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1. Economic growth is determined by social and politicnl factors
on the one side, by cconomic factors on the other. The role of both kinds
of factors is cqually impertant and a fenerally valid p-~iority cannot be
determined even in cuse of ceonomic factors (land, 1abour, capital,
institutions, ete,). Stimulation and acceleration of cconoric growth requires
socinl, political and institutional changes and investments both in capital

goods and "in man", Priority cannot be given cither to cipital or to "human" °

investments, In some stapes of development "human" investients miy cnjoy
priority (c.g. in developing countrics improvements of health conditions,
element ary education, in developed countri s training of sctentific personnl),
in other puriods priority may be n1ssigned to crpital invostments, morcover,
thesc two kinds of investmonts may be intereonnceted (soo €effe Ccapital
investments in health ~nd educational institutions, human investments in
vocational training for ncw cstablishrcnts), This paper deals only with
capital investments, more preciscly with investments in fixed assets from

a special point of view, namely os far as interindustrinl aspects are
concerned,

2, Capi®al investments in fixed ass.t8 may be classificd roughly
in threc groups: investments aiming (1) replicement, (i1) substitution
in order to reduce costs, incrcise productivity and competitiveness and
(i1i) establishment of now copreiticss  In the majority of the eases these
2ims cannot be distinguishcd precisely; replacerent mostly brings
modernisation and oftcn widening of copacities. Establishuent:of rew:
capacities yields morc often than not an int_:reasé in productivity etc,
Nevertheless, in most cuses one of these interrelated aims may be considered
s primary, In order to facilitate the exposition of the following ideas,
this study will focus on investments of fixed asscts aiming at the
establishment of new capacitics. In developed economics, replacement of
obsolete and substitution of existing fixed asscts may have the same or similar

sionificance 1s the establishment of new capacities, but in developing economies
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the latter arc of greater importance. This latter type of investments
have generally a greater impact on the ratc of growth 2nd the structure
and balance of the cconomy, than the former ones and therefore they are
more convenicnt to illustrate the complicated problems of interdependencies
of investment activity. Froductive and non-productive investments may =21so
be distinguished in this study; the more complicated type, productive
investments will fom the basis ~f the discussion.

3. By interindustrial aspccts of investment activity is meant analysis
and consideration of interindustrial relztionships influencing balance and
efficiency of the investments and of the economy, as wcll as critcria
and problcms of distribution of investmunts by scctors/branches of the
economy. In developed economdes, interindustrial relations irc as a rule
more numerous and more complicated than in developing countries. In spite
of this fact the anilysis of thesc relations in duvcloping countrics is
not of lcss Importance owing to a special sensibility of thuse cconomics
to structural changes and unbalance. In developing economics we are
confronted with more rapid structural changes, since increases, though small
by their absolutc size, may yicld high rates of changes of the structure

and over timc, due to the low lcvel of develosment in goneral,

L. Investment process includes various activities; it starts with
a preliminary design of development scrving 2s a general framework of
resource allocition. It includes prepoaration and evalu~tion of individual
projects as well as implementation and ex-post supervision and evaluition
of the chosen projcets. Interindustrial rclations st be token into
account ~t all these stages but they appear in condensed form at the
pr<ject evaluation. The present paper deals with the consideration of
intertd’ustrial aspects at the stage of project cvaluation. It gives first
a bricf deseription of usual methods of project -valuation with some critical
remarks, then it attempts to raisc some further suggestions, first of all
{rom the point of vicw of developing economiege. The discussion begins with
the case of developed econcmics, all the more since methods recommended for

and used by developing countrics grew out from the practice of the former
countites,
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II. Project evaluation in developed pmarkst eeonomies

5+ In developed market economies balanced growth rmust be regulated

and stimulated by price meshanism, According to the opinion of the majority

of economists of thesc countries, this mechanism leads not only to an
equilibrium but 21so to an cfficicnt allecatisn of resources and a quasi-
optimal path of growth, That means that deeisions of individual entrepreneurs
based in the first placc on prices ind further on other information arc
generally correct both concerning current production and investment activity.
We may add, howcver, that the price mechanism may fulfil its function of
optimisation only in c2se of perfest corpetition, a condition practically
never met, and even in this ease only approximotely. The recognition of
these imperfections of the functioning of tae price mechanism is reflected

in the incre2sing scope and role of state planning and intervention in

most developed market economies., St2te plonning and measures of econoinic
prlicy 2re intunded to correct both current production znd —mgybe cven at

a larger seale - investment and development activitics.

6. Privatc profitability as the main critcrion of project evaluation
in developed markct ecomomics may beceonsidered. It ean be measured by
various formulaie dealt with in detail in production, engineering and
accounting handbooks and manuals, It is common in these formulae that (i)
both costs and benefits arc measured from the catreprencur's point of view
at actual market prices (with anticipations), and (ii) only the stage of the
production proecess performed by the given project will be evaluated,
disrcegnrding its impact on efficieney of othcr production units amd activities.
Two most. .often used types of ealeulation and evaluition may be mentioned:
eorparison of the pay-coff periods and compririson of totnl costs and benefits
of the projcet by means of disccunting methods. The first criterion
diéregards the working time of thu projeets, the time after the pry-off
period, respestively and similarly the timc pref.ror.c aspects. This

criterion concentrates on the quickest possible retum of the invested
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capitnl, or. liquidity and on reducing duritisn of the risk. The other type
of evaluation is based on cumparison of total (investment and operating)
costs and bhensfits of the proj.cts, ealcul-ted at mnrkct prices and for
the full working time of the projeets further present and future values
made equivalent by disccunting mathods, (present worth or annuity).
Consideration of nther (even not measurable) f~ctcra is, of ccursc, also

recommended, in both cascs ad is in fact wilcly practisci,

Recent researches investigate alss the actuil motives of investment
recisions of private cnterprencurs and the calculations and evaluations
actually perfomed.y The results point to a rather motlest role of the
ealculations; routine decisions are wide-spreac ani, among the ¢ alenlations,

pay~off inlicators and simplifie: cost-benefit corparisons are preferred.

7. Project evaluation in developed mirket econnmics takes into
aceount interin'ustrial aspects only indircctly by prices an! market stucies.
It is suppose! that by taking into ecnsileration the prices =nd by usc of
mirket stu-ies, of analyses of actual ~ni expecte (estimted on base of
time series) demand zn< supply curves an‘ con'itions, investments may be
sorrectly allocatec to the structure of the economy. Both logical
consi‘erations 2n” practical experiences, e.g. data on unler-utilisation
of capacities seem however to hint at cdeficiencics of this process, Nowadays
it is quite generally acknowlelged that a rutual information amnng the
investors (s e.g. by Konjunkturtests), as well 18 a morc or less extensive
and intensive coordination of investments plins and projects may be
recommended also in developed market economies., These stcps may reduce
risk, smocth unbilances of growth., Prices serve 21lso ~s guides for
efficiency and as it is often supposed they are also relevant from an
interindustrial pcint of view. Wide use nf taxes, subsidics, direct invest-

ment allownnees, claims to analyses of ¢xtornal econcmies, socinl costs etc.

v See e.g. the works of Jomn E. Meyer and Edwin Kuh concerning the US;
B.R., Williams: International Report on Factors in Investment 2nd Behavior,
Paris, 1962, as for the coordinated research programme of six OECD
countries; a survey of Erich Gutenberg (FRG) otc.
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indicate, however, that this meehanism needs corrections in this respeet
as. well. To guote Robert Stone » National Eeonomie Development Couneil,
London: " .., positive acticn is neeessory ... to make the eeonomic system
work better snd the mechanism by which these are put into effeet. One

of the most important ways in which this can be done is to brine private
costs as nearly as possible into line with econonde enst to the community
as a whole,.ss Another imnortant arca where zction is necded to make the
"market " work better is the need for a more rational and informed base of
reaching investment decisions."y

III. Projeet evaluaticn an.centrally planned cconomies

8. Within the group of eountrics called by the UN teminclogy

- eentrally planned eetnomies (and by thamselves: soeialist economies), it

is possible to make a distinetion betwecn dev:loped and developing eountries,
too. Nevertheless, from the point of view of the problems discussed in this
study, this distinction docs not secm to be especially fruitful, Besides
their eormon features- (as the public ownership of the mewss of production,
the eentral-planning with similir targets and policies, ete.) therc are,

of course, important differences among these ecuntries ani in s-me of them,
significant ehanges and improvements are going to be performed in the methods
of eentral planning and administrationm of the economy. From the point of
viow of investment activity and project evaluation problems, the ecentrally
planned eeonomies may be studicd perhaps better if not elosaified aceording
to thc loval of develcpment but according to the size of the eountry ard

the share of foreign trade. These two interronneeted factors seem to aocount
for more of the actual “ifferenees and problems and for more of experimantal
improvements than a breakdown into developed an? developing-economies., As
for the size of the ecuntry an? the share of foreign trade, there is on the
cne side the Soviet Union, a self-sufficient eeonomy with a populatiom over

Y The Economic Journal, March 1965, (page 11, resp.lid.
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two hundred millisn and on ths other side the small "ni medium size countries
in Eastem Burope (among them lungary) with a hich share and an outstanding

role of the foreign trade,

9. To bzgin with the commen featurcs, in centrnlly planned econcmies
the overwhelming p-rt of the investments ("nd the new establishments
exclusively) are finance?! from central state funds. In the framework of 4
rather detailel nation-wide planmning, thc central institutisns determinc
tre total investmont cexpentiture of the coruntry il “istribute it betwecn
dircctly procuctive anl other (social cverheal) goals. Furthor, on the
funds ~vailable for productive invistments arc istributetl among major sectors
anl branches of the economy. Indivi-ual precject evalu~ticn and sclection
will be performed for major projects centrally and for othoer projccts by

delegation to lower authorities.

Ihe distribution of the investments by scctors an<l branches is based
in the first plice on the coordin.tel procuction programmes »f the sectors
and branches. The harmonisation of thesu scetor programmes procces's by
use of successive iterative methods analysing mutunl cffects, impact on
material an? pro'uct balapcee (mostly cxpressed in »hysical units) and
resources nviilible for investaent and operation 18 well. The first
experiments starte’ recently ~n utilisation of input-output ~ni othcr
methematical mecthods, In this fromework the distributi-n of investments
by sectors anr. branches will be evalu~te? from the point of viow of the

requiremcnts of the leading scetors and balance” growth.

10. Special c¢fficiency caleculations ~n' projeet cvaluntions hielp
fecision=nmaking in ense of alternitive soluticons of ilentienl project
targets, i.c. substitu*ive and technological variants, ant variants as for
sizec and location. For this purpose, besides partial measurcs, synthctic
formulne are used ¢-mparing costs in” ben: fits per annum, benefits measured

by total valuc of ocutput or value 1lled, costs by opuriting costs an?!

[
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normitive charge on capital. Tidis charge on capital may be interpreted also
as the opportunity cost of capit~l, or socizl marginal rate of substitution
between labour and capital, or prescription »f a standard period of
recoupment. In order to equate time “ifferences in the implementation of
the nrojects, disccunting methods are apslied, too. The relnti~nships of
the now cstrblisnments with input-providing sectors will be taken int»
account in case of major specislised suppliers (e.g.thormoelectric station
and coal mine) by evaluating these totnl complexcs 18 connected or
multi-purpose projects (as far, benefits, operating and investment costs).
In otker cases only ad’ivive (indircet) investment recquiroments of th-
supplicr's sectors will be considercd. Costs of major sacial overhead
capital investments necled by the new cstblishments are calculsted and
includerl as well. Corrcetions of actual prices in order to measurc social

values as i rule are not consilered nccessary,

11. In the last yunrs a great dedl 8f refinement nnd differentiation
of these formulae took place in most centrally planned countries, which can
not be deilt here in detail.z/Only somc characteristic problems and modifi-
cctions frem the Hungarian practice will be mentioned connected with inter—
industrial aspects of project evaluation, Thesc at some extent may be
regirded typical for most of these countries in Eastern Europe, toos The
mclifications criginnte probably from the full -cknowledgement of the high
importance of intern~tional divisi n of labour and foreign trade for a
country of the size of Hungary, and lucking so much raw materials. The
consideration of the importance of forcign trade led to a highly developed
malysis of balince-of-payments cffcets and tor measure the bencfits »f the

projects by value of gress or net output in foreism currency cquivalents.

3/ See besides naticn~l publications "Evaluation of Projccts in Centrally
Planned Economios" in Ingugtrialisation opd Productivity Bulletin 8,
UeNe On the Scviet Union r:cent works of T.S. Hatchaturov, on Polard
that of M. Rakovski may be rccormmended,
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Doubts about the adequacy of actual priccs engendered this idea and led to
experimental uses of scme kind of acerunting prices measuring domestie
inputs (costs) as well. The recognition of the idea that forcign trade
increases possibilitics of substitution amcong projects on an extriordinargly

large scale was also very important.

According to this frame of rafercnee, prajects scrving th.. same gonl
may bc and are in faet compared.  Efficioncy cin be measur:d mnly
cither by cqualizing venefits and comnaring costs or by cquzlizing cost
~nd comparing benefits. Consilering any oxport ~r any impert-substitutien
as ways of earning forcimm currcney, these are identieal gonls with
commensurable benefits and their costs arce t~ be miniinized and mayv be
compareds  That mozns en the other hand that new projcets nught to be
chosen not only in orler to fill in lhek of capacities and thus to
serve balance or plamncd unbalanes, but since this lack ray be eliminated
also by reducing expcorts -r incrcasing imparts, these projects can and nust
be evalunted nlse by the criterin of thelr efficicney as t- earning (or

savine) foreign currency.

In Hunsary, available information indicates that systematic
invustigaitions sbout the actual role of Jfficicney cnleulations in
investment dueisions re not yet porformed. Muny indiecatisns hint at a
rather linitcd role of these caleulations, besides the variocus qualitative
or extro=ceonsmic considerations. Recently interindustrinl rel-tins and
linkapes of singlc projucts are investiztte’ with more attenti n. The
methods mentioned in paragraphs 9 and 10 are julged insufficient. Resesrch
work 1s geing on in orler to gain impreved nicthods within the frarcowork of
input=nutput analysis -n mathematical programming. Some cxperiences of
this work 20l s me preposnls buised -n these cxpericnces will be ~utlined
in Chapter VI, - VIII,

_
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IV, Projcct evalustion in developing markst cconemies

12. From the pcint of view of investment and project evaluation

activity, cne may pcint out only threc charicteristies of developing
versus ceveloped market ecoanomies. In ‘evelcping market eccnondes

(1) the overwhelming part of investmant cxnenditure, the vast midority of
the projects ars subject to governuent dccisions, respectively to direct
or inlirset gevernmentol influence; further, there is ackn-wledpod, that
(i1) the functi:ning of workct .nd price mechanism is especially imperfect
and needs corrections, ane. (iii) central n-ti-n-wide planning may be
recomizen.ec. 2nd is wi“cly usel to prorote econ mic doevelopment antd
achievement of sccial cbjectives, As fipr projuct evnlustion, private
investers juige investmont possibilitices ia devel-ping ceonosics essentially
by the sare eritoria -s in ‘lev:ileped ceoncmica, prinarily by private
perofitability. Of course they take into acccunt tire specinl ¢ nditions of
thsse cruntrics (risk and other elements) and ceisurcs ~f ~overnmental
Cevelopment policy 2s well. Wit needs further aralyvsis first of 2ll,

1

tre the oroblems, criteria nnd metho's f projeet cvaluation to be performed
by central autheritics, soviornmental institutions in Joveloping cconomies
(either ¢ ncerning self-finunce” projects or assistance to private

entcrpriqe.)

13. The specific problens of investrnents in "un’erleveloped ~reas!
appeare” in tre literature about seme twent; years ago ~nd in the subsequent
years = pre~t lenl of criterin for project cviluition, thooretical
caisilorations ~nd formulie of proctical crleulatirns were suvrested and
“iseussed.  From the mmltitude f the pr opese? eriterin ~nly s me characteristie
on:s will bo cquotzd here. The first rrorosals (c.p. by JoJ. Polak,
leS. Buchinan) reewrmented = 13 we may call thom new = "scarce-factor!-
eriteria: pate of capital tum-ver (incrumintil capital=cutput rotin) and
balance-_f- nyments effect, The critics of these proposals acknowledged the

usefulness »f these partisl criteria but denic! thelr generalisation, since
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. they neglect implicitly other impertant factors (first of all labonr)

The more comprehensive critericn of s~cial marginal productivity was

suggestod by A.E. Kahn and nthers, This 5% criterion is the transfrrmation cf

s the private profitability (MP) criterion, where instead »f profit national
inc-mec may be neasurci. In this case, prices must be cerrectel by divergencies
of market prices and "s~cinl values" s well as external ceonomices and

Aiseconimizs are tco be taken into acccunt.

The quantifactin »f this S.P eriterion raises, however, scri~us
(e problems-}i/m[. it may be ant whs in fuet criticized for neglecting time naspects
of the efficicney. The "anrginal per copita roinvestmont queticnt by
Galenscn ~n. Loibenstein nims t- maximize "tue per capita output potential ‘
at s'me future point in tine" an' gives - uccorling b some criticism - an

exnegermte’! preferenee to futurc crowth o winst pr.sent benefits. This

B

eriterion fav.urs cypital intersity arguing that in this case the share of

profit ! the rote of chpital formitiqn will be hirher thon in case of
lab-ur-irt.nsive teciniques, whore o lirge part of the incremental output will

be abenrbed by whroes pall te workers with rel tively bish propensity

ts c.nsume. Other proposils, 78 c.ge the marginal growth ¢~ntribution eriterion
(by Ott> Eekstein) or the time series eritericn (by Amxrtyr: Kumir Sen) also

give to the ti.e 2spucts an iaportant rcle, but in 1 more balanced forme

Also the usc of lisc-ounted fipures Lth for c.sts in' bencfits ns suggested

i Ceffe by Jo Tinbcrgc,ni/taken at accounting prices is inten'led to mensure ’

time=-ciwets,

1., Tae liscussiin nb ut sdoquate eriterin of project cvaluction
‘ inficeate’ 2learly thet in e ch cace (an especially in cnse ~f pr o jects
» air<ng; at Aifferent jurprscs) 2 et of tnerets and ¢ nstroints must be
v"*

¢ r~ituirel simult-ne usly. Novertheless, a part f thess canrnot be quantified

Q/Fu:i' an nttempt to vercomc these priblems sec elge Hollis Be Chencry,
"The Applicition of investment Criteria". The Quartorly Journnl of
Econoaics, Fobruary, 1953.

5-/ Sec "The Relevance of Thecretical Criteria in the Selection of Investment
" Plans" 1954 in the volumc Investment Criteria and Economie Growth,

London, 1961,

i
_J
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and 1t is a hard task to unite even only the most important considerations in

onc criteria and in one synthetic formula of measurement, In order to

avoll these difficulties, combinations »f partial criteria are also

recommenlel by help of qualitative or quantitative weighting »f the rostly
civer:ent ritings by single criteria. A Survey of the practice cf six developing
countries prepared by the Divisi-n ~f Industrial Development ~f the UN

Department »f Ecrnomic and $-einl Affwirsé/reported that three countries

uscl iwultiple criteria with a weighting uf the p-rtial criteria, and the

other thrce countries anplic? symthetic formuloc.  Discounting meti-ds are p

user only in a few enses. The danual of deon mic Develnpment Pr-jects
prepared by the Economic Cmmission f£or Latin Ameriea (1959) recommends
both the use of partial criteria an? their combinsticn by weighting and
syntiuctic frraudae,

15. Tw. crucicl points of pre jeet evaluation were stresse! in the
apove paragraphs: the problem of multiple criteria ant the tim. aspuct
of the investiients, Lot us now turn to the third crucial problem the main
issuc of this papery the intoeriniustrinl 1speets as they appear in the ¢ urse of
pr ject wvalurti n in ‘‘eveloning markst economics. Necessity ~f an analysis
°f intcrindustrial rddations wn” Cifeets of evalunt ing single pr.jects is
widely ackn-wlclgude as £or ruasible methe!s thore arc recommended: (1) cxplicit
analysls :f intcrinlustrinl cffocts and ppropritte eorrceti ns hoth on the
¢ sts ana the Lenefits si'c f the officieney caleulatisns, These offects to be
examined includle both backwar! and Corwer linkagcs and recently, the use -f
input=nutput teciniques is reeoienter’, t o, (1i) Use of ncecunting or
shalw prices in the c.lculti-ns >f the single pr-jects which sh-uld result
by a eorrectin f the price and airket mechanism in an vvalurti-n leadig to
A consistent anl efficient allocati-n ~f resgurces., (i11) Sirmltaneous
zvaluation of the prejeets alreardly sclccted by calcul~ting their impact on
scarce factors and utilisati-n »f rcdundant res urces, and further, in

case of availability of development rrogramies, by checking their consistency

i,

ee "Evaluition ~f Pr jects in Prcdominintly Private Enterprisc Econonics"
in ¢ guctj

-:‘ ‘t i d. P QL t » U.N.

s
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with the overall programme. This analysis may be connected with the process
-f assigning the accounting prices an! with the simultaneous imgrovement
in project selection. (iv) Chrice of pr-jects simultaneously by use ~f
mithamatical programming probably in mere subsequent steps, alterncting

"n! ernnecting rocedures of aver2ll ant scet-rol programnines.

16. The limitoed extent ~f this prper “oes net allaw a detailed
comnent on the methnods suprestel above and used in “ifferent ¢ untrics but
in the f-1lowing sccetion 5 ~c ¢ nsi‘erition will De siven, Cn the practic-l
appiication of ~11 the methods lerlt with 1L ve RoN. Tripathy c ntenis:
"In the acturl £rwlati-n nd inplement-ti on o f sclicy of allaction of
investnent, the plonners in these (that mueans devel ping) countrics ny be
prct ninantly influencel by p-litical and sacinl ecnsiieriti-ns rothcr than
vy strictly ¢e-nmic ¢ nsi'icrzti:‘»ns."é/ Wwe have n-t surveyce? the actunl
rotives of investment decisi-ns in thesc c-untrics, n r thoir ce n qic
¢ nsileritins, but it is ~ften p.inted ~ut by expcrts with practicnl
experience thot mostly simple rulcs of thumb, scarce-fact r “prraches r
selecti~n -f "key-scet ors" prelminite. Tnis miy nt lea’ t an un'crestimetion
of the possitle r-le of officicncy clculitins .n? or o jeet ovaluitisn but
mAy serve 15 1 wirning aciinst extremely o milictted moth s ant , rocedures.
Furthior this my stross the imrtonee -f the atqtatisn of jroject evaluation

mothols to the renl 'ueeisi-n procosses, to thoir vari us stiecs and motives.

V. Intgrin‘ustrizl nspects o f -r ject «valuntion pec onsidercd

17. Interintustri~l aspcets will ke rec nsidered hore from the » int

"

“f view of central auth ritics which hove to cvaluate »rojucts by s-ei-~l nnd

v See cofe Hollis B. Chenery: Develspment Policics an! Pr-erommes,
Eccnomic Bulletin for Latin Ancrica, March 1958,

&/ Criteria for the Chuice ~f Investrent Projects in Develnpment Planning.

The Inlian Journil -f Ee-nomics, July 1964.0.76.
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nation-wice criteria. Further it is assumed that these authorities have
means of economic pelicy tec influsnce investment 2ctivity and that the
cffects of sinfle projects ¢ ncemins direet stimulation of the entreprencur's
initirtion to invest in the backwarl or forward linked industriesg/my be
neclected. In this way the interdepenience of the pr-jcets to be chosen

m~y be analyscd by the two well-kn-wn aspects: c-nsistency and cfficiency.

Consistency means that the implement:tion f the pr jocts sclected
and the operatin ~f the new est~"lishments ¢ ntribute t- the balanced rrowth
or the planned (pr-visional) unbalance ~f the cconomy, that their inputs
neede” are awailsble nd their sut puts Sffered arc rcquire? (permittin- a
provisicnal planned unbalance), The criterion of coffic iency inv-~lves
consistency but means a further restriction ta»:  the derree of the
utilisati-n ~f wailable resources (including cxistin~ canacitics) sh-uld
n-t deeline but rather inereisc and the scleetin from the feasible projects
must cnsure the bost possible fulfilment of nati ml chjectives ~nd ~f
develrpment policy tar-ets,

Establishment of new capecitics means nrt nly an additisn t- the
exstin: eapicitics of tinis stn~c ~f the nroduction jrocess but tcuches
backwar? ~nl forwird linked inlustri:s t 0. The importunce of these linkzre
cffects lepends °n the one side n the relitive weicht ~f these new
capacitics, <n the <ther side vn their plhce in the rrolucti n processe
The most linkwee cffeets will be r uced by evncitics minuficturinge
¢ mestic intermeddnry prooiucts for other intermediary pr-cucts for
comestic use; priiery proluction hzs the less backwirc, prouction of

final ;. »ds the luess forword 1inkn-cse

138, Thesretically, c-msistency ani efficiency sh uld be analysed
within a riven selectc? horizon f time for the wh'le ‘urcti-n cumulating
and disc untins total costs ant benefits. Practically this is possible,
and sh-uld be demanded for single rojects (by use of discounting methocds),
F:r thc total set ~f projects, for the ceonsmy as 2 wh .le it enc untors sericus
2ifficultics. iivstly one typical ~r s-me subscquent selected yonrs are
anilysed in this ¢ ntext,

2/1\ detailed analysis of these effects mry e f-und in The Strate;y of Econ-mie
Development by Albert O. Hirschmann, 1958, Yale University Press,
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Consistency must be controlled evidently net only for ywars of
operation of the projectod cst.blishments {tos tor with affici ncy) but 1lsc
for the years of the implomcnt-tion ef tic projects {(1s for 2vnilrbility of
machinery, building capacity ctc.). The checking of the cons istency of the

4

> selected projects in the yiars of thuir implumcntotien is based on a
confrontation of totnl resources .vailable for investmunt -nd reouirements cf
the proposed projects. The searcity of sSome Trosources, 28 Cefle imported
machinery must be reflected in the prices of thesu f.ctors and factors of
this kind hawe to infiucnce in this way the choice of the projects, toc.
' In some cnases ~actual (mirkct) prices of th.se facters must be substituted from
this point nf vicw by cstimited accounting priccs. Evaluition of consistency
and eificiency in yeors of operation of the cstoblishmunts will be ~n1lysecd .
next.

19. From 2 microeonomic point of vicw, the tot1l cconomy mny bu
consilercd as 1 single production unit with three prim~ry inputs-labour,
capitnl, imoort and 2n output scrving the final demands (consumption, gross
investment and export). In the strict sense of this notion, c~pital 2nd
import if not reccived as forcign 2id are not primiry but produccd inputs
since both cuipit~l goods usud for replacement nd export coods naid for
import must be produced by lobour (and enpital and import). In this scnse the
only primry input is labour and its output tie hct notional product (mitional
jncame). Capital and import may be handled however, 2nd not witiout renson,
as prim:ry inputs. Capitnl goods repres.nt a spucinl mrterinlized form of
£ 1~bour, their availnbility is limited, thiir production requircs more or
loss time, nd they scrve production for more thk:in one subsequent cycles.
Imports arc limited too, since 28 7 rulc they must be piid by eguivalent cxport
goods (disregrrding the cisc of foreign aid ~nd othor sources of income), 2nd v
possibilitics of the inerectse of cxport activity arv limited tna mostly go witt

decreasing returmns.,

e
W,
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~ 20, Consistency in a broad scnse mry be interpreted ns ngreement

betwecn output of final demand and ~vailability of prim-ry inputs rcgiired

for its production. The flexdbility of primary inputs, first of 1ll of capital,
however, is strongly limited by the fict thot the production process is

diviied and organiscd in single production units with giveon eapicities, staff
and mancgement,  Since the mobility of thuse units and the factors of
productinsn is very limited, an agrecment between total finnl output and total
final requirenents of primnry inputs decs not meun consistency in renlity:
therc my cxist excoss ant 1ock of capacitics and libour simultéincously. *
Thercfore consistency must be analyscel and satisficd not only ns for

final goods and primiry inputs but ilssa by intcrmediary stages of proluction,
i.ee by scctors and branches of the economy. Construction of new cstablishments

a7ds new capacities, new production units to a given sector (branch but in

the same time may roquire from, rcspectively of for to other scctors) branches
intermedinry goods. Thoreupon whether tho projeocts meet the needs of the

consistency or not can be swvalu:ted only in the context of the whole system.

21, If actual (market) prices reflect the truc "social! value of
thie goolds proluced nd inputs used by the new copacitics the efficiency of
the project (in the given stape of the pro'uction prrcess) miy be cvalunted
by the usu:l cost=benefit campirisons corrcetly ~lso from 1 macroeconomic
point of view, What is c2lled cxternal cconomics and disceonories may be
analysad also in this ani in cach case separztely. In most cases, however,
we cannot rely upon the supposition that prices are o lequatc mossures of social
vilucs 2t 1 given point of time and cven less thnt they are 2dequate in a
dynamic sense, taken into ncecunt 21l the ceffectd of the new investments and
other changes over time.  In orler to overcome thusc problems, usc of accounting
(shacow) prices is widely recommcniel., A conscquent use of accounting
prices requircs, however, to nssign 2 complete new systeom of prices. Since
such a systun of prices should reflect the impacts of the new investments, too,

it shoull be built upon an overall programming of the econouy.
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From & macrocconomic point of vicw, cnini arnj.ct v b crsidered and
ean be evaluated as a "buncle of activitics" in cifforent stnges of the total
production process. In this case, in orler to tzke into sccount efficiency also
in the preceding stiges of the production process {in the backwir! linked
industries) instcnd of costs of intirmedinry profucts eonsuet total primary
inputs should be measured (total in the scnsc on input-output malysis).
In case when the output is an inturmciiary pre'uct = ard rot a final g00% =
forward linkages may be consicercd too ani tie officicncy concorning the final
good (takén into account further processing) shoul!l be analysed. This may
be analysed by use of 2ccounting prices for the intcrmcdiary pro'ucts 28
well. The total primairy input aperoach snc-unters, however, similar 'ifficulties
as the former one, the projects analysc” by ~ccounting prices. Sinec primary ’
inputs are substitutive, they must be vilue!l (an? further ~ide? an! minimised),
and this nceds availability of ticcrunting prices for *he primiry inputs (anc
this some kind of overall prograwming tcn)e. Further, investments may be.anc
as a rule are alloc te’ in the "linked" inlustrics ns well, ~nl their impact

on input coefficients nmust bc consilercd, ton.

22, Both approaches mentioned above - the project 1nalysis by use
of nccounting prices an? the analysis of "MBundles of activitics", of total
primery inputs - assumcs 2n anticiprtion of the prject selection and of its

effects on the miven projects to be cvalurted =n? on the overall development

of the econoiny, respectively. A third approch =f e¢fficiency ovaluntinn may ’

be called simultancous chroice f pr jectse This may be carriol cut simultonccusl;
with the assigning -f the accounting prices or riay be base?l »n 2 rore
comprehensive programning of the economy. Both proccdurcs presume the availabilit
of the whcle set of "can‘lidate" projects with ctriled data nicdod for
evaluation as well as the setting of national objectives ondd ec-nemic policy
targets. For programmings further data are rcquircd, toan, but this selcction

nf the best combination of the feasible prjects takes intn account theoretically
21l the interindinstrinl relnti nships an?! effects. Practically however, this

s« luti o emuot be applizd without anny concessi ns (lincarity, 'ivisibility, ctec..
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Evaluation of linkage offccts on ¢fficiency my be porformed in a more simple

w1y by help of ‘irect ~nalysis ~f thc major backwir an? forwar! link-.pes, This
procedure may be combined with s m- eluments ~f the former metheds to»,  Probloms
ana practieal possibilitics of thesc difforent cpproaches will be e~lt with
1later,

23, It seens appropricte bare to note the costs ..f projecting and »f
the losses crused by rejections of thoroughly elaberated pr-jects, Of course a
minimum degrec of muturity of projects must be recquiren als~ for the first
rough e¢valurtions obut this first sclectisn shoul! be perfermed ns snn as
possible in order tr 2v.i? unnccessary further expenses.  Besi'es feasibility
analysis »f interiniustrial ispects f. rms the most impertant part of this first
sclecti n, One .f the best wwtli~ds ~f a preselecti n of pr jects suvens to be a
prelimimry cvaluntion 2ni 'istributi-n ~f the investnents by sucttrs/bmnches af *
the ec nomy. S.me major methols of pr ject cvaluiti-n -wen requires such an
1nalysis first by scctors an? they may be carricd ~ut only in a see:n? stage by
sinrle projcets, These idens will be lealt with after reviewing methels of

evalunticn in a Iater scetiqon, -

VI. Meth-ds »f cvalu-ting e.nsistency of the projoects

24, Tw> methods of evaluting consistency ~f the singlec crojects will
be cutlines here briufly: the anterial brlance neth-d an? the input-~utput
nethods Prograrming methids may wvoluate eonsistency as well but they
an~lysc sicultancously alse cfficiency., Thuy will be Jealt with thercfeore in
that e ntuxt, C nsistency may be cvaluated 1ls: by dircet analysis of the
mjor backward and forward linkages, but this siwnle method loes not require
further treatment., All these methods menti ncd 1n? their combinations
can be applicd in more or less extent an? comprehensivencss cepending on basic
data available, ~n the claim t» accuratc checking of consistency nd on

the level of develspment planning.
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25. The pame matepial bulance méthed refers t~ the centrally plannec
economies where cooriinatin of material balances is the nnin instrument of
consistent planning. These balinces include f coursc n.t cnly materials
but the important finil goesis t7o, mostly in physical units. The supply side
of these balances ¢ mpriscs antieipated procucticn -f existing capacitles, expectel
prctuction of the new cstablishments, an’ as a m Dile item, ports. On the
demand side anticipated final deman. (incluiing exports ani changes in stocks)
and intermecinte demand are indicatcel. Design »f these L~lances requires
evidently an overall programming ¢ ncerning grovtn iml structure ~f final
demand, forcign trae, major intermetintc demnds, ctes  Further, the
balances ~re interconnccted via output ani ¢ nsumption »f the intcrmediary
goods. The enordination of the balances is carri.? .ut in centrally plannei ¢ ’
economies by successive steps, i.ce on trial wn’ error busis, If matcerial
balances fcrm a part of the wctuil plrnning systen they may scrve (and as
a rule they In scrve) also 4s mcans f~r cvaluating c nsistency of single
projects.  In the abscnce »f such a system ~f balances, they may be -rawn
up for the maj r materiails an:! pro.ucts but this nceds brsic statistical
data and also sume kinl »f overall planning (since bzlance items touch
consumption, foreign trile and other bisic variables of “cvelopment

planning, too.)

The mterial balance method mry be used not nly £ r evilunti-n of

single projects but for groups of projects ageregnted by soct-rs (branches,i.e.) .

for checking investments by scetors. This is vali?! for input-cutput metho-s, tro,

which are especially appropriite for scetoral anilysis,

26, Input-~utput meth s miy be used t- cvaluate ¢ nsistencyr of projects
in twn ways: cithcr by checking ~vernll c nsistuney or by analysing total
impact of the projects. The first ~pproach is well-knwn. It =ay in'icte
the consistency or lack of ¢ nsistency betwesn finnl “emn” and total cutput
by sectors/brauiches. We have to range e1ch pryject in the cerresponding
sector and then to check whethir their rutputs are abs~rbed -nd their inputs
are protuced within the given systan. Surplus of caleculated total nutput
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versus final “emand indicates dangor ~f unler-utilisation of capacities

in the given sector; if total utput 17gs behin? demind, this rofors to
problems of sunply from the rrofucts of those sccters.  Inc-nsistency

miy be eliminzte” »n the -ne hand by changes in the structure of the final
demand, of foreign trade, etc. which belonzs to the ¢ mpotence ~f overall

planning, anl n the sther hand by changing the pre jects t- be sclected.

A sirdlar use f input~sutput mathn! may heln to n~lyse investment
requirements from the pint ~f vi.w of ¢ nsisteney or to cdstribute
preliminarily investmont s urces. Feor this aim, we have t~ kn-w planncd or
anticipatex finol emaird, and import, furt':r cxeess capacitics non-utilised
in the basc peri o, all by v lume anc secteral breakiowne Dnscd ~n arnticipated
final demanl itz we may caleul«te total atput by scetors ¢ nsistont with
final emand. & part £ this total sutput required may be supnliel by the
protuction of existing capacities equzl to the praducti-n ~f the buse rerind,
by the production -f the cxecss capacitics an! by impirt. The ther port is
necderd from the now capacities. Invostoent expenciture require! for establish-
ment of these new cipacities may be calculated Ly help of capital/sutput

ratios,

27+ A sec'nd appronck based on input-~utput methns A1y measure the
total input requirements of single or jects (r rroups -f pr-jects). For
this, "1t arc nceled n the perating in uts ~f the eiven ~r jocts in the
breakdown of the input-sutput tble 2vailille (2 vect r).  Fupthor °n, the
inverse matrix of this input--utput table is required. The victoip-mntrix
proluct gives the total input requircments f the pr-ject which may be
compired to the res-urces ~viilible. 4n example of such cilenlation will
be presente! in Appendix I. This flexible meths mey be amlio? ales fop gr-ups
of pr jeets with the swae output or for "scetrr—investronts" v to cvalunte the
Lmpact of choice .f Ciffcrent techn-logics, cte. In this latter cnse we have
to calculate the total input requirements .nly for that input items which are

nt identical in the two or more variants of the project,
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28, The first appro-ch menti me? above (prra. 26) presumes availability
~f a complete input—-utput toble, the sce nd 'ne (prra. 27) may be applied
also if :nly the techn logical (an' inverse) natrix re 2t cur dirpesal,
The first approach inv-1lves sume kin! of ov.rall »lanning, the secrnd may be
aplied for isclated evaluatirns ton,  Both rethords are burdened with the
well-known assumptions of the input--utput analysis. In bceth cascs an up to
dote technologicnl (an! inverse) mutrix is nceded, l.e. correcti-ns of
the bisic input—cutrut table (mitrix) cerres,~nding t- the actual and
anticipatced changes in technology .ad importesubstituti~n hzve t- be carried

out,

The usual aggregition of the insut—-utput tables means distivontage as
compared uith m2lerinl balaace meth~d but the scct ral interdenendence are
dealt with mrre correctly by input—rutput metheds, 5 me oxpriments are
gring on with input-cutput t-bles in physical units which mny help t~ svercome
the problems ~f nggregntion onl may facilitate the cirreet use ~f this
sec'nd appronche S me elements °f this method may be c-mbined with the
direct analysis of the majsr brckward and forwird linkiges an2 this may offer
a sufficient s:luti'n t-o. For this purposc alse a "ypical" techn-lngical
natrix in s'me standardized £ m mny give volutble inf - rmatins n the major
linkages ~nd may Le fruitfully used. iizsihilitics of use -f such standardized

matrix will be dealt with l-tor.

VIII. Methods of cvaluntipr interindustrinl efficiepcy offeste of the .rojects.
Use ~f accounting orices.

29. Some methids of evaluating interincustrinl officicney effoots briefly

“utlined in paragriphs 21-22 will be clerlt with in the £11 .ving tw chapterse

In this Chajter thc use ~f ~ccunting prices will be trenta.

»

Use of acccunting (shadrw) prices is one of the mystly rcemmended
method of consicdering interindustrial efficiency effects at r-juct cvaluntirne

A1l manuals prepared -n this topic for develoring cruntrics include such
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suggestions. “lements cf accounting prices (may be nften not in the same

sense) arc largely us.d in centrally lumn.d ecnonics and recently their wider
appliention is Hropcod to o, cure in tiie © vit Union or in Hunpary. There

are supgested several rothsds of use ¢f nee unting peices, which hove s-me eommon
features but “iffer in s-ne respect significantly.

It is enmmon in thosc metheds that tho use sf nccruntine prices insteadi of
actual (mrkot ) prices sh-ul- rive 2 correet .fficicney cvolusticn from a
macroeeonsmie (sneinl) 2int »f viow, since accrunting rrices are suiposed to
refluct intrinsic s-cial value. Ticrs are, hewevor, ~iffernces ¢ ncerning the
frollowing 5 ints: (i) what sh uid Le reant by intrinsic s~cin. valuc;

(ii) whethov accrunting prices ray be deterrmined by s-a. correcti ns of the
acturl (murket) prices or woethor this needs a special procedure; (iii) whether
accounting prices shonld be determined only for inputs or for outruts tco;

and in the former case (iv) wiether accounting prices should be assijmed only
for primary inputs or fer intermediary rocds as well; (v) how accounting

prices should be used since they may be substituted in the well-‘nown formulae
of efficiency calculations »f the sinsrle projects or they may be used as an
auxiliary instrument (ruide) in the ;rccess ~f the selection from the total

set of the projects. From the descriptions of the varicus metiods usad or
suggested we do not receive always cleir answers on the above aguestinns, It
see. , however, that the raising of thise juestions may help to icquire a

better insight,

30+ As far as the meaning cf intrinsic social value is cencerncd, there are
two opinions and consecquently there ore two ideas what accounting prices should
be: measures of actual social (macroecononic) costs or cquilibrium prices
on opportunity sost basiss In practical uses of accounting prices we mect

combinations of thuse soluticns, too.

In order to get accounting orices measuring actur’_soegi~l costs,

elimination of taxes and subsidies from actuil (market) prices is often

N
rccormended as a first approach.lL/ Though this correcticn may help to

lg/See eege Manual of Iconomic Development Projects, UN, 1958, Part two,
Chapter II/II.
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eliminate distortions, some objections are to be raisecd here, (1) Taxes and
subsidies paid (or rcceived) in th. 12st stoge of tne nraducti n process,

by the output-scctor, form only a part of total tnxes and subs’iies

included in the prices. (ii) In som: cases taxes and subsidies reflect social
costs (or benefits) and their elimin~tion does not 1luad to o bother
approximation of social valucs. (1ii) ‘he distribution of profits in the
prices cannot be assumed to be proportional to the costs they have to express
(especially not in developing countrics in cose of a very imperfuct competition,

and the differences in profit rotio nauy chuse c¢ven more significant distortions,

he practical importance of these obj.ctions may vary widely between
countries according to thc weight of these itums. In Appendix II, some
figurcs are auotcd on thc economy of Israel, As Jor the first objcction,
the differences of dircct and total t-xes and subsidies are siriking only ’
in some cases but in 2 number of sectors they may be considered significant,
As for the third objection, th: sharc of profits ir ir mest cases much
higher than the sharec of the taxes ~nd subsidivs =nd as indic:ted in the book
quoted (sce p.102) the rmte of roturn to capit-l varies 2t a large scale:
if measured by dircet cocfficients, it varies between - 3 and 6%, and if by
total coefficients, butwecen 1 nd 48 per cont. The drta on the Hunenrian
economy (see Appendix III) rive 2 similar picturc on the role of the indirpect
effects of the sales (turnover) taxes and subsidics. The ratus of return to
capital vary similarly, toe; tney are ~ccordins to the dircet coofficients
between O and 71, nnd :ccording to the tetel cocfticients between 2 nd 33 ’

per cent.  The second remark abeve cannot be tusted by the ~vailable data.

3l. Some mcthods are used in Hungiry which scen to avoid the first and pir
the tnird objection but not the s:cond. By usc of input=-output t-~bl..s ~11
(direct ~nd indircet) clements of taxcs, subsidies nnd profits werc climinnted
from the actual prices and furthcr the primery inputs of capital ond import
were converted in labour input (in wapge terms) too. The indicitors gained by

this calculation (tot~l macroeconomic 1libour inputs) were meant and used 18
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measures of actual social cnsts.ll/ These indicators serve as a rule
enly for measuring costs eof dorestic inputs. Output in case of exported
or exportable goods and costs of imported materials are valuited at
"wirld market prices", i.e, at fareirn currency equivalents. The data
on total macroeconomic labour inputs proved very useful for different

ana ~3es but their application to efficiency calculsitions as accounting
prices may be criticized.

Disreparding tae deficiencies connected with the use of typical v
input-output tables (some of them can be eliminated by disasyrention,
by combinations with product calculations or with input-output tables by
products, etc,) only four principal issucs will be raiscd here. These

"accountine prices" (i) arc bascd on dita of seme previcus period while

investments refer to future period, consequently thoy nust be built up

on planned, anticipated data (input-output table). (ii) They exclude 211
incomc elements except wages. A part of these income cloments reflcct

(or should reflsct) social costs, or bonefits, (iii) They do not trke
into account the scarcity of capital wrich ought to be reflected by an
adcauate price system (this issue is under discussion in centrally planned
econorles but in Hungary it is =lready ncceptod.) (iv) They do not reflect
such intentional departurcs from the prices which ~re consider.d noccssary

te balunce suprly and demand.

32, Tac first criticism mentioncd nbove is acknowledeo in FHunenry
and clnims invelved are met by some rocent crlenl-tions, by help of
extripolations. The second and fourth romarks were pointed cut conly

recently by the author and are awaiting discussion. The third objoction

ll/ The cnlcu’ation was perferr :d by holp of ~n input—curput +9ble in
sector agoregation; the ratlos of netusnl -nd "calculated" prices
by scetors were applied to the corrcctions of the individunl prices.
Experiment s are going on with input-outpat tibles cnleulated by
products mostly cxprussed in physical units,.




.

-2 -

is acknowledged and in some recent evaluations 4t is also avoided by
means of calculating with an "accounting" charge on capital (added tn
the total macroeconomic inputs in labour wage terms). Some numerical
examples of these calculations are given in Appendix IV,

As an examplc of a similar approach an appraisal of the social

profitabi®ity, of the rcal cost of foreign exchange earmed in exports, the

work of Michel Bruno conceming the economy of Isracl may be mentioned,
He applied a correocticn of market prices by taxes/subsidics and cxecss

remuneration on capitnl over an imputed limit of 8 per cent.

The remarks abeve on the Hungarian cxpericnce mry lead to the
conclusion that 2 comprchensive system of accounting prices aiming at

the measurcment of acturl social costs is to be built up on <limin-tion

and rcdistribution of tnxes, subsidics and profits by help of input=cutput

analysis, respectively on a consequent macrocconomic cost cnleulation,

Remarks (1ii) and (iv) refor to a secemingly unavoid~ble use of some clements

" of opportunity cost accounting in this cis¢ tooe The rate of the chnrge

on capital is to be deturmined perhaps preforably on opportunit;r cost

basis than brsed on datn of p:st pericds and this applizs in some scrnise
(thourh it is debited in Hungary) to tho forcign currcney exchange rites
too.-ll/ Accounting prices bzsed on actunl social costs does not scem to
be appropriste to measure the social vilue of output (with cxcentions of
intcrmediary goods). For this aim, nnoth.r sct of accountin: pricus was
to bv defineds  For goods circulating in fereign trade estisnt .d "werld

markct prices" may furnish an adegqunte storting point,

33. On the general possibilitics of the uss of accounting prices on
actunl socizl cost basis and in order to answer tho guestions raised in

peragraph 37, the following issuus may be pointed out:

12/ Op.cit,

The actual cost basis for foreign currcncy cxchange rate mcans the
average costs (total macroeconomic labour inputs) of foreigm exchange
eamed in exports,
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(i) The accounting prices on ~ctunl socinl cost bisis may be applied
in the¢ usual fomulac of ¢fficiency calcul.tions. Their ~ssimment is
not connected with a selcetion from the fensible projects zs in crse of
accounting prices on opportunity cost basis. Thesc nccounting prices may
be used both for cvalunting single projects and for ~nalysis groups of
projcets (scctor—-investments),

(11) as a first very rough anproximation, taxes, subsidics, trinsfer
piyments my be elinintted from acturl (market) prices. Price chanrcs
must be anticipated in creh cisc,  Use of input-output methods to eliminate
even indirset offcets of these items ray rosult in osome improvenent,

These accounting prices miy be used in the usunl formulae both for output

and input, figurcs,

(1ii1) Aftcr the above corr.ctions 2eenunting prices are to be Gefined
separately for primary inputs, since these corrections o not apply to
the valuation of primsry capital and labour inputs. Accounting prices
must be deturmained for capital in each ense, ~nd prfuerably for (:“‘.t\,grﬁes.
of skillcd 2nd unskilled 1tbour too. For this purpose 1n opportunity cés‘t
busis seems to be appropri-te cven if buscd on rough cstimotions. The
corructions according to point (1) yicld sorw kind of ~ccounting prices
for importcd gools but the usc of for.icn curr.ncy prices and of nccounting

exchange ratces my be rocommonded ton,

(iv) If ~ctunl (mrrkst) pricss o not Zevinte from soeial vrlues ~t
a Iarce scnle 1t the piven point of time in order to st proper necrunting
prices, only modifictions concerning changes over tiwe are needed.  Since
these modificotions reguire knowlodee on the future developmont which may
be influenced by the decisions based on the s nccountine ~lces, they
hwve in cael cige an opproxi-~tive churnctor, In cisc of rol provth or
structur~l changes of the ceconrmy whigh may oceur in developing covierios,
this scens to be 2 valid arpuent spenking for A sinultancous dcturminatinn

of accounting priccs and development plans,
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(v) In case of having an input-output table detailed enough, it may

be attempted to design a total systen of account’ng prices reflecting actual

macroeconomic costs with complete redisteibution of taxes, subsidies, and
profits, by help of a macrececonomic cost calculation. For this purpose,
accounting price of capital is needed first wnich may be defined on
opportunity cost basis, connected with tne desipgn of the overall development

of the economy,

34, Dealing with the protlems of accounting nrices on oroorturity cogt
basis, we will start from the moderate and realistic proros .1 ex osed in the
Report of the First Grouo of ixperts on Prosramming Technijues of the
UN Zeonomic Commission for Asia and the Far East-}-‘l*/ Tlis seerms all the nore
appropriate since among the authors of this excellent report we may find
Jan Tinbergen as w:1l, one of tic first und most respected indicators of
the use of accourting prices. 4ccording to the roport {p. 40) "Accounting
prices are¢ fictitious prices which may be assigned to some cost clements, or
products, with n view to giving a better approximation of the rel-tive
importance of these elunents or products to the economy." Unfortunitoly,
further questions about the scope and assigmment of these accounting prices
remain unanswered from this rcport. Irom examples describ.d, however, it
may be concluded that (i) the aceounting prices of cost clomonts and inter-
medinry products are to » defincd on an oppertunity cost basis, (ii)
accounting prices are to be uscd for linil products too and trey rmust be
fixed according to the devilopment policy t-reots, (iii) accounting nrices
are nct needed for cach cost element or product but only for tic rajor
one-, {iv) the best way to detormine and to utilise the acccunting prices
may t. considered a trial and error mcthod of the sclection cf the

feasible pre jects,

1/ Development Programming Technigues Scrics N.1. Proprwming Techniques for
Econonic Development, 1960.
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35. It is characteristic for tiis type of use of accounting prices
that it assumcs the avnilibility of the whols set of fensible prnjucts, data
on the totnl investment resources aned possibilities including not only
establishment of new capacitics and the knowlcige of the main development
policy targets as well, Consequently this muthod may be used only in
advanced stages of the project evaluation tut not for prelininary sclections,
Furthcr, this procedurc with a mixed usc of actusl (murket) and account ing
prices renounces the consistency of the valuition. As a rul., prinary
inputs as capital, labovr, import will all have nccounting priccs but only
some of the intcmcdinry goods. I rler to cvaluste not ‘nliy dircct,
but 1so indirect use of prisnry inputs at accounting prices, we have
with:vt
such corrcctions tic bins of the projeet ovaluntion will depend on the

however, to chang. the prices of the intemzdiney giols tro,

sharc of intermedinry gools in the totnl operating costs of the project.

36. The logical way to detormine accounting prices »n tn apportunity
cost bisis is either tho usce of the project sclectinn ethiol trestor 2boave
or that of methols of Lrogrumine. Progremiing ray be purform:d cither by
trial and crror mcthods nr by mithemttical tcechniques as Gef,s lininr proeramming.
It is uscful to moke 2 distinction botwoen what is callcl o project sclection
m.thod anl 2 progruaming aethod, in thit sunse, thet the former includes only
the projects to be selectod and the Litter A1 the activitics, i.o. oxisting
capacitics too, The fornir mothod penerally assuncs 2 prolivirary choice of

projects, the latter any start with out such prelimintrics.

The prosromming approach scoms to be supericr but roouires much more
basic data. In ease of a limited nunber of foensible pr.jucts, 111 th:se
altematives mry be includled in the model and the programing cothod =y give
the proper prject seleetion anl the nee unting (shal~vw) pricc: sinultancously.
A furtiior use of these accounting prices dres nt scent to be rucuirels  The
nunber of the feasible pr-jects, howevor, mostly exceels the framcwirk of

the workable model. The projucts arc to be nggrcgited cere by scectors and




”I . -28"'

branches and the shadow prices thus btrin.i may be use! for further selection of

g the projcets, cithur in the usunl efficicncy clculrtion formulac or by further
W sectoral programmings. A similar procecdurc miy be frllowed by the project
' selection method too and in this case the accounting prices will have nst only
a “irect distributing but an zvaluiting rolc as well,
37. On the use of accrunting prices -m ~pportunity cost brsis the
f>1lowing issues miy be menti-ned:
y (i) As a first approxdnstion cceounting prices may be “:fincd ~nly
for primary inputs. The oppurtunity cost bisis f~r thenm may be estirated or
searched by a trial and crror mcthed,  These ncccunting prices may be applied
in the usual cfficlen.cy caleculation formlace In oricr to relucc birscs
, causel by neglecting the usc of rccounting prices for inlirect primiry

inputs (via interacdirry gans) major link:ges are t. be melysed in tiis
respect,

(i1) Accrunting prices are t be 1ssigned zlse for the voluation of
outputs. They may be bisod in case of interme'iary goo's on rpportunity
costs or on "world mirkct prices™ (first of a1l for exportabls and
importeble genls); and in cuse ~f fintl gosds (7) on "w rld market prices",
(b) on priority ratinrs ~ccording t: the notin-l nbjectivis nni “evelopment

“ policy targets, (c) -n the climination of txcs anl subsi'ies from nctual

(mark.t) prices, (1) n the Xmbination of the abave mothe 's.

(11%) The trinl an! crror aethed aiming at finling propor acc unt ine
prices m2y be improved in lifferent whys., If it is connectud with -n iterative

selection of the orvjeets, critcerin of chrice in h~rmny with devel ‘pment

=y -

policy targets must be stated clenrly.  Accruntin: nrices wy be enimloted
for m 3o (ecarce) intemedinrey ovo's as well {Ce.:e ul.ctric orey).  If
all canlidzte prejects arce incluled in the triel nrocess, the Aceosunting
prices will not hive an in-ependent rele,  ‘he rosult of the 1-at stup f
iterations gives bath the project selected ant the finnl, cerrect nceounting

‘ ” (] .
prices. ‘these priccs may be uscd, however, by cvalunting cven further variants

-
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of the chosen nrojects. lhe selaction of tre projects may be performed
in two stagess The first stisc rives choice ~f rroups of projects nnd
proper Accounting prices as 1ocve. In the second stage, usunl efficicney
calculation formulae may be applied for furticr sclection, with these
accounting prices,

(iv) Prosramning mcthods may yicld accounting prices with a better
approximrtion thar the proicct selestinsn method, They do not necd a nreliminary
selection or suggesticn of projects and they ncke sossible 2 more free choice;
they take fully into acccunt netivities ~f the economy cven if not t-uched
direetl; by the investments. On the other hand, for programmings (ecither to be
performed by trial and crror or by new mathematical methods) a great deal of

numerical data arc necded on cdevelopment pelicy targets, an resources

available and »ther censtraints, on vxisting cipacitics, technologies actually
and potentially used which arc not available in mast developing countrics,. |
Also programming rethods may be used in difforent ways, 1s c.g. (2) for a {
final choice of the projects when accounting prices arc not more needed, (b)

in twn stages as by the project selection metho'l, when the final choice will

be made in the sceond stare by use of the accounting prices got in the first

stage, or (¢) in two stiges when for the final choice besides the accounting

prices ~f the first star~c p ceraming methods will be used ngoin, etc.l

Some further problems of these mothiods and their practicability will be

touched in a later section,

38. In case of 2ssisning aceounting prices by use of input-output or
proframming mctheds the accounting prices cof the pr-‘ucts will be defined as
2 rule for groups of proilucts aigregated by sectors/branches of the economy.
Accrunting prices for products must be determined by separate calculations
2t 1 sec nd stace, The accrunting prices for'scctors/branches” mny be
fruit fully utilised for sectoral analysis of investments and projectse Further

‘n, the prnjcct selection in the process of assiyning accounting prices or

'lé/Thc result of these sectoral programmings may be used for a repeanterd
cerrection of the accounting prices, t:o,
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especially by prosrammines miy deal with n-t sinslc nrajeet but eroups of
prnjects by secters/branchis. Tris ives Lowintely nnoantlysis, respectively
selection ~f pr jucts by coeterse The swie ~prlis for the total primry
input 2ppronch bascd on input--utput Antlysis. Tne jossibilitics anl prcblems

of sectoral mnalysis of investments and projeets will be det 1t with later.

VIII. Other methods of evalustin: intorin'ustrinl efficigicy ¢ffcte of
of the proijccts

39« Therepicnlly progromaing mothy's moy yicl?! the o.st s-lution of
preject evalustion, but fr developinge countrics wing t- the usual lack
of cata nec.led thoy are sel'~m practienble, Thorof rey, nly n fow romarks
will be added here rn these methoi's.  We hive numor us aples of
succescful use ~f inthenitical proyramines r or-cess wnnlyses £-r scetors
of the ecrnomy, £or pr joet ev-luation within scctors, Taus, for instance, in
Hungary linenr pr wrorming eth ds owere applicd for wvelzpoent planning
of the cott n weaving inlustry, pipor inlustry, ~luiiriw: inlustry n?
synthetic fibre industryv (here ¢ neave progruging whs used, to~). Lo are

interested here, however, in intorin'us-rind aspcets of prijeet ovaluition

which are taken intn ~accrunt by scetor:l proeraviine cnly in a very linited

way.

40+ S»omc experiments on inturecetoral, doue ' n ceontyewite pre rrammines
are known, too, but they 1 ont scua to dive iroct pr ject ovilunti n and/or
selecticne The uxperiment now i77in; on in tie Plainnin Office ~F Hun.ry ealleAd
"tw.-l.vel planning" is an itcorative ¢ abinsti n £ overnll and scet-pal
progromming (as mentiines at the end of pararrah 37), It i3 w rthwhilc to
quetc n tnis topic H:1lis B, Chcnery whe has been ! ine fur the nast scveral
years, inpovtant theoreticnl and practicsl work in tlis ficll. "7t i3
unlicely thoo ©ormel methols £ »rcramiine can be arpliotin v very dotailed
macel of the while cconomy. At bost they cin be usel to Actomine the proper
accounting nrices for sume of the prineipal inputs-lab-ur, cipit-1l, foreim

exchunge and a fuw industrial moteri ls - an? t- revisc suctor programmes,

’
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For the latter purpose accounting prices are very important, since they make it
possible to decentralize the analysis while maintaining the cnsistency of

the result."l6 Als» the methols sugeested in this linc in the 3-vict Union

in first order by L.V. Kamtcrovieh and V.Y, Novozhil-v arc intenicd to ret
appropriate prices and not “irect 1llocition of investments (the same hnlds
for the rescarches earricc cut presently in the Eccnomic Institute of the
Academy of Sciences in Hunpary,)

An important result of the svepall procrumming »f the economy may
be a preliminnry allseation (“istributisn) of the investments among scctors,
The seetornl programming3 and the sinsle project evaluntions may correct this
distributisn. Nevertheless, tidis <istribution vrovides in any case 2
importont starting point for further anlysise Theoretical, computati-nal,
machincry capnreity, data availtbility preblems »f the nrogoramming: mcthods
wore not treated hore but they couse serious Jifficultics even in “leveloped
occn-mies. Their overcomin~ scums t- be att spted first in developed

countrics,

Ll. As a rule, acc.unting prices my yield a proper valuation for
primmry inputs but they ean hardly be dctornine? cven £or mijor intermelinry
gonse  Since indirect usc of primury inputs via intermeidary cov7s often
m2y oxceed their direct use, this my reluce the »35ibility of mensuring
interindustrial efficiency «ffucts 2t a lor~c scrle. These 2ifficulties mny
be svereome not nly by tssimins aceruntin: prices alse for intemacdiary eoods,
but, may be cven morc ¢cisily, by crlculatiny tctsl orimry inputs based on
input-output 2nalysis. In this cisc 2cc untin- nricos are noeded nly for
the primiry inpues (2s 1 rule for maior e terrics f 1 bour, caritnl and
fercign exchangce) or cven = lacking proper ~ccountings prices - 2lternative

volu: =8 in case of porametric progsraming,

16/ Development policies and prograrmes.  See: Feonomde Bull-tin for Iatin
Amcrica, Mnrch 1958, p.71.
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These tntal prim~ry inwut fijurcs ny Le used in the nccepted cfficioney

caleulrtion fomaulae n the cne hanl, anl for -ther nnilyses, on the sther,

L2, Some further typ.s of an~lyscs hrsed on t tol primiry input data
will be mentisncd here which moy ficilitite the evolutition of the inter-
industrial efficicncy offccts,

By help of 2 usual input-~utput tole, tetal primory input coefficients
miy be simply cnlculate! fip sect rs an’ bpinches - f the ¢ noiy.  They may

help to analyse the characteristics . f the sectrrs Sr-m a ricreecon mic

point of view, thc averi-e impacts of investments in these scct o rs con

requircments ~f primary inruts. They may help the forwuloti n o f 2 ratd nal )
structurc f the ceonmmy by scct rse In srler t o olininite the influcnce cf the ‘
actuzl (market) prices cn these inlientors they may be relitel t~ cach sther

(25 ¢u7e totnl labwr/eapital, import/eapital, cte.) r to the valuc ~f producti n

at "world market prices" (frreien curruncy cquival.onts),

The total input cocfficients of the input~-sutuut ~nilysis measure
interindust rial offccts within the lindts of the chescn m~lele The usual
open static m-lel deals with replhcenent of fixel 1sscts nnd exports as
Items of finul ‘umainl. Thet means f£or instinee that the usutl total 1-bour
input cocfficients 7, nt inclule 1L ur input noecet £or the replacement of fixed
asscts and for exports t be paid £r fopte ! mnterinls ¢'nsuncis Inter-
industrinl e¢ffcets miy be measure! in A wiler sunse, t -, by analysin furthor
multiplicr uffcects. The usunrl t-t2l 145 ur input crefficients may be ’
augmented for instance by the t.t<l 1ab-wur input neelel for the replacement
Hf fixel nsscts “nd for exp rts to be prit for imp rtel materials conswiods
These imlicitors miy be enlled t-tal maercce nonic 1abhur input ¢ efficiunts,
Further ~n, t~ the usual t-tal Laport crofficionts may be a'ded the import
needeld for the renlicencnt of fixed ssets an? t . the usual cipitnl crefficicnts
the capitil nceded for the exports toobe pall for imported matorinls uscd,
Seme numerical examcles base! ~n Hunerian ¢xperience nre riven in Appen’ix V.

Total requircments ~f skillel an? unskilled 1~bour, stocks (circulat ins funis)

4
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several kinds of energy and othor scarce ris urces -r <013 may be enalysed
by similar way,

Total primary input requircmonts for sinsle nrojects may be antlysed
similarly. In this case, however, the ¢ st ‘ata of the praject are nceded
in the scetoral brenkdown of the input=out put mntrix utilised anpd problems
of aggrupation, resucctively Cesagsorepntion are to be s-lvet as dealt with
in paragraph 29, Vari-~us crit.rii may e tested rn this total primiry
input basis, synthetic £ mul-zc my be caleulte!, cte,

43+ The simple moethods »f “ircet nnalysis ~f -3 .r backwar? <nd f£orward
linkares o nnt need detailed deserirtion, I shruld 1ike to emphasize
the very importonce ~f these antiyses 1ls in the enscs of using more
sophisticated methods, First, forward linka-es, c¢fficiency cffects
respeetively, may hardly be treated with most of the metheds above
mentioned, ~s for instncy input-output cthols, “nd thoy ~ rc nften neglected,
Secrncly, ~lsy backw~rd linku-es (cffects which eon well be nnnlysed CeFe by
input=cutput methods) are uxomined ws 2 mle with sorroaate c2leulations,
A rreat deal of nassumptions ¢ ntanintting those ealeulations may be dr-pped
mly in easc of 1 detailed ‘ldrcet ~nalysis.  The dircet annlysis inv-~lves
usurlly only s~me major linkwres, nc ~r tw> cnnected staves ~f the
production pricess, but thun this is ¢ ne in » realistic way, with-ut
acprepation, ant takine into aceount such specific fret rs as copacity
utilisation, morsinal costs, returns t- seale ctes The lircet malysis of
the major linkwres 2nd less procise meth .ds f =nnlysis of the further interindu
cffsets are t e combined and possibly for sin-le pr Jjects tais may sive the

best solution for an adequite cvaluntion of interintustrial offcets,

Lie In Chapter VI, five types of cvhlunting eonsistency of the projects

h2vo been 2nalysed which miy be listed now Wwproximtively in the

o e s = a——
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order of thelr compleoxity:

(col) dircet analysis »f intcrin‘ustrial linkn-cs,

(ce2) mterial balance methred (sce parn. 2¢),

(c¢e3) input=cutput mthol ~f ovalustin sincle pr.jects (sce para.28),
(co4) input—rutput meth-? of cvaluatine ~cnernl c-nsistency (sce parae 29),

(¢e5) mthemotical oregrammin:. mcthe's,

These mothnds, as mentinud ~bove, may nnl cre to be corbined, From these

methnols (c.b) ~lways, (¢45) mstly are to ba carric! ~ut rother for

scctor/branches of the veon my than f.or sin~lc pr.jects; (c.2), (c.3) may

be uscd bath for scctors an? sincle pr jeets while (c,l) scerms to Ls aporoprists
first of all for sing/le or-icets, ‘

45, In Chapter VII, wnd VIII, different metho’s ~f cvalusting inter-
infustrinl cfficicney =ffeets of prjeets hove been annlysc?s The following

grouns of these netho>ls my be listel heres

(esl) dircet snalysis -f intcorinlustrinl offects (sco poras 43),
(e42) use of accountin- priccs (b th for inputs an< ~utputs) to
evalurte cfficieney -t the ;diven strie of the proluction
process (sec para, 31-36, 38),
(c43) project sclection rmethed: simultincous sclectisn of pre jocts
aml assiinins of nce unting pricus (sce parn. 37-38), ,
(col) total primry input approach (cvalustion of the "bunlle of ’
wetivitics" touched Ly the prject, sce prri. 41-42), i

(e45) prosramming notho's (with ne or mor. stave, sce parn. 38-40),

Thesc methols may and wre t~ be combined 2s well. All thosc methois may be
carricd nut both fur scetors an’ sincle projectss Methois (o.4) nd(ce5)
scem to be espeeizlly saited for scetor-malysis, (c¢o.l) for sin-le preject
analysis,
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46, From a macroecm-mic point of view cach project touches not only
the ygiven stage of th, preluctinn pracess but n hunile of activities linked
with it and it must be cvaluatcd therefore, hoth fer consistency and
efficiency, by t-kins into account interin 'ustri-l lapacts as wells As
this notion indicates, inter-in. ustrinl impnets, offcets between industrics
(sectors/branches) arc to e annlysed, The motn s available for thesc
analyscs arc suited in many ciscs ~nly for cvaluatin: 1link~-cs brtween
industrics (scctors/branches) . n't bitween sintle pr jects. In cther cuses
these mcthols require 21 twi=sti-~e evalunti n, first 't scet'r level ~n? then by
sin~le projucts. (4s for tic first cisc sce e. ;e the inrut-nutput metho-ls,
fer the seernl ne mithematienl pre rammines,)  ihot is one of the re2sns
why sectoral evaluation, presclectin ~r prelistribution of investments by
sectors mey be recommen’el, A scenl arrumcnt moy be raiser? from the
time=aspcet of thesc cvaluntions. Pr jects mhy an? ~re t. be evalunted
¢ncerning' their full workin: time., a totml sot -f preojects however, can
be chockerl for consistincy, annlysci for interilencnlent officicney ~nl
crordinated with the development plan - Ly relrtively simplec methids = ~nly
for a jiven voint of time. Als» this issuc demands 2 two=stare evaluntion,
first "t sector 1lovel for ~ ivaen point of tine, :n? then by sincle projects
for the full wirking time. And finally instituti-n"l ~n? srrsanis-tional

requirements miy arue £or n i te prode . on 2t secte

too, cspecinlly in chee of ovelopment Pplanmin-. Paul Roscnstein=Rodan
emphasized, that "Estimtos ~f priority can be mere ensily formulate! for
sectrrs than f-r projects within scect rs..." "Delositin of Aecisins as to
sectors anrl Jispersal - f ‘ecisi ns as to siniyle projects ¢ompusing a sector

. 1
scem to be the approprizte rules »f progroming.™

u/"Prm'ramningt in Theory mnd in Italiwn Prectice." Investment C

Economic Growth, p.25.
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L7. Sector cvalurti-n of investaonts “~cs not moke unncocessary neither
the evalunticn of sinrle ur jects, nor the antlysis -f their interindustrial
impacts. First, the final step single projects an® not sect-rs arc to be
chosen, Secndly, the ¢ nstraints ~f the 2 -rro,ntc? scet r=an~lyses are
well=known anc their results, theref-re, are ts be cheeked by sinile pr-ject
analyses tooe Scme seleeted "oest"™ pr-jects of 2 ~iven scet r may be
inferior (less cfficient from 1 macroce nomie print of vicw) than s me
Aropped "wrone" proojocts of another scet re Owins to the ofton very
rough arrres2tion, cven a coinciflonce of the sumnrized input nd utput
fimres of the sinfle projeets and the 2y-rreite ficures calculate! for the
same sector do not nrove 2 real ¢ nsistency. Scet-recvilution ~f
investments, ¢-nscquently, do not substitute f-r, but supnlcrient ~nd
facilitate sinrle project cvilurti-ns. The main fields of application
of the sect r-cvaluztion of inv.stacnts arc the preliminary distributin of

investment funis and the prescloction ~f projucts Uy s.ctrs,

48, The prcliminary Mistributin of investaent fun's by scet-rs 13
an important part of the devilopment plannin- in centrolly planncd ceoan mics
ani it scems t be necessary or 2t loast desirctl. in oneh cise £ central
planninr, Centr:l planning requircs 2 certiin clegati-n o f eelsi ons,
among other those ¢ neemine investments, For this purposc a preliminary
cistritution o>f investment funds is necdels  In contrally ;1onnol ceen-mics
this proliminory distribution is bascd 2s 2 rule fr cnsistency ~n the
material balance rictho? (¢.2) 1ni n irect nnlyses on intoerindustrial
linka-es (c.1), ns f£or ¢fficicency 7.ain n 2ircet analyses (cel) nd on 2
mere op less wide usce °f clements ~f tecuntine vrices (¢.2), Rceently in
s~me c¢runtrics (28 coite in tuniwry) the application ~f  the ~ther methads
listed in parae 44 and 45 43 attomptod too, A wider use ~f nithoa's based
on input-cutput annlysis (e.3), (c.4), (@.4) may he reccommenled.  These
methots may be applicd perhaps by help ~f 1 standar 'ized input=>utput
mitrix als by Jlevelopins countrics while pro rumine mctiis?s are to be
experimented first by “cvelopins cruntrics., For these c~lculntins,

accounting prices assi/med at a scetor 1.vel my prove useful. Al Af
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course, the proliminary ldstributicn of investment funds may be based on

ranking »f single or-jects proposedy tony with ut vy use of wyresnte data,

A presclcction of projects by scet-rs may Le recomenced fipst of a1l
in case of a great nunher o f "eandidate" pr o jocts and cven more in case
of 2 development 1lannin- with centrnl wnd subordinatod instituti-ns, As
for evaluating ¢nsistency, the wi le sit . f nethi~ds listed in vara. 44
my be uscd but porhaps the injut- ut_ ut “nd pr-crumine methods (ce3-5)
are to be preferrcd, T0 cvalu-to officiency, the project scloction method
(c.3), the simultanccus chice £ or Joets ind tssicnine of aceounting
prices, and the totnl primnry input approsch (coh) seem te b ppronrinte in
first place.  Furthor ®n, cconony-wide nathomitical pro-ramains my be
carricd out 28 2 rule ot scetor 1ovel ‘nd ¢ nscquently thoy any yicld a
Jsreselectirn by scetors teoo,

49+ The main criterin ~f prejcet wvalusti m from - Meroec nomic
(sseind) point of vicw L-th for scetor and sinsle rjuct analysis are
e-nsistency and efficiency., Crit.rin f cfficicency nced furtncr explanation,
Thuse eriterin are t~ be formulated in rcenraance with nati nal objoctives
and cconomic solicy tar,ets, It scems t- b taken into -ccount in any case
(1) if issible total costs and Lenefits -t sceinl valuos (necountins jrices),
(11) the interindustrirl impacts an: (iii) the time nspeetse  This peper
concentrited on the jr-blems of the int.rinlustrinl nspeets of the priject
evalu .ti-n, The time agpeets are token into nccunt ot the evalu-tisn of
sinyle projeets ~.s A rule by use of 4isc untin. 1.thods with an oceountine
rate of intcrest, This accountin: rate ~f int.rest mhy be 2ifforcnti-ted in
the caleuliticns by peri s and it 1arecly “epenls o othe wernll desicn
»f developiment which forms an irpirtant backer unl -f 111 thes cilculrticns
and cvaluiticns, Viscrunting mothnds niy be ~plic! fram the mith-is listed
in para. 46 at circct wnilysis ond necuunting price eveluttion of yrajects
(eel=2) with v28¢, 7t the project sclectin metho! il the totol »rimry

input ~pproach (el3-4) with s me wnd 2t preorerines (Co5) with sorious
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difficultics. At scet-r-cvaluaticns, when usin~ 1pgremated data by ,é
sectors, !iscountin;” methos can hardy be applicds  Time nspects of

investments may be cvalu-ted .nly with the hel) of the nec untine prices
of eapital. ‘lherefore, as a rule, simplifigd formulae °f calculition may

be recommen-ed for scetor=evoluitions, without <iscounting procelures.

50, For pr-ject cvaluztion, ~encr.lly prrtinl criterin, thedr
c-mbinati n with r with.ut wei-htins, or -ne (~r more) symthetic formula arc
used, Partial criterin, ns & mle, may rive ¢ rrect cvalunti-n -nly in
case of such pr-jects which from the print <f view f the disre,siriled
criterin do not iffer simifie~ntly. F r this reascn, and particularly .
in case of sector-evilunti-n, ¢ mointti n ¢ f suech partinl eriterin or/an ’
synthetic f~rmul~e mny Le reeormeniec which measure ;-ssibly tetnl costs
ana bencfits. On the crst side, am n the partinl criteria, reguiremonts
on the three Jrimary inputs, i.c. l:beur, c.pitnhl, and forei n exchange
must be reproescnted in cach eazse ant mostly in a Lreck’own by their
mhj or categorics as c,re by skilled and unskille 1:%ur, Uy forcign
currcncics, etes From a macr-oc nomic noint f vicw, the primiry input
requirements re t be annlyse?l with the hel: of tot2l input coefficients,
l1ees by use «f the total primiry input approch (e.3).  Further, basides
their partial analysis, the primiry inputs miy Le valued and 2lsn alled by

means ~-f ace.ounting rrices. Frr oxwmle the £:11-win frrmula may be surccsted:

Domestic value adles at wceequntin orices ’
D-mestic cnsts 2t nccountin,: prices

This indicat 'r wns used in the Hun “rian practice f-r statistical annlysis
but may be enlculated for futurc perisds, tio. accordines to the Hunrarian
calculrti-ns the nominitor is the total value of ~utut minus tot:l primary
inputs 2t "werld market priccs" (in f-reirn currency equivilents), while the
Jdenominator is domestie costs at 2ccountine prices based ~n totnl macro-
economic 1abuur input coefficients (on total cipital an 12b aur inputs added
at accrunting rrices). an example f these calculatins will be presented in
Appendix V.
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In case of programming or the project selection methods (e.4=5),
we can take several criteria for maximum/mi lmun, and othor criteria may be
treated as constraints. Also byuse o direct aralysis of interindustrial
efficiency effects (e.l), various criteria may be evalucted but primary
input requiresents (and possibly tetul requirements, cannot oe omitted neither
by this nor by the other methods mentioned above. DBen:fits may be measured
as a rule by total valuc of autput or by damestic valus added and, of course,
in accordance with tlie weasur mot i the costz. The corrcet evaluction
must be cnsured by use of nccount ine prices and spocial benelits may be
analysed scparately too,

5l. We may conclud: from our anulysis thot a project cvaluation
from th¢ macrocaonomic point of view should be based on measuring total
costs and bencfits 1t intrinsic sccial valucs. This requires first of all
advquate consideration of int .rindustrinl and timc 2spects of the projects,
As 2 rule, howcver, both roquircmonts My be mot onuyt pproxiratively. Any
mcthods of proicet vvaluition, thercfore, =re burdencd with assumptions
and hypoth:tieal cluaents.  As Jan Tinb.rpon noirts out, ",..in ordcer to
caleulate tiwe full consuqu.nec of a certain investment on the national
economy one has to nive a4 dyn-uaic moael of dovelopment of the cconomy
(and even of the world cconomy)".w Nevertheless projoct evaluation may
help significantly to mike aducuate investrment docisions in order to use
national resources bettur and to prorote devilopmont. turther on, it must
bc added hore, thnt projeet cvaluztion fror 1 mrceroceononic (social) point
of view may not only te ficilit :ited by formul tine nationzl objectives and eeanor
policy targets, but it definitcly calls for more or luss detriled development
plans, ligreover, development planning may help cntreprencur's invastment

decisions, too.

X. Possibi

52+ The cocfficients of 2n input-output matrix cre deternined by a great

number of diffurent factors. The muijor foctors ..re: tochnelogy, rcturns to

scxle, import, price-relations, infrastructurc., In spite of these factors

18/ Op.cit. p.l2.
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some empirical investigations (by W. Leonticf, H.B. Clicnery T. "tanube, ates)
indicated a great similarity of input—output .irtrices of diff .rcnt countries.
Further research work has to prove whether thesc similaritics make possible
the compilation and use of a standardiscd input-output matrix with special
reference to developing countries. In this scction, some basic problems and
ldeas related to the use of such a matrix in projuct evaluntinon will be

considered,

53. A standardized input-output nmatrix miy be used to get an overall
picture on intcrindustrial relations, linkagcs and impacts und to mike some
nuncrical calculations concerning the given cconomy. For both kindsof uses,
the inverse matrix (that of the total input cocfficients) is nceded ~nd the
mitrix of the technologicnl (dircct input) coefficicnts has only an
intermedi-te but importwnt role. *he standrrdiscd mitrix yields informmtion
about the nature of the inturindustrinl rcl-tions, abrut the majer inter-
dependencies to be annlyscd ~nd this ray be uscful in itsz1f, too. For
more preclisc anclyses, however, the standardiscd matrix hes to be adapted
to the given econony. The task to be solved is, thorcfore, 2 twofold one:
to design a standardized motrix and to focilitate its tronsformaation in
a nationil matrix. In case of developing countrics the seecnd tusk seems to
be especiilly important since the chnractoristics of thosc ecsnomics my deviate

considerably from 2 "standard cconomy" {use of brckwnrd technolosics, special

price-relntions, difforent infristructure ctc,). On the ~thor hand the l-ck of basi |

incustries which have the anst interindustricl linkages my simplify thc tnsk,
Of course, in cich ctse only the major coefficicnts are to be enleulited and
analyseds In the Hungarion input-output mitrix for the year 1959 e.ge from

the possible 9000 coufficients of the 95 x 95 sect r tabls only 770 coefficients

had values over 1 per cent.

She Flve major factors were listed in para. 52 which have the most significant
imprct on the input=-output matrix. From the standariised metrix cne of these
factors, the import seems to be eliminnted in cach cnse. The standardised
mitrix is to be calculated in such 2 way that its coefficicnts c prise the

s
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total use of domestic and imported mrteri-ls ~r othorwise frrmulated; it

has to be drawn up for ~ eloscd venorye  Furthor on, cr.eh country has to
separate the use of doaestic mitoerials n” imprrts according to its special
eonditions, i.e. to the shares: £ domestic nro‘uction and impart by scetors,
That is ne »of the runs-ns why the inverse £ 1 standardiscd input-cutput
mitrix eann t be used with~ut further impreverent, i.c. without the corrections
of the technolngictl riitrix duc t. inport.  Since tihe inverse sperition may
encounter difficultics in semc countries; the possibilitics of the use of

a tricngularised Lotrix ~re to be dnvestisoted 2s welle

C-rrectins duec t the use ~f athur than "ston arliscd" technologies
miy be carricd rut in a sinilar wry, iece bofrre the inverse operation,
Effects »f returns tr scalc in' thit ~f “iff.rcnces in the infrastructure
cannot be isnlatud by sinple methols and thiercup n they 1wy be neglected.

As for clininutin of the irpict f price-rclatins, there is 2 possibility

t> attempt the coupil-ticon »nd use of an input=- utpit -1itrix in physical
units but this woul® require @ very 'etailel mstriz.  Soe supplementary |
figures cn the miior coefficients in physical units, hvever, may be of great use ;

such a supplement may be ree mmended,

55 The possible s :luti ns ~f verceaing the price prrblems in the
trinsf mat ton (alptation) and use of the stendnrliscl input—-utput mtrix
nced further investigrtions, I the stonlorllse’ mtrix is cxpressed in a comman
currency (e.g. in A-11ar), the c.rrecti ns Zuc t~ impsrt onl i ffercnces in
techn- lopics my be carricl out in this curronc,;, by usc of exchanre roates,
Further »n , the wntrix may be invorte!, _valunted inl utilised in many
respects with-ut its conversion in nticnnl curreney.  For instance the
ratio of dircet and totad input c~fficionts newsured in the c rmen
currency mhy yield 1 great deal »of valutible infrrmati-n. lore sophisticated
uses of this eorrceted stanlardiscd it rix require some further crleculaticns;
ecither 2 conversion in nhti-nal currcney must be aticmpted, or the related nation
data (eon final demand, on the single pr-jocts, nl mybe the finnl results of

the cnleulatinns too) are to be eonverted in thoe cewamon currency. Both sclutions

—
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need the calculation of special exchanrc r-t2s, . ¢ mplicated task but without it
the adapted mrtrix can hardly be used frr oxct nwieric2l c:lenlati-ns and i

analyses,

55. As for the use of 2 stan’ar isc! innut- utput matrix for project
evaluation only some prelimin~ry issuzs may be menti-sned. A stonirdised
matrix without 2 national ad~ptation way Ave only o gencral picture about
interindustrial link~ges 2nc ~nly s'm¢ gui.nces zb.ut the major inter-
dependences to be analysels Mere help miy be obtained from 2 corrected
versicn of this standarised matrixe © rrcetions are t: be mide because nf
import an! sme sigificant diffurcnces in tuehn-lopy. “ne corrected matrix
and its inversion - also in the c-.aion currcncy - oy pive 2 botter insight in
the interiniustrial rclations ~f the given oc onmy an?! mnkes possible also *
sme further rumerical c~leulatisns., T» thuse cnlculnti ns, howcver, thore
is needed a conversion f the basic nitional latn of the siven pr iects in the
common currency. In this way the ‘ircet wnlysis f the c-nsistency effects
of the projects (c.l) may be supplementcl with "n input~-utnut znalysis, or the
input->utput evalu.ti-n of thc cunsistency inputs may be ~pplicd irectly (c.2).

For analysis of the impaets n vrimory input roquircmonts, the cileul'tisn of the
row-vectors ~f labwr an?! capit:l is n o'¢cl 28 well. Thuse vectors may be
cileulated in 2 standar'isc! fom, to,, but 1s - rule, in this case, there appear
to be the most strikinr dif ferences amny c-untrics =n’ e-nscquently possibly
nationnl ata arce required. Through the help of the Sircet coefficients of the
primary inputs 'n? the inversc matrix, total primcry input c cfficients may be ‘
caleulated anl ~n~lysels S me methods of pr ject evaluition bised cn input- |
output analysis Jealt with e~rlicr (e.4) r2y be used, tn,  To further analyses,
however, a whole sct f exchange rotes i3 nceeessary ~n eithier the corrceted
standarcised matrix must be converted in the nitionnl curreney or a great number
»f ntional basic data nre tn be eonverted in the coamon currency of the

standar’ised matrix.

i
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A

it without it o 2 2 totad remircaints £ intermeiopy

5 and d dmperbed goods f o project 2inding -4 furniture
jact

ised

Projected Caleul-tod #

1bout diroct Lotal 1:2

r= Supplier sectors requirements in million ; .
cod national currency units in per cent
use of 1 2 3
 matrix Mining 045 542 10 L]
1sight in Metallurgy 1.5 649 22

also Machinery and inst ruments 0.9 345 26
p there Other metal products L.,1 5.3 77

*8 in the Electric powor 3.1 57 54
ffects Building matorials 2.8 Le2 57 |
J .8, or the Chemicnls, rubber and plastic {
41y (ce2)e products 5.8 10.7 S
L tion ~f the wond 35.7 40.9 87
L .y be Paper and printing 0.6 15 40

there appear Textile 17.2 21.3 81
1ngsibly Leather, apparel 0.5 1.1 L5
«1ts of the Food 1.0 1.9 53

L8 may be ‘ Agriculture 0.1 2.2 5

) input-

r analyses, Domestic inturmedinry goods  73.7 110.4 &1
‘rrected Inported gools 29.0 3.2 &7

~cet number

he TOTAL 102.7 153.6 67

*By help of the Hungnrim input-cutput table f'r the yeor 1961,

e ————— e mia- . i s
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MWMQ‘ subsislies anl Returng to
Capiial (Profits) dn the Feupaoy £ fepenl in tle Yoor 1908%
w Taxes anc subsicies Rcturns to capital/profits
o Sectors direct trtal direct total
201 Fielc crops - 3.9 - 15 17.5 23.2
202 Live itock Lel 5¢5 22,9 3.8
'4,~ 203 Citras 2.3 ‘ 3.8 34.6 37.3
’ : 204 Other agriculture 0.1 1.0 1.3 19.3
205 Mining 1.0 3.8 10.7 19.0
206 Food 0.9 4.0 549 21.8
1 207 Textile and apparel 5.2 9.3 13.1 26.9
L 208 Wood and carpentry 12.4 16.8 7.9 15.1
209 Paper, printing and publishing 3.7 73 5¢3 15.2
210 Leathcr & leather procducts 1ok 3.3 23.9 36.3
211 Rubber & plastic proiucts 6.3 8.4 15.4 22.5
212 Chemicals, oil and 307p 6.0 8.4 0.2 745
213 0il refineries 0.1 1.1 - 0.7 3.3
21, Glass, ceramics & cement 8.9 12.6 O 12.4
215 Diamond polishing 0.0 . 0.2 12.1 13.2
k 216 Basic metals 1.8 3.6 2.0 7.1
o 217 Metal pr-ducts 449 7.3 6.9 13.4
' 218 Machinery & vehicles 6.9 9.9 549 12,9
‘ 219 C nstruction & housing 6.6 11.8 7.3 16,7
Ln? 220 Electric power 3.1 5.0 3oy 8.7
E 221 Water -13.2 - 9k 549 3.3
222 Inland transportatinn 16.2 18.4 13.2 18.6
223 Shipping & aviation 1.1 2.4 - 6,0 - 045
22l, Other communication L.8 6.7 13.8 18.0
225 Services & trade S5l 8.5 25,0 34.0

# In per cent of tho value of output, Total coefficients calculated from
input-cutput table. =Scurce: Michael Brun-, Interdependence, Resource Use
and Structural Change in Israel, Jcrusalem, 1962, p.93-95.




.41 /profits
total

23.2
31.8
37.3
19.3
19.0
21.8
/ 2649
15.1
1542
36.3
22.5
745
3.3
12.4
13.2
7.1
13.4
12,9
16,7
8.7
3.3
18.6
= 0.5
18.0
3440

-1 from
‘urce Use

Share of Direct and Total Sales Taxes ~na 3Subsi“igs in the

Appendax 111

ngg rian EC«)D’)“H jp tr g Y.or 1o 52*

Sales trxes and subsilies

Sectors dircet total
Mining 045 2.3
Metallurgy Ouls 2.6
Machinery 0.1 3.2
Electrical machinery - 0.3 24,
Instruments Sels Tols
Other metal products 5.0 Tels
Electric power 0.0 1.6
Building materials 6.3 8.7
Chenicals 19.4 23.0
Rubber and plastie proructs 37.0 431
W~ord 9.8 13,2
Paper 13.1 15.9
Prigting 7.2 14.9
Textilec 30.7 38.8
Leather 13.2 18.9
Apparel 2643 Lloh
Frol 10.6 14
Conatructionn 0.3 1.7
Agriculture 0.0 1.9
Transport and comnunic *tion ~16,3 -13.6

#In per cent -f the walue o
input-output tablec,

T t~1 creflicients calculated from




- Lb -

Apperddx IV

Example of caleul~ting acciunting orices on actual
nacrrecon fc (s”cial)cwst b sis oy ol £

-~

ig)

RN NP PP

Y
z'f “ig
“ hccounting prices for (1) brick an? tilc pr-dusts and (11) cement
and ¢ nerete products, based on dnta of tne dungorian input-~utout table
for the year 1961,
Ay Basic data:
4
Brick &tils products - Cement & concrete products
Share in p:r cent of vilue of ocutput
Direct terut Tctal input Direct input Total input :‘
1 2 3 i ”
a. Domestic intermediary gnods 33.0 - 49.3 -
b. Imported goods 8.1 12,7 646 15.6
¢. Depreeciation 10.9 16.5 6.8 14.6
d. Wages ~nd s~laries 27.7 39,7 12.2 28,0
B PrOfitS 15.7 23.0 13.3 21#016
f. Taxes and subsidies Leb 8.1 11.8 174
ge Tctal value of output 100,0 100.0 100.0 100,0
he Capitnl requirement 148.4 24,1 118.0 256.5

[ Tan)
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Vapjants of accounts ices (per 100 units -£ value ~f ~utput at
actunl prices):

Brick & tile Cement & concrete
products prodycts

(1) By eliminating taxes nd subsidies

- 8 \ paid at the pivin stage of the
productinn nrocess 9544 38,2
(11) By eliminating total taxes and
subsidies 91,9 82.6
(111) By clinin~ting total profits, taxes
; and subsicies 8.9 5842
“crete rroducts
— (iv) Based on total macroeconomic labour
Tut input in wage terins 56.0 4L3.7 }*
y.-  Total input
Slgpel s (v) Based 'n total macrcecensmic labour
L input 4 chsrge on woges 75 per cent 98.0 7645
(vi) Based nn total macr eccnomic 1ib-ur ‘
- input 4+ charre ~n ecanpital 15 per cent 107.8 96.2 |
15,6 ‘
¢ (vii) Based on total macrcecrnomic labsur
L. input + charpe on wapes 25 per cent
22,0 + charge »n capital 10 per cent 10445 89.8
i ols
17.4 Ce Mothods of Caleylation, illustratod -n the example of the brick and tile
proaucts:
100.0 (1) = (g) - (f1) =200 - .6
> (11) = (g) - (f2) = 100 - 8.1
25545 (111) = (g) - (f2) - (e2) = 100 - 8.1 - 23.9

iv) = total labour + total import converted in labour (based on average
eost of foreign curroncy earned by experts) + total depreciation
converted in labour (bascd on average costs of the rerlacement of
the fixed assets) = 30.7 + 7.6 + 8.7

(v) (iv) x 1.75 = 56.0 x 1.75

(v1) (iv) + Cgpx 0.15 = 54,0 + 345 x 0,15

where C¢m = total macroeconomic capital requirement including requirements of
imports (via exports) and depreciation (via replacement)

(vit) = (iv) x 1.25 + Cyp x 0.10 = 56.0 x 1.25 + 345 x 0.10

non
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Lxample : yse o g ot J in HI cae‘gisj(nts f;{,ﬁV‘lu%tlnﬂLﬁ___J2Zﬂl

mpacts

Two sectors will be analysed based cn data of the Hungarian input-output

table for the year 1961,

As Bagic data

Data per 100 units of value of

Apperdix V.

Jutput at actual prices

Sector A Sector B
hccounting prices for cutput at foreign
eurrency equivalents (r‘CE) 30 6.5
Imported goods used 2t FCE
direct 2.8 1.9
total L.O L.S
Labwr input (in 10% man years)
direct 12.3 6.0
t~tal 17.2 12.6
Capital requirement
direct 18, 118
total 244 257
Total macroeconomic llgﬁur
1abour (in 10" man-years) 25.4 20.5
import (at FCE) 6.9 7.1
capital requirement 3L5 352

Total macreeconomic 1abwr input includes total import and total

deprecittion cnvirted in 1l.brur (sece n,.)penr‘ix w.o.
import includes imnort noeded by deprecintion £r replacenent of fixed
assets. Total macroce~nsnic ca.ital requirement mc;ut*es ¢cpital needed

by import for equivalent export producticn.

Total macroeoonomic



% t,put

: of

seonomic
ixed
ajeeded

Per 100 units of cutput at FCE

total labour (16“) .
total macr econcmic 1-b-ur (15%)

total canital requircment

w’.)gt 4 h

57
85

813

total microeconomic capital requirement 1150

total imiort at FCE
tnotal macrceecon-mic import nt FCE

13
23

Total capitnl requircment (totw 1"b>ur)(15L) .2

Total impert at FCE (tot-l lab ur) (l@h)

Domestic value alded per 100 unit of
output at actual prices

Demestic costs nt ~cc-unting prices per
100 unit ~f outwt -t -ctuil prices
variont (v)
vorinnt (vi)
voriont (vii)

Domestic vilue a-lled (domestic costs)

variont (v)
vari-nt (vi)
variant (vii)

Qe

8L.7
85.0
8Le9

04307
0,307
0,397

48
77

948
1329
17

204
0.35

0.352
0.299
0.313

Variants refer to apountix IViB, Domestic c~sts were cnleulated by the
formulae intictted in Appencix IV, but {rom the t tal m~er economic labour
injut cocfficicnts cxcluding costs ~f impeort, from the total macrrec-neric

capital requirurcnt cxecluding the part nceded by imort,
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