitability analysis.

Commercial profitability and rational profitability, however,
4iffer in many vays. The objective of comaercial profitability
snalysis is assessing the net financial result of a project while
the matiomal profitability traces the project’s contribution to all
fundanental deveiopment ovjectives (ecomomic and mon-economic). The
former takes intc account only the direct monetury effects of a project)
Wt ths latter, in addition to tiis, takes also into consideration the
indireet (linkage) effects, both measuradle and non-measurable. Com-
mereial prefitability analysis is based on market prices, but national
profitabllity is determined with the help of adjustod prices which are
deemed t0 be an approximation of the social prioces. Por commercial
profitadility the time preference prodlem is tackled by applicatiom
of the prevailing inierest rates on the capital market, while in the
sase of national nrofitability, it is selved by using the secial
rate of disoouat.

These different concepis of profitabllity are reflected in the

dfferent L1teme considered to be costs and benefits and in their
valuation. The two types of benefits and costs do not coincide.




Some payments which appear, say, in the cost streams of the financial
analysis, dc rot reprevent direct clains or tha country’s resources

dut merely reflect a transfer of the control over resource allocation
fronm one iember or section of society to onother. Soociai benefits or

costs may be larger or smaller than financial oies.

Thus the difference between co-mercial profitability anslysis and
national profitability analysis is i-portant. The latter ie & muich
mare complex exercise than the former, and the techniques used in the
former exercise may not be sufficient in the latter. Coumercicl
profitability alone is not a solid -“round for investment decisions.
Investment decisions taken on behalf of the sociedy should be justified
by a natiomal profitabil -ty analysis.

An overall development strategy cf a country usually requires
theat several ohjectives be fulfilled. It is, therefors, necessary to
appraise the social sound ess of a project = both from the points of
view of 1ts effects on the economy as 2 whole and on the particular
aspects of nationsl life in the context of which a project is heing
eonsidered.

Based on this ihe llanual recommends along with the besjo oriterion -
value added as the dewvice for appraising the main iapact of & pro eoct
on the scomomy - a set cf gd‘g‘tm indjces for measuring certain
implications of an inveitment project, i.c. employment effects,
detridution effect, foreign exchaige effect; internatiomal compe-
titiveness. For other implications, which cannot Le measured in
quanti tative terme, qualitative anelysis is recommended under

;ypglementyry oonsid.orutions - 4 nfrastructure implicatioms, technieal
know-how implications, environmental implications.

An attempt has been made to include {. the Manual all impertant
coomomic and soeial coensiderations which generally form the dasis for
imvestment proposals, yet the list may not be complete. 1In the event
there are aay other considerations which have not beern coveresd, they
eaa be analysed on the same lines as siggested for additiomal indlees
and wupplementary oonel eratioms.
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Acknowledgins the existe ce of certain distortions in the
domestic merket prices, the Manual reccommends a procedure for price
adjustments. Threc impertant points are to be noted in this respect.
Pirst, the existin; or sxpected maixet prices relevan.e to the project
in quostion are to be analyzed and cbviou:r distortions identified
which may affect the project heavily. If therc are no msuch distor-
tions, further analysis siiould te carried out cn ibe basis of the
acturl market prices. Second, the price adjustmenta should be made
before embarkings on nutional nrofitability analysia. Third, relatively
simple practical procedures are recommended for carrying out the
adustments of the ectual market prices (adding subsidy, relying on
actual POB or CIF prices, cic.), instead ¢f constructing sophisticated
theoretioal models and relying on doubtful assumptions.

The Mamual recormmends thc utilization of thc net velue added
and not gross value addel for measuring the project?!s contribution
to national income. T c Manual advocetes the use of net _national
value added, =nd not nct domcstic valuc added. It also advocates
the use of total nect national value added, i.e. direct plus indirect.

This Manual recommcunds cconomic eveluation of an investment
project to be carried out at each stago of its formulaticn starting
from the ocarly stages. It is expectcd that thc remulis of ench
oonsecutive evaluaticn uight sugzest svae improvemente in the project.
In view of the scanty; and uncertairn information available at these
early stages, thc so-called "asimple formula® is rccommended, based
on an oxpected reprcsentative normal year of the projoct's cperation.
This underscores the importancec of focusing ccomnowic analysis om the
project at thc time when its design is taking shape and choices are
stili open rether than when thc project has been formulated and rejec-
tion may bo difficult.

The Manual also suggests two stcps in thu application of the
value added criterion ~ for oversll comprehwnsive cvaluation of
investment projeots, absoluts and relative efficiency tests.
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The Manual recommends operational tcchniques for application of
the value added critcrion not only for new investment projects but
also for evaluation of rodernization and expansion projects and for
a group of technologically end ecounonically intcrrelated projects

forming an industrial complex.

Taking a step further as comparcd to cunmercial profitability,
this part of thc Manual suggests operational techniques for measuring
the indircct effects of an investment projsct occuring in other closely
related projects. Unfortunately, indirect effccts are scmetimes
difficult to identify and ncarly always difficult to measure. In
oases where these cffects are mcasurable, thc "industrial complex”
technique {3 muggested. If they arc nct mcasurable, the analysis

recommended under ‘'supplcmentary considerations’' may be used.

An important featurc of naticnal profitability analysis is the

applicatior of a sct cf national paramcters mcasuring in quantitative

terms certain prefercnces from the natiora) point of view, in the
fremework of a coherent economic policy, setting up certain out-coff
levels of «fficiency, ctc. For the make of praoticality only the two
most essential national parameters are suggested - social rate of

di socount and adjusted rotec of forcign exchange. These national
parameters should ir puincirle be computed by a competent national
agency, i.e. national planning agency, ministry of economy, central
ban:, central statistical office, etc.

As in the case of commercial profitability, for national profit.bility
analysis, too, severel formulsc with varying degrees of sophistication
are suggested. It ig up to the users of this Manual tc select the
appropriate one, subject to the prevailing conditions in the country
and availability of daia.

Application of a set of criteria to the same project may yleld
varying, or even conflicting, results. The project evaluator should,
therefore, provide a compreheneive aevaluation summary to the decision-
maker, drawing his zttention perticularly to the main economic selective
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results and at the samc time to the other expectcd results of the
project. This will afford material to thc decision-meker about the
overall impact of the projcct on the economy os well as on the branch
of the ecouomy in wrich he is narticularly intercste. or about which
he likes to be cauticus before making any commitments.

In the light of the above, thc methods suggesicd for analysing
national profitability of investment proposals are described in the
following pages.

2. Price Adjustments

In principlc the outpute and inputs of an investment project
should e valucd at actual market priccs. By actual prices are meant
current and/or expected futurc prices on the domestic and relavant
world markets »t which the outputs can actually be marketed and the
inputs can actually be procured. Those traded at thc domestic market
are valucd at actusl domestic market pricoes and those traded on the
international market at actual CIF or POB prices transformed {nto
domestic pr.ces by the adjusted rate of forcign exchange

Howaver, market pricce prevailing in a country at any partioular
point of time may not represent their rcel social costs since they
are vitally affected by thc financial, .conimic, social and administra-
tive policices of the government.

Therefore, the first step should be a review of the uxisting or
expected actual prices and identification of obvjous distortions,
mbstantially affooting the project analysis. This is to say that
price adjusting should be done scloctively in terms of two criteria.
Pirst, which items figurc most prominently in the inputs and outputs
of a project at market pricecsa? Seoond, for all inputs and outputs,
wvhich market priccs are farthest out of line with their respective
social costs? This means that 2djustments ~re recommendcd only for
the most importart items and the most apparant price distortions,
which may affect the project comsiderably.
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The second step would bo to segregatc theso influcnces and to
bring actual markct prices to lcvels which may rcpresent an acceptable
approximation of their real socicl costs. The real costs and benefits
should be cstimated under actual ccnditions in which hc project is
to operate and not under any presumcd or idealistic conditicns.

The ebove-mentioncd adjusiments have tc be made baforc making a
final appraisal of the national profitability. For analytical purposes
a preliminary nppraisal of the nationsl profitability of a projcot
may bc made, applying the samc markct prices -~nd foreign exchange rate
used under commercial profitability. This analysis, in addition tc the
basic one, would indicatc the overall impact of tho price distortions
on the national profitability of an investment project.

The following simpl: techniques for price adjustments may hclp
to achieve the desired approximations tc the real social valucs of
outputs and inputs: Each projest has 1ts cutputs which represent the
bonefits and its inputs which entail costs. The output can broadly
be divided into four parts, namely, (1) exported, (ii) import sub-
stituting, (1ii) ‘cmestically marketed, aad (iv) infrastructural
services. Similarly, tho inputs can be divided droadly into (1) imported,
(11} domestically produced, (1ii) infrastructural scrvices, (iv) land
and (v) labour. The following pricing rulc table muggcsts the pricing
Iules which can be conveniently adopted:

Exported outputs should be *mlucd at actual ™B prices since this
is the reel social price which the country rcceives. The project
evaluator should, howcver, cxercise sound judgemsnt as tc whethor
there are no hidden dumping and/or other distortive clements in this
price which may make it misleading. FPor inetunce, the actual POB
price may have been set too low for a cortain time to conquer a market
with the intention of increasing it latcr on. Such a potential inorease
in the FOB price will affoct the project positivcly; there might,
howevor, be other distortions which may affect it negatively.
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Outputs may be domestically merketed at present, butl they are
actually import substituting. The cstablishment of the new project
discontirnues imports of tho samc product(s). Such outputs should be
value. at wotual CIF pricce sincc ihis is the real ciuat for the country.
The above remarks concerning distortive clements apply to the CIF prioe
too. This should bo done only when a dircet link exists between the
establishment of a project and the discontinuation of the importing of
certain product(s) of the same quantity and quality. From now on, any
reference to CIF price should be understood to mean that all import
taxes, import dutise, internal charges ¢f transpcrt, insurance, etc.,

are to bec also taken ints consideration.

Governments cften decide tc help in croating and maintaining
appropriatc economic conditions fcr continued production of certain
basic domestically markctcd goods. Onc of the very important economic
oonditions ie the lovel of prices frcm the point of view of the producsr
and of the ccnsumer. Thc produccr necds o pricc which is high enough.
At the samc timc, for csscntial goods of basic importance, the price
should be low enough to make them easily accessible to the ".owest income
groups. In setting up a low price the governments usually pay subsidies
to accomodate the producer; the subeidy is a form of price cecrrection.
Ths social value «f the output in this case cquals thc market pricc plus
a subsidy. Thercfore, domestically merketed besic goods should be
valucd at the actual d mestic markct price plus subsiiy, if any.

Dcmestically marketed non-basic goods are valued at actual
domestic market prices which may often include indirect taxes. These
indrect taxes should nct be subtracted from the actual market prics
since they refleot a certain g vernmment policy, acceptable to the con-

sumer who is prepared t- pay that price.

Imported inputs (investment and current material inputs) are
valued at actual CIP prices plus internal charges of transport,
insurance, etoc. This is the real pricc being paid by the country.

As in the case of exported output, here tco one should be careful
with regard to a possible hidden dumping component or other distortive
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elcments. It may woll happen that the actual CIP price is toc low,
but as scon as tic supplier conquers the markcet of a country, he mey
docide to increcesc the pricc tu o morc realistic level. This will
affoct the project negatively.

Somc material inputs (invcstmont and current matcrials) are
domestically produced, but thcey are cxportable -« h..ve boen vxported
before and could oe cxnortcd now. For such inputs ons shculd usc the
actual domestic market price of sctual FOB pricc, whichever is highor.
To take the lower pricc woula mean underestimati.n of the rcal msocieal
value of the input. There could be three pegsibilities in practices

(a) The actual POB price is higher than the actual domcstic
market price. In this casc one should usc the FOB price because it
eoxpresses the opportunity cost of seid input - if not used in the
project, it may be exportcd. If this input werc to be cxported a
country would have received the FOB price. In dcing so, one gots a
truc picture of the rcal sucial value. PFor instancc, tho actual
domestic pricc f'r cement in a country is 9 dinors/ton, while the
export price is 19 dinars/tcn  The POB price of 19 dinars/ton should
be used for project evaluation. This will, nc doubt, create economie
incentives fur » better utilization of the cement in a ¢ untry.

Such an apprrach may incrcasc the investmont cost .r the
current material inputs of a project, but this will reflect the coonomic
reality no matter whether onc liket it or nct., It wiil providc an
indication of the rcal price for devolopment which a nation pays by
curtailing thc cxport of a raw material and procossing it at home,
which may have a number of far-rceching, long-tern, positive socio-
eoonomic implications for a country. Crude il may bYe a good cxample.
In addition to the above, tho application of the FOB price for crude
o1l usod for domostic proccssing will cnoourese the utilization of the
hugc quantities of ass-cizted gas waster at present. The quantity of
flarod gas in thc Arab area alone is such that it is a sufficient
raw material tc producc fertilizoers tc muet the futurc domend of the
whole world. The transportaticn costs for this egns are 80 per cent of
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148 market pricc which mckes th: transpcrtation cver long distances
wnattractive. With orude oil this ratc is only 10 por cent. Therefore,
the application of the POB price will Be a powerful level for the
orientati o of the petrochemical industry to assooiated gas while the
export of crude oil contiracus.

() The actual dcmestic market pricc is highor than the FOB price.
There M ght be mony reasons for this; howcver, the country badl needs
foreign cxchange and is oven propered to subsidise exports. That nmeans
that the subsidy makes up for the diffeorence between the actual domestic
market price 2nd the POB price. A strong incentive is created for the
project to go om exporting. In that oasc one should takc the aotual
domestic market prioc because it reflects the true value of the
o mmodity for a country. This may be done in twc ways which lead to
the same remulst:

- To take the actual domestic market price, whioh is
M gher than the P@,..méo;
- To tako the ]",OB'bﬂrioo and add up the sudbsidy.

(¢) The POE pricc and theo actual domostioc merket price are
almost at the same lcvel, dut 1o govornmont still pays a sudeidy to
enoourage oxports. This is a ocst whioch the society decided to make
in order to s lve cortain praotiocal prodlems. In such a ocase ome
should take the OB price and add thc subsidy.

In the above three cases the s‘arting point in the analysis is
tho price specified in the contract for exporis. If the comtract
refers to a POB pricc, it should be used; 4if the export of a occmmodity
18 expected on tho basis of a CIP price, all adjustnents should de
based on that prioce.

Other material inputs are being domestiocally produced, wut they
are impcrteble - have been imported before ~nd ocould be imported mow,
Por these inputs one should use the actual domestic market prioce, or
the actual CIP pricc, whichever is lower. Tc take the higher prioce
would nean overestimstion of the real social value of the ingus. The
real scoial valuo is represented :y the lower prics (i.e. CIF), because
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1t will beo preferable i) the society to impurt the input, boing less

expensive, instecd of oxparding {te domestic production. In other

oascs the reel valuc may be represented by the actual domestic merkct

price, which is lower then the CIP price, and tho society would prafer °
to expand the local production of this input, being cheaper, instead

of importing it.

The above presentati-n concerning price adjustments on domestically
producod exportable end importable inputs may be conveniently presented
on the following simple diagrams

™ ¢ B.1 = o~

CIF(POB)
Doscsticelly preduccd
 exportable inputs

~ \)om«ﬁ cally produced

mportable inputs

Prive level

Yoars

Other inputs should be vnluecd at actual domestic market price
plus mubsidy since the subsidy is an additicnal social cost which is
born by the nation.

Infrastructural scrvices (both inputs and cutputs) comprise
olcotrioity, gns, water, stcam, transport, repair and maintonance
services, otc. If thoy are importable or oxportable, the procedure
waggestcd above 1s applied. If they =re ncither importable nor
exportable, the valustion 1s done using thc actual domcstic market
prioc or the production cost, whichever {s hichor. Taking the higher
value (market price or production cust) roflects the actual social
worth of theso services. 7o use the lower onc would mean an under— *
estimation of the voluc of infrastructural services. This approach
i1s suggosted for the simplc reasor that the actual domestic price of
thesc servicos sometime: may be ostablishod below production cost,
wiioch is o hidden subsidy.
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If thorc arc tw. prices for clectricity - one for the public and
another ome for industrial purposes - thc higher pricc should ba taken
as a starting point and tren comparcd with production cost.

The lend used by the prcject is valucd at actual domcstic market
price. This shculd be the pricc of lend for industricl comstruction

at the frec markct.

Labour is valuod in terms of actual gross salaries and woges plus
fringe benefits. It is morc difficult to voluo the fringe benefits
appropriately. This asmsessmcnt should bec dono on the basis of tho
real markct pricc or ccst, whichever is hiher, of the facilities
providcd to domestic and cxpatriote labourcrs and not on the grounds
of the price they have paid, i.c. ront for houscs. This price is cften
t00 low and is supplementcd by a conelidersnlc hiddon subsidy.

Projcct appraisal is carricd ~ut in constant prices. This means
that the priccs of inputc and ouiputs so adjusted (as indicatcd above)

should e use’ throughout thc cconomic life of an invcstment projoct.

Using actual dumcstic market pricc (ADMP) docs nct meen picking
up blindly, with no analysis, thc pricc prevailing on thc market at a
given momont and applying it t. the future. Dicking up the proved ling
relevant market pricc at tho moment ie only the starting peint. The
possidilitios fcr expected, most likely futurc fluctuations of this
price should be carcfully analyzed. Through this analysis a d mestic
market price is arrived at which me,; or mgy not ccincide with the
domestic market pricc preveiling at the moment. The domestic market
price so derived should then be used for cvaluaticn purposes throughout
the lifetime of tho projoct without further adjustinents, i.e. ac a
constant price. Tho sam. logic applies tc FOB a.d CIF prices.

Any foresceable futurc variations which havc not becn reflected
in the selccted constant prices due to inflatior or other reaacns
will be taken carc of by scnsitivity and probebility analysis.
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3. Jasjc Criterion <f Nationcl Prcfitability - Valus jpdded

Valuoc addod, as atated carlier, i tho basic critcrion for the
overall effecte of o projcet cn the cecrniomy. It representis in a most
gonoral way the diffcronce betweer the cutput valuc and value of
inputs purchased from other units.

™o evaluation of an investment project is bascd om net value
added. Yct valuc added goneratod hy a project aquals value cf output,
mimus valuc of curvent matorial inputs and services purchascd from
outside the projoct, mims total {nvestment outlayes

VA = 0-(MI + 1) (3.1)

wheret NVA =« expectod net value added gonorated by a projects

0 = expocted valuc of the ocutput of a projcet which
is usuclly tho salas revenuc;

MI = oxpected volue of currcnt matcrial inputs and
scrvices purchased from outside the project,
required t$o obtain the alove mutput;

I = total investinent.

1% may be notod that the material inputs of o project include all
ourrent matcrinls and scrviccs (raw matorials, energy, fucl, tmansport,
maintonence, ote.) purchased from outside the prcjoct.

The net value addod comprises two major componcnts: wages and
salaries (W) and scoinl surplus (88):

NVA = W+ 28 (3.2)

Wages and selaries oxpress the level of omploymont and the average
wages of the people emplcyed. The socizl surplus expresses tho earning
capacity of a project. It oomprises indirect taxcs, intcrest, divi-
dends, insurance and reinsurance charges, remt, royaltics, and un~
distritute’ profit which is deing used by the firm for expansion funds,
reserve funds, sccial welfare funds, etc.

Net valuc added can be measured for any single year or for the
whole life of the projact.
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Net walue added for a single yoars

¥WA = O - (MI 4+ D) (for that ycar) (».3)
vheres D = annuel depreociation. ®

Net value added for a projcet's whole coonomic 1lifos

n n n
> - > o, - (m+1), (3.4)
or (which 18 the semq)!
e
!>_ NVA = NVA 4 NVA, + ...+ WA, (».5)
whorel n
N,
/ W = net valuc added gonoratod by & projoct
<5 throughout 4ts economio life from ycar 0
* -
o year nj
n

expected value of cutput throughout the
projectts 1ife from ysar O to year nj

T

expected current material inputs (1)
and investments (I) throughout the
projoct's life from yoar © tc year nj

(T + 1),

Wi, IVAI.'.. .,lﬂn expectod annual not values added
throughout tho projoct!s life from , L)

Year © to year n.

As can be easily seen, the formulac B.4 and B.5 are idontice]l shdetantively with
formula B.1. Thoy provide morc cxplicit presentation of formula B.l, .
emphasi sing the need to takec into considerntion all benefits and costs
throughout the cconomic 1life of a project.
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The net A mestic value addcd produced by a project consists of
twe parts:
- Net notional valuc added - that pert whioh is produced and

- disiributed in o country;

- Repatriated net valuc added - produced by a projeet but
repatrizted chrond (wages, interest, not profits (dividends,
rents, royaltics, insurance and reinsurance, or any other
foreign paymonts not included in material inputs).

Investment projocts are cvaluated in terms of uct naticnal valuc added
(MWVA). This valul added is the must important index of the contributiom
cf a projoet t¢ thc natiunnl cconcrmy. All repetristion payments are

40 de oxcluded. The formula for finding the net naticnal value added
wauld therefore dbe as follews:

Z mm.\: o-> (M +1+R) (3.6)

ta =

where R is oqual to 211 repatrictcd payments in respoct of this project
such as royaltics, insuranco, rents, intercst and nct profits of
foreign capital a8 well o3 wages of expatriate lrbour.

Any further mention of valus added in this Manual rofers to met
national velue addod unless statod ctherwisc. Pur the sako of brevity

only valug gdded will be used.

e tosel value ndded zoncratcd by an investment prcject comprisess
- Pircot valuo added - produced within a project iteclf;
- Indirect value added - additionnl velue added, generated
. by other prcjocts technologically anl econumically related
t0 a project undor consideration. This induced value added
would not have been produced if the project in question had
L g not been establishod.

The evaluation cf an invastmont prcject should in principle
bas3d on the total value sdded, dth direct and indircot. Thc pro=-
ocedure for measuring the indircct value addod is provided in the
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section on measuring the indirect effects. If it is too d&ifficult
to measure the indirect value added or its nagnitude is negligidle
and therefore not worth the effort, all calculations of effiociency
may be based on the direct value auded only.

At this stage the evaluator is confronted with taking into
asocount the distribution of benefits and costs uover time in order to
find the total value added in preaecnt terms. This problem is solved
by applying the diecounting technique DBut in place of applying the
usual interest rate, it is necessary to apply the social rate of
disoount (SRD). The detailed descriptiocn and imethod of calculation
of 8RD is contained in the section "National Parameters'.

3.1 Application of the value added criterion for evaluatjon of

new gnvutme.nT__ pro jects
T™wo stages are suzgested [or the application of the value added

oriterion: absolute cfficiency test for screening purposes and
relative officiency test for ranking purposes.

3.1.1 Absolute afficiency test

(a) 3imple formulas For small projects with uniform stream of
value added as well as for larger projects at the early stages of
project formulation, it is advisasle to corplle the value added for
a normal year which manifests the normal ~perational conditioms of
the project. The normal yrear should be thc same selected for com-
mercial profitability analysis (Ret. pare. 2.1), This estimate will
provide only a prelirinary idea of the benefits of a project to the
nation. If the result shows positive value added, it is a good eign
for proceeding further with the project. On the other hand, if the
result is negetive, it sounds an early warning and very careful
thought has to be gliven before procceding further with the project,

with particular emphasis on those aspects of the economy in the comtext

of which the project is being initiated.

At the same tine it might be useful to discern whether the value
added estimated for a eirgle yoar also yle.ds some surplus over the
wages for that year. Thic can be assessed by the following formulas
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£ = 0-(M +D) > (2.7)

wheret E_ = abdsolute efficiency test of the project in terms
of value added surplus over the wages on the basis
of data for a norml year;

0 = expected value of normal annual output (usually
arnuel sales revenue);

I = expected value of normal annual ocurrent material
inputs and services purchased from outside the
projeoct:

D = expccted depreciation of fixed cenital in a normsl
year;

W = expected wages in a normal year.

A® oan bde easily seen, the proposed simple formula is based on net
domestic value added. This is recommended on purpose since at the

early stage there may not be sufficient information regarding repatriated
payments. If the project evaluator possesses this information, and the
repatriations are expectcd to be of crucial importance, they could easily
% introduced in the formula B.7. If the projeoct being formulated shows
such a social surplus, it pesses the absolute efficiency test at the
early stages of formulation. This indicates that the project will yield
& surplus after meeting its wages obligations. One can now undertake
with some oonfidence a more deteiled analysis cf thc project. Bven {f
there 18 no such surplus, it may not be necessary to abandom the project
at this stage lut one may comsider how it can be improved.

The application of the simple forrmula for an absolute effioiency
test 18 1llustrated by an example of the same hypothetical project
oonsidered in the commercial profitabPllity section. 1Its data are
dorived from Table 9 and compiled in Table B.1l.

The absolute efficiency test on the basis of a normal year's data
shows thats

105 - (48 + 10) > 12

I, = 41> 12
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The project generater in a normal year a social surplus of 35,000
dinars over and above weges and thereforc passes the proliminary
absolute efficiency tost.

Table B.1 Absolute Efficjency Test - gml_c__[cm}.y

(000 dinars)
Itenms Amount
1. Expected wvalue of output in a normal yeer (O) 105
Table 9, Row 1
2. Expected value of current material inputs in a 48
normal year (M) Teble 9 Row 2.2
). Ixpected depreciation of fixed ca&tal in a 10
normal year (D) Table 8, Row 2.2
4. Ixpected wages in a normel year (W) Table 9, 12
Rows 4.1 and 5.1

(b) Discounting formula: The application of this formula is
reconmended for later stages of project formulation as well as when
the stream of the annual values added is not uniform. The evaluation
of the total effects of the project on the nation during its lifetime
is®dne with the help of the social rate of discount (SRD). The expected
annual values added throughout the project’s life are all reduced to
one figure by application of SRD, taking intoc account the different
years of their occurance Thi: is done in the following manners

Step 13 Model Table Nc. 9, Integrated Value Added Analysis, contains
data cn outputs, current matericl inputs, investments and
repetriated payments of a projrct. The analysis should
begin with the completion of this teble.

1/ 1In consistence with the appromch under commercial profitability,
yoar 5 is selected as a normal year.

S8inoe this is the only case where depreciation is used in national
profitability anelysis in the Manual, it is not provided in Tadble 9.
However, 1t is readily available in Table O.



Step 21

Step 2t

Step 41

Step 52

Step 61
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The market prices for all tnese iteme 2 23sessed for
commercial profitavility analysis are already available.
These my now > carefully reviewed and 1f obwvious dis-
tortions are detected, they should be corrected as per
price adjustment rules. Juantities of outputs and
inputs mltiplied by adjmsted prices sive the values of
outpute and inputs,

The figures co computed for each year of the project'e
life are grouped as follows:

- Nominal values of output (basically sales revemue,
subsidies and residusl valuc) (c-,‘);

- Nominal values of investment (It);
- Nominal velues of current msteriel inputs (MI‘)|

- Nominal values ¢f repatriated peyments (repatriated wages
of expatciates, interest paid on foreign loane, net
profite on expatriate shareholders, royalties and other
forsign ts which are not included in material
mp\.\t-)(lit . i

An attempt should then be made, if possible, to measure the

indirect effects of the proiecot - benefits and costs

ooourring in other linked-up projects ( extisting production
units) as indicated in the section on meamuring the
indirect eifects. The annmual indirect benefits and coste
thus computed are added to the annual Ai rect benefits and
costs, respectively. This enables computing the total
value added (direct and indirect). '

The nominal values computed under Steps 3 and 4 above are
grouped as followss

- Yalue of cutput (Ot); and

- Yalue of all aaterial inputs (MI + I)t'

Subtract for each year the nominal values of all material
inputs (MI + I), from the nowinal values of ocutput (0) to

arrive at the nominal values of the Net Dameetjoc Value Added
(mA), for the respective years:
(m:m)t = O, - (1T + 1)t (».9)

Subtract from the annual values of net domestic value added,
ted ahove, the anmnual values of repatriated payments

(Ry) to arrive at the expected n annual values of
B} Mational Valuo Added (NVA); Tor The reepective years:
(mva), = 0, -(MX+1I+R), (2.9)
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Step Tt The nominal values of net national value added thus computed
for each year of the life of the project should be discounted
to the base yeor by applying the Social Rate of Discount (SRD).
Por this purpose the dlscount factors should be identifiec
from the present value tables for each year corresponding to
the adoptod SRD. The nominal annual figures of (NNVA)y are
multiplied by the corrospcnding discount factor (a)y to obtain
its present value. The sum total of the individual annual
present values gives the present value of the Net National

Value Added
n
H
(VA)tat
t=0
& —-n-.
) (VA)a, = > ‘ot -(M +1+R) ], (8.10)
:3 t=0
The present wecrth of the velue added thus computed must be ves
n

Z__ (VA)tat > o0 (B.11)
=0

This is an indication of the positive contribution of a project to the
national income. Therefore, the project passes the first part of the
absolute efficiency test. If this condition {s not .iet, the project
should be carefully re-examined and modified.

However, merely passing this test - though very important - is still
not a sufficient oondition for acceptable f a projeot. For this pur-
pose, the project should go through the second stare of the absolute
efficiency test, which is examined under the following step:

Step 8: The present value added thus oomputed should usually comprise
salaries cnd wages (W) and a social surplus (3S). Table 9
provides a broekdown of the nominal annual values added on
wages and sooial surplus. The nominal annual valucs of net
national value added and of wages are discounted by the SRD
to arrive at their present values. These two present values
could be further utilised for applying the absolute effi-
ciency test to the project as follows:
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~B
) J. ) (M, 2/ W, (3.12)
tuo t=0

Aotually thu formula mekee scnse only if valuc added &9 positive.
Any further utilization of the formala implies that the value added
is poeitive.

I = absolute efficienoy teet of 2 projoct on the basis of
the discountecd values of valus added and of wages;

hrennt value of the expeotoed value added for the whole
lifatimo of a projcct from yoar o t0 year ji

' "t‘t s prosent valuc of thc expected wagee for the whole
S lifetime of a projeot from year 0 to year n exoluding
expatriated wages;

n = npumber of years in the cvconomic 1life of a projeot
starting from year o;
& = di scounting factor in year t.

If the sum total of discounted vaiue added for tho whole life of
a project is larger then the sum total of discounted wages, the project
is offiocient from thc national point of view. The value added produced
Yy this project not only recovers the wages neceded for its operation
but also generates a sooial surplus which is a ecurce for increasing
present consumption and for further oxpansion of the economy - payment
of taxes to the treasury, intcrest on loans, net profits, etc.

1f the value added produced by a projcct equals wages, the project
is marginally acoeptadble. It only recovers the wages paid to the
labourers and generates no surplus over and above that.

If the value added is lese than wages, therc is an indication
that the project will not produce a social surplus at all. It is
not even adle to recover the wages paid to the lobourers. Therefore,

T
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from the point f view of oontritution to thc national income in ternms
of value added, the project is not acoeptedble. HNowever, thers may de
other aspects measured by the additional indices or other conei dera~
tions such as infant industry, strategic industry or others in view of
whioh the project may necd further examination and modification to
improve its efficioncy.

In Table B.2 the application of the absclute efficiemcy test is
demonstrated again using the initial data stated in Tadle 9.

It is assumed firut that there are no prics distortiong vith regard
to prices of inputs end outputs as well as the rate of foreign exohange.
The analysis is carried sut on the basis of the same market prices, and
official rate of forelgn erchangs 31 = 5 dimars, applied under commereial
profitability. Applying thc absolute efficiency formuls ome finds thats

n n
i - ; (VA)';t 2 > w‘.t
_TO- Y}
or 137,800 > 84,300

Therefore, should there not be any price distortions, the projeet would
pass the absolutc officicnoy test, 1.e. it covers the wages of o4, 300
dinars and generates a sooial surplus of 53,5)0 dinars.

However, the project analysts found that this is not the case.
There are somec price distortions and partioularly distortions in the
foreign exchange rate. The official rate of exchange overvalues the
looal currency in comparison with the foreign currency.

Under these ciroumstances the same abeolute efficiency test is
then carried cut at oorrected prices of inputs, cutputs and foreign
exchangs. The prico adjustments are made following the instructions
in the Pricing Rule Table. The adjusted rate of foreign exchange
oontaine 30 per cent premium and $1 « (S5dainars.

Table B.3 contains the adjusted figures for the adsoclute effi-
ciency test.
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The discounted veluc added equals 234,400 dinars. This is an
indication of the positive contribution of the project to thc national

income. Therefore, the project passes the first part of thc absolute
efficiency test However, this is still not sufficicnt for recommending
a deoision on the project. It is very important to find out how much

of this veluc added will be used to pay tho vages and salaries of the
labourers and how much is thc social surplus.

By the application of formula B.12 it weas found that, while the
discounted value added is 234,400 dinars, the discounted value of the
wages is 80,500 dinars The project gencrrtes enough value added to
rocover the wages paid to the labourers. It also produces 2 substan- -
tial social surplus. Thercfore, from the point of view of oontribu-
tion to the national incomc in terme of wages and social surplus, the

project is accertable. , .

Had it not been so0, ' e. the projecct does not generate sooial
surplus, the designers should oarcefully review the projcct and modify
it acocordingly to improvc ite basic paramctors. Additional domestio
resources should be sought for financing thc project to minimize the
repatriatod payments (intcrest on foreign loans, dividcnds on foreign
equity, etc.). Special attention should also be paid to the application
of the additionzl i{ndices tc measuro the project's contribution to
other development objectives.

The comparison betwcen Tables B.2 and 3.3 clearly indicetes an
improvement in terms of value added. In both cascs the value added is
positive, but at corrected prices it is much higher, i.e from 137,800
dinars it increases to 234,400 dinars. It mcane that the prioc ooOre
rections and particularly thc adjustment f the foreign exchange rate
affeoct the project positively mainly through thc higher prices of
output, whioh compensatecs for the higher priccs of imported inputs
(investmont and materials) and the higher valuing of repatriated

payments.
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The discounted valuc of wages drops only by 3800 dinars, due to
the higher valuation of the repatrizted weges by the adjustcd rate of
foreign exchangc.

The conclusi n is th it cvalun .1 at ~crrected prices the project
marks a distinct improvement. Whil: at markct prices it was expected
to produce a sccial surplus of 53,,0C dinors at oorrected prices, it
generates a considorably larger social surplus of 153,900 dinars.

3.1 2 Rclative cfficicney test
If several competing projects pass the absclute efficiency test,
the project evaluator is faccd with the problem of ranking. This
ranking cannot be done cn the basis of the rbsolute amount of the

value added gencrated sincc therc are usually limitations with regard

to production resourccs which hrve to be talien into account.

The rankin: of investment proje~tas ie posszible by applying the
relative effiociency test to the analysis of thc value ndded accom=
plished carlier. For this purpose severzl decision situaticns may
be identified:

(1) In the case where therc are fewer projects and no
production resource constraints, all projects
which satisfy the abs.lutc efficioncy tcst can
be taken.

(11) If there is no clearl™ pronounced scerce faotor

or there arc several constraints (all important

productiwn factors arc scarce), the ranting of
alternative prcjects designed to produce the same
products should be done by using thc abmolute
efficiency formula. The higher the value added
and the surplus of value added over weges, the
more useful is the project to the economy.

(411) There ere, however, scme well-known ecarcities of
basic economic resources which the dovel oping
countrics goncrally face, such as scarcity of
capital, foreign eschange, and skilled labour.




The ocourance of onc scarcity cr another, among

other things, i{s closcly related to the stratogy
of socio—economic devclooment and tho priorities
set up. It mey thercf re be useful to e tablish
which scarcity would vitelly effect the sctting

up and operation of o project and the cconomy as

o whole. Ranking should be donc thon by rclating
the valuo added produced by thc project to the most
scarce factor in the country. Project ranking
undor thrce scarce situations rclevant for many
countries is {1lustrated below:

(2) Project renking in the copital scarcity cituation

The objective is to find which projects generate the maximum
value added por unit of capital invested. This can be asscesed by
dividing the discounted valuc -~dded by the prescnt value of tctal
invostment (both compilcd earlicr for finding the chsolute effiociency

of the projeot)s
L, - _Q.RL (5.13)

The largor the ratio, the more boneficial 1o the project from the
oapital point of view, encbling it thorcfore to bo selected in a
capital scarcity situation. In thc hypothctical examplo tho di scounted
value adde’ is 234,400 dinars and the discountcd totil investment is

247,200 dinarss
214,400 .
- Atk - oY

Thorefors, & dnar of discounted invostment sonercies 0.95 dinare of
value added. Thie co-cfficiant seciis t. bc very high, but it hes &
real meaning only w-on oompared with the same co-efficients for
alternative projects. Thc highor the ratio, the better the projoct is.

(b) Projoct ronking in o foreign exchange scarcity situstiom
The position here is similar to that under capital searcity, and

the objeot is to find which projoot produces the maximun valuc added

A1+ e ma—— b <
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per unit of net foreign cxchange cost. It is obtainecd by applying

the formulas
B - RS (3.0

P(FE) will bo the present velue of the net foreign oxchange cost of a
project compilcd in Table B.14 of thc secction "Net Forcign Exchange

Effoct”. The net forcign exchange cost is obtained as a differonco
between foreign exchange spendings and foreign exchange earnings
(savings) during the lifeti.e of o project. This fermula is applicabdle
only when thc foreign exchange spendings exceed thc fercign exchange
carnings (savings) of a project. The higher the ratio, the larger

is the value added contribution to the cconcmy per unit of net

foroign exchange cost.

The formula doca not apply to the hypothetical project because
its foreign exohange earnings and savings exceod the foreign exchange
spendings.

(o) Project ranking in skilled labour soarcity condi_f_i_q_gq

Under skilled labour scarcity conditions, it is necessary to
find the projects gencrating a maximum value added per unit cost of
skilled labour. It can be eaeily found as follows:

E - (8.15)

P(L,) is the present velue of all wages, calaries and fringe benefits
given to the looal and foreign sidilled ecmployces, inoluding the portion
repatriated abroad. This figure is readily available in Table 3.
"Manpower Requircments”. When both skilled ond unskillod labour are
scarce, the totel wage bill along with the fringe bencfits are to be
used in the denominatcr of the above formula.

The larger the ratio, the greater is {§e value added contribution
per unit cost of skilled labcur and therofore the project is prefaereble
under a skilled labour scarcity situation.




The “iscounted amount of the wazes, salarics and fringe benefits
of the local and f reign skillcd labour in the hypothetical project
was ocomputed to equel 50,000 dinars. With this it follows that:

n - g - 49

A dnar of discounted wages, salaries and fringe bencfits paid to the
skilled labour hclps to rencrate 4.59 din=rs of wvalue added. This co-
efficient should nlso bo comparcd with rcespective co-sfficisnts for
alternative projects. The higher tho cuv-efficient the bctter the pro-
Ject is.

The application f the relativc cffici2ncy tests may neccssitate
certain technical and cconomic modificatione in the project's design.
If the forcign exchange is tcc scarcc, the designers may be asked to
modi fy the project by lcoking for domestic material wsubstitutes,
alternative lower prioc imports, increasing exports, cto. Thie may
load to a certain rclief in thc forcign ¢ chongec scareity situation.

The same mey apply to capital scarcity and skilled labour scarcity.

3.2 Application -f the veluo added ceritcrion for evaluatjon of
moderni zo 44 on/ expansi 01 projocts
Modernisation and expansion are very important aspects of the

industriclisation programme of any country. It is particularly
necessary o assess whether moder: ization/expension ‘f an existing
production unit, vhich enjoys many infrastructural facilities, is
not a more eocnomical alternative than setiing up 2 now project.
Sometimes it may be neccssary to undertake much a step fur the sur-
vival of a continucusly losing industriel unit. [lodernisation is
usually acoompanied Ly cxpansion and vice versa. fThere is no clear-
out demarkation line hctwecn them. Por the sake of brevity,
modernisation/expension projecte will he referrcd to as modernisation
projects.

One may distinguish djffcrent types of ncdornisation. In a eingle
case it may consist of improving or replacing a machine or group of
sachines, which are physiocally still operatiuvnal but cconomically



odeolete. This sy hulp to resolve o bottlencck, to incroase produc-

tiom, to improve quality, to decroasc procuctiova cost, to improve

working conditiocns, otc. Oun the other cxirene, -~ modernizetion mey

oomprise & completz rcernstructior of on cxisting fr tory, replacing o
most of the uachinory an. oquipmont, and rctaining cnly the factory

Yuildings. This mey lecd to considerndlc incrcase in production

capacity, lowcr production cuets ond capital ¢ sts per unit of output, -
botter quelity, improvel working conditicns, etc  There might be in .
practioe an unlimited nuwnber of variations of mod.rnisation ietween

these two cxtromce.

As stated ~love, p~rt of the oxisting Tired copital and certain -
infrastructural freilitics arc used by thc nodcrnised project. However,
1t {s even morc importoat that the .odernizced fectory will usc basically
thec samec manpower. iaybe this is the most cssantial link between the
0ld and the modornised factury

For very simple eiid limitcd in scile modernizeticn projects,
simple techniqucs for cvaluntion may b. sufficient. For that purpose
one may conveniently us~ simplc ratc of ~cturn (formlae A 1 or A.2),
pay-beck period (formuls A.3}) cr the simplc veluc added formula
(tormla B.7). '

larger modcrnization projects, like new projccts, should be
evaluated in = two-step procedurer first, absolutc efficiency tost

and then relative offict-necy test

Although throughcut thic section the terme "before”" and 'after”
are used, actually the ‘lanual advocetes & comparison botwesn the
ourrent lcvel of uvperation - prascat or expocted in the future, i.e.
without modernisatioun, with the axpectcd parnmeters of the samc ®
production unit being ncdernized - 1.¢. vith nodeimisation.

T™e general soquance ¢f cporationel steps 15 the same as
descrided zbove for now projects Therc ~rc, however, liarities
in the computation of the different inputs rnd outputs used for the
oaloulation of the v~luc added. The inputs and outputs at the



ourrent level of operation (defore mcdornization) serve os a starting
point. The additional {nputs and outputs should bc added tc them to
arrive at the total magnitudcs of ecch input and output after
sodernisation {s comploteds

= Yalwe of ocutput « Valuc of output ot the current lovel of
operation + cdditionel wvaluc of output
duo to modernization:

= Yalue of material inputs = Material imputs at thc current
lovcel of operation + additional
inputs caused by modernisation;

= VYalue of capital = Mnrket wvaluc cr book wvealuc of tho adopted
machincs, oquipmeni, cto., from the
oxi sting production wnit + now investmont
for modernisation;

= ¥alue of repetrinted payments = Valuc of payments going
abroad at the ourrent level
of operction + cdditiomal
rcpatriat{ions due to moderni-
setion (1f any);

- Valuwe of weges = Velue of wages for employed labour at the
current level of operation + wages for labour
newly employed due to modurnization. It
may, howover, happen that modernisation
will ocut down the labour cmployed aund although
thc averege wasc ney increase, tho total
magnitude of weges mizht decreasc. This
new (reduced) amount should be taken for the
caloulation of the valuc added gencrated Yy
the moderni zation project.

The first quegtion which should be asked in evaiuating & modorni-
sation project i {f valuc added aftor modernisation is larger or at

least equal 10 the waluc added before modernisation. This oould be
axpressed in the following way:

ter mo 11
ore modernisation 2— 1 (3.16)

whore: P(VA) after modernisaticn = pressant worth of the value
addod expocted to be genercted
by o project after moderni sa~
Hong
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P(VA) before riodernization = presont worth of the value added
expoctod to be genernted at the
current lcevel of operstion.

If tho project passes this tcst one can 7o on applying thc following

tests; if not, thc project should be re-oxamined and posaibly improved.

Assuming the project passcs t c nbove first step of thc ~bsolute
efficicncy test, the noxt questjon should follows 4f the value added
oxpected to be generatced hy the moderniged “roject is larger or ot
loost equnl to tho wages to be paid to the labourerss

L, = P(v‘):;ftcr ?- P(H)after (B.17)

wheres lm = ~o~bsolute officiency test for modornization projeot;
(W) = prosent volue of the expected wrzes nftor modernd sation.

The modornization pro‘ect p~eses the abeolute efficiency test if
the prescnt veolue ~dded cxceeds the present value of wnges. However,
only passing this tost may not be sufficiont. This typec of officioncy
test only nnswers the quostion whether the modernization propos:l is
expected to gencrate a sccinl surplus. But how dees it stand compored
with the socinl surplus generated Ly the production unit priur to
modernisation? 'Thnt 48 the structurc of the valuc ndded (woges +
social curplus) after modernizntion ~8 compared to before modernd gatdon?

It moy be desir~ble for thie type of projects thot » soeond
efficioncy test be corried out by comparing the efficiency in terms
of sooirl surplus gonerntod before and ~ftor modernizsation. This enn
be dono in the following stops:

S8top 11 Compile the prosent volues of value cdded ~and of weges oxpocted
to be genorated ot the current opornting level and apply the
absolutc efficiency formulas E = P(VA) > P(W). This
mcasurcs the level of efﬁcienc? bofore moderniaction;

Step 21 Use the ~.ove formula to compute the efficioncy at the new
levels of inputs and outputs expected after modernisation;

8tep 31 Compare the officicncy in terms of soei~l surplus for the
two levels - bofore and after modermiz~tion - and arrive
at an absclute efficicncy roti s




VA) - P(¥) (~fter modernd sation
n - 4) - ofore modernd sation = 1 (3.18)

A modernisction projcct poescs the nbsolute offioioncy tcst if
the ratio is larger thom, or ot lenst oquel to, onc, or in other wirds,
if the expected mocisl surplus from the modernisecd pruject is larger
than, or ot least oqurl to, tho gocinl eurplus =t the current lovel of
operation. If this oondition is not met, one may oonsider how the
design for modornisation can be improved.

Therofore, the moderniz-tion proposal of o project should not
only pa'u. the dbsolute efficiency tost volid for new investment
projootl,. but should al‘so prove t¢ be supcrior compared to the ocurrent
level of opcrotion.

Por ranking purposcs the same rclative efficicncy tost applies
as for new investment projocts. The analysis for the likely scarcity
situations will also be tho same.

Modormd sation projects mey oompeto among thomlelvel a8 well as
vith alternnte new investment projects prcducing the same produocts

- If thore i8 no oloarly dstinguished scarcc factor or
all are scarcc, thc ronking is donc by using the abs:lute
efficiency formula, The higher the volue added and the
surplus over wngca, the botter the projcct is for the oconomy;

- If the scarce faotor is proaounced, the renkirg is made l:ur
relating the expcoted valuo cddod from the odernised projoect
t0 tho most scarce factor in tho country used for this projects

Ty - RH (3.19)

vheret l" e relative officiency of n modernisction projeot with
regard to respcctive scaroc faotor (capital, foreign
exchange, skillod labour);

MVA) = present worth of tho oxpeoted valus ndded after
modernisation over the lifetime of a project;




P(SP) « present volue of the expoctod scarce frotor (ocpital,
foraign exch~nge or skillod ladour) committed to the
rrojoect due to its modoernizntion. This value is
cumputod ~s thc sum totcl f the cxpected magnitude
of the scarce factor to be committed during moderni-
zntion and its coctunl valuc at the ourrent leovel of
npoerction.

The higher the rativ, the larger is the value added contribution
to the economy por unit oost of the scarcc factor.

PTable B.4 conteins the neccossary aggregnted dnta for asseasmont
of an invostment propusnl to oxpand and ot the samo tinme comsideradly
modorni se an oxisting industrial osinblishment. This tablc oontoins
two A fforcnt typos of dntat

(a) Presont velue of valuc ~dded, wages, inveatment and sidllod

labour whiol charactorize thc factory undor the ourrent lovel
of oporation, 1.0, beforc modernizction. They oombine actual
data of the faotory's past and present performonce with

dnte oomputod on the besis of ite cxpected performanoo,
should oxpension ond modernizotion not be undertakeng

(b) Expected prosont valucs of velue added, wages, investuont

akillod 1labour aftor moderniszcticon.

Table B.4 Lvcluation of o lloderntzation Projoot
(in 000 dinors)

P -~ -

Defore After

Itoms oxpansion/ | exponsion/

modornigation| modernisa*i oy
1. Presont volues of valuc edded - P(VA) 65 90
2. Present values of wnyes - P(W) 63 64
3. Proscnt valuos of investment - P(I) 250 300U

4. Prosont velues of wages nnd fringe
:(ono)ﬁtl prdd to skilled labour - 35 45
L

: |
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Ths first questjon which im t. de askod is whother the value
added after modernisation of the factory, i.c. p(u)l. is larger than
the value added before modernisation, i.e P(VA)O- The available data
oonfirm that it iss

M), - 200 | 138>
o ’

8ince this oondition is met, tho second question follows: Is
the expeoted veluc added, i.e. P(VA)I. large enough to cover the wages
paid to the labourers, i.c. P(H)l, and to0 havo a surplus over and
adbove them? The data from Table B.4 confirm that it is:

Mm); = W),

or
90,000 > 64,000

With this condition having veon met, the Shird question followss
Is the expected social surplus after modernisati.n larger than the ome
under the ourrent levol of opesaticn? The answer tc this question is
aleoc positive:

P(VA), - P(W), J00 - 64,000 | 16,00 | g3,
’I EI’O = ﬂi"o 5! - 3! ]
Therefore, the propcsed projest for modornisation of the existing
factory is aocoeptadle. The projeot passes ths absolute sfficiency test.

Tabls B.4 almo contains the ncocssary data for carrying out the
relative effioiency tsst. This tcst is applied with regard to two
soarce factors - investment and skilled ladour.

(a) estment: The pressnt value cf tho invsstment of the
existing factory is 250,000 dinars. Tha expectcd prosent value of
the investment of tho moderniscd projeot is 300,000 dinars. Part
of 4% is the book value of ths adoptsd equipment of the existing
faoctorys




P(Va) ]
000
ml - 3 . ) = 0.30 dinars.

A &inar of investment in the moderized project i3 criected to generate
0.30 dinars of valuc added. Thie ratio is higher than the samc ratio
in the existing foctory (0.26). This i1s another indication that the
proposed modernization is sound. The ratic 0.30 has tc be comparcd
with the same ratio in an alternative project (if nny). If the proposed
modornisation assures a highor preductivity of the investment in terms
of velue addcd compared with th: existing factory hut o lower pro-
ductivity compered to an alternative propesal for o new investment
project, the m-dor.ization propos~l should be re-examined carefully

in order to be improved

(b) Skjlled lnbour:t It can be scem from Table B.4 that the
present valuc of woges before medcrnization is 63,000 dinars and the
presont valuo of woges and fringc benefits paid to skilled labour is
35,000 dinars. After modernization, the cutput gocs up considerably
and with it the value added. The wages, however, rcmain practicelly
the same, although the number of manpower employod will have dropped.
The share cf the skillod labour incrcascd on the account of the
unskilled onc which i3 reflected in the considernblc increast in the

presont value of wages and fringe tenefita paid to skilled labour:

P(VA) 0, 000
m—‘ - -%54:—()-&- a 2.00 diners.

N

One dinar of aiscounted sclarios and fringe benefits paic to skilled
labour is expected tc generate 2.00 dinars of net national value added.
T™his is highor than the samo ratio in the existing factory beforc
modernisation (1.86). This confirms the soundncss of the proposed

sxpansion.
The co—efficient 2.00 dinars is then comparcd with the same co-

efficient in an alternative new projcot proposal. Assumc it is highor.
The oonclusion 1s that tho propcscd cxpansicn and moderni zation assures
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a Mgher productivity of the skilled labour in terms of value added
as oompared with the existing factury as woll 28 with an altornative
proposal for a new investment project. Therefore, it passes the l

rolative efficiency tcst in torms of productivity of skilled labour.

3.3 lication of the valuc added criterion for e!ﬂuation of
1n§§§ }

al _comploxcs

There aro circumstances in which it is nccesaary tc evaluate
investment projccts as a complex and not separatoly. An jindustrial
gomplex may be dofined ns a group of sclf-contained projects which are
technologically, economically and geographically closely interrelated.
Any substantial change in one of ths intcrreclated projects imnediatoly
affects the others.

The intorrolationship between thc consti tuent projects may be
besod on successive procossing of thc same raw matorial (chemical,
motallurgical and textile comploxos, agro-industirianl complexes); om
oomplex utiliscati n of different components of the raw material
(chemiozl and paetrochemical complexes); on participation in the
production of parts which are aascmbled in = final prcduct (ongincering
complexes); on utilization of common infrastructure, such as transport

facilities, eloctricity, watcr, stecn, gas supplics, ote.

An {ndustrial conpl.x mey comprise cnly industrial projects
(mning and menufsacturing) ae well as subsidiary projeota from other
ssctors of the oconony, 1.s. agriculture, transport and communications,
otc. The oonatituont projects moy or may not dbc under the samo

managenent.

An industrial complex moy comprise thrce groups of consti tuent
projectst

- A" - new investment projects;

- "P" - existing production units being moderniscd/cxpanded;

= "C" - existing production units wvhere some capacities arc
being under-utilised.

The industrial complex cvanluation technique may be used for $wo
purposess '

st R . e
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« Measurins the t tal bencefits and costs ¢f o group of inter—-
related projects cunstituting an industriol complex in order
to improve the cofficiency <f the ccrplex as n wholc;

- Measuring the indircct bonoiits and ceosts of o investment
project occuring in vthor investment pre jocts and/or cxisting
production units.

In addition to this, the suggested cpproach may help to "internalise”

somc external (indircct) cffccts, which arc difficult to measurc, and

0 eliminatc the implicaticne of heavily distorted market prices of

{toms exchanged among thc cemstituent projocts. The former is

achieved by ovaluating all individual projeccts as ounc unit, i.e. the
industrial complex; and the latter by valuing internzl inputs and
outputs at production custs and applying currcnt or adjusted markct
pricos only to itomc dclivered to cr procured from cuteide the

industrial complox.

3.3.1 Eveluoticn of on industrisl ccmplox

The purposc of grouping projects in the process of projoct

ovaluation into industrinl "complcxes" is two-fold:

(a) To take a bronder view of the efficicnoy of a group of
intorrelated nrojeccts Ly bringing to the surface their
techniocel, econordc and social links;

(t) To provide en uppertunity for "techno-oconumie rodesigning”
of tho constitucnt projocts {f the cvaluation results

suggest. This rcdesigning may lead t. considerable
benefits through the econoy of scale, botter utilisation
of planned productive capacities, morc cfficient
marketing, etc. An catimnte of such advantages can be
dona ocnly by analysing the individual prcjects as ono
complex,

The evaluation of on industrial ccmplox i3 ocarried out {n the

following manner:
Step 11 For evaluati~n of a complex, if poseiblc cach constituent
project has to bo appraised separatecly. The rationale for




£
a‘%

Stop 23
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this is that by cvaluating first each project separately,

information is ccmpiled as to which constituent projects

of the complex are weaker, aad where tc lcok for

efficiency reserves. The evnluaticn has tc bo done by

applying the abeoclute cfficiency tcst suggosted for new

prcjocts. This individunl cvalusticn of onch constituent

project should not imply that cach project should pass the

absolute officicney tost on its ovm. As stated above,

the applicaticn of this test only aims at {dentifying

the woak links of the complcex.

Computc the vnlucs of ocutputs and inputs fur the complex —

as o wholet wutput valus, meterial inputs, investment,

ropatriated payments, by compiling a. Intcgroted Value

Added Analysis tablc for the cntire complex. The genoral

rules for compuiing thc values of inputs and outputs of

an industrial complex arc tlic same o8 for individual

projects. Therc arc, however, cortain implications of

the fact that the wholo complex is appraised as one large

unit, thoe individuzl projects being constituent parts

of 141

- The value of cxpected output delivercd by the coumplex
(sales revonuc) is valued at current or adjustod
market pricecs as pcr the pricing rulcs;

= The valuc of cxpected currert material inputs procured
from outsido the complcx arc valucd at ourrent or
adjusted marikot prices;

= The value of cxpected investmentss () for new projects =
their total investment; (b) for mcdornisetion/oxpansion
projects, ogain their total capital (now investments
plus the utilized old capital), and (c) for units having
idle capooitics - their oxisting capitcl since they
will usuclly not noed ary additional invostment.




Step 1t

Step 48

Step 5¢

- The velue of expected repatriation payments: (a) for new

projects - their total amount; (b) for modernization,’
expansion projects - as suggested in the section for
evaluation of mocernizaiion projects; anc. (¢) for units -
with idle capacities - foreign paymente under normal
level of operation plus any additional foreign payments
caused by the better utilization c¢f the capacity. .
The nominal annual values cc-puted under Step 2 abuve are to
be grouped as follows:
- Sum total of the values of output, produced by the ' {
di fferent constituent units and delivered by the complex
(0) 43 h
- Sum total of the values of all material inputs (investment .
and current material inputs) used by the constituent units,
prooured from outside the complex (iT + I)(t:'
Subtract for each year the nominal values of all material
inputs (MI + I)j from the nominal values of output (0}, to
arrive =t the nominal veluee of the Net Domestic Valus Added
produced by the oamplex (NIVA)S for the respective yeare:

(mm)‘: - (o): - (1T + 1)) (B.20)

S dtract from the annual --alues of Net Domertic Value Added
computed ab. ve the annual values of lepatriated Payments
(R): to arrive at tho expected annual values of Net National
Yalue Added (NNVA): for the respective years:

(1ma); - (0 - (M +1+ R): (3.21)

The nominal values of Net National Value Added mso computed
fur each year of the lifetime of the couplex should bde

di scounted to the base year by applying the Social Rate of
Discount (SRD). Pur this purpose, the discount factors should
be identified from the present value tables for each year
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corresponding to the adopted SRD. The nominal amnual figures
of (NNVA)] are multipliad by the corresponding di soount
factors ( 8), to obtain its present value. The sun total of
the {ndividual annual present values gives the present vylue
of the Net National Value Added for the industrial complex:

L
\  § c
3-1— / (VA)J’t 8,

———

which can be expressed in the following way:

e.. ! :L' . ey
Y < (V‘)J t% - “E.Z ég‘ [E’h (mum)_;’_ s, (3.22)

= o

The present worth of tine value added for the whcle complex

thus computed must be pouitive:

1] n

T- c—l
; ?{ (vn)d't a, >0 (3.2))

T™is is o olear indication of the positive ocontridution of the
industrial complex to the matiomnal inoome and therefore of
i{ts soundness.

Step 61 The presert worth of the value addod for the complex thus
computed should usually comprise salaries and wages (W)°
and a sooial surplus (S3)C. It 1s ecsential at this stage
to compute the expected discounted amounts of wages and of
sooial surplus. The nodinal annual values of expected wages
for the entire complex comprise: (a) for new projects -
total wages, exoluding the repatriated portion; (b) for
modernisati on/expansion projects as suggested in the section
for evaluation of modernisation projects; and (o) for units




Step Tt

..134..

with 1{dle capacities - wages paid under current level of
operati on plus cny wages for edditionslly sppointed
personnel tc secure better utilization of the available
idle capaoity.

The balance of the difference between the nominal annusl
values added and the nominal annual wages is the nominal
annual social surplus. The norinal annual wages (H): and
social surpluses (SS): thus computed are multiplied by the
corresponding discount factors (referencs 3tep 5 above)

to obtain their present values. The sum total of the

annual present values of wegcs makes the present value of

the wages for the whole complex:

Loom n |
W), &, .

‘ Z..T Zt_'( )Jvt t

: J= =0

The same applies to the social surplus.
¥With the major components thus conputed tho absolute efficiency
test for an i{ndustrial oomplex can he applied:

r° . VA= p(w)° (3.74)

or tho came expressed in more elaboratc termss

© . Z Zm)g't oy = Z:: 2:: )]y o (225

wheret

m

means the sum total of the value added (wages) for
all constituent projects in the compler - starting
with project j and ending with project n. These
projects from j to m could be only new projects, or
new and moderni zed/expanded projects, or new projects
along with modernized/expanded production units and
existing urits with idle capacities.
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means the total sunm of the valuc added

(wa.cs) for all constituent project: in
%— . thc complex from j to m

m
(S—) for 211 years of their ecomoric
1

life starting from year t=c (the beginning
of construction) and cnding in year n

n

2:6)

If the present wort: of the value added is posjtive and
Jarger than the present worth of wages, the complex as a
whole is officient. If this condition {s not met, the
attention should be focussed on review and redesigning of
certain weak constituent projocts as idsntified under
Step 1. above, 20 that thc overall efficiency of the
complex is improved.

If the ranking of industrial complexes is roquired, it will alse
be possidble to find the efficiency of the complex as a whole under
oapital, foreign exchange or skilled labour scarcity conditioms by
applying the same formulae as havc been carlier muggested for individual
pcojects,

Table 5.5 contains the necessary aggregatod dnta for svaluatiom eof
& Rypothetical investment proposal to set up an industrial complex
oomprising two new projects which will be closcly related with three
existing factories, two of them heving idle capacities.

The values of the ocutput on Row 1 of the Table express only cutput
oxpected to be deliverod outside the complex by the constitueat preo-
@uction units, and subsidics paid to the existing factories.

The values of the material inputs (Row 2 of the Tadle) comprise
investaents for fixed capital (domestic and imported) for the new projects
as well as the book value of the fixed capital of the existing faotories
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whioh will become part of the complsx. In addition, this row also
contains the value of currsnt material inputs (domestic and imported)
procured from outside the complcx.

Row 4, Rspatriated Payments, contains as explained earlier the
expatriated portion of the salaries of cxpatriate labourers, interest
on forsign loans, dividends to foreign shareholders, etc., &irectly
associated with the establishment of the industrial complex.

The enginsers and the cconomists found that the ecomomio life is
expected to be 16 years, including the construction and the running-in
periods.

Te evaluation of the proposed industrial complex lead the evalua-
tors to realizing that the project was not acceptable in this form. The
expectsd present worth of the Value Added is only 77,600 dinars, while
the wage bill to be paic. to the labourers is much higher, namely
130,700 dinars. The project is not in a position to cover the wages
and is expected to drain 53,100 dinars from the social surplus producsd
by other sectors of the economy. This is, of course, undesirable. The
evaluators recommended a modification of the proposcd complex.

The experts who revicwed oarefully the proposed establishment of
an industrial complex found:

(a) The two new investment projeots, proposed to be part of
the complex, are very efficient by themselves and no con-
sidsrablc improvements in their design are thought to be
likelys

(b) Two of thc three cxisting factories have had a very poor
performance thus far. Part of their capacities have not
Deen utilized for years, the tochnology was found to be very
obsolete, part of the equipment was 0ld and the management
inefficient. Tho governmont was supporting them by subsidies.
Two yoars ago there was a proposal for their modernisationm,
but the action was postponed in view of their proposed
joining the industrial complex when thc position of the two
factories will be revicwed in line with their being part of




- 138 -

the complex. The experts came to the conclusion and proposed s major

reconstruction, modernisation and cxpansion of the two factories to

f1t better the roquirements of the industrial coaplex. A feasibility

study was prepared by an Engineering Dosign Organiga’ion. As a result -
of the proposed expansiom and modernigation the annual output of the

ocomplex is oxpected to inorease from 150,000 dinars to 200,000 dinars.

Por that purpose additional 50,000 dinars of invcstment will bo needed, ®
making use also of muich of thc available equi pment bcfore the moderni -~

sation. The annual current material {inputs are expectcd to increase

from 80,000 dinars beforc the modernigzation to 90,000 inars afterwards.

Due to the more up~to-date equipmnt and technology, in spite of the

inorease in output, the number of pecplc omployed will drop by 10 per

cent, but the average level of skill will increase and along with that,

the average annual wagc. The total annual wage bill, consume’ in the

oountry, howover, remains unchanged, i.e. 20,000 dinars.

T™is boing 80, the new oconomic picture cf the industrial complex
is presentcd in a very aggrogate way in Table B.6.

The eveluation of thc redesigned industrial complex loads to
positive oconolusi onas

c (-—n-— c - . 0
2’ . Lr / (VA)J’t . = > ) (')J.t 8,
=1 “teo =1 “T=o

or
227,900 > 130,700

The proposed industrial oomplex is expected to generate 227,900
dinars of present worth of value added. This value added is enough to ¥
recover the wage b1l, 1.e. 130,700 dinars, end provides 97,200 dinars
of social surplus. Therefore, thc indusirial complex passes the
absolute efficiency test. \j
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3.3.2 Measuring the indirect effccts of an investment

project
Tho industrial complex techniquc can be conveniently used for
tracing and/or mecsuring the indir ct benefits ond ccots of a new
investment project. Thesc are additionzl bencfits and costs caused
by an investment projoct undcr examination, occuring in other techno-
logically and economically related projects. Should the project under

consideration not havc becn cstaplished, the indircct cffects would

not have occourred.

An investment projoct may provokc the cstablishment of other
new projects, modernizati on/expanaicn of existing production units
anq/or help the better utilization f existing idlc capacities in
other cstablishments. It is justificd to tracc the indirect effects
in the above-mentioned projects (cxisting cstablishments) only if the
causal relaticnship between them and the project considered is clearly
and indisputably established. Thesc indircct effccts should be
counted for only as long as thoir occurance is duc to the project

under considcration.

An investment project may also induce other indirect benefits
(benefits to the wholc area provided by the project's infrastructure,
benefits to other entcrprisecs using a manpower which has acquired its
skill on thc pr- joct under cxamination, ctc.), or indirect costs
(pollution of air or water, n ise, destruction of tracitional human
values, cto.). Howover, thesc indirect effects are not measursble
and therefore not hendled in this section, Refecrence is made to them
under "Supplementary Considerations". Tris section suggests an
approeoh only for identifying some measurable indiroct effects.

Tho prooedure for measuring the total effects (direct and indirect)
of a project is as followss

Step 1t Compute thc direct value added =nd direot wagcs of a project
being ovaluatod as suggested beforo.




Stop 2

Stop 3

f
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Identify other projects or existing production units on which
the projoct in question will have a direct bearing - cstablish-
ment of new projects supplying tho inputs or receiving its
output for furthcr processing; roquiring modernization or
expansion; better utilization of oxisting idle capacitics
with nogligible or no additional investments.

On the basis of Table 9 of thc model formats, compute the

addi tional (indirect) valuc added for cach year of the

economic life which will bc produced in the linked projects
duc to the establishment of the projeot under consideration:

- for other now projects, takc the total value added
which they are cxpected to produce;

- for modornizod/ expanded projects only the incremental
value added ae 2 difference betwcen the value added
after the modernizetion/cxpansion and at the ourrent
lovel of operation;

- for production units with idlc capacities only the
inoremental value added as a rcsult of the better
utiligation of the available capacitics.

For the proper computation of the indirect value added,

soveral {tems should be carefully identifieds

- for othor new projectss total output, material inputs,
investmonts and repatriated payments, if any, should be
taken;

- for modernized/cxpanded projects: only the incremental
(sdditional) output, material inputs, investments and
repatriated payments, if any, actually provoked dy the
project under considoration;

-~ for production units with idlc capacities: only the
inoromental output, material inputs, investments, if any,
and repatriated payments, if any, related to the better
utilisetion of the available capacities.




Step 4+ Add up the indircot valuc added so computed to the direct
value added computed under Step 1. above to obtain the

Step N

expected totol value added for each year. Discount the
annual figurcs, mltiplyl.g them by the discount factors
(.t) oorrosponding to the selccted s.cial rate of dimecount
tc arrive at the present valuc of the total (direct and
indirect) valuo edded. This will be tho first component
of the absolute officiency formlas

n

<<
P(VA) = _4“ /: (VA)j't 8, (B.26)

j-l tao

Compute tho additional (indiroct) wages for ecch year of the

economic 1ifc which will be paid ir the linked-up projects

& to the establishment of the projeot under considerationt

- for other new projeots toke the total expocted amount of
vages

- for moderni zod/expanded projects, only tho additional
amount of wages as a diffcrence bctweon the wagos paid
after and before tho modernization/cxpansion. If the
amount of wegzes decrcascs duc to modernizetion, this
differonce is taken with a minus sign and deducted from
the total sun of wages:

- for productiorn units with idle capacitics, only the
weges of the sdditionally employcd labour to secure the
better utilization of the existing idlc capacities.

Step 61 Add the indircot wages to the direct onos to odtain the

expeoted total sum of wages for each yoar. D ocount the
anmal figures, mltiplyirg them hy the discount factors (.‘)
corresponding to the selccted social rate of M escount to
arrive at tha prosont value of tho total wages (direct and
{ndirect) committcd in a project. This will give the seoond
component of the absolute cfficiency formulas



m n

< <
W) = (w)-,t By (B.27)
‘r G

t=0

Step 7t If the dlscounted value acded computcd under Step 4. sbove is
positivo, apply the absolute officicney formulas

E = P(VA) = PRW)

ar cxpressed in more elaboratc tormas

m n__ L s}
: - -;. é () 4 2y = >_T :: W), 8 (320
L+] Jm t=0

where T.—. 3 stands for the total veluc added or weges
(drect and indirect) ocouring in & project
/ under consideration and in all linked=up

;T 0 projects from j to m

m

(S°) for their entire economio life from
n

the year o to thc year n (Z)
t=0

1f the net result is a positive value added and a surplus of
value added over wages, or at least oquals wages, the project
is efficient. If this condition is not met, the project with
all its linkages should be carefully revicwod and if necessary
redesigned to improve its overall efficiency.

1t may, howcver, be difficult to moke such an analysis in all

’ cases in quantitative tcrms. This in in principle recommended
for large projects with apparent implications for othaor
X projects. The above suggested approach may bo attempted when

_ reliable date are avajlable and can bo utiliged for this
purpose. If this is not the casc, the absolute efficiency
"' test mey be carried out on the bosis of the direct benefits

and costs only. With rcgard to the indiroct bencfits and costs,




qualitative anal; :is nay be applied, based only on tracing
the effects in liniked projects sc far a: possible by the
applicatiun of the apprcach sucgested ahove or any other

munner as may be found po: sible. -

The application of the suggested appr-ach for measuring the total
(airect and indireot) effect of an inveetment project is illustrated
below. Table B.7 contains the a.gresated data on direct and indireoct
outputs, investments, cu:rent material inpute and repatriated payments <
needed for measuring the total value added (direct and indireot)
generated by an i.vestment project.

Por each of the iteric in this table separate tables have been ~
compiled, bLoth for thie Airect and for the indirect effects, using the
standard formats provided by the lanual. Taltle 5.7 contains seven
basic items, but for the sake of clarity, tlic breskdown of emoh item .
on direoct and indireot components was also tiiought to be useful and
therefore included in the table.

The analysie of the data in Table B.7 provides a clear picture
of the total (direct and indirect) effects of the hypothetical project.

Evaluated on the grounds of its direct effects only, the project
is sound enough. It ie expected to generate » present worth of value
edded of 234,400 dinars (Table B.7, Row 7.1) while the present value
of the wages 10 be paid 1s 80,900 Hnars (Table B.7, Row 7.1.1)1

n n

E = (VA)t 8 _>_ 4_ (w),‘ s
/Co 0

or : 234,400 _= 8C,500 !
or 153,9C0 dinars of social surplus
Therefore, the propcsed project {8 expectec i cover the wages and

to gemerate a social surplus of 153,900 dirars. Witk this charecteristie
the project is acoentabdle.



seTag MNuTIYEd S N TN owwiTdueo Ul ‘Liveseceu wewn ‘seatsd pejyswnlpe 1v se 1 an s¥ s021id J040u TOmyse
TORTEA Woq 8ATY 3 W] PUR minding edwerpne WWmic] Jo o318 POSWIPE 1B PUNTEA Weeq Sasy ‘satewmy 'u?l u} se ‘siwencduso ‘E

EY
Guﬁ.u.mv’?
9°¢k § 606 o]t tlrovfazr)oerjsriLorletlértlvzlc-zlsz gz o ¢ eI Ppuy !!.ooﬂwlnﬂmm%
9°09Y] Srjevje-c]eclceo]g9]s-tlcolo-6fL€]sds 1z g-tqo-cqy -9y Lol VAR 190X TPEY Poswnee W 2°)
(9 x 1°1°6)
Grog | 2z Je-z|Gz oz ]o¢ (e c o€ Jor ev iy ct ]t €626 9" - P !JI g.amw :
sz 1

VAN 39010 PoAWmOIS Y (-}
(9x9) i AN -

("e) syez yumeo
“SW 6 ¢ sieysw] Juiywees W °

v¥eel ceyge6otg 1°€yg rod 9°crie ot L°sY v* g ergo-txec 9°ocAl* L°¥%] ¢
0°S6E) o0-LY L-9¥ a1 2°0q 6°12] 9-€2) 29 62 S 1 o-ve] -] o= 1] 1- 1 <- N.J
0 Y9

|

- [et°0 ft-0 k20 T.o bz-0 Jz-0 ﬁ.m.o {30 ﬂm.o 0 T.; -0 pS-o fo-

(o]
' royudane
= 0°6lo°sJ0°C Jos fnC Jo°G Jo < fo*C [0 S o°¢ Jo¢ fo < }o< |o-¢ 0°C ("m)salwm yaeavpul 1°2°¢
= | oo Ao -An-cdo-R o.ﬁ ie- [ge. Lde. [N«. <. [Rle. FYIe. FOYe POYe. (Z°v=2°CYvamt veeawm] 2°G
(136 Mex‘( g eremg
- o.ui o°2¢gon-zyjo-zrjo-zrjo-zrfo-zrfn-zrjozy o-zt| .°71} Lo Lotl v -6 1¥-¢ ("n) saden 33eaWg 1°1°C
-1 9°69f ¥ v.mujc& vzoprezofrezoA vz rezd vz z- 1 214 FAFKe F'3d4¢ oy} T°Pr=1°C)VAmN yosaWg 1°¢
(¥ = €) voppe
= | ovd reid r-ief -vicdve10)v- 10 v 1 vigrL v.iﬁ ~.J N.J a.j 6 ourea remeTyou vog °
voynduee - sywemled
=] o°cjoSfo-< Jo*c Jo-c lo°S Jo < Joc Jo S foc lo-¢ 0°6 10°S [0°S Jo°¢ coyernyedes yaeaypu] 2oy
' (7 mox ‘(g orany )wrven
< e-ozjo-tygo-trfo trjo-crjotrjo-crjo-ct]n-ctjo €1}z o1 zegye-or) -6t} S -61] g°n2lo-oz]o-0ef - ¢t C-g - ~fod peyvinywdes yoeung 1°F
- = | 8°Rjo-en0°9tf{o-gt}o-atfo-gt}o gt 0°et a.& n-grje ezje-cga-cefs-v2]<-refo-c2|g- 2l s0z] ¢- 61 G°9 - (4) sywomied poyuiryedey -
'| -] ocotjooffo-okfo-ok|o-offo-oclo-0€]o-of|o-o€f 0 -0¢f 00| *0e] 0-0€] 00t fo-0€] 006 0-0€jo-oz] 0°otjp-o2) P-ot) (2°2=21)vaON yoeavpuy 2°¢
= rogr-syv-si vesiyrciivesiiv-silv-cilv-cily-silv-cilvec yesLjrecLir Li] v 0g v.ﬁ 1A R&IE. X432 L3714 (1°2=1°1)valu soeaWg 1°¢
(2-1)
- | roqgr-ugr v.lw.Lv.n}v:Lv. | v.Lw. w.Lv. L A" 1 AT EATY FALY v.L T LLpESST 25t POPER SNTEA INOOWP joN °
i mj m.j ml j J _ royniess - syndul A
0°0Z]0°08 0°0Z]| 0-0o2]0 o2 jo-oz]o oz o-ozlo-ozl0-0zl0 0z o-oZj o-oz}o-ozjo-oz}o-0zjo-0z]o-ot]o 01 0°0Z p-ot TeRIOYE Loea W] 2°2
(T mou ‘(¢ sTewy)
< | Y9 1Q et 9°1S) 9 169 tS 9 1S 9 1) 9- 1<) 9° 15} 9° 1< 9- 16 9°1519° 1<]9° 15§ 9- 15 9" 1<) 9t vz ) c-cet k-2t sywin] TeRIayem JeeuN [°2
(1 + p1) sywluy
S Ut ecriioctlsctifoctife-tefo tfoctefoc o L Ty tLio tL|9 tL 9 tLf9 TLf9 19§ r2¥{s-SSt Kozet TR Jo sureng °7
Poyniune
-1lo 0°09 0°05]0°06}0°0G jo-nS _o.om 0°0$10°0540°0S}0-05{0°0%f 0°0<}0-0<bo-05) 005 ] 00¢ joco€jo-oz] - - = ndytn jaexmpu] 2°(
(1 neg’c g orewy)
= | owjo Ly o Lao- Lo Lafo- nm 0-Lao"L .ﬁo. 0°Lao" Lao- 640200 Yo" LS 66] - | - ynhoe yeeal -t
= jousgo-Lifo"' o Lo° . . “Ligo"LijoLigo Lo Lo Lo Lo 6o . X [413 - - (0) vwdyme po smyey °y
on.oﬂﬂﬁzﬁﬂ.aﬂﬁzgaohumva~ao swe
sawe] ‘1

(sswuw ggo w¥)
)&ﬂﬂ'ﬂ‘ﬂgﬂi L°€ orasg




Thoe above conclusion applies when the project is being considered
by iteelf, out of the context of its techrological and economic rela-
tionship with other projects, Hoth on the input and on the output side,

With the scope of the project =nalysis Teing broaden by including
the indirect effects of the project under consideration, the above
oonclusion ie Leinzy confirmed end amplified. The expected present
worth of the total value added (direct nlus indiract) gcos as high as 395,000 -
dinare (Table B.7, Row 7). The expected present value of the direct and
indirect wages is 117,100 dinars (Table 7, Rows 7.1.1 and 7.2.1). It
follows that

m 1) Il
- <3 N - -
I ; L (VA), , u > D (W), 4 8 |

:0 J.l tu0
or 395,000 ~ > 115,100 .
(3] 275,900 ddnars of social surplus

Therefore, the total (direct nlus irdrcct) value added expected
t0 de generated by the proposed project covers tl.c expected wages and
provides a social murplus of 275,900 dinars. 'ith all the uncertainties
forthe future whioh iay affect the project, one may be mcre confident
that, althcugh the expected social mrplus may not be exactly achieved
for unforeseen reasons, therc is a large marzin of safety. llost likely
4he project will still be sound under more M fficult economic conditions
(Mgher prices for inputs or lower prices for output, lower capacity
utilisation, etc.). lore precisc information un thet could e obtained
only after the application of sensitivity and nrobability amalysis.

On these grounds the project could be rocummended t0 the docisiom-meker ¢
for acoeptance.

4. Atgitiongl Indjices »
Additional indioes in project evaluatiom rcflect the fulfillinmg
of development objectivee other than those encountered dy the besio
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oriterion and therefore require the appraissl of the projeot's con-
tridution to the said objective(s).

The distinction betwoen basic criteriom and additional indices
made in this Marual is only optional. Under certain conditioms in
line with the national objectives, some of the so-called additional
indices may Decome as important as the besic criterion. There can b
any mumber of such situations and objectives depending on the strategy
of development of a country, but gencrally there are four well=knean
sltuations for which evrluation mey be nocessary.

Pour additional indices are, therefore, suggested to be included
ia the amalysis, Cepending or their significance and appliocation in
each individual case. The ordcr of listing the indices below does not
reflect any order of priority assigned to them. Their relative
importance will vary from country to couniry and from time 1o time
within the same country. These indices are:

« Bmployment effect;

- Distridution effect;

- Net foroign exchange effect; and

= International competitivenees.

Suggesting a eet of indices does 0t mean that all the four need
1¢ always be simultanecusly applied in the evaluation of every project.
It is wp to the evaluator to select thc relevant addi tional indices,
sudjeot te the socio-ecomomic framcwork im which an imvestment project
i deing evaluated.

4.1 Employment sffect
If the creation of new emplayment opportunities ie ome of the

principal development objectives, the planning asuthority tries to
ereate the largest number of new jobs with s given capital. In other
words, it attesptie to invest as little capital as possible to opem
eash single mew job.

The labour force is usually composed of unsicilled and skilled werkers.
The f1ret are those who d1d not wadergo any kind of traiming or educatios,

while the latter have dame 50 in order to master their job.
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IMen evaluating an investment project from an- employment point
of view, its impact on Loth unskilled and skillcd labour should be
taken into zccount. Murthermore, not orly *irect ocnploynernt, but
also the indircct employ.ent shoul . be concidercd. | aercas the direct
employment relates to the new employmant onportunities creoated within.
the project, the indirect ones cover tlc jou opportunitics created in

other projects linked with the pro‘cct which is being evaluated.

"It is worthwhile to try to estimatc tho indircct employment effects
at least for thc one round - projects dircctly connceted with the project
on both the input and output sides. This is doie by analyzing eech
project in question individually. Tor lar:c prOjocfs, it may bc pre-
ferable to estimatc the new cmployment offccts even for further rounds

of linkages on the basis of information which can be availadle or by
applying some standards based on the past employmeni results from such
projects in the country or smhroad. In such a way, the total number of
new cmployment opportunities ean be cssczsed.  Nevertheless, it seems
rational to account for the indirect caployment effect only i.n.danu

where it i8 obviously pronounced.

The saine logic should be applicd to assemsing the total capital
required to open the now jobs. In other words, tho total inveatment
of a project comprise the direct investment and the additional invest-

ment needed in the backward and forword linkase projects.

" Por cstimation of _ direct i.vestmerl and indliect cmployment
when possible, the industriel complox tochnique is recommended.

Thus, thc procodurc of estimating thc new employment opportuni-
ties created by a projcct can be divided into three stcps:

Step 11 Calculate thc number of unskilled and skillcd workers
employed direotly in the project in a normal year
(Ref. Table 3. Manpower Requirements).

Step 21 Estimatec thc number of unskilled and sikilled workers addi-
tionally cmployed in backward and forwerd 1i ro jects
in a normal year. The projects directly connecte the
project being evaluated should be included, while those
involvcd in further stages of multiplication effect are
neglected, cxsept in cases of large projeots;
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Step 3t Computc the amount of capital investcd in the project and
estimate the capital necdod to be invcated additionally in
beckward and forwvard lintage projects,

Theeo can be i1llustrated am £ llows:

Table B.0 Total Now Employment Opportunitics

__ Jlumber of worcr cmployed - ]
Effoct d%».‘aul'l ed  oxilled Capi tal
workers vorliers Total invested
ocation " (”u) (I-!') (WT) (000 cx:lntu-l{h
f effoct | (1)
1. Within a project 50 1h0 200 200
2. Input supplying e
projects 20 30 5V 30
3. Output using
projects 10 40 50 10
Total 850 220 3.0 270

R W A -

Indi rect employmcnt effccts depend in roal life on the rate of
1ad ur utilization in thc linked projects. If they operatc below their
full ocapacity, thc employmant cffects will be sncller and the ostimates
of indirect employment will hove to be lowered. Similarly, a reduction
would be naeded if the iplementation of a project 1 .ads to some un-
omployment in oompeting industries. It is also possiblo that the project
may sttract somc labour from cxisting projects who will not be replacod.
Such factors, if assessablc, can as well be taken into aocount in
finding the overall net employment effects.

Purther, all forei;n pcrsommel should be subtracted from the
parber of workers $o w.0: the employment opportunitics are going to
be opened. Pinally, the total amount of capi$zl invested is derived
YWy adding up the nominal velues of investments in different yoars,
1.0. wWithout discounting.
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Table B.0 gives the elonents to cCeta mine the employment effect
of a project. Three Aiffereat irdicat 1s ne; be computad for this
puarposes

(a) Wp or 'l indic-tias the *otal number of new job opportunities

or the nunver of new jobs for 'uskilled workers., ZEoth the
new jobs opened within the rroject as well as those in the
inputs supplAng and outputs using projects are accounted
for; W ‘

(v) 20 . o . {8.29)

showing the umber of mew joh opportunities created bya
ugdt of investment, both within the prcject and in the
linked projects, if possible A unit of investment ocould
" be 100,000, 1,000,000 dinars cr any other convenient figure;

(o) . (B.30)

giving the number of new job opportunities for unskilled
workers created by a unit of investment

where: T '
Z = Total employment effact (for skilled and
unekilled labour) per unit of investment;

= Employment effect for unskilled labour

)
u
° only per unit of investment.

z

T™he chojoe of indicator for ~33easing the employment effect will
be made according to the development situation of the country. In
cases where unemployment 1s present and not too much attention need be
padd to the allocation of capitel, the first one is to be chosen. If
the capital scarcity is pronounced, the gecond and third indices are the
appropriate omes, depending on the lind of lahour that is unemployed.
When there is unemployment of ail types of worlkers, the second one
should be used. The third one will be selected if the unskilled workers
are unemployed. Of course, the evaluator may use all three of them to
800 different aspects of the employment effest if this is necessary.
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It might be of some interest also to compute the employment/capi tal
ratios only for the prcject under consideretion, for input supplying
project, and for output using projects 1f reliable information is

’ available.

Furthermore, the evaluator has a possibility of choice to put
intc the numeratoer in the above indicators the number of job oppor=
tunitiss newly created or the number of workere additi onally employed.
Ths first is relevent in case ore wants to find out the number of new

job opportunities a unit of capital creates, while the latter is to : ‘
be used to find out the number of alditionally employed workers per

unit of capital invested. If the factory operates on one shift, there ~———
will be no difference between the two indicators and vice versa.

Comparing the number of workers additionally employed to the oapital

invested is more relevant for measuring the actual employment effect.

Table B.8 contains data on new employment opporturities for
skillsd and unskilled workers, broken down into three groups: within

a projeot, in input supplying projects and in output using projectss ‘
(a) Total employment effect (direct and indirect): '
T
T W
ze = IT (3031)

wheres z'f = total employment effect;

Wo. total number of new job opportunities (direct and
indirect);
T

I" = total investment (direct and indirect);

‘ thus:
T
: s T W 09
o = T " R - o-o0u

Tea thousand dinars of total investment (direct and indireot)
oreate 11 new jcb opportunities.

%
Lo
&
&
8
ko
5
3
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(b) Djreot employment effect:

d
. (2.32)
e d
I
wheres Z: = direct employment effect;
wd = new job opportunities only in the project considered;
Id = direct investment;
thus d
d W 200
Zg v "I = TEO,000 - 0000

LY
£

Ten thousand dinars of direot investment oreate 10 direct new
Job opportunities.

(¢) rect employment effect:
1 wh
Zo a T (3.33)
where: Z: ~ indiroct employment effect; » R

Hi = new job opportunitiea in related projects;

Ii = indirect invoitment;

thuss i
y i —— e saw 1
Ze ~ Ii - ?o’ - 0.0043

Ten thournand dinars of indirect investment create 43 indirect
new job opportunities.
D W/
4.2 stribution effeo

The execution of industrial projectis can affeot the distribution
of value added in two weys. PFirst, it can be distributed differently

1/ Both distribution and redistribution effects are to de taken into
oonsideratiai. However, for the sake of brevity, the tera

Pistritution Effect is used in the Manual.
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among the social groups, in whioh oase a group distribution effect

is relevant. Second, the value added may be allocated differently

among the regions in a country, and one speaks cf the regional dis-
tribution effect.

It may be pointed out that distribution objectives could be
achieved mainly through fiscal and price policies of a government.
For instanoe, different taxes and prices levied and oharged to
different social groups and regions are usually used to rcaoh a
socially desired distribution effect or at least to soften social
inequalities. In addition to this, however, it may be of interest
to find out how the benefite cf an investment project are being
distributed among social groups and regions, and whether this dis-
tribution pattern is in linc with the government's distribution
policy. 1If not, certain modifications may bec made in the expected
distribution of the benefits to make it consistent with thc objectives
and priorities of the government.

The procedure of estimating the distribution effect of a projeot

mey be oarried out in four stepst

Step 13 Identifying the target social groups or regjons

Identification of social groups affected by distribution of the
project's value added depends on the purpose of assessing the dis-
tribution effect. If the develop..ent objective i® t> improve equality
of distribution for social reasons, two sooial groups may be identified:
low income and high income groups, which does not eliminate the possi~
bility of breaking down the latter further. The line between the
two groups should be set up according to the conditions of a country,
but usually it cannot reflect too precisely the differences in welfare

. due to the possible existence of fringe benefits. Any other identi-
‘. fication being impossible, the unskilled labour may be taken as &

Y representative of the low income group.

Very important is the analysis of the distribution of the value
added among the di fferent production agents - wage earners, profit

v

P

e —————
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earners and the governient. The pattern of distribution of the value

added is of not only economic but also of great social significance.

It is economically eignificant because two projects with the same

value added will be appraised diffcrently in accordance with the share °
of wages from one side and the social surplus on the other. It is
socially significant becausc the rame amount of value added could be
distributed in diffcrent proportions among wage earners, profit carners
and the state treasury, having different social and economic implica- '
tions. Due to the ddfficulties which goverrments in developing : '
countries often face in establishing an cfficient tax system to

gonerate revenues, income in the hands of the government may be more -

desirable than income in the hands of the profit earners.

Similla.rly', the reglons within & country may be divided into less
developed and developcd ones. This can be donc acccrding to a criterion .
of per capita income level, achieved level of development of infra-
structure or industry. If the development of a politically sensitive ‘
frontior or other ares is a government objective, it should also be
treated as less developed region irrespective of per capita income
level or other criteria of this sort.

If incone distribuiion aong rich and poor within the region is
also of concern, this could be analyzed by adiing regional sub-divisions
under eact of the income groups or income sub-divisi ns in the regions

oconcerned.

The analysie of thc distribution offects of ar investment project
in a developing country has enother very important aspect too, namely
the distribution of the expected net domestic value added between net

national value added and rcpatiiations. The very fact that the Manual .

advooates nct national value added clearly indicatcs the importance

placed on this crucial aspect of the distrihution of the benefits

generated by an investment project. It is undoubtedly important to ]

find out how much of the value added remains and will be used within \
the boundaries of a country for the benefit of a nation and how much 1‘
will be repatriated abroad and uced for someore else's benefit. {
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Step 2: Detormination of a social group's or regional net benofits
flows

The net distribution benefits arec Ly definition oqual to the
difference between the social bencfits and social custs brought about

by a project. The benefits of a zroup or region are the bencfits

received minus any off-setting paymcnts made to other groups or regioms.
The d&istribution costs are defined as costs provoked by a projeot to

a group or region minus any compensating bencfite received from

another group or region. Thus thc analysise proceeds to record the

changes in the gains ond losses of different social groups or reglioms. ‘
The net distridbution bencfits or gains of a group or region may ~—

be identified with the value added of a project above the levecl they
uged to receive prior to the establishment of this prcject. Any fringe
benefits, if existing, should incrcasc this gein. In casc of low
income group and wage carners group, this would probably amount to
their wages and salaries, while the net profits, interest, insurance,
rent and indircct taxes will bc rclevant to profit earners and to the
government. It should bo pointed out that in case of previously
unemployed labour, the total wage bill is considered as a gain, but
otherwise only the difference between the previous wases and the wages
paid by the project is accounted for.

The net distribution henefites accruing to a rogion may include
additional wagcs and salarics, profits, interest and fringe benefits
for workers. If the project causes nc reduction in the labour foroe
engaged elsewhore in the rcgion, thc total wacc bill ashould be con-
ol ered as 2 regional net distribution benefit, since the vacant jobs
arc taken by the immigrants from other regions. In case the project
reduces the number of workers cmployed elsewherc in the region, only

he net increase of weges should be -accounted for. Often foreign

(nornally only skilled) labour is employed by o new project, and
only the part of woges and salaries spent in the region concerned
should de included in the net distribution benefits. A similar case
may be with profits and interest, part of which may leave tho region.
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Fringe benefits usually take the form of welfare facilities, such as
housing, education, health or recreation institutions.

The rat distribution benefits to a social group cr to a region
have to be identified and coimputed in expected actual market prices
for a normel year of the project's 1lifa.

As pointed out earlier, the project analyais suggested by this
Manual is based on net national value added, i.e. all repatriations
adroad are excluded. This applies to the analysis of the distribution
effect, too. The benefits obtained by wage earners do not include the
repatriated portion of the wages of expatriate labour. The benefits
captured by profit earners exclu-e the repatriated portion of profits,

interest, and rent on foreign capitel.

Table B.9 presents a framework of tracing the net distribution
benefits in the case of a social group distribution effect.

The fitems in Teble B .9 could easily be broken down into low
income and high income groups to get another aspect of the social
groups distribution effect.

In case one wante to trace the regional distribution effect,
Table B.10 may be umed as a suggested format to supply the necessary
data.

It has to be pointed out that tho items in Tabl - B.10 represent
only & model breakdown of the net distridbution benefits. Other
breakdowns may be used as well, depending on the circumstances of
each case.

Tadble B.11 provides a framework for analysis of the distribution
of net domestic value added between net national value added (to de
used Wi thin a country) and repatriations abroad (to be used in
foreign countries).
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Table B.9) Net Distribution Benefits for Socjal Groups

(1n 00C dinars)

Itoms

&

Kormal ynJ

1. Wage earners (VA)"

1.1 Wages (Table L.3, Row 5 1;3/
1.2 Pringe benefits (computed

2. Domestic profit earners (VA)P

2.1 Net profits - dividends to domestic
shareholders (Table 8, Row 7.3)

2.2 Interest on do:estic private capital
(Table 8, Row 7.2)

2.) Rent received by domestic private
owners (computed)

2 4 Pringe benefits (computed)™

3. Government (VA)®

3.1 Taxes paid to the treamury
(Table 8, Row 4.1)

3.2 Interest on loans from public banks
(Table 8, Row 7 2)

3.3 Profits - dividends to state-owned
shares (Table 8, Row 7.3)

J.4 Rent and insurance charges received by
the state (computed)

4. Undistributed (VA)"

11

N WA N

[

ww e N

17

Net national value added of th~ project
(VA) (Tadle 9, Row 5)

(7 )

41

1}/ Year 5 was selected as a norml year.
3/ Which means repatriated wages are excluded.
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Table B.10 Net Dietributior Benefjts for a Region of a Country

(in 000 dinars)

: I teoms Normal yu:/‘;
1. Wages to workere from the region 8 :
2. Profite (dvidends) to local entreprencure 1
3. Interest paid to local banks (local branches of -
central banks are not accounted for)
4. Taxes poid to local government 1
5. Welfare gains to the region (hospitals, recreation 5
facilities, kindergardens, schools, transport ':
network, etc.) |
-y
6. Total regional benefits (VA)T 15
Teble D.11 Dietribution of the Fet Domestic Vglue Added
(in 000 dinars)
-— -
!*’TT Nornal year”
I tems eed in a .
| country ;Hepati:tod Total
1. lhc;o (Table 9, Row 4.1 and | 9 3 12
5.1 |
2. Interest on loans (Table 8 - i 5 5
Row 7.2; Table 9, Row 4.3
3. Dividends (Table O, Row 7.3; 4 8 12
Tadble 9, Row 4.3)
4. Taxee on profit (Table J, 5 - 5
Sudb-row 4.1)
5. Rent and ineurance (Table B.9 2 - 2
Rows 2.3 and 3.4)
6. TFringe benefite (Tavle B.9, 4 - 4
Rows 1.2 and 2.4) ,
7. Unéistributed profit (Tadbled.9 17 - 17
Row 4)
Total ! 415 164 -4

kRl

Year 5 wae selected 26 a normal year.

The figure 41 equale net national value added (Table 9, R w 5).
The figure 16 equals repatriated payments (Table 9, Row 4).
The figure 57 equale net domeetic value added (Twable 9, Row 3).
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Step 31 Computing the distritutjon jndex
The amount of the net distridution bLenefits accruing to a social

group or region (VAY, VAP, VA%, vAT) have to be related now to the
total net national value added created by 2 project in a normal year.
Assuming the distribution index of the wage earners is to be found out,
it is determined ass

w

B - (3.34)
wheres IB” - the distribution index of the wage earners (the
share of the carners in the distribution of

the value added);
w

VYA© = the expected nominal value of wages and fringe
benefits paid out by a project in a normal year;

VYA = the expected nominal value added created by a
project in the same normal year.

Of course, if the distribution index of profit earners, government
or region is to be determined, the nominator in the above expression
will contain VAP, VAZ and VA", respectively

Therefore, the distributjon index shows how much of a project's
value adled unit is distributed to the wage earners, profit earners and

government or generally to the social group uader consideration. The
sum total of the distribution shares of wage earners, profit earners
and goverr.aent as well as the shar: of the undistril ited value added
should equal one.

The regional distribution index shows how much of the value added
gonerated by a project is distributed to the region considered. The
sum total of the distribution shares of the regions concerned should
als0 equal one.

Table B.9 provides the necessary data for computation of the
distridution indexes by social groups in a hypothetical projects
(a) Distributjon index of the wage earners:

. Y - RS 10 . .em
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The wage earners are expected to receive 26.8) per cent of the
value added generated by the project in the form of wagee and fringe
benefits.

(») Distritution index of the profit earners:

VAP 5, U0
mP . i - m 2100 = 12.19%

Ths domestic profit earners are expected to receive 12 19 per cent
of the value added generated by the project as dividends, rents and
fringe benefits. The repatriated portions of dividends, interest,
rents are not sscounted for here since the analysis 1s based on the

net national value added onmly.

(o) Dlstribution index of the government:
&
s . {i‘—- . -7%:-%—:100 - 19.547.

The government is expected to receive 19.54 per cent of the
value added generated by the project as taxes, dividende to state-
owned share, insurance charges, rents.

(d) Undistrjbuted value added:

u
Undistributed = -{ﬁ-— - —H‘%‘xloo - 41.460
?

A eensiderable portion of the value added (41.46 por cent) is
oxpocted t0 remain in the firm. It will most likely de used for
expansion funds, reserve funds as well as social welfare funde of
the firm. The government will have some control over the utilisation
of these funds 90 that it {s done in compliance with the national
objectives. The wa: e earmers will undoubtedly benefit froa it through
the social welfare funds as ¥oll as through ths expansion funds.

Therefore, the main beneficiaries from the implementation of the
project are expected to be ths wage earners and the govsrmment. They




o
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will capture directly 46.37 per cent of the value added and will derive
alse the dulk of the benefits through the utilization of the undie-
triduted value added.

‘Table 3.10 provides the data for computation of the regl onal
& stridution index:
r

- P - R 0 . sk

The region where the project will be lecated is expected $0 be the
main deneficiary. It will capture 36.58 per cent of the value added
a8 wages to local workers, profits tc local entropreneurs, taxes to
local autherities and welfare gains to the region.

If the government’'s objective ie to dietribute morc denefits to
the wage samers (to favour a ladour-intensive technology), the project
with a higher g‘: may be given a certain priority. If the objective
is to promote the development of backward or politically eeneitive
regions, the project with a higher Lr may be preferred.

The decision-making institution in a developing country often
dotermines the loocation of a project prior to its formulation and
overall economic evalustion, on certain political, social or other
grounds. Nevertheless, the above analysis is ueeful in supplying
arguments to either confirm the decision already taken, to modi fy it
if possidle, or to show explicitly the "price" paid by the soci ety
for achieving certain non-economic objactives.

The data from Table B.11 could be conveniently used te derive

the shares of the repatriated paymente (R) and the net national valwe
sdded (FXVA) within the net domeetic value added (NIWA):

Yo - %x 100 . 23.07%
Bt - B - e
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Therefore, a considerable portion (20.07 per cent) of the net domestic

value added generatcd by the project will be repatriated abroad and

will respectively lower the net national valuc added. The project

evaluator s. ald bring thie fact to the attention of the dccision—-maker .
and if the latter finds it too high, special attention should be given
to the subject. One may explore possible ways and means of lowering
the repatriations by mobilizing domestic sources of capital (loans
and equity), re-examiining the interest rates requeated ty foreign
financial institutions, renegotiati:.g the terme for foreign repatria- ) ‘
tions, etc.

4.3 Net foreign cxchange effect

One of the essential ampects of the overall economic evaluation
of an investment project is to amsess the cffects of its implementation
on the foreign exchange position of a country. This consists of '
two stages:

- Assessment of thc Balance of Payments Effccts of i projects

- Assessment of the Import Substitution Effect of a projeot.

In countrics whero the shortage of forejgn exchange is & key
obstacle to economio development, the project's effeot on the balance

of payments hes to be estimated first. In doing 0, the present as
well as the future balance of payments situatior has to be accounted
for since the present balance of payments surplus might be reduced or
even eliminated in the years to come. Almo, the total effects of the
project, direct and indircct, have to be teken into consideration.

The analysis of the foreign oxchange effect of an investmcnt
project is important not only to countries facing a shortage of foreign
exohange. It is equally essential for others w ich are presently
enjoying a surplus balance of payments. The establishment of sophis-
ticated industrial projects adds considerably to the import require-
ments in multifarious directions: raw materials, components, %
replacements, machinery, purchase of know-how, technicians, royalty

paynents, repatriation of profits and on many other accounts. A
project may help the country in menufacturing an important item or \
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provide a substitute for an imported commodity, but at the same time
it may add new items to the import schedule and impose many payment/
repatriation odbligations. It is; therefors, useful to make a com—
prehensive amalysis of the effects of an investment project on the
bdalance of payments of any country

When estimating the future balance of payments situations, some

cryeial problems should receive due attention:

- The forces shaping the future dalance cf payments, such as
unusually high or low prices for key exports and/or imports,
large capital movemerts in terms of loans and/or foreign
aid, temporary profita.le exports and others;

= The trends in basic demand for imports and the supply of
exports;

= The eventual changes of policy related to the import
restrictions;

~ Strategic significance of a product;

= Structure of trends of a product’s demand in the world markes.

T™he procedure of estimating the net foreign exchange effect of
8 preoject could be carried out in four steps:

Step 11 Pind the net fore exchange flows of a project
The assessment of the balance of payments effects of a project

ontails a systematic and careful unalysis of the to'al inflows and
outflows of the project in foreign currency, first of all for each

yoar of its construction and operation and, secondly, for its total
ooonenie life. The effects for each year will de important for the
annual Balance of Payments Jtatement of the country and the sua total
of the anmual offects will depict the impact of a project om the
overall fereign exchange position of the country for the 1lifespan of
the project. Por this purpose it is important to compile a statement
of all the inflows and outflows of forejign oxchange of a preject.
Tadle 3.12 offers a standard format containing the specimen of
osseatial items for celoulation of the foreign exohange inflows and
outflows of an investment project. This table offers a format for o
liquidity analysis of the project in terms of foreign exchange.
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Table B.12 Forejgn Exchange Flows of a Project

(in foreign exchange)

I tens

5]

Lo 1
[.  PORETON EXCHARGE INFLOWS (FT) |

A. reot Inflown ’ !
f. Foreign equity capital ! '

2. Loans in cesh |

3. Foreign aid or grant :

4. Qoods or equiprent on credit or
deferred payment

5. Exports cof goods or services

6. Others

D. ‘_xmrect Inflows (for linked projects)
ap '

\ {tal
8. Loane in cash and in kind ‘
9. Poreign aid or grant
10. Expert of goods or services ‘
11. Others

p. POREION EXCHANGE OUTFLCWS (FO)

i
A P;oot Outflows j
2. Survey, technicel consultancy, |

engineering feor !
13. Import of cepital goods, squipment
machinery, replacements, etc.
14. Import of raw materials, components,
parts end semi-finished goods !
15. Importec goods purchased from domes—
tic market |
16. Construction aand instellation charges
17. Direct charges on imports of raw maters
ials, intermediates, replacementsy etc)
(payabls in foreign currency) ’
18. Salaries payable in foreign exchange
19. Repaymen® of foreign borrowing |
20. Royalty, know-how and patsnt rights
2l. Repatriation of profits and capital
22. Others ’

). ém-gt Outflows (for linked projects)
3. Import of capital goods, equipment,
machinery, etc. |
24. Import of rew materials, i{ntermediates
replacement, eto. )
25. Imported £00ds purchased on domestic
market
26, Others ’ |

II. FET PORKIGN EXCHANGE FLOW (I - IT) RLLN R NI EER N
(positive +; negative -) °

.
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It can be seen from Teble B.12 that the foreign exchange inflows
and outflows include both drect and indirect flows, taking into
account not only the flows directly connected with the project but
also those in the linked projects. The presence of items related to
foreign borrowing and ai in Table B.12 indicates that, in fact, the
liquidity analysis of a project in terms of foreign exchange is
oarried out on a yearly besis. The totals of the inflows and outflows

for each year need not balance. Since all the inflows and outflows are
expreesed in foreign exchange, any positive 1"'1':‘.t will indicate that a
project contributes to the availability of foreign exchange in the
country in the tth year, while the negative sign represents the amount
by which the oountry's foreign exchange availability is reduced by

this project.

It should be possible 1o compile the above table from the data
oontained in the feasibility study or compiled carlier for ascertaining
the oommercial and national profitability of the project. Only the
indirect inflows and outflows are new items required for this analysis
and will have to be compiled if possible and if worth the effort.

In actual practioce, there may be many events during the economic
life of the project which may substantially affect its foreign exchange
inflows and outflows. Bilateral or multilateral trade agreements,
devaluation or re-evaluation of currencies, interplay of some abnormal
forces of supply and demand of certain important items in particular
Yyears either on the domestic or international markets, changes in
the import and export policies of the oountry, inflation and many other
factors may have perceptible influence on the foreign exchange inflows
and outflows of the project in question. If there are any suoh known
factors with a certain degree of certainty, they would be reflected
in the Feasibility Study, or in data compiled for earlier evaluation
sxercises. Since these very figures are being used for asoortaining
the effeots of the projeot on the balanoce of payment pos. tion of the
country, these factors will be ocovered appropriately. It will be
hasardous and inoonsistent to introduce any new elements at this stage

s I8 4 1 N 8 1 _W -
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of evaluation. All such factors which have not been considered thus
far should be left tc be covered in the Sensitivity and Probability
Analysis.

If two or more projects are to be compared on the basis of the
net foreign exchange flows, all the (FI "'FO)t have to be multiplied
by the respective discount factors to arrive at their present value -
& single magnitude as a criterion for evaluation. 'ThUIS .

»
-“n‘ ‘
\\

MFE) = ) (FI - FO), a, (3.35)
TN

where: P(FE)

present value of the total net foreign exchange flow
over the whole life of a project from year o to year n;

PIt = foreign exchange inflow of a project in the tth Year;

l'O‘t = foreign exchange outfiow of a project in the tth year;

& = di scount factor in the year t.

The present value of the net foreign ecxohange flow over the whole
eoonomic life of a project could be a vory significant figure. It
measures the projoct's net contribution to, or usurpation of, the
foreign exchange of the country over this period. Other things being
equal. the projeot with the largest net foreign exohange flow will be
considered for seleoction.

Step 2t Ei:orsno the 19%01 of & set of projects on the national
lance of payments

For the purpcses of balance of payments planning and its rela-
tionship with an industrial complex or an investment programme, one
further step in the analysis may be desirable. It oonsists of tracing
the impact of a set of projects on the balance of payments situation
of a oountry. Table B.12 provides the foreign exchange flows for
each year of the lifespan of a project and on this basis the total
net foreign exchange flow for sach constituent project is computed.
The anmual figures for each project are summed up to obtain the annual




net balance of paymonts effccts of a set of projects. These figures

are added to (deductec from) the National Balance of Payments Surplus
(deficit) prior to implementing this set of projects, to come to an
expected Residual (surplus or deficit) in the Falancc of Peyments
aftor their implementation. This is prosented in Table B.13.

The evaluation presented in Tablc 5.13 should be carried out
only at the level of an industrial complex or an investment programms
and 1f the required data are available.

For individual projects, which are not an intcgrul part of an
industrial complex, or an investment programie, Step 2. of the analysis
is not needed. The not foreign exchange flow computed under Step 1.
above is actually the net impact of a project (positive or negative)
on the national balance of payments. The project analyst should them
proceed directly to computation of the import substitution effect of
a project.

Step 3: Compute the import substjtution effect of a project
The import substit'tion effect measurcs the estimated savings

in foreign exchange due to the curtailment of imports of the iteus

the production of whioh has been taken up by the projeot. This effect
18 calculated at the CIF valuc of the quantity of previously imported
(or would-be imported) itoms, which will now be produced by this project
and suppliud to the domestic marke .

Step 41 Compute the net Joreign exchango effect of a project
The net foreign exchange effect of 2 project includes the net

foreign exchange flow computed under Stcp 1. and the import subetitu-
ton effect computed under Step ). above. This is shown in Table 3.14

In the cases of commodities in large demand in the country, the
analysis in Table B.14 may even convert a negmtive foreign exchange
flow of & project during its whole economic life into a positivs
figure of Net Foreign Exchange Effects. This would be indicative of
the import substitution effect of the project.



If two or morc alternative projects are compared on the basis of

the net foreign exchange effects, the annual figurcs have to be

discounted by the social discount rate t¢ their prement valuc. Th

projeot witr the largest present valuc of nct foreign exchange offects

is to be preferred, other things being equal.

Table B.13 Impact of & Sct of Projects on the Dalance of Payments

(in foreign exchange)

-

Net foreign n - Yoars s
exchange flows ) _ 1 R
- + -
tmject 1 - FE, '
rojeot 2 = 'Ei' i
' n rn |
[POJQO . n :
fv - -
ot balancc of payments | m_ m m
ffeots of a set of ' N N N N N ¢
projects l ’a mi° / mll D vees ' / nin
| | 1T T e
;clmco of payments
rplus (deficit) prior s . s
%o the implementation ° 1 tene n
of & sct of projects
Expected rcsidual (surplus ’ '
or deficit) in the balance , |
of payments after imple- m m z M
mentation of the set of N \ N | N
projects o* o, 3y ml e s L
= T | T




Table B.14 Net Poreign Exchange Effcct of a Project
(in foreign exchange)

Years !
Items ‘ | ;
t 0 . tl B t2 At tn
1. Net foreign exchenge flow ' : ’I
(Row III, Table B.12) | !
2. Import substitution effcct J
- T
Total net foreign cxcharge
effect (positive +:
negative -) ! B !

Table B.15 proviuee the data for estimatior. of the net foreign
sxchange effect. It ias becen compiled or the basis of the model tables
B.12 and B.14 above. All elements are e:pressed in US dollars.

Teble B.15 reflocts the direct net foreign excharge cffect only
because the ovaluators failed to obtain rclisble data on the indirect
foreign oxchange effect to be incorporated in this table. They only
found that therc is definitely a positive indirect net foreign exchange
effect, but the inconsistency of the data did not permit an appropriate
measurement of this effect. Therefore, it is safer to proceed with
the analysis on the direct foreign exchange effects alone being aware
that the indirect effects will adc only positively to the direct ones.

The analyeis of the net foreign exchange effect could be carried
out taking into ooneideration the whole 1ifoc of the project, but also

on the basis of a normel year. The whole lifespan of the project is,
of course, more indicative.

T™e analysis confirms that the annunl nominal net foreign exchange
flow (Table B.15, Row 3) {s negative betwoen the Years 2 and 10 inolu~
sively. The annuszl forcign axchangs outflows for these yoars exceed
the mi foreign exchange inflows. This is due to the import of
ourreat material inputs, repayment of the forcign loan (principal and
interest) and repatriation of wagos and dividends. Nowever, due to
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foreign equi ty capital and the equipment on credit obtained during the
comstruction period, and the pomi tive annual net foreign exchange flows
from year 11 onward, the overall discounted nst foreign exchange flow
{s UB $17,300 (Tadle B.15, Row 7).

The situation changes consideradbly when the foreign exchange
saved due t0 import wbstitution (Table B.15, Row 4) ie takem iate
consideration. 1In this case the net foreigu oxchange effect (Tadle 3.15,
Row 5) is pomitive throughout the project’s lifs. Ry disceuntiag the
anmial net foreign exchange effocts at the selected social rate of
discount 9 per cent, one arrives at the present value of the net foreign
sxchange effect amounting to US $122,400 (Tadle B.15, Row 8). Nemoce, h
the amount of foreign exchange sarned and saved by implementation of ‘
this project would de much that in spite of repaying the foreign lean,
wing i nported matsrial, foreign equity capital and personnel, there is ‘ .
still & surplus which in terms of present value amounts to US $122,400.

4.4 Internationsl competitiveness

It 10 of vital importance for an evaluator t0 find out whether
the produote of an export-eriented preoject under oconsideration will
be internationally competitive and a9 such have a chance of deing
exporied. This assessment is of partiocular importance alese fer prejects
the scmmomic scale of production of which is larger than what cen de
aboorbed in the domestic market.

Por finding the intermational cempetitivensss for the preducts
of any project, it is necessary 10 compare the input of demestic reseurees
for the production of the exported items with the bemefit (the net foreign
omshange carnings) that ene will get frem exporte.

™he analysi s of the international cempetitivencse of an imvestaent
prejost is carried sut in the felloawing sequences

S%p 1t As indicated wnder Price Adjustments, ths estual present
© o empested cxport prices (POB) havs 1o be taken as a starting
point. These are the setual prioces at viich certain oomme-
@l 84 00 preduced by the preject will be expevied. If the
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Step )8
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project produces only several products, this analysis should
be done for cach product separately and then for the project
as a whole. By multiplying thc quantities tc be exported by
the expected FOB prices, the gross foreign exchange earnings
ere atteined or, in other words, thc expccted output in export
prices ‘@l The POB price is converted into local currency
at the adjusted rate of foreign exchange. Add to the expected
output in export prices the foreign equity capital and the
oquipment on credit aoquired during the construction period
(both in foreign exchange) to arrive at tho Ioreign Exchange
{nflow of an investment project expressed in loocal currency.
The foreign cxchange is converted i to local ocurrency at the
adjusted rate of exchange.

As a next step the foreign component of the jnputs should be
computed. In the Pricing Rule Table the actual CI? price

is tc be provided for the imported inputs used in the Produc—
tiom of the goods to bo exportod. One can find the per unit
foreign component of the inputs for each product seperately
or, if this is not possidle, for a group of products. The
CIF price is converted into locel currency at the sdjusted
rate of foreign exchangs. Add to the foreign component of

the inputs the repatriated payments suoh as wages, &ividends,
interest on foreign loans, etc., to arrive at the Loreign
Bxchange Outflow of an investment project expressed in local
ourrency. The foreign currency is comverted into local
ourrency at the adjusted rate of exchange.

Deduct from the expected foreign exchange inflow establi shed
under Step 1, the foreign exchange outflow computed under
Step 2 to arrive at the Net Joreign Exohgnge Floy. The same
figures should be arrived at Wy converting the Net Zoreign
Bxohange Plow of a project (Table B.12 adove) Wy the sdjusted
rate of foreign exchangs, provided the entire cutput goes for
export. Multiply the nominal annusl values of the net foreign
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Step 4¢

Step s

exchange flows so computed by the respective discount factors
to arrive at the Presemt value of the net foreign exchange flow.

The Lnput of domestic resources for the production of the

exported {toms have to de computed next, i.e. domestiocally
precurcd investment, current matertal inputs, infrastructural
oervices, domestic wages. In the Pricing Rule Table ths prices
of all inputs are adjusted to obtain an spproximation of their
nil @08ts 10 the country. These represent the reel value of
domestic inputs. Multiply the nominal anmual values of
domestic resource inputs thus computed by the respectivs
discount frotors to arrive at the Rresent velue of the domestio
resource inputs, expressed in loecal currency.

Compare the expected present value of the net forei gn exchange
flow sxprsased {n local ourrency as obtcined under Step )i

Z::(n - 70), a,

vtil ths present valus of the domestio ressurce inpute as
iained wader Step 44

o

t0 find cut whethsr the net sarnings of fereign szchange

onsure gt lenpt & recovery of domestic reseurce inpute.

The formula for such export sfficiency test 10 as follewss

N\

é._ (’l. - .¥0), a

I1C »

)} (».3)



Step 61

wheres IC =« {ntermctional competitiveness indl cator;

!'I‘ = forcign exchange inflow of a project in the
Yoar § of its 1ife;

IO‘ = foreign exchange outflow uf a project in year
t of {ts life;

IR, = domestic rescuree inputs (domestic compoment
of investments, current material inputs and
wages) of a project’s output going for export
in the year ¢ of its life;

&, = discounting factor ot the selected social rate
of discount in the year t.
In the event that the adove test is satisfactory the evalwater
oan be sure that it will bo socially grinful to sxport the
product(s) irrespective of prices exprossed in monetary terme
based on comtrolled rates of foreign exchange. In fact, the

dfference between the POB/CIF prices calculated at the adjusted

and official retes of foreign exchange determines the maximum

amount of subesidy that the government can offer for exports or

impose taxes on {mports without leading to any unrewarded
transfer of resources from the country.

Wiilc analysing a group of products (the project as a whole),
there can be a hidden situation in which the net foreign
sxohange earnings from the export of onc item entails nom—
recovery of domestic imputs, but this {s more than covered
Wy other items. This should not be alamming since there is
an overcll gmin. Such situations are easy 0 disoover | 4
experience and gradually more emphasis can be put on items
Yielding net social gain on exports.

Cospare the result obtained adove with the sut-off orjterjon
for international competitivencss (1f set wp Wy the authori-

ties comoerned). If the ratic is Aigher than the cut-off rate,

the preject (product) is competitive and can de exported. If

this comdition is not met, the project (product) should de re-
xanined 50 that its export efficiemcy bde improved if possidle.

If & reliable ocut-off rate is not existent in s oountry, this
otep of the amalysis is omjtted.

')
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Step 7: If there are scversl competing products or projccts, they
should de ronked on the basis of their girongth of interna-
ticnal competitiveness. Mo higrer the rate, thc more com=
potitive the projoct is.

The cut-off criterion for internation-l competitivecness oxpresses
in numerioal tcrms the minimum acceptable level of international come

petitivcness. In principle, it {3 3ct 2t ~ level ensuring at lesast
& reoovery of the domeetic rcnl socicl costs, namely tnc ratio between
net foreign «xchange carnings nnd domcstic resourcc inputs shewld equal

at least Sne.

No special sophisticatud methodology is necded for establishing a
cut-off rate of international competitiveness As stated above, in
krinciple, it should be cqual to onc Very oftcn, however, as a result
of the severe conditions on the irternational market as compared to the

rational productivity in o developing country, and as an encouragemant
to exports under very ¢ifficult foreign exchange situations, the com-
petent egency mey cetablish o cut=off rate lcss than one. In doing so

the government offers incentives over and above what 18 determined on
the basis of real social costs and venefits. In other cases, as o result
of the dominant position of a country on the international market of
certain commodities, thc cut-off rate may be cetablished above one.

These are cases to mect extraordir~ry situations and much depends on
sveluation of the overall current and futurc economic situations,

S8ubject to the prevailing conditione in a country, the out-off
rate for international compctitiveness mey be uniform or diversified
by industrial seotors and/or foreign markets.

The cut-off rates of internationsl competitiveness should be
periodically reviewed by the competent agency and, if necessary,
re-adjusted to the now economio reality.

Tables 3.16 and B.17 provide an i{llustration of the practical
applioation of the approach for celculating the international come
petitiveness suggested above,
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Poreign exchange inflows and outflows have already been computed
in dollars in Table B.15, but there they wero steted for the total
anmial production. Since the international compctitivences is analysed
only for exports, ono ha- to sccount for the foreign exchange inflows
ard outflows reletcd only to the quantity cxported ocutput. Exports
vary from 8 per cent to 33 per cent throughout the project’s 1ife. On
this basis, o respective portion of the forcign exchange components

is oomputed for cach year. For forcign oquity capital, equipment and
royalties, 33 per cent is taken since, for most of the project’s life,
the shars of exports in total output is 33 per cent Naturally, the
entire foreign exchnnge inflow from exports should be taken into con-
sideration (Table B.16, Row 1.3).

In order to meke the data on net foreign cxchange earni gs
(uprouod in dollars) compareblc with the data on domestio resource
inputs (expressed in locel currency), the former arc multiplied by
the adjustod rate of foreigrn oxchange, i.e. 31 = 6.5 dinars.

The above procedures could be illustrated with the following simple
examples the foreign exchange equity caepital in year o amounts to
$8,000 (Table B.15, Row 1.1). Thirty-three per cent of it should be
aocounted for in this part of the output, which goes for export, namely
32,640. This figure is then multiplied by thc aéjultod rate of foreign
exchange, i.¢. 31 = 6.5 dinars, to arrive at this portion of the
foreign equity capital cxpressed in local ourrencys:

32,640 x 6.5 = 17,200 dinars (Table B.16, Row 1.1).

Table 3.17 "Domestic Resource Inputs' is compiled basically from
Table 9, Put there these inputs were stated for the total annual pro-
&uction. In this case onc has to acoount only for that part of domestioc
resource inputs related to cxported output. As oxplained above, to
compute the domestic resource inputs related to exports for rcspective
yoars, the share of exports in total output should be used.

The present value of net foreign exchange carnings from export
is 227,600 ainers (Tuble B.16, Row ). The present value of domestic

e
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resource inputs needed to produce the output going for export is
120,400 dinars (Table B.17, Row 7).

After 1ntrodu61ng the above figures in the oxpr:.ssion for inter-
national competitiveness, one obtainss

N

s (M -r), &

< '

A unit of domestic romource inputs occuring in the hypothetical
project ie expected to goneratc 1.89 units of not foréign exchange in
terme of present valuc. Thercfore, in addition to the recovery of
domestic resources used ‘n the project, there will bde a coneiderable
surplus of foreign exrhenge over and abovc the domestic resource inputs.

5. Supplementary Consjdorations

There are some effucts of a project whioh have not been covered
by the dasic oriterion and by the additicnal indices suggested oarlier.
These effects aro tormed Supplomentary Consjderations and cover the
analysis of infrastructural, technical know-how, and environmecntal
implioatione of an investment project. These supplomentery considers~
tions are usually assesscd in qualitative terms.

The above list of supplementary considerations is only a model.
Subject to the conditions under which a project is being evaluated, the
project analyst may decide to extend or shorton this list.

3.1 Infrastructural implications

All projects roquire infrastructural facilities, {i.e. supply of
power, water, transport, postal services, commnication, banking,
marketing, oultural, and other facilities, housing, educational, social
and hoalth care, etc. They also edd to the arrangoments neceesary for
mintaining law and order.
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The new projecte can be conceived under two eituations, namely
(a) there are idle (or spare) infrastructural farilitiee available at
the proposed locatione, or (b) there are already scarcities and infra-
structural botitlenecks.

In the situations of the infrastructural idle capacities the
projeot in question should be charged only the variadble costs of
infrastructural services, which are usually already included in the

project's operating costs through the prices naid for these servicee
snd/or taxes paid. Therefore, in this case inere is no need for any
kind of special assessment of the infrastructural implications in

project evaluation; the infrastructure may be considered as given to

the project.

When scarcitiss and bottlenecks exist in the infraetructural
capacities and it is necessary tc augment these servicee for the
sucoessful working of the project by additional capital inveetment,
the situation becomes somewhat different. Thus far, as the variable
costs of infrastructursl services are concerned, they are accounted
for in the operating coets of the project. The main problem arises
with respect t0 the additional capital costs involved. It is obwvious

that the investment costs of local irnfrastructural servioces exclusively
built for the project are included in its inveetment costs. PFor exampls,
ths investment cost of tha road to connect the plant site with the main

road or that of the electricity line between the factory and the main
lins.

The problem becomes quite different when there has to de a
wholescale sugmentation of the infrastructurgl facilitjes to meet the
requi rements of this project and may probably be available for other
projects. 1In cass the facilities are exclueively for this preject,
¢.8. & power plant is eet up to meet wholly the requirements of an
sluminium plant, the power plant is to be reckoned as a pass of the
aluwdniun plant and its costs und benefite will totally form part of
ths basic analysis undertaken earlier.




Creater Aifficulty, however, arises in cases where the costs or
denefite cannol to 80 directly estimated, o.3. the roads have to de
videned, the capacities of schools and hoapitals have to de increased,

Py the sise of post offices, banks, etc , has to be increased. Im such
ocases, the whole probiem of allocating the infrastructural costs te
various projects should be viewed within the context of a devel cpmeat

. programme or an irdustrizl complex composed of a given or envisaged
musber of projects. In wuch casew the total investment costs of
gwmeral or ragional infrestructure shwld not be ~harged to the first
implemented project (the subsequent ones being charged only the variadle

G costs). This is obviously 1ol justified, and one project should net

TR T SR

¥

- Do burdened at the Peginning stage of the development programme with
the total additional iavestment coste cf infrastructure. It should

Do only a pegocnabdle proportion of ¢ha tnfrastructural investment ecosts,
based on the infrasiructvral eervicece %0 bs utilized by the projeet | .
wader consideration.
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The comparative infiastructural analysis of alternative preojects
may be neglected in project evalueiion if these projects have similar
infrestructural implicetions. duvever, a self-contgined gnplysig of
the infrastructural aspecis of industrial projects should always de
earried out.

5.2 Teshaigel knowhow mpliogicns
The implementation of large and scphisticated projects gemerslly
eniridntes to the development of Jocal skills and capabilities in a
somntry. Purthermore, they alsc help 9 change the traditiemal walwes,
attitudes and behaviour of the 3ociety, t0 Wild up an enterprising
spirit among the people, to develop a derire for changing and impreving
’ the existing conditions of life, %o introduce better discipline fer
work ard thus to change the very pattcrn and dasis of ecomemic
dovel opment,

SR, © o €

:
.

The fact is that the project’'s contritution to raising the
industirial status and improving acills in a country is impegsidle
3o noasure, but this imposes ke need o sscount for this impect at




least in qualitative terms. Purthermore, apart from the size of a

preject, the technical 'mnow-how impact depends on the technology

applied and the location of a project. Technologically more advanced

prc Jects are dound to have more jmportant sn impact on formation of °
the country's technical know-how, but {f this is pushed too far, it

my end up by importing foreign personnel for running the factory

instead of improving the skills in the coun*ry. Also, the project %
will have diffcrent impacts when located in differemt regions due to

d ffering levels of traditionalism and development. The evaluatur

can take account of all theae benefite in the context of the overall

and regional development plans of the country.

The comparative analysis of the technical know-how impact of an
alternative project could be neglected if the pr.jects concerned are
of eimilar sise and technology, located in similar regions, etec , or
in ether words, do not differ in terms of technical kmnow-how implice-
iens. Nowever, a self-oontgined apalysis of the technioal know-hew
implications of a new project may he useful for deci sion-making.

5.3 Emvironmental implicytjons

The environmental inplicatione can be related to the natural as
well as to the socio-cultural conditione. The first can be somewhat
easlly detected and measured in terms of the costs necessary to
provent the deterioration of natural eavironmentis while the latter
are vague and subject to a value judgsment.

Ia a mere general senee, damagee of natural emyjroument can be
a800ciated with:

= the inputs used {n a project;

- the production procese within a plant itself; and

)
- the use of the project's wutput.
Predustion of an input or its transportation to the plant to bde used
My have petentially pollution effects on the environment. Per -

instance, tramasporting the Wlky raw meterials, toxic or explosive
inguts, tegether with noise and itraffic congestion may be an envir-
mmental worsening of considerable proportion. Ir swch cases the
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location of a plant t0 de duilt may have to de recomsidered or
additiemal infrastructure investment may de necessary t0 aveid the
hasards.

Buvironmental implications associated with the opreation of the
plant {tself may droadly result in air, scil and water pollutien and
oxpoecied noise levels, negative effects in terms of sewage, selid
waste dispossl, soil erosion, etc. Additionally, the operation of g
plant may hinder the aesthetic aspecte of the natural emvironment
leading to decreascd possidilities for, let us assume, tourist
induetry, development of recreationa) facilities for the population
in the vioinity, etc.

The ocutput of a new plant may also have undesiradle aspectis
frem the point of view of ecologioal effects. Certain types of fer-
$ilisers an' pesticides may require strict application rules in
handling and using them, and marketing chennels may be insuffiociently
eonirellabdle to guarantee adherence $0 these rules. Also, products
being further processed in forward linkages sectors may cause envirem-
mental prodlems there if the prescribed production standards are not
adbered 40 in the supplying industries or if some products, like the
fortilisers, are used beyond a certain limit.

In all these instances the socjo-oylturgl egvironment implice-

$iens are also relevant. Preseivi.g the poaitive va.ues of tradition,
the cultural nemuments, the informal links among the pecple and thinge
of this kind may be helpful t0 a development process. This has to be
paid attention to, especially under c-nditions of rapid urdanisatioen,
whieh 18 likely t0 emerge and proceed along the process of industriali-
satien, Mringing the new way of life semetimes t00 suddenly and pro-
veking oo0cial &isturbances.

The first step in estimting the environmental implications 19
[ m_w them into posi tive and negative omes. Ae
alresdy mentioned, the socio-ocul tursl implications are hard to identify
and {5pessidle to measure. The matural evirommental offects offer
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better chances of assessment. Determineation of all possible sources
of the natural cnvironmental deterioration is basically of a technical
nature, as well as designing the rossiblc solutions to thesc problems,
dut the solutions to dc implemented are sclected and evaluated in
financial terms. Technologically, the problems of natural cnviron—
mental dcterioration can be solved relatively casily. Whot matiers
is ths fact whsther the social bencfits of avoided environmentsl
lossss are significant cnough to justify the costs accrued to prevent
them,

The sppreisal of cnvirommentsl implications thus turns ocut to de

s matter not of a technical, dut of economic and sncial concern which
18 rathor often overlooked 1If environmental safeguards are inevitable,
the least—costs solutions have to beé found and their impact on both the
eommercial and national profitability of a project has to be determined.
If these safeguards turn out to be too costly relative to investment,
1t may de worthwhile to caloulatc commercial and/or national profita-
lity indicators with and without the cost clements related to the
environmental implications. In some instances, it may well b that

a project is commercielly sound without such additional costs, but

only marginally if the investor has no other choice tham t0 accept them.
The question then arises whether the project can be redesigned or
relocated in order to make the ecology less sensitive to the project
eoncarned. If these alternatives are not feasidle, govsrmment grants
or subsidiss mey bdo sought, provided that a projsct is socially pro-
fitabls under these condi tions.

The comperative environmental analysis of competing projects
may be neglscted if these projects do not differ comsiderably in torms

of eavirommental implications. Howsver, a self-contained analysis of

the envirommental impact of industirial projects should de carried out
always. '
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6.  Batiemsl Persneters

The methodology for dotermining ratiomal profitabdility requires
projeot eviluators to compute eoci 1 benefits and co ts using - along
with the actual or corrected market prices - parameters which, though
formally resembling market priccs, are not to de found in any curreatly
published lint of prices. Thcee parameters are in general independent
of decisions taken with respcct to individual projects. Their calou-
lation is assigned to the nationsl level of the planning process rather
than t0 tha project level. They are thus callid national parameters.

The rational parameters are variadles sot up ocutside of 2 project
and are given by a national planning institution, reflecting an attempt ~
towards detter allocation of reeources from the point of view of the
society. Subject to the prevailing conditione in a developing country,
a oot of natiomal paramcters cauld be used. As stated in Part I uader
).7, this Manual rocommends the utilisation of two_ngtionsl peremeters
which are conwidered to be the most cssential, namely: social rate
of discount and adjusted rete of foreign exchange

6.1 §ecial rate of 4} scount

Sccial rate of discount (SRD) 1m the quantitative satimete in
value terms of the weight the society assigns to future benefits and
oosts, or in other words, the rate at which the society's weight on
future den.fits and coste declines over time. The ni.ed for sich an
estimate arises for the compilation of tho present wvalue of the sooial
oosts and denefi ts of a project spread over a long span of time. The
social rate of discount provides 3he _lipk detween costs and denefits
soouring in differcnt time periods. The social rate of discount sheuld,
in principle, be wpifore for the country.

The opwt;g economic role of the social rate of discount is te
help allocate pudlic investment funde to their socially most desiradle
wees. If the SRD is set to0 low, demand for public investmeat rescurces
will exceed supply, eince tco many projects will have a positive presemt
value added. If it is sct t00 Righ, too few projects will pass the




- 186 -

absclute sfficiency test of a positive present value added and thers
will de an exccess supply of public investment funds. In principle,

ths SRD should be s0 choscn that the demand for public investment
rescurces will morc or less cxhausi the available supply. The sslection
of a social rate of discount for t'c purposes of project owaluation is
& VeIY responsjbdle exercise for, all other perameters of & project
being given, the soundness of the project mey vary considerably with
the variation of the social rate of discount.

For practical reasons, it is assumed that the social rate of
d scount 18 copetant over time. The samc social discount rate should
be used throughout a project's life  From an operational point of
view {t is not advisable t0 usc several social rates of discount
throughout the lifetimc of a project. This is an aoceptabdble approxi-
mation for the purposes of projoct evaluation.

The sequence of steps in calculating the eocial rate of diseount
oah bde the following:

Stsp 11 The intercst rate at which a country can actually lend,
invest or borrow capital from a relcvant intsrnational
capl tal market should be taken as an objective basis and
Zeference point for the estimation of the social rate of
@ scount to be ussd in the evaluation of investment projects.
Cut of the existing intsrust rates on the r levant world
capi tal market, the rate of intcrest on long-term loans
would be the appropriate basis for cstimation of the
secial rats of discount. Within each meturity thore
might also be variations subjoct t0 who the borrower is
and who the lendsr is, 1 e¢. govsrnment t0 government,
ceatral dank to contral bank, dank to bank, intersst ratss
on tied and untied loans, intcrest rates on ths Burodollar
oapi tal market, stc. Thare might be different interest rates on
long-term loans to different countries, subject to whether
they havs a Ristory of nationalisations, of delayed dedt
payments, otc. All these various interest rates should de
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oonsidered carcfully by the institution sstiting up the
social rate of discount in crder to st on an
objective interest rate as a starting point.

T™his rate should then be aqjusied dy taking into acoownt
the prevailing domestic conditions of a country. There
may be a situation wherc 2 oountry can be rogarded as a
somital londer and 2nother situstion in which the country
is a oqpjtal borrower:

(a) When a country is a capital lender, it should e takem
into account that investment in domestic projects has
various advantages, particularly from a lomg-term
dovolopment p int of view over investments abroad.

On tho one hand, there arc notiomal ecomomic and
political considerations; on the other, investments
abroad are sudject *o various uncertainties as regards
repayments, inflationary factors and others. 1In
general, the govermment of 2 ocountry has a better
camtrol over econo ic conditioms at homc than abroad
and for this reason a certain "preriym" should de
given t¢ domestic investment projects By lowering

the rate at whick their futurs benefits and coets

ars discounted. The formation of regiomal ecomomic
sommuni tics may, among other things, help to reduce
some intermational umcertaintics and this leads to
lowering the premium rates.

Giving a premiu. for domcstic projects mesans actwally
a promotion of such projccts, since the s0cial discount
rate used in their evaluation is lower then the rats
based on the relevant world capital market. This can
be expressod in the following way:

mD - r -pxr (3.37)
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(v)

wheres SRD = ceocial ratc of discount;

r' a notucl rate of intorest on the
reievant world onpilal market;

Pg = "proe nun® for domeatic projects

"Premiun’ interest rate for Aomestic projects (pd) can
be estimated on tne be3iw Of espericnce and overall
guesesing for the na*ional and tae world economy after
taking into account factore such as:

(1) expectad raie of g-owth of the natiomal economy:
(41) evpected rate of ‘rflaiicn ir the world market;
(141) "steadineas" of » pivor world capital merket;
(4v) world political stabdlity;

(v) expected lomg-term returns on domestic projects;

(vi) expected rate of ‘nila’ m A+hin the country.

If the erxpectcd yrowth rata {~ L:igh, the sxpscted rate
of inflation iz 2lso hizh rnld/:r the long-term foreoasts
a8 t10 world politice” mtuations are glomy, the
"premium' should be rather hiigh., In such a case,

the "premd um” (pd) could te near about 25 per cemt

of the relevant wor’d cap. tal market rate of interests

It 18 obviour that the "premium* is t~ & consideradle
extent ~n intelligent gueas boscd on expectations and
a8 such it can alwveys be umed in rounded figures.

Whea a ocuntry is a gupital horrower, the scoial rate
of discount shouid Ybe no loms tham the sctual rate of
interest on the captia! mark:t from which the capltal
18 Borroweds

s > o, (3.39)
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Step 3

It ought to be even higher than T, if the country's
absorptive capacity is higher than possibility to
borrow cepitel from abroad. In such a situation
establishing SRD on T, level would mean opening the
door for less efficient projects.

There might bs a country which is not a clearly

proncunced either es & lender or a borrower from

the international capital market. In this case

one should also look for an objeotive starting point,
suoh a8 the interest rate on long-term loans on the
relevant international capital market If dthe
development strategy of a country puts an emphasis on
high growth rates, this should be reflected in the
social rate of discount. To scourc a higher rate of
growth, other things being equal, more investment
projects should be passed by lowering the social
rate of discount. Thereforc, the social rate of

di scount could be used as an important instrument

in the investment deoision-making.

It is important that a nation-wide uniform sooial rate of
discount is established and should generally be applied to
all projects in a country and particularly tc alternative

projects. Therc are, however, two situatione in which a

modification in this SRD to achieve some objectives may be

necessary. The first set of such circumstances relates to

the need for speedy development of somc basic/strategic

industries. The second refers to the speedy development

of backward regions of a countryt

(a) Investment projects from somec basicietratego industries
would hardly pass the absolute cfficiency test if their
future benefits and ooste are disoounted at the uniform
SRD. In order to avoid such a situation, woll-justified
lower disoount ratee may be epplicd, at least for a
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certain period of thc industrialization process for
certain industries. This meane a differentiation in

tho rates of discount by industrial branches. A decision
on this is tc be taken by & national polioy-making
institution.

8imilarly, the seccond category of circumstances in which

different rates of discourt are suggosted concern the
spcedy dovel opment of less-developed regions. The

speeding up of their devclopment nmay be justified on
social, eccnomic and political grounds, e.g. better
income distribution, cmployment, politically sensitive
areas, ctc. Strict application of a uniform rate of
di scount may not allow the projects for these areas to
pass thc absolutec efficiency test and therefore to
promote the development of such backward regions.

The rationale behind the suggested approach ie that it
is more expedient to lower the rate of disoount instead
of trying to estimate the project's impact on distribu-
tional polioy objectives and/or addi tional expected
future benefits. This means that a differentiation in
the social rate of disoount for backward regions of a
country may be desirable, A dccision on setting up
regional social rates of discount is to be made again
by a national polioy-meking institution consistent with
the regional development policy of the government.,

The special (lower) SRD for a given industry/region could
be estimated as followss

ri = SRD - pi (3'39)

wheres o= a special promotional SRD for a given

industry/regi on;
SRD = uniform social rate of discount;

P; = premium for an industry or a rogion which
leads to lowering the special SRD compared
with the unifcrm one.
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Where the object is to retard the speedy development of
a region and the evaluator wants to use the SRD as an
additional tool for this purpose, the scocial rate of
discount cen be increased by adding scme premium to the
normal SRD:

r

, = SRD +p (B.40)

It should be note, however, that there are many other ways and
means of promoting or retarding the development of an industry or a
region. The epplication of differontiated social rates of disoount
is only one¢ of them and may not alwaye be the most officient one. It —
is up to the competent national policy-making institution to decide
whioch one to use under the prevailing socio-cconomic conditions in a
ccuntry.

The social rate of disoount thus established, should be pariodically
reviewsd, and if necessary, adjusted in line with the new domestic and
international economic realities, i.e. growth rates, interest rates,
eoconomic development policios and pricrities, inflation rates, etc.

These periodic reviews should be consistent with the elaboration of
the medium-term development plans or any major changes in the socio-
econom c develdpment policy of a country.

The hypothetical project considered throughout the Manual is
loocated in a developing country which®s acapital borrower. The actual
rate of interest for long-term loane ou the international oapital
market from whioh this country borrows varies between 6.50 and 7.50
per oent.

The country's abecrptive capacity is higher than the possibili ty
t0 borrow ocapital from abroad. The National Planning Agenoy was aware

that under these oircumstances the social rate ~f di scount should be
somewhat higher than the actual rate of interest on the capital market
in order not to open the door for less efficient projeots to pass the
effioiency test easily. Taking all this into oonsideration, the
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National Planning Agency estavlished a uniform social rate of di scount
for the five=ycar period 1976-1980 equal to 9 per cent, which is
approximately 25 per cont higher than the prevailing intercst rate on
This rate has beecn uscd
for disoounting purposes throughout the national profitability section
of the Manual. ‘

the relevant intcrnational oapital market.

6.2 Adjusted ratc of foreign exchange v

The adjusted ratc of forcign exchange is recommended as an appro-
priate mcasure of the truec valuc of foreign cxchange to the socioty if
and when the official ratc is obviously distorted and docs not refleot
this real value. Therofore, when cvaluating invostment projects under
such oircumstanocs, thc foreign cxchange components have to bo valued
et tho adjusted rate of cxohange in crder to cbtain an approximation to
a more realistic picture about the social becnefits and coste of a

project.

Generally spcaking, the adjusted rate of foreign exohange for
project evaluation is associated with the existing and forecast balence
of payments position of a country. In countries having balance of
payments diffioulties it is appropriate to estimate the adjusted rete

of foreign exchange and apply it, whilc in countries with no defioit

balance of payments, thc official rate of exohangé would more or less
indicate its true social value.

In estimating the adjusted rate of foreign exchange, not conly
the prescnt position of belance of payments should be taken into
acoount but consideration would need to be given to the cxpected
changes as 2 recsult of the implementation of di fferent development
programmes and large projects, and the eccnomic and fiscal policies
which the country would follow.

By definition the adjusted rate of foreign exchange, being a
national parameter, should be given to the evaluater by a competent -
national agency. If nct, the evaluator should make an effort to
estimate the adjusted rate of foreign exchange tc seo{:re the appro-
priate results of project evaluation. In doing so, he should act in
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close co-ordination with the respective national agency - planning
office, dovelopment benk, central statistical burcau, etc.

The ccute lack of informatior and expericnce ne:ded for a com-
prehensive estimatc cf adjusted rate of foreign oxohange prevailing
in developing countrics compels the Manual tco recommend at this stage
only a very simplificd spproach for estimating the adjusted rate of

foreign exchange within an acceptable range of cpproximation.

It ie folt that under the prevailing deta and othor constraints .
in developing countries, only a simple approach is possible in practice.
Two methode are therefore suggested:s (a) deficit in the balance of
paymonts retio and (b) tourist rate of exchange.

€.2.1 Doficit/receipts: rntic

The first step should always be to find out if the official rate
of foreign exchange cuuld be used and if cortain corrections arc
needed, what those might be.

The adjusted rate of foreign exchange calculated by tlis method
as an approximation is bascd on the ratio of the deficit in the
balance of payments to thc receipts and is given by the following
oxpression: '

F - (1e 252 (B.41)

wheret ‘,F

R’ = offioial rate of foreign oxchange;

M = wvalue of visible and invisible payments expressod
in domestic currenocy;

B =« value of visible and invisible roceipts expressed
in domestic ourrency.

adjustcd rate of foreign exchange;

Some corrections mey be introduced to account for the actual
demand and supply rate, namcly the amount of. forcign grants and soft
loans should be added to the roceipts in the nominator, thus reducing
tho defioit, but not in the denominator, illuetrating in such a way
the real national availebility of foreign exchange. '
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The above caloulation can be carried out on the basis of the
past years' data but an effurt should be made to try o anticipatc
the future changos in demand and supply of foreign exchange, since
the projects evaluated will operatc in the future., The adjusted rate
of foreign exchange should be worked out using the data for & pericd

of five years and finding out the avcrage valuc of payments an' receipts
for this pericd as dofincd above. Such data should be available from
the five-yoa. naticnal development plan of & country. It is desirable
if the rate could be rocaloulated every year skipping the first and
including the sixth ycar and so on intc the calculations in order to

get moving five-ycar average cstimatos.

The rationale behind this formula is thet if a larger deficit is
expected in the balancc of payments, there will be 2 larger demand for
foreign exchango, which is no longer reflected in the controlled
official rete of exchangc. Thereforc, this official rate should be
adjusted - certain premiums should be added to it. The expression

(1+25E)

measures the megnitudc of this premium.

The values of payments and roceipte in the balancc of payments
are the mrin data required for this calculation. AdAitional date,
whioh might help in identifying the real demand and supply of foreign ¢
exchange, may alsv be called for. The principal sources of data aro
trade statistics, the balance of payments statistios and national
development plans.

Teble B.18 provides data ooncerning the belance of payments
situation in a hypothetical country for the last five ycars from
1973 to 1977. It is obvious from Table B.18 that thero i s a chronic
belance of payments deficit in the period 1973-1977. It is estimated
that the situation will not change substantially in the years tc come.
Por this reason the demand for foreign oxchange exceods its supply and
the official rate of cxchange is less than the true value of the foreign

T -
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exchange from the national point of view. The balance of payments
deficit will continue in tho foreseeablo futurc, and thereforec an
adjusted rete of foreign oxchange should be uscd instead of the

- official rate of exchange.

On the basis of the available information, the adjusted rate of
foroign exchange will bo estimated as:

pF - RF(1+.§_§_B.) - 5(14._%"%?26_0_)
5 (1 + 32) o

5((1 + 0.30) =~

5x 1.30

= 6.50 - | *

Therefore, the adjusted rate of foreign exchange is 31 = 6.50
diners. This rate has been usod throughout the national profitability
analysis.

6.2.2 Tourist exchange rato
If, for any reason whatscever, the above method is impossible

to apply, the evaluator can take rccoursc to using the tourist exchange
rate as the represontative adjusted rate of exchange for eveluating
investment projects.

The ratio betwoen domestio and foreign ourrency exprosses certain
Jupply and demand for foreign exchange. The foreigners need domestic
ourrency to buy some attractive domestic goods which are usually non-
basic commodities. Tho nationels of s developing country nced foreign .
exchange also to buy attractive foreign goods becausc they may not be
evailable on thc domcstio merket, or their quality is better, cto.
These goods are usually non-basic commodi ties, too, Thc above factors » |
along with tho risk considerations, determinc the black market rate of
exchangc. The main oonclusion from this is that the black market rate
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of exchange is based on attractive marginal commodities and not on
basic essential goods. It cvercstimates the value of the foroign
oxchange. Ior this vory reason such a rate is not acceptable from
the national point of view. Thie i3 an eoxtreric rate.

The official ratc of exchange may be another extreme. Behind this
rate there are certain important considerations, which ultimately lcad
tc underestimation of the real value of foreign exchange. If there
were & balance betwcen tho supply and dcmand of foreign exchange, the
offiocial rate would be the right orc; but usually this ie not the case.

It follows from the above that thc astual objective rate of foreign
exchange is somcwherc bouween the official and the black market rates.

A8 a mattor of principle, the true rate should be besed on the domestic
ocosts of & unit of foreign oxchange. This is thc value of the national
commodi ties cxchanged against o unit of foreign currency. The theory
suggosts methods for their issessment, but unfortunately they aro not
operational. This forves us to go back and look for an acocptable
approximation somewherc between the official and the black market rates
of foreign exchange. The tovrist rate of oxchange is such an approxi-
mation.

The tourist rate of foreign exchange is usually determined by
a competoqt national hgency at a top decision-making lavel in order to
perform a certain function - to at.ract foreign currcney, which is
valued by and needed in the country. If tho originally Lstablilheq.
tourist rate did not properly perform {te functions, it would have
been adjusted accordingly. Therefore, in tho absence of a more oom-

prehonsive way of determining the adjumtad rate of foreign exchange,
the project evaluator may rely on the tourist rate of exchange alrcady
established by other people for other purposcs. As an approximation,
it may be oonveniently presumed that this ratc rofleots the social
value of foreign exchange.

The use of the tcurist ratc es the adjusted rate of foreign exchange
neads no caloculation. IV is very cften readily available.
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C. Lvaluation of Commercial and National Profitability
under Uncartainty_

1. HM Uncerta.intx

The above presentation of the methods of commercial and national
profitability analysis has been made under the assumption that one has
& perfect knowlsdge of the future whenever inforration about the future
is required for making an investment decision. Each decision as to
volume of produotion, size of investment, operating costs, prioces,

di scount rate, lifetime of the project, etc., was a logical outcome
of an assumption about a kncwn sequence of future developments. As a
result, it was possible to recommend that a project be accepted,
modified or rejeoted.

But in practice there is always unoertainty about the future. It

will rarely, if ever, turn out that events occur exactly as foreoast.
The project evaluator and the dectsion-maker must be realistio.

Usually, their knowledge of the future, and very often even of the
present, is imperfect. Each decision taken now is a product of a set

of assumptions oonceming the future - political and social developments,
technological developments, the behaviour of prices on inputs and ocut-
puts, and so on. The uncertainty moreover is worsened by the fact that
foreoasts are often based on an imparfect knowledge of economic condi-
tions. Even the most modern techriques of economic forecasting cannot
eliminate the unoertainty of many factors affecting investment projeots.

Virtually all investmen* decisions are made under oonditions whioh

involve some uncertainty. When the deoision-maker assesses the desira-
bility of a project, he - consciously or unconsciously - evaluates the
element of unoertainty inherent in the project, converts this into
known risks and decides whether the probability of these risks renders
the project aoceptable or not.

As stated above, the future is always uncertain. A good choioe
between projeots oannot be made simply on the basis of net present value
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or net national value aided figures without also taking into acoount
how uncertain these caloulations are for the alternative projects.

Countries with a comprehensivc national planning may reduce to
& considerable extent the degree of uncertainiy, lut even there the

uncertajnty oan never be completely eliminatled.

Having made allowance Jor these uncertainties, espeocially thoase
having a sizeable impact on the project's profitability, and for other
faoters ouiside the mcope of econonic analysis, project evaluators
will have done all they possihly can to ensure that they recommend
the best possible moluticn. [n Section 4. telow several relatively
simple operational methods for making allowance for uncertainty are

recommended.

2. Sources of Uncertainty

Each basic variable which enters into the caloulation of commer-
oial or national profitability could be a source of uncertainty, even
though uncertainty of some variables could heve a greater impact than
others. Some variables are udually common sources of uncertainty

while evaluating investment projects. These variables are: size of
investment, operating costs and sales revenue. Each of them is com-
posed of a quantity and a pricce. In addition, since time is a key
elgpment in _.nvestmen* planning, the phasing of & proj.ct may prove to
be critical to jiis evaluation. Uncertainties concerning discount rates
may also be of cruojal importance in project evaluation. A major task
of the evaluator is Yo identity the key variables to which he should

apply uncertainty analysina

It is important to dietinguish between unoertainties about the
projeot itself and uncertainties about the environment in which it
operates. Thesme two mources of uncertainty usually act together in

practice.
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3. Causes of Uncertainty

As stated above, uncertainty usually arises because it is
impossible to predict the different variables and cornsequently the
magnitudes of benefits and costs exactly as they will occur. One
hundred per cent predictability in project analysis is not feasible
for meny reasons. The nost important of these reasonse are:

-~ = Inflation, where it is understood that prices of most items,
be they inputs or outputs, do move up with time causing changes
in relative prices. The exact magnitude of price increases
will always be unknown. Prices may change up and down for
other reasons, too.

- Changes in lechnology - both quantities and qualities of
inputs and outputs used for project evaluation - are estimated
according to the present state of knowledge, yet new teohnol o—
gles might come up in the future to alter these estimates.

- The rated capacity used in projeot evaluation may never be
attained. This in turn will affeot operating costs as well
as sales revenue.

= It often turns out that the needed investment for both fixed
and working capital is underestimated and the construction
and running-in periods are considerably longer than expeoted .

This affects the size of investment, operating costs, sales

revenue.

Some uncertainties are outside the oontrol of planners; others
oan be influenced by their policies. The extent of risk associated
with an investment project may be reduced either by making advance
arrangements for dealing with uncertainty or by substituting a more
risky alternative by a less risky one. However, such a decision is
not easy to make because the more risky project may prove to be a
more attraotive one.
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4. Uncertainty Analysis

Methods for assessing the soundness of a project from both com-
mercial and national pointe of view were outline ' in the preceding
seotions. The procedure for applying uncertzinty anslysis is basically
the same for all these methods. The application of simple uncertainty
analysis to some selected methods of both commercial and national
profitability is shown below. The breakeven anelysis is recommended
as a first step out of the world of certainty and into the world of
unoertainty. As a seoond step, the Manual proposes sensitivity a*alyuin
where instead of one estimate of each varigQle soveral estimatemare
used under varying conditions. Finally, the Manual reoommends pro-
bability analysis where one can use all the probable values of eaoch
variable whioh have a si;nificant chance of ocourrance. It is up to
the evaluator to decide how far to go in uncertainty analysis for
verifying the calculations obtained under deterministio conditions.

The application of sensitivity analysis is illustrated on the
basis of the net present value method. The same procedure would apply
to the net value added. Probebility anal sis is applied to pay-baok
period as a representative of the commercial profitability methods and
tc value added abs:lute effioiency formule.

Before embarking on the uncertainty analysis of an investment
project one should carefully examine whether this is really indispen-

sable. Unocertainty analysis, and particularly probability analysis,
requires a lot of computation which should be avoided if possible.
Only under oonditions of great uncertainty regarding the future opera~
tion of a project is the evaluator advised to oarry out probability
analysis.

4.1 Breakeven analysis
Introduction
Breakever analysis is carried out to establish the lowest pro-
duction and/or sales levels at which a projeot can ;perate without
endangering its financial vicbility. The term breckeven point (BEP)
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is used to indicate a level of operating at whioh & project yields
neither profit nor loss. This level ocan be expressed either as a
percentage of capacity utilization in physical units or as a volume

of sales revenue. The breakeven point could also be expressed as a ]
minimum selling price for outputs or maximum purchasing price for
inputs as well as the maximum operating cost per unit of output.

The lower the breaskeven point, the higher the chanoces of a projeot
for earning profits and the lower the risk of meking lcsses. The
difference between the expected utilization of the instelled oapacity
and the BEP i8 a safety margin. The larger this margin the better.
The BEP expresses tho lowest tolerable level of utilizjation of the h
production oapacity.

Breakoeven analysig may be particularly useful in a situation where
& deoision is very sensitive to a certain variable. If the breakeven
point for that variable (level of capacity utiligetion, volume of sales)
can be calculated, it may be possible to estimate on which side of the
breakeven point the operations mey fall even trough there may be oon-
ﬁdomble uncertainty regarding the exact value of the variable. Even
in this ocase, however, it is deeirable to investigate the range of
values of the variable which would permit thet alternative to be
attraotive and to estimate the consequences of its coccurring outside

that range.

- As states above, the magnitude of the breakeven point depends on
three basio aggregated variables: investment, output and opontin‘
costs. Each comprises quantity and a price. Other factors, such as
product-mx, :lnput-mtx, type of teohnology, etc., may also affect the
breakeven point directly or indirectly.

Operating costs oan be broken down conditionally into two main
groups: fixed costs and variable oosts. Fixed costs are independent
of sotual production. They usually renein constant, regardless of the
volume of production, or they inorease, but imoh slower than produ:tion
volume (depreciation, administrative ecpenses, etc.). Varjiable ocsts
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are directly related to the level of output. They increase or decrease
with the increase or decrease of the level of production (raw meterials,

power, fuel, direct labour inputs, etc.).

The period adopted for the brezkeven analysis should be clearly
specified. It is recommended to work with data from a normal year.

The breakeven point of an investment project may be determined
graphically and algebreically on the basis of dete in any normal year -
level of output, of inputs, pricee, product-mix, etc. To be meaningful
& breakeven analysis should be limitcd to an individual project (plant)
with an appropriate grouping of costs and sales records. Output should
be measured in some kind of physical units for a product mix that is
similar to the current and future mix. Perhaps the best measure of
output for a multi-product project is production valued at a set of
constent sales pricos for the various products. For instance, an
output series from 1980 to 1995 could be measured by valuing all
products through the entire period at their 1930 prices. Of course,
if output ie : in constant dinars, the total coet line must also be
in oonstant dinars. It must bec adjusted to eliminate variations

caused only by changes in wages and meterizl prices.

The breakeven chart indicatee thc point at which total cost is
equal to total revenue. Above this point the project produces profits
and below it, losses. A conventional breakever chari (assuming single
produot, fixed costs remain constant regardless of the sales v lume
and linear relationship between quantity of output and variable cost)
may also be expressed in the following way in Pigure C.2.

To be oloser to the real life, one may assume non-linear relationship
between quantity of output and varizble oost. Then the breakeven ohart
mey take the form as shown in Figure C.3. There one can see two breakeven
points, i.e. A and B. The profit area is between the two points and
the loss areas, below and above them.

Suoh a breakeven chart may be helpful in identifying the minimum,
maximum and optimel capaocities of an investment projeot under oonsidera-
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tion. Por that purpose a well founded economic oriterion is needed.
Maximasgation of net profit or of net national value added coculd be
such a oriterion. The minimum economically justified capacity is
expressed by the breakeven p int A when the project is expected to
make neither profit nor loes. From this point upwards with the
inorease of capacity the profit :lso increases. The point at which
the distanoe between the salees linc and the total cost line is the
largest, i.e. where thec profit margin is the largest, indicates the
optimal capacity. With further increase of cepacity, the project still
makes profit, but the safety margin becomes narrower until it reaches
the breakeven point B, at which capacity the project mekes neither
profit nor loss. This is the maximum economically justified capacity.
An increase of the capacity beyond this p int is no longer justified;
the project is expected to make losses.

Breakeven point can also be deter:ined algebraically either in
physical or in value terms., It should be noted that, for practical
purposes, the BEP in physical termms oan only be applicd when the projeot
produces one preduct. It could also be applied for projects producing
several similer products which can be easily converted into a basic

product. The following formulae are suggested for this purposes

(a) In terms of phyeical units:

BEP = TFF%%“ (C-l)

(v) In terms of sales revenue:

BEP - SP (-3?’-‘_’—,73-) (c.2)

vhere: BEP = the breakeven point in torms of physiocal units or
of sales revenue;

I = annual total fixed costs including interest charges
in a normal operating year;

SP = selling price per unit of output;
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VC = variable costs per unit of output estimated at pro-
duction level of 100 per cent of installed capacity.
The ebove formulae could be used for deriving s formuls for a BEP
in terms of a selling price (SP). This will be the minimum selling
price which & project could afford, making neither profit nor lcss.

In applying the breakeven annlysis it is very essential to identify
the product-mix. If the product-mix comprises two products, the expected
quantities for each of them should be multiplied by the expected unit

price:
Q x8P; +Q, xSP, = IC+ Ql(vc)1 + Q2(VC)2 (c.3) -~

quantities in physical terms of products one and
1wo, respeotively;

selling prices for products one and 1wo, respectively;

where: Ql ’ Q2

Sl’1 ’ SP2

variable costs per unit for products Sne end two,
respectively;

FC = fixed cost.

VCl ,V02

If one of the products could be converted and messured in terms
of the other (say, Q, - éql). this will enable substitution and
relatively easy solution of the equation C.3. Another possibility
might be to take one of the »roducts being a major cource of uncertainty
and compute a BEP only for that product, considering the others as

by-products.
The caloculation of BEP involves the following operational stepss

(a) Breakeven point (in physical units)

Step 1: Estimate total fixed costs for a project (FC)

Step 2t Compute the variable costs (VC) per unit on the
besis of the data on capacity in physioal terms.
Find out from the feasibility study the expected
selling prioe per unit (SP).

Step 3t Divide the total fixed costs by the difference

between a selling price per unit and variable costs
per unit to arrive at the breakeven point in terms

of physical units.




8tep 4t Divide the figure computed undor Step 3. atove
by totel installed capacity defined in physioal
units to errive at a FEP exprcssed as a rate of
utilization of production capacity in physical
terms.

The relevant information from the hypcthetical project for a -
- normal operating year (year 5) is:

= Selling price per unit 2.0 dinars v v
- Total fixed cost 30,000 diners ‘
- Variable cost per unit 0.9 diners
- Installed capacity 50,000 uni ts
Hences

C 0, 000 0, 000
M- oWt TAAOS - ii- - 2 wiw
BEP as a rate of utilisation of production capecity equals:

27,2

= 54.5%

Therefore, at & production level of 27,273 units (which means 54.5
per cent utilisation of the installed capacity), the project is expected
to make neither profit nor lcss; this is its breckeven point.

(b) Breakeven point in sales revenuc
0, 000 0, 000
mp - SHgplim—) - 2.0(—g2%) - 2.0 xR0
= 2.0 x 27,273

= 54,546 dinare.

.
Therefors, sales revenue at a prcduction lovel of 27,273 units equals
54,546 dinars. The sales revenue at 100 per cent capacity utilisation
i® 100,000 &inars (Table 8, Row 3.1). Henoe, »

nars = 54.5 % capaoity
' nars utilisation in
monetary terms
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In other words, the breakeven point of the project expressed in sales
revenue is 54,546 dinars, or 54.5 per cent of the installed production
capacity. The project's breakcven pcint ie relatively low, which is

an indication of low risk of making losses aud & high chance of earning
profit.

The breskeven point is calculated usually under the following

alMti ones

(a) Constant per unit selling price, price of material inputs
and variable cost, 1.e. 1t assunes proportionality;

(b) Distinction between variable cost and fixed cost is
fersible and could easily be made;

(¢) The project pr.duces a single product, or if it produces
several products, the mix could easily bc converted into
a basic product;

(4) The product mix remains constant, or the group of products

varies in a glven proportion. '

In practice, these pre-conditione scldom hold true and this may
affect negatively the outcome of the breskeven analysis.

In spite of the above limitations, breakeven analysis is a
useful tool in defining and describing the rzlatiomships between output
in physical terms, operating costs in physicel units, prices fcr outputs
and inputs, and the benefits from the .peration. A project's breakeven
point can be calculated from data usually available in the feasibility

study.

The ‘brea.keven point varies widely according to the characteristios
of the industry tc whioh the pfoject belongs. High fixed-cost operations
have relatively high broakeven points, while industrics operating with
a high variable cost rate have relatively low breakeven points.

In addition to the veriable cost rate, fixed costs and percentage
markups on variable costs are the primary determinants of a project's
breakeven point. A given percentage change in fixcd costs changes the
breakeven point by the same percentage and in the same direction.
Overhead cost control is therefore particularly important in highly
competitive industries such as constmctién and manufacturing, since
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each additional dinar of fixed cost incurred may be multiplied many
times in the additional amount of snles income that must bec gonerated

to break even.

4.2 Sensitivity analysis
Sensitivity analysis shows how the veluc of the officiency criterion
(net present velue or net national value added) changeswith variations

in the valuc of any varieble (sales volume, selling pricc per unit,

cost per unit, etc.). It may bc expressed as thc absolute change in
the efficiency criterion divided by - given percentage or absolute
change in a variable or set of variables. Thus, onc may say: halving
the selling price of thc output will make the value added zcro. If
the value added ic sensitive with regard to the variables, the project
is sensitive to uncertainties and special care should be devoted to
making precise cstimates, particularly on those variables whose
estimated values mey contein significant errors.

Sensitivity anclysis may be used in early stages of project
preperation to identify those variables tc the estimation of which
special care should be devoted. In practice it is not necessary to
analyze the variations of 2ll possible variables. It is sufficient
to confine the analysis to the key variables which affect the project

———

the most either becnuse they are large in value as parameters or they

are expectcd to vary considerably below or above thc most likely megnitude.
If velue added is insensitive to the velue of a particular input or

output, the project is said to be insensitive tc uncertainties and

there is little point in trying tc estimrte this variable with great
precision.

It follows from the above that sensitivity analysis takes into
account unoertainty by calculating an efficiency indicator not only
using the best estimates ¢f the varicbles made under conditions of
certainty, but al_so other possible values. For instance, any effioiency

indioetor may be recelculcated using pessimistic cr optimistic alter-~
natives to the "normel" or "realistic" estimete(s) applied in the
first round under determinietic conditions. Sensitivity anelysis
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provides a better understanding of whioh verieble is in faot oruoial
to ths project's appreisal. Such analysis will also be helpful for
those in charge of managing the project latsr. It will indioate
oritiocsl aroas requiring close menagerial attention in order to emsure
ocommercial suocess of a projeot.

One may test the sensitivity of a fictitious project's net
present value to alternative investment cost. Assume that in the
world of certainty investments were estimated to be 200 dinars with
100 diners spent in the year sero and ancther 100 dinars spent in the
yoar one. This resulted, when oombined with cther cash flow elements,
in a net present value of 115,000 dinars (Table A.3, Row V).

Assume that due to uncertainty of actual needs and prices of
equipment, investment could vary in the range of 180,000 to 250,000
dinars. Hence, & total investment of 180,000 dinars oould be ussd
as an optimistio estimate, and total investment of 250,000 dinars as
a possimistic estimate. The caloulations of the net present valus
would ohangs acoordingly as follows:

tic e tas
Disoocunt faotors at
Joar nvestment djsoount rate = ] t o8 val
nars !Uﬁ Ewn)
!° 90 1.00 90.0
Yl 90 0.93 83.7
Present value 173.7
of 1mro'_tmnt
Present value 308.0
of net cash
inflow (Table 4.3,
years 2-20)
Nst present 1.3

value (NPV)

M N o . AL
e e .I



Pessimjstio estimate:

Discount factors ot
Yoar Annual investment discount rate = 7 % Present velue
(0U0 dinors) (000 dinars)

120 1.00 120.0

130 0.93 120.9

Present value 240.9
of investment

Present value 308.0
of nct cash

inflow (Teble 4.3,

years 2=20)

Net precsent value 67.1
(NPY)

Therefore, the net present value of the project is sensitive to ohanges
of investment requirements. It ranges from 67,100 dinars under pessf-
mistic assumpticns to 134,300 dinars under optimiatic ones. Yet the

project still has positive NPV's under the worst expected oircumstanoes

in terms of investment costs.

The recalculation of the efficiency criterion under alternate
assumptions thus demonstrztes = pr-ject's pronounced sensitivity with
regard to uncertaintices of estimates. This project may well be con-
sidered risky. Stiff conditions may be attached to the approval of
the project such as additional consultants' services or firm assurances

or behalf of the government to safeguard criticzl areas.

Sensitivity analysis mey be carried even further by tosting pro-
fitability under the assumption that the pessimistic alternatives of
more than one variable materialize at the same time. PFor instanoce, in
the above example thec pessimistic estimate for investment requirements

is 250,000 dinars. In nddition, sales revenue may also be recaloulated
under more pessimistic prioce assumptions with the result that the
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present value of net earnings may drop from 308,000 dinars to, say,
232,000 dinars. As & oconsequence, the NPV would turn negative, i.e.
~8,900 dinars, which may render the project altogether unacceptable.

Senlitivity analysis is 2 suitable simple tocl tor checking a
project's sensitivity with respeot to changes in one variable or
another. However, the range of estimates for one variable will usually
have different probabilities of occurrence. But sensitivity analysis
does not guide the investor ebout the likelihood of those possible
values to ocour. It does not tell him which of the pessimistic and
optimistio values have a higher chance of happening and does not help
him sufficiently to evaluate the risk he is taking with the investment.
In some situations, seneitivity analysis gives evidence oonclusive
enough to take a decision: a project may be non-profitable under the
best obnc’itiams of all variables or alternatively it may be profitable
even under. the worst circumstances. However, this will not often be
the case. Moreover, some variables are likely tc move simulta.nebully
together or in opposite directions. Sensitivity then cannot be
analyged by subjecting each variable to one separate recaloulation.

4.3 Probability analysis
Probability refers to the Irequenoy of occurence ¢f an event,

measured as a ratio of the number of different weys that the specifioc
event can happen to the total number of possible outcomes. The purpose
of probability analysis is to elininate the need for restricting one's
judgement to a single optimistioc, pessimistioc or realistic estimation
by identifying the posseible rangc of each variable and attaching a
nmulpx of cocurrence to each possible vaiue of the variables
within this range. These judgements take the form of probability die=-
tribution -~ each possible value of each variable is associated with-

a number between O and 1, such that for each variable the sum of all
these numbers (probabilities) i equal to one. This numeriocal desctt
tion of the likeljhood of en event's occurrence makes possible an

... 9bjedive measure of many situations that ooculd otherwise be expressed
only instinctively or intuitively. Therefore, from & mathematiocal
point of view, probability analysis oconsists of aggregating probabilities.
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As steted above, cnc of the most important clements of probability
analysis is assigning probabilities of occurrence to each possible
value of the variables. This is a highly intellectual exercise and
its produot is educated vrlue judgement. The outcome of probability
analysis depends largely on the quality of this vnlue judgement. There
is no presoription for it.

The calculations for each indicator are still carried out in the
same menner as before. The only differencc is that several values of
each indicator are to be calculated along with an estimate of the pro-
bability of occurrence for each value. Towards that end, different
velues of the besic variables and their probebilities are needed in
the firet place.

In order to ‘emonstrate how probability analysis works in practice,
it will be applied to two selected criteria: the pay-ba period
(commercial profitability snalysis) and the value added criterion
(nati onal prOfife.b:llity analysis). Procedural steps, as outlined in
these twc examples, may then be applied correspondingly to other
indi cators.

(2) The pay-back period

Step 1¢ Identify the renge of variation of the variables
which are subject to & high degree of uncer-
tainty. The findings of this analysis were:

Variable Expected range of variations
Investment 200, 000-250, 000 dinars
Fixed cost per a.nnum]-'/ 28,000~ 35,000 dinars
Variable ocost per un:lty 0.9- 1.25 dinars
S8elling prioce per unity 1.8- 2.00 dinars
Sales volume per annum]-'/ 10,000~ 60,000 units
Eoonomic life of the project 15~ 20 years

1/ A1l these data refer to a normel year. In compliance with the
earlier approach, year 5 has been selected as & normal year.
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The possible range of varietion of investment between 200,000
and 250,000 dinars does not mean that only these two figures are likely
with the respective probebilities ~f occurrence. In praotice any
figure between them is possible. he two extremes only serve to
define the range of veriation of the variable. The same applies to
the other variables as well.

Step 23 Nerrow down the range of variations of each
variable into several likely values. For each

of these values assign a probability of ocourrence
(the sum total of the probabilities always adding

up to 1)3
Alternatives
Yariable N
Al N L.

Investment - dinars 200, 000 250,000 |
Probability 0.70 0.30
Total fixed cost - dinars 28,000 30, 000 35,000
Probability 0.10 0.70 0.20
Variable cost - dinars

per unit | 0.90 1.25
Probebility 0.7% 0.2%5
Selling price - dinors

per unit 1.8 2.0
Probability 0.20 0.8
Sales volume -~ units 40,000 50000 60,000
Probebilit:r 0.30 0.60 0.10
Boonomio life - years 15 20
Probability 0.20 0.80

In addition, the investor has enough evidence that the highest
sales volume ocould only be associated with lowest selling prioces.
With this information, probability analysis of the project’'s pay-back
period may be carried out as follows: '

Step 3: TYor each possible annual sales volume ¢ le

possibilities of total cost along with r
chances of ocourrencs.

s RO At
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Total cost alternetives

28,000 + 40,000 x 0.90 = 6,000
28,000 + 40,000 x 1.25 = 79,000
30,000 + 40,000 x 0.90 = 66,000
30,000 + 40,000 x 1.25 = 80,000
35,000 + 40,000 x 0.90 = 71,000
35,000 + 40,000 x 1.25 = 85,000

(2) For sales volume 40,000 units (probability 0.30)

Probebili ty
0.10 x 0.7 = 0.075
0.10 x 0.25 = 0.025
0.70 x 0.75 = 0.52
0.70 x 0.25 = 0.175
0.20 x 0.75 = 0.150
0.20 x 0.25 = 0.050

Total probauility of altecrnative costs when

scles 40,000 units

~1.000~

(b) For sales volume 50,000 units (probability 0.60)
Totel cost altcrnatives

28,000 + 50,000 x 0.90 « 73,000
28,000 + 50,000 x 1.25 = 90,500
30,000 + 50,000 x 0.90 = 75,000
30,000 + 50,000 x 1.25 = 92,500
35,000 + 50,000 x 0.90 = 80,000
35,000 + 50,000 x 1.25 = 97,500

Total probability

(o) For sales volume 60,000 units

Total cost nlternatives

28,000 + 60,000 x 0.90 = 82,000
28,000 + 60,000 x 1.25 = 103,000
30,000 + 60,000 x 0.90 = 84,000
30,000 + 60,000 x 1.25 = 105,000
35,000 + 60,000 x 0.90 = 89,000
35,000 + 60,000 x 1.25 = 110,000

Total probability

Step 41

Probobili ty
0.10 x 0.75 = 0.075
0.10 x 0.25 = 0.02%
0.70 x 0.75 = 0.525
0.70 x 0.25 = 0.175
0.20x 0.7 = 0.150
0.20 x 0.25 = 0.0°0

1.000
(probability 0.10)

Probabilgtx
0.10x 075 = 0.075
0.10 x 0.25 = 0.025
0.70 x 0.75 = 0.525
0.70 x 0.25 = 0.175
0.20 x 0.75 = 0.150
0.20 x 0.25 = 0,050

1.000

Estimate alternative annual sales revenues

along with their respeotive probabilities
of ocourrences

Sales volume Probebility Selling g%oe Probability Sales rovenue Probgbility .
units dinars m
40,000 0.30 1.8 0.20 72,000 0.06 |
40,000 0.30 2.0 0.80 80, 000 0.24 »
50, 000 0.60 1.8 0.20 90, 000 0.12
50, 000 0.60 2.0 0.80 100, 000 0.48
60, 000 0.10 1.8 1.00 108, 000 0.10
Total probability of all possible sales revenues 1.00
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Notice that sales volume 60,000 is only associated with selling

price of 1.8 dinars per unit, the probability of which will be 1.0 ae
presumed.

Step 5: Combine total annual cost and sales revenue
to each case to get alternative annual profits
along with their probabilities of occurrence.

, This is shown in Table C.1.

Step 6: Estimate the expected annual profit by sunming
up profit alternatives weighed with their respeotive
chances of occurrence. This is shown in the last
column of Table C.1.

Comparison of the expected annual profit under conditions of
uncertainty  (equal to 15,015 dinars) with the annual profit in the
deterministic case, {.e. by using only the most likely alternative of
each variable, indicates how far one is off track when one adopts the

deterministic approach for this partioular project. In the example

it iss
Moet likely annual sales revenue 50,000 x 2.0 = 100,000 dinare
» Its probability 0.60x 0.80 = 0.48
' Moet likely annual fixed cost 20,000 dinars
Ite probability 0.70
Most likely annual variable cost 50,000 x 0.9 = 45,000 dinare
Ite probability 0.75

Therefore, the profit will be:

100,000 - (30,000 + 45,000) = 25,000 dinars (see Table 8, Row 4.1, year 5)
The probability of its cocurrence is:

0.48 x 0.70 x 0.75 = 0.252.

o l&te that this annual profit which results from the combination

of the most likely values of each variable has only a 25 per cent chance
of ocourrence. | '

The expected annual profit under oonditions of uncertainty is by

; 9,985 dinars less than the expeoted annual profit under deterministic
conditions. This is a substantial difference, a warning signal deserving
special attention both by the evaluator and by the decision-maker.

T TS T SRR I T T
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Table C.1 Expected Annual Profits under Conditions of Uncertainty

(in dnars)
3:{':;6 Salee Proba;-; Total . Proba,-jf Profit %Proba- Profit !
(units) | TOVenue|Pility, cost | bility, roii. fibility J‘
— — - i
1 2 3 4 5 6 | 1 8
L (2-4) {3 x5 (6x7)
40,000 { 72,000| 0.06 64,000‘[ 0.075 | &,000 !0.00 40.0
78,000 ;, 0.025 | - 6,000 {0.001 | - 6.0
66,000 | 0.525! 6,000 |0.032 192.0
80,000 ; 0.175 | - 8,000 |0.010| - 80.0 |
71,000 | 0.150| 1,000 |0.009 7.0 |
85,000 | 0.050 | -13,000 |0.003 | - 39.0 |
40,000 | 80,000 0.24| 64,000 | 0.075 | 16,000 |0.018 288.0 |
78,000 | 0.02 2,000 |0.060 120.0 |
66,000 { 0.525 | 14,000 [0.126 | 1,764.0 !
80,000 | 0.175 - 0.042 -
71,000 | 0.150 { 9,000 |0.036 324.0 |
85,000 | 0.050 |- 5,000 }|0.012 [ - 60.0
50,000 | 90,000/ ©0.12| 73,000 | 0.075 | 17,000 |0.009 153.0
90,500 | 0.025 |- 500 |(0.003 | - 1.5
75,000 0.525 { 15,000 {0.063 945.0
92,500 { 0.175 |- 2,500 |0.021 | - 52.5
80,000 { 0.150 { 10,000 |0.018 180.0
97,500 | 0.050 { - 7,500 }0.006 | - 45.0
50,000 {100,000 ©0.48; 73,000 0.075 | 27,000 {0.036 972.0
9G,500 { 0.025 | 9,500 |0.012 114.0
75,000 0.525.{ 25,000 |0.252 | 6,300.0
92,500] 0.175 ] 17,500 |0.084 630.0
80,000 f 0.150 | 20,00¢ 1{0.072 | 1,440.0
97,500 0.050 | 2,500 |0.024 60.0
60,000 108,000 o0.10| 82,000| 0.07% | 26,700 [0.007 182.0
103,000 0.025 | 5,000 10.002 10.0
84,000 0.525 | 24,000 {0.052 | 1,248.0
105,000 0.175 | 3,000 l!0.017 51.0
' 89,000 0.150 { 19,000 10.015 285.0
i 110,000| 0.050 |- 2,000 {0.004 | - ‘8.0
Total probability of all possible profit ulternativeJl.OOO
Expected value of profit in a normal year l 15,015.0

-
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Step 7t As stated in Section A. Commercial Profitability,
. the expected pay-back pericd (p) is the number of
Years which make:

wheret I = total investment;
th

Ft = annual net profits in the t  year.
The expected pay-back periods when I = 200,000 dinars
and 250,000 dinars respectively are:
200,000 = 15,015 dinare x 13.32 yur.y
its probability « 0.70
ro?/
250,000 = 15,015 dinars x 16.65 yea
its probability = 0.30
Thorefore, the expected pay-back period considering
the uncertainties about the investment I iss

P = 13.32x0.70 + 16.65 x 0.30 = 14.32 years

The same result could be obtained by aividing expected
investment by expeoted average annual profits
(15,015 dinars) where expected investment iss

‘I = 200,000 x 0.70 + 250,000 x 0.30 = 215,000 dinars

215, 000
P - _1‘;':'61'5' - 14.32 years

The most probable pay-back period is, therefore, 14.32
years, plus the duration of the construotion period, i.e.
two years. If the payback period is the preferrod
indicator of commercial profitability, an investment
decision with due regard tc risk should be based on
expected more than 15 years pay-back period.

1/ A pay-back period ocaloulated this way is only an approximation since
it assumes an even annmual flow of profits and does not take into con-
sideration the construction and the running-in pericds. This is an
over-simplifioation and is being used here only for illustrative
purposes. Actually the approach suggested on pp.74~78 is to be followed.
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In addition to the observation in the footnote on the preceding
page, concerning the procedure for calculating the pay-back period,
it should also ba stated that the expected pay-back period will be
even longer than 14.32 years plus the cons*ruction period. This is
8o for the simple reason that the above calculations are based on
anmual profit before taxes equalling 15,015 dinars conputed in
Table C.3. If taxes are to be subtracted (5,000 dinars in year 5,
see Table 8, sub-row 4.1), the net profit will go as low as 10,015
dinars and the expected pay-back period will be more than 21 yearss

215, 000
P = --olil'—o—fg- = 21.5 Years

With the above being said, the simple comparison beiween the
expeoted pay-back poriod under deterministio conditions (11.5 years)
and the expected pay-back period under conditions of uncertainty
(more than 21 yoars) indicates that the project will not be sound
enough in terms of duration of the pay-back period. It was not par-
ticularly attractive even under deterministic conditions with a pay-
back period equalling 11.5 years. In reality it may become even worse,
exceeding the optimistio expeotation on the economic life (20 years),
if the assumptions of the probability analysis maierialize.

(b) Yalue added criterion (absolute effioiency test

Step 1t The key elements which enter tiis criterion have
to be scrutinized in order to determine the key
variables which (a) are subjeot to pronounced un-
oertainty and (b) the change in which would greatly
affeol the value added. In the hypothetical project
it was found that:

- domestic demand;

= prices of domestio and imported inputs;
- investments;

~ the adjusted rate of foreign oxchange

fall into this oategory with the latter affecting
foreign oomponents of both inputs and outputs as
well as repatriated payments.
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Step 2¢ The sales revenue in a normal year cf operation
(year 5) at market prices is expected to be 100,000
dinars, comprising 70,000 dinars for the local
market as import substitution, 20,000 dinars for
export, and 10,000 dinars infrastructural services.
Due to some uncertainties on the domestic markot
the probability of selling goods worth 70,000 dinars
is 0.60, the probability of selling goods for 60,000
dinars is 0.30, and at the lcvel of 55,000 dinars,
0.10. The export of goods for 20,000 dinars has been
asgured by long-term commercial agreements.

The wvalue of the infrastructural services as well as
the subsidies is considered to be more certain. The
resi dual value is very uncertain, but ~stoce: 4t

is more than 20 years from now, cannot affect the
soundness of the project and is therefore considered
not to be a kcy variable.

As stated above, the adjusted rate of foreign exchange
was computed at the level of 6.5 dinars = 31, i.e.

3O per cent premium over and above the official cxchange
rate 5.0 dirars = $1. Thc probability of having

this adjnsted rate is assessed to be 0.70. However,

it 18 considercd likely that the prerium may go up

to 50 per cent over and above the official rate, and
the probability for that is 0.30.

S8tep 3t On the basie of the assunptions arrived at above, com=-
pute different values of sales revenue together with
the respective probabilities of occurrence as shown
in Table C.2. Hence the most prcbable sales revenue
in year 5 is equal to:

(117,000 x 0.42) + (104,000 x 0.21) + (97,500 x 0.07) +(135,000 x 0.18)

+ (120,000 x 0.09) + (112,500 x 0.03) = 115,110 dinars plus infrestructural
sorvices and subsidies worth 15,00C dinars, or total probablc output

= 130,110 dinars.

Step 4t The lifetime of the project is 21 years, including
construotion pericd. Compute probable outputs for
the rest of the eoonomic 1life in the same manner as
above., This vields the probable annual outputs es
shown in Table C.3.

Step 5t Material inputs in year 5, priccd at actual market
prices, werc estimated to be 48,000 dinars (ref.
Table 9, Row 2.2). There are, however, uncortainties
conocerning the behaviour of becth domestic market
prices and CIF prices for material inputs. The

T ————
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probabi 1i ty of producing the above output with
36,000 dirars domestically procured current material
inputs (Table 9, Row 2.2.2) is 0.60, the probability
of paying for the same inputs 39,000 dinars is 0.30,
and the probability of spending 41,000 diners is
0.10.

The probability of obtaining the imported current
meterial inputs for 12,000 dinars is 0.70, and the
probability of paying for thc same quantity of
imported materials 15,00C dinars ia 0.30.

On this ground one may compute the most probable
value of current material inputs at actual market
prices in the normel year as shown in Table C.4.

The most probable value of current material inputs at
actual merket prices in year 5 is equal to:

(48,000 x 0.42) + (51,000 x 0.21) + (53,000 x 0.07) + (51,000 x 0.18)
+ (54,000 x 0.09) + (56,000 x 0.03) = 50,300 dinars.

Tho value of the imported ourrent material inputs
converted into looal currency by the official rate
of foreign exchange is:

(12,000 x 0.70) + (15,000 x 0.30) = 12,900 dinars

Step 6t The iported oomponent of the material inputs eonters
the figure of current material inputs computed under
Step 5. above at CIF prices converted into domestic
ourrency at the official rate of foreign exchange.
To correct this and comply with the pricing rules
suggested earlicr, compute the prchable annual value
of imported current material inpute at adjusted rate
of foreign exchange as shown in Table C.5.

The most probeable value of imported current material
inputs converted into local currency at the adjusted
rate of foreign exchange is:

(15,600 x 0.49) + (19,500 x 0.21) + (18,000 x 0.21) + (22,500 x 0.09)
= 17,550 dinars.

Henoe, due to the impact of the adjusted rate of
foreign exchange alone (with thc two probable rates)
the value of the imported materials is likely to
inorease by 4,650 dinars from 12,900 dinars, as
oomputed under Stpe 5, to 17,550 dinars.
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It was computed under Step 5. above, that the most
probable value of current material inputs at actual
market prices is 50,300 dinars. The increase in
the valuc of imported material inputs due to the
application of adjusted rate of furcign exchange
(4,650 dinars) should be acdded to this figure.

That makes the most probable current material inputs
at adjueted prices in year 5 equal to 54,950 dinare.

Most probable current material inputs at adjusted
prioes should be computed for each year of the
cconomic life of the project, following the approach
presoribed above as shown in Table C.6.

It has been stated earlicr on many occasions that
material inputs comprisc currcnt meterial inpute

and investment. The most probable values of the
former have been computcd, the moet probablo value

of the latter has to be computed next. As stated
before, the investment is expected to vary from
200,000 dinars (probability 0.70) to 250,000 (pro-
bability 0.30). Tt follows from this that the

most probablc value of investment at market prices is:

(200,000 x 0.70) + (250,000 x 0.30) = 215,000 dinars.

The importod component, converted into local currcnoy
at the official rate of forcign exchange amounts to
150,000 dinare with probability 0 70, and 187,500
diners with probebility 0.30. Consequently, the most
probable value of the imported investment ocomponent is:

(150,000 x 0.70) + (187,500 x 0.30) = 161,250 dinars.

This oomponent, in compliance with the pricing rules

of the Manual, should be converted at local currenay by
the adjusted rate of foreign exohange, taking into
account the two probable rates, i.e. 1.3 and 1.5

this i8 demonstrated in Table C.7.

The most probable value of imported invesiment com-
ponent converted into local ourrency at the adjusted
rate of foreign exchanga is:

(243,750 x 0.21) + (225,000 x 0.21) + (281,250 x 0.09)
= 219,300 dinars.
It follows from the above that the valuc of the

imported investment component inoreases by 5¢,050
dinars (219,300 - 161,250) on the account of the
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adjusted rate of forcign cxchange alone. This
increase should be added to the most probable value
of total investmont (domestic and imported) at
market prices (215,000 dinars) to arrive at the most
likely velue of the investment st adjusted prices:

215,000 + 52,050 = 273,050 dinars

distributed throughout the construction period as
follows:

Year 0 » 136,000 dinare;
Year 1 = 137,050 dinars.

Step 9: It has bteen assumed from the beginning that the
repatriated peyments are not a key variable (although
in other cases thoy may very well be). Their magni-
tude is, however, affected by the probability of
having two adjusted rates of foreigr. exchange, i.e.
1.3 and 1.5. Therefore, the most probable value of
the repatriated payments in a normal year, and then
throughout the economic life of the project, should
be computed.

As stated earlier, the probability of having an
adjusted rate of foreign exchange 1.3 is 0.70, and at
the level of 1.5, 0.30. Then the most probable
adjueted rate of exchange iss

(1.3x0.70) + (1.5 x 0.30) = 1.36.

Under these circumstances the most probable value of
the repatriated sayments in yoar 5 is expected to be:

16,000 x 1.36 = 2i,7%0 dinars,

a8 oompared to 20,800 dinars at an adjusted rate of
1.3 only (ref. Table 3.3, Row 4).

Following the same procedure, the most probable
annual repatriated payments throughout the projeot's
life should be computed as shown in Teble C.8.

Step 10: With all essential gate compiled above one may now

' compute the moet probable present value of the value
added under conditions of uncertainty. For that
purpose onc may use the rormat of Table B.3 and
compile the information such as is demonstrated in
Teble C.9.
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The disoounted most probable value added under con-
di tions of uncoertainty equals 91,400 dinars, as
compared to 234,400 dinars under conditions of ocertainty
(Teble B.3, Row 7). This is an indication of the
expected still positive contribution of the project
to the national income even under uncertain conditions,
i.e. uncertain domestic demand, increasing prices
for domestically procured and imported current material
inputs, probability of exceeding the investment re-
quirements originally envisaged, strong possibility
of having cven more unfavourable cdjusted rate of
foreign exchange (1.5), as compared to the one under
conditions of certainty {1.3). Thereforec, thc projeot
passes the first part of the absolute efficiency test
under copditions of uncertainty
As stated earlier, although this is of paramount importance, it

is not suffioient for recommending a decision on the project. It is

very important to find out how much of this consicderably reduced value

added will be used to pey the wages and salaries of the labourers and

how muoh remains as a social surplus.

By the application of formula B.12, one finde:

91,400 > 84,700 ———3» 6,700 dinars

of sooial surplus, as compared to 153,900 dinars under conditions of
oertainty (Teble B.3, Row 7.2). Hence the project generates enough
value added to recover the wages and produces a negligible amcunt of
social surplus. Therefore, from t.e national point : f view under
oondi tions of uncertainty, the pr-ject is marginally acceptable.

The projeot evaluators should call to the designors’ attention
the need to oarefully rc-examine and if possible to improve the basic
parameters of the project in view of the expected uncertainties with
regard to domestic demand, prices of domestic and imported ourrent
material inputs, investments and the rate of foreign exchange. They
should also bring the matter to the attention of the decision-maker
to have it in mind when taking a decision and, if possible, to taie
tne neoessary action to prevent or at least limit the unfavourable
effeot of the uncertain domestic demand, prices, rate of exohange, etc.
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Table C.3 liogt Probable Adjusted Anpual Outputs

(1 dinara)

Probadle Infn-fx;;xtuml Reaidual | Probable
Year | sales reveanucs services Jubsidies value output

o - - - - -
2 73,000 g ONK 10,000 - 88, 000
3 106,000 10,000 10,000 - 126, 000
4 110,000 10,100 8, 000 - 128, 000
5 115,110 10, VOV &9 OOV - 130,110
6 116,000 10, 000 2,06U - 128, 000
1 117,000 10,y 000 - - 127, 000
3 115,000 106, 00U - - 129, 000
9 113,000 10, GO - - 123, 000
10 111,000 10, 000 - 121,000
11 110,000 10, OO0 - - 120, 000
12 10,900 1¢, 900 - - 118, 000
13 104, 000 10, V00 - - 118, 000
14 106, 000 10, 00U - - 116, 000
1y 105,000 10,000 - - 115, 000
16 105,000 10, VOO0 - - 115,000
17 104,000 10, 0C0 - - 114, 000
18 99, 000 10,000 - - 109, 000
19 98, 000 10,000 - - 108, 000
20 70,000 10,000 - 15,000 95, 000
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Table 0.6 obgb. 1 Current Material ts at te o8

(in dinars)
Imported and Domestic Current Infrastruct

Year Material Inputs Service Total

0 - - -

1 - - -

2 ¥, 280 2,000 36,280

3 53,790 3, 000 56,790 |

4 94,150 3, 000 57,150 |

5 54,950 3,000 57,950

6 559 300 3,000 58, 300

1 599420 3,000 58,420

8 959510 3,000 58,510

9 %99670 3,000 58,670
10 55, 760 3,000 58y 760
11 99,840 3,000 58, 840
12 594950 3,000 58,950
13 96,030 3,000 59,030
14 56,180 3,000 59,180
15 56, 260 3,000 59, 260
16 96, 340 3,000 99, 340
17 564480 3,000 59,480
18 56, 660 3,000 59,660
19 56, 850 3,000 59,850
20 574120 3,000 60,120

J/ Infrestructural services, as in the case of outputs, are not & key
variable and they are valued at dumestic market prices or cost,

whichever is higher.
Row 2.2.)3.

T™hey are taken readily available from Tedle 9,

>



} —
00°1 .
' € = of*nx A€o | 062%192 = &°1 x 00CLeT 2€°0 c1 o€°0 ooctlet
~ 12°0 = D0 X 0lL0 ] 000*CZ = €1 X 000°%0%1 0ot°o G°1 ol*0 000%0¢T
: .
12°r = OL*0 X 0f°0 ] 28:1°E¥2 = €°t X onclipt L0 €1 ] 0054181
€0 = 0lL°0X0L°0 | 000°GET = t°1 X 000°0SG1 oL°0 €1 oL°0 000%0¢T
£ 31 Iq%q03y enywp *qodd smrep £ 3119904 surep
as: sSusyoxs uliedol | seorad jexwm ¥ juewiInsAn}
sueucdmoy jusayssau] vejJoduI peysnipy 3o 9381 reysulpY Jo 3uswoduoo Pes.sodu)

L*d ,Qg

3
w

e v

e R W




- 232 =~

(in dinars)

Table C.8 MNost Probable Annual Repatriated Payments

b
J

Repatriated payments at
offioial rete of exc

1/ Most probable rate

of foreign exchange

Most probable ]
repatriated paysen

W @ =~ OV A W N O~ O

T B T N R T R
W @ =N O\ R W N =~ O

. 20

5,000
15,000
16,000
16,000
16, 000
15,000
15,000
14,000
14,000
14,000
10, 000
12, 000
10, 000
10, 000 -
10, 000
10, 000
10, 000
10, 000
10, 000
16,000

1.36
1,36
1.36
1.36
1,36
1,36
1.36
1,36
1.36
1.36
1,36
1,36
1.36
1.36
1,36
1.36
1.36
1.36
1,36
1.36

6, 800
20,400
21,760
21,760
21,760
20,400
20, 400
19,040
19,040
19,040
13,600
13,600
13,600
13,600
13,600
13,600
13,600
13,600
13,600
21,760

)/ Teble 9, Row 4.
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5. ~ Common operational steps of uncertainty analysis
Uncertainty analysis of any ¢ -‘terion could be faciliteted if the

following common operationel stcps are followeds

Step 1: Identify the koy variabl:s, which are expected to have large
magni tudes and high variabilitice and, thercfore, a sizeable
impact on thc soundness of a project;

Step 2: Identify the possible range of variation of the key variables;

Step 3: For coch variable, with the ostablished range of variation,
estimate the diffcrent likely v:lues which have significant
chances of occurrance;

Step 43 Aesign probabilitics of occurrence to oach value based on
experi ence, expectations es well as market and finanoial analysis;

Step 5¢ Combine the alternative valucs of relevant variables as well
as their respcctive probabilities to get the probability of
occourrencc of each outcome ac outlined cbove for each measure.

€. Data Requirements

Bt =

Project analysis under dotermihi stic and uncertainty situations
requires the same typc of information. The edditional information
roquired for sensitivity and probability analysis ccntros mainly around
estimating several possible values for each reclevant variablec and
- assigning probabilities of occurrence to cach of these values.

4

7~ Soope, Limitations and Conditions of Uncertainty Analysis

The essenoe of intrcducing uncertainty to prcject evaluation is
to introduce into project analyeis as much as possible the realities
of life concerning futurc bchaviour of relevant veriables. Realizing
that soveral values are likely and ostimating them and their probabili-
ties of ocourance, using somc valuc judgement, may be more accurate
than oompletely ignoring them and imposing just one estimate for each
variable as in the deterministic analysis.

However, unoertainty analysis requires more claborate computations
as compared to the detorministic case. The computational work will
vast norenge as the number of poseible valucs of each variable
inoreases. One could out down the volume of oomputations by oonoen-
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: trating only on the most important variables, risk-wisze, judging from
their values and their probability distributions.

The edditional offort requircd for uncertainty analysis has %o

[ ]
be justified by the additional bencfits of introducing it. The higher
the uncertainties concorning some variables, and the larger their
5 t ranges, the higher the benefits and the more urgent it is to introduoco

this enalysis to th: eveluation of an investment project.
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D. Eveluation Summery

Title of Project:

Output in Value Terms: L)
~ Output in Physical Terms: —_—

Investment: , —

Fumber of Peonle Employed: - ]

Implementation: To start:

To be completed:

Criteriey' Eveluation Rcaulto? =~
¢ I. Commeroisl Profitability
1 1. Simple rate of recturn beeeeae e

2. Net present value Iy
3' nm(ﬂ&l ‘.pecta o er2e8 283 ® > 8, s 010 200 a8 e ]

40 002808 ¢ees0 06 s o t 00" @82 e~ 8820 e en s e s ee e

Goneral conclusions n

Conmercial Profitabilitys

. 6o v o . o2 a00 . 063 ec .0 000

IT. National Profitability

1. Not nationzl value added
formation:

1.1 Absolute efficionoy test ......ia0ceene ceenen
1.2 Relative efficiency 08t .... .c.es.cevan-ce soressses

, 1/ Under oriteria thc evaluator should 1ist the criteria actually used

; for evaluating an inveestment project's commeroial and national pro-

: fitabili ty under conditions of both certainty and uncertainty. The t‘
listing of the oriteria here is for illustrative purposes only.

3/ The evaluator should briefly explain the most essential ecvaluation

results to give the decision-maker in a very condensed way an idea A
i about the merits and deinerite of the project and a justification
i for its being recommonded for selection, modification or rejection.
The Evaluation Summary should be an "idontify oard" of the project.
¢ The presentation of the cvaluation results should not be written using

a very professional terminology. It should be easily understandable

to those who read it without having gone through the entire feasibility
report. It is up to the project evaluctor to determine how long the
Evaluation Summary should bedt may vary from 3-5 pages for a small

and simple project ot 10-15 pages for a large, highly ocomplicated onme.

| ﬁ
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2. Additiocnal indices:
2.1 Employment ecffect
2.2 Distribution offect Ge 8siee . a0 s

2-3 Porcign oxchange cffect cetesieraeassureeres asa0as
2.4 ......

t 3. Supplementery considoretions
3.1 Infrastructurc implications ... ... .. cc.cicer voau.ans
3.2 Environmental implications R

3.3 LB IEEE R R Y o a3 Y 1 s 8 o2 e e "8 30 80 e 12 e 0 v e e e -080 o 00 @
%e_mxyConclu ons_on
atione of’ itys
. L ] . ® > aa o L N ]
9 * 2 .. oo e ]

III. Uncertainty Annlysis

10 BI‘.&kOVOn analyﬂiﬂ 80 006500 004208 1) o0 00706000808
2. Sonsitivity analysis tevescreencese e esrnenees b
3. Risk analysis siesieaen o

e 2 rues Ceuvesoced

Generel Conclusions on
ncerteintys

® 6. 0033068 30 e 1000509050008

G e6e0 06,069, 06030060003080080s 0
®

no gro;]oc! is recommended for:

r ‘ beoa\l'e #0666 300 2000010060905 3060900063%0 96800

096 .0000000.00)0606000.006r00 . 86, 0606200000000

S8election

s g

[ [ l 1 modified as LOLIOWEE ...covcer veennss

® 00 06 002661006200 5002000060006 08060008580 086009

Approval
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‘ because ...

F $00 3350000003033 00080000000 000000

® 500 P 0800200

T8 20202 0202280 .02000000n08

Rejection

Roooumndlog golg.cxl managerial and other measures to secure successful
m.ation of the project:

2200000000 100n00mco000

R L I I R S T8 e 810005000108 3300 00000330080

LU R ] O!!.QOIOOOI‘Q'GIO:O.d.ln;ul--.\v..n........IVO.leOoOJOus.h.a..u...

Ovoovooooonuono1nw:ooaol-ao.va-onwaoaao-).-s-ooaoos.q-o.xoon...ca.oar.o
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III. ANNEXES

ANNEX &.

List of Symbols uscd in the Nanual

Actual coet insurance and freight price
Actual domestic market price

Actual froe on board prioe

Discount factor in ycar t

Value of visible and invisible receipts in the
belance of paynents

Breakevcn point

Cash inflow

Cash outflow

Annual doprecoiation of fixed capital in a normal yeer
Distribution index of the governnent

Distribution indox of the profit earners
Distribution index of the wage earners

Regi cnal distribution index

Domestic resource inputs

Absolute efficiency test for the whole economic life
of a project

Relative cffioiency test under capital scarcity situation

Relative effioioncy test under foroign oxchange scarcity
situation

Relative effioioncy test under skilled labour scarcity
si tuation

Absolutc effioiency test for modernization project
Absolute efficiency test for a normal year

Relative efficiency of a modernizati-n projeot with
regard to respeotive scarce factor (capital, foreign
exchange, skilled labour)

Net pr.fit in a normel year after taxes, interest,
depreciation

Fixed cost

Net forecign exohange flow
Foreign exchange inflow
Foreign exchange outflow




i

=

Investment, comprising equity and loans

Value of investment for an industrial complex

Direct investment

Indirect investment .
Total investment (direct and indirect)

International competitiveness indicatcr

Cut~cff rate of recturn : \

Internal rate of return
Lower discount ratc at which NPV is still positive

but close to zecro

Higher discount rate at which NPV is already negative
but clese to zero

Long-term loans

Valuc of visible and invisible payments in the Balance
of Payments

Velue of current material inputs

Value cf current material inputs used by an industrial
complex

Number cf constituent projects in an industrial complex
Net ocash flow of o project

Not domestic valuc added of a project

Net domestic value added of an industrial complex

Net neticnal value added of & project

Net national value added of an industrial complex

Net present valuc

Net present value ratio

Negative veluc of NPV at tho higher disoount rate in
absolute torms

Net value added '

Number of years
Value of output of an investmont prcject

Value of ocutput of an industrial complex )

Adjustod rate. of foreign oxchange
Present value cf the net foroign exchange flow
Present value cf investment




¥
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A1),

K1),
A(L,)

P(L,),
P(sr)

P(VA)
P(na)°

R(W),

P(Ws),
P(W)

P(W)°
P(H),

- 241 -

Prosent value of investmont beforc (without)
moderni zation

Prosent volue of investment after (with) modernization
Present value of wages ond fringe benefits paid to
skilled labour

Present value of wnges and fringe benefits paid to
skilled labour after (with) mudernigzation

Prosent value of expectod scarce factor (capital,
foreign exchangc, skilled labour) committed to.o
mederni zation project

Positive valuc of NPV at the lower discount rate
Present value of value added produced by a project

Present velue of vnlue added produced by an industrial
oomplex

Present valuc of value added before (without)
modernization

Present value of vclue added after (with) modernigation

Presont value of wagosv for a projoot

Prosont value f wages for an industrial oomplex
Present value of weges beforc (without) modernization
Presont value of wages aftcr (with) modernization
Pay=baok period

"Prond.t{m" for domestic projects

"Premiun” for an industry or a region
Cut-off pay-back period

Quantity in physioal terms
Simplec rate of rcturn on total capital
Simple rete of return on cquity ocapital

Debt-oquity ratio

Official rate of foreign exohange

Value of repatriations from a projeot in year ¢
Value of ropatriations from an industrial complex
Special promotional SIDfor an industry or a region




‘Actunl rate of interest on the relovant world capital
market

Balanoe of payments surplus (residual)

Selling price

Sooial ratc of discount

Value of s.cial surplus for e project

Velue of social surplus for an industrial complex
Valuc added produced by a project

Value added produced by an industrial complex
Value added received by the government

Value added received by the profit earners

Value added reccived by o region

Undistributed value added (ot the disposal of the firm)
Value added reoeived by the wage earners

- Variable cost por unit

Velue of salarios and wages for a project

Value of saleries and wages for an industrial complox
Number of ncw direct job opportunities

Number of new indirect job opportunities

Total number of new job opportunities

Number of rew jo: opportunities for skilled workers

Number of new job opportunities for unskilled workers
Annual interest charges on loans in a normal year

Dircot employment effect per unit of investment

Indireot employment effect per unit of investment

Total employment effect (gkilled plus unskilled) per
unit of investment

Employment effect of unskilled labour per umit of
investment
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ANYEX B.

Present Value Table

As stated earlier, the need to adopt the disoounted oash flow
technique arises on account of the videly accepted prinoiple that
one dinar is more valuable {f received today, instead of tomorrow;
similarly, disutility of expenditure is more if it has to be inourred
today than if it can be postponed for next year. Since both reoeipts
and expenditures are spread over the whole life of the project, it
becomes necessary to eliminate the influenoe of time differential —
and this is done through the use of rate of discount.

The rate of disoount reflects the preference for present over
future: if the rate of discount is 10 per oent, reoceipt of 100 dinare
this year would be valued as equivalent to 110 dinars in the following
Year. The rate of discount may vary over time or be constant. It is

not reoommended to uee different rates of discount over different
Yoears. Usually the same rate of discount is taken for the whole period.
The rate of disoount is the rate of interest in reverse.

Once the rate of discount is lmown,. the next step is to work out
the present worth of one unit of receipt (similarly disbursement)
received at different periods of time. The present worth of one unit
of receipt (or expenditure) in different time periods is known as
the discount factor. If the rate of discount is oonstant, the disoount
faotor for the n h year would be

1

T

where r is the rete of disoount. The discount faotor is a decreasing
funotion of both r (rate :f discount) and n (number of years). Tables
giving the values of
| 1
(1+r)"?




- 244 -

for different values of r and n, which have been worked out. A table,
providing the values of the discount factors at different values of
the rate of discount (from 2 per cent to 30 per cent) and different
number of years (from 1 to 50) is at the conolusion of this Annex.

In this table, discount factors corresp nding to different rates of
discount for a particular year are shown, row-wise. Simjilarly,
oolumns show the disoocunt factors for different years corresponding
to different rates of discount. For instance, {f the rate of discount
is 8 per cent, discount factors for the fifth and sixth year would be
0.681 and 0.630, respectively; similarly, for the fifth year the
disoount factors corresponding to 8 and 8.5 per cent rate of discount
would be 0.681 and 0.6€5 respectively.

If net cash inflows are the same for ssveral years, they need not
be discounted separately for eu:p,xg&'r. The sum of discounted net
oash inflows during this period can be arrived at by multiplying the
yearly net oash inflow with the sum of discount faotors for these
years. For instanoe, on page 116, Table B.3, Row 5, the net national
value added is the same between the eleventh year and the ninteenth
Year. If one multiplies the annual value added of 62,400 dinars by
2.53, whioh is the sum total of discount factors fcr these years at
9 per oent disoount rate (Row 6 of the same Table), one gets 157,870
dinars, which is equal to the sum total ¢f discounted values added
for this period (Row 7 of the Table). .
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