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- I+ INTRODUCTION

This paper 1s'essentiaiiy‘a review;finsgenenal'terms,
of some of the problems and formulations of investment cri-
teria in under~develooed but developing countries.

Economic development has becomé newadays:the-fore-

most impopbant-nationél go&l in under*developed countries

uwheresthe "révolution of riging expecfafionS" aWekens

their ‘people to the recognitilon thatepoverty is not inevit-

able, Iffwegtake"ﬁetionalwproduct as avpractical eonoepé of

eoonomic'welfare,‘then-economic development'is to increase

~ &n economy’s tobal as well as per capita national product or

real national 1ncome long enough to make the- nrocess an

tscoumulativo and self-sustained [<}:1- 0% In achieving this, the

economy will have'to.undqrgo_changes; make adjustments,.and
eoen call fof saofiffeeé on the part of the'people.

. What are the basic factors in economic developmént?
Many explanations hsse oeen-offered. There are the obvious
and direct factors such as natural resources, capital accum=

ulation, entreorenuerial snd managerial ability, and skills

‘and teohnologyﬁ Less obvious but not less important are

such indirectofactors as institutional framework (govern-
ment; family, the market, the fiscal and monetary system,

ete.), cultural beliefs; and value systems. Also, there




' Norton, New York, 1_  ﬂ'“7

&

f.are some psychowsociological themes offered for tbe explan~
. ation. of the start of change proceas~ Hostow's propenai-

: ties,1 McClelland's achievement motivation,2 an& H&genﬂs

subordinated group and entreprengérial class.s‘ All of these

factors have: been given differant weights by different

'~'authors, yot none of-them 1s the universal answer~' for

economic development 1s all of them, though in varying de=

- grees under’ different circumstances.A

Our- 1nterest here is with tbe capital accumulation (for@

mation}- .aa-pect-_ oi_—' -t.hg prqbla.mé It should be pointed out that

- eaﬁit&i.formatioh 18'poﬁ'the_only or éeven the~mest_;mportant

ééterﬁiﬂaﬁt»or prime'mGVer in“the-proeess of ecdnohic dévélOpé

- ment and change. The multi-dimensional nature. of the process

as shown by historical exoeriencas simply regects any straight-

forward casual relationship between simple economic magni~
tudes. ‘As has been well said by Bauer and Y&mey, "It 1is

often nearer the ﬁruth to say that capital is created in the

- process. of development tban tbat development is a function

_ 1W. W Rostow, ¢ Vi

-'Egencgié.ﬁrbwth, e W,

2Dm C. ﬁc01elland Communit‘ Develo ment and- the, Eature
of Human Motivations Some Implica: Recent ﬂesearcﬁ,

paper presentad,to the Conference on Comﬁﬁn ty Development
and National. Change, Center ror International Studies, '
M IQT:., December, 19570 .

33% B. Hagen. An Anal tical MOdel of the ?ransition to.
Economic ‘Growth, Cenger FoT lnternational, §tuﬁies, E,I Tas
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of capitai.form&tiOnm"I- This notwithstanding, it'should;be

. emiphasized that it is.realfcepital that makes possibie ‘

higher-preducﬁivity ané higher ﬁatienai‘income (end<ednsumpy

tien)j 80 that:eur eim of inereasing welfare can be materis
alized; - The reletien ofelow level outpUt to'iOW‘ievel cap=
ital stock in all ‘the under—developed countrieu 13 too
obvious to need elaboration. Witheut_some_incqeese“in.the

stock of capital, ether factors of production are seldom

13

-nossible. Oncé“tﬁe brecese of development gets started-m

as ‘many- under-developed countries today de--it is the rate

of capital accumu’ation that chiefly determine& the rate of

.increase;of\output whicb eur;welfare concept»@mboc;es.

;Now; reéi”capitexz o? eapital stock‘iﬁCreaSGs by in=-
Vestmentf(in net.eeﬁee)=and more investment necessitetes
more'saving,.that_ie;'cepital.s In almost evefy.ander-
developed eéuntfy of to&ay; the most nearly omnipresent .

limiting ané.eevere factor is saving or capital. This being

 the case, our discussion of investment criteria will be

focused on how to make optimal use of this omnipresent.

1 1P. T. .Bauver and Bs S Yamey, Economics of Unders
developed . Countries, Chicago Univefgrfy"??SSS, CET_EEO,(

O' , pp. - ..

. 2That 18, the different types of tangible reproducible
assets in the form of productive facilities, equipment; and
reserves, The intangible capital stock-—e.g” knowledge,
training--are not 1ncluded. ,

This means capital as a homegeneous factor of produce
tion before ‘it 1s invested; 1.e., in monetary (liquid) form.

o4
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seafcé fa5téra_ The pxoblam can be . stated etther as a mini-

. produet, or as a maximization of national product given the.
Jlavailable capital,, This 18 the simplified everall ‘agpecty -

- However, thera is the actual . composition of. invesbment.

:Once capital is 1nvested ‘in various aectors of uhe eeonomy, N

-1t eeases to be. a hemogeneous factor of - Droducbicn., It
1is:egpediedgiﬁ>TQPFQ@QQ@b;Quéﬂﬁﬁﬁa;0£ Y%mi@?ﬁ;ﬁ@?mﬁvﬁﬂdﬂj
: uses; differiné in tﬁeifléﬁééiaiibj and, durabiliﬁy énd
differing in their centribution to natienal pvoduct end in.

their 1mpacb cn other aspecba of dGVelcpment~~such as tech

-nology, employment, saving, etc.--which ar«a alao very 5.mpor~-

)

_ tant.. It 1s differenb emnhases on theae various aSpects

of 1nves$mentathab have caused many conﬁroversial 1soues

both in theoretical dlsoussion end in develophent program-
mings - q-' __: ' .:- | .”f. ',ﬂ -
Iﬁ this aense, therefore, ”minﬁmization of canital"

S E
o .

_ should not mislead usg, to undertake only thoae invaatments

:_‘;that fequire the 1eaat amount of cap*tal. Firathpr,all,

there &e the requ&rament,eprnoner aectaral baianea'as re~

- véaled by lnputroutpuz analysia.: Beuidga. d*fferent sectors
.have different cap*tal coefficlents. in their producbion

| funct;on., A;thougp_auehncqefficigntq~&ra nop fized ox+
66pt in rare casés, their genoral megnitude 13 different

,frémien@:aecﬁé?jﬁofqnother@, @inimizatipn'fogdPivgl




makes: much more sense in regard to the selection of alterna-

tive projects within a sector than the selection of sectors.

' The latter is to_be-determined by (1) the possible -pattern

and structure of the economy in the future;” (2) the factor

supply conditiéns (including again capital); (3) inter~

sector input requirements. If minimum Capiﬁal_iSHtaken to
mean least Capital'for'a givén income increase; then only
the sector (or sectors) with 1owest capital coefficient will

be invested, while higher capital coefficient 'sectors=s

_ usually the dynamic and modern sectcrs which have much

greater 1mpact on rurther development~-w111 be excluded

This-wpuld,tend togminimizc ;he rate of deyelopment over

time, ‘ﬁ'ﬁypothetical'example_ﬁay serve to illustrate this.,

Supposecthe cconOmy_ccnéistg 0?_4 sectorsi (1) Modern=
ized 1hvéa£mcnt-godds,iﬁddétfiGSS {2) Mbdernized-conSUmer
goods 1ndu3trieé;\€3)cAgricﬁiturc and ncnﬁmcdernizcd con-
sumerchcdS"iﬂdustfies:cénd (4) Scrvice industries. -For
:each,$1_miiiion incrcasc in: ihcome, ﬁne'capitéllahd labor
required by each éectbr is és.follows'

Tabla 1.1. Parameters of Capital and Labor
L Per $1 million Increase in Ircome

5S¢t Cap{tay “—~LEBoT

o (in & millions) (1n manuzearsz
1 5,00 N 250

2 2,86 - 327

"3 0.80 : 320.

.4

2,22 . 593




?he above ﬁableséésuﬁes fixed capitallqu‘Iabor-coa
efficlents for each sector, which, of coursé,;i§7@§t neces=
sary. ' Now, glven the total capital available at '@}5 ‘billfon
and total labor at 1 millian man~-years,. the unita of income
1ncrease (expressed in $1 billion per unit) that can be

achieved by each sector 1s shown in the following graphz

o™ .z;:o 5";0 5o feca

Hobov (Hamarnds of om-peor )

_Figura-lslgi[vnits-ggtlﬁéomé-lncregéglﬁin biiiidn-dollars)

Evidently 1t 1s Sector 3 that maximizes income increase
;with the given amounz of labor and. 1ess than the- given
amount of capital.. If investment is concentrated 1n 1t; then
the amount ef capital needed Would be the 1east. wa, ‘even
_Qallowinguthat.thisfsactor needs.ncgaddition&lginpgts frqm

.oﬁhe&'aectors,.thﬁfegare“othéé~conéideratigns,- The possible




savings-fPOm this sector is understandably very small, 1if

'gny,- Altb@ugh_preSent income can be maxim;iéd?-thie“inﬁ

- vestmient cdn not generate savings for reinvestment. Over

. time, income 18 not. maximized. Morebvé%; in éouﬁtriés with
low 1and/popu1ation ratioe, this rather hlgb 1ncome ‘increase
will gpon_reach a_po;ntgwhere_further-inwestment in agri=
eulture would»b'r:{'rig- :i')xi!aic-éic'éiif" nothing. And the e'-ééncsmy
_will remain structurally unchanged, with a. verw'low level
of eaoital stoek._ L

Which Sector(s) to inVeat and. where different methods
_:of'produetion”gre=avgilablau(1,e,, different-cqmbinations
of input aﬁd eapitai coefficients); What'fechnology-to be
adopted? This 1s indeed one of ‘the most crucial problems
in ecenomic development. '

Biatorically, in the eeonomic develooment of Western
 Europe and the Uhited States, the prige,mechanism in a com~
petitive m§§k§% offéred'tpé b&st.gﬁide to investment decié
slepéqthat reﬁuitedjin thé maximization of total préducha
rﬂ@ﬁroughrsuffiéiént;khqwigdge, mobiliﬁy;'and'flexibility;
the price mechaniSm brbught‘about equality between demand
-and supply, between price and cost; and equal return to
capital in all lines of production. ,1& was g grgdual,
apontanegns process of development un&ar favoraplé.factor
 proportion conditions.  Today; in undersdeveloped countries

there exist Qgrious-strucﬁugal disequilibrium, price.




' =”develop 1t quick" with very limited developed resources.

'1nelasticities, overwpopulation, and a strong aesire to

:“l: With market oonditions far from being able to- offeP a guideg

 some. criterion for 1nvostment decision should be worked out

_ to take the plaoe of the automatic, market-prlce mechanism.-

E There are several kinds of approaches to this problemu '

The “intangible" criterion Would be' one : based on 1ntuition,
eense of prestige, international demonstration, or just N
arbitrariness, aa-evidenced by 1neietence on steel industry,
- multi—purpose hydro—electric dams,, .or luxurious con&umers'
£00ds . The theoretical approaoh would broadly point out the
direction of investment in terms of balanced growtg/or
skewed inVeeﬁment_in"Strategio" sectors orWindustgieﬁ, L
The criterion ‘employed,.such as the total linkage effect ;>
L,the per capita reinvestment quotient, 'is still partial in
nature and doss not pnovl@e.an overall, consistent progra=z
of development. :

:It isnfrom.oonsideratiens-of the integ&industry relas
tionehips)and thejoonEieoenoy and efficiency of the entire'
development program that some eoonomi&ts-heve attempted to

u '

1 . - .
- “As 0. Hirschman, The Strategy of Economic Develogment,
Yale University Press,'ﬁ_w Haven, 1959, Chapter 6..5_ _

2y Galenson ‘and H. Leibenstein, "Investwent Criteria,
Productivity, and 'Economic Development," The ﬂuarterl-
{Journal of Economios, August, 1955, pps 343-370%

——




("

R _work out 8. social price mechanism as a gulde to resource

"_ Chenery™

'allocation.n ‘The criterion of social marginal productivity
_(SMP) and the davice of accounting prices as developed by
1 and Tmnbergen. represents an approach-of_this kind,
It defings investment criteria_in tﬁe contextﬁdfioﬁerali
ppograﬁming se'that ¢onsistency and erficiaﬁcy,éan be.
assured, | .. o

" Insofar as quagtitative-formuiations afe concerned,
tpe discussion ;n‘fhié»paﬁér*Will'largélf,follbw-£he,line
of 051§ approach; althoﬁgh iﬁbthéyqualitative évaluatiqn-df
-aggfégﬁte-and‘seétorél'gr6W§hﬂthe'thebreﬁiéal approach will
: a1$6.ba;éiven proper.weight; 'Fof.,1n4the projection of
gggn@éage*grbwth-ﬁnd.a&ailable7re$bﬁrces; human decislons
-abéat.tha}raﬁaﬁof growth would. certainly plaﬁ'ah 1&pbrtanﬁ
role: theﬂ@pmestic)*savinés toﬂbé’aghieved depend.; as much
oﬁﬂgovernméﬁtJabiiity to ﬁfqpae“Vputcéavings:fromfthe
lpedple-as dh"p§opl§3s willingness to saérifice.the present
'for the.futufe, Likew&ée, the defermination of the compo=
aition of—oﬁtput.tb be. provided by various'aectéps shodid

~ be baéed_not-onlyfon.sﬁatiatical pro jectlons but:alaotoq

;. L L N ’ T . 0
1H6 B. Chenery, "The Application of Investment Criteria,”

The guarterlz Journal of Economics, Fabruary, 1953, ppw 76~
96

2J. Tinbergen, ThHé Design of Develo ment, The Johné/

Hopkins Press, Ba1t~more,
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some hypothesis about the desired rate: ef &rthh-of certain

| :priority sectors.1 The hypotheels about Qrierltx sectors,

or investment decivion at the sector level, shonld be made

. in the 1ight'of'the«§dss1b1e futura'structurelaﬁd pattern

of the economy as conditioned by its resouroes, population

growth, foreign trade relations, etce R
Different hypotneses about seotor growth rates—-taking

into account both statistical trends and desired ‘targets--

will_result 1n-diffepent projeotiens of_therflnel:demand for

- each products Qﬁyen:tthgigel deggnd,“the-cboice of invest«

mérit projects wlthin each:sector will be made on the basis
of social maréinalgproductinity (SMP) ealculﬁte&:at account~
ing prices;_'Prcjeets thhvhiohest'smp'will be selected.
Then,. the level of domestic pnoduction will. be determined

: and\will be. reconciled with the available factor supplies.
Tbis, in turn, may necessitate revisions of the. tanget rate

of growtb, demand projections, and production methods.

T bt

The whole.prooess, while,previding a consistent frame=~
work fo? investment.determination at.sectoralﬂéndnpnoject
) level, requ{res detailed estimates;lprojections, and trial
work; Aside from lack of highly technical data to base such

uestimates and projections 1n under«developed ceuntries, the

lPor example, the modern- 1ndustr1a1 seotors, the eco=
- nomic overhead, etc.- These are the- so-called "development
sectors.,




1

-taking account of all interrelationships simultaneously is
by itself a tremendous work. And, by using the acceunting
prices; there is the danger of leaving no market forces at
:work to reduce or eliminate the structural disequilibrium
. in the long rune. |

It should be polnted out that any theory about invests

ment‘Criteria 15,#1ﬁ pfinciple, "erroneous Sihce moderu.wela. '

| .fare econonmics has shown the impossibility of constructing

'-an adequate sooial Welfare functlon. nl Dven When Welfare

1s represented by national product, any theory about invest~

-ment criteria is still necassarily incomplete and, therefore,'

may bs irrelevant. For there are many immeasurable aspects
of an investment (cultural, defense, etc.). " There are also
aspects which should pe included but. are very difficult to
measure.: -the'indirect and’secondary OOnseQuencesnof an
investment such as the Leontief coefficients,_the external
economies, the effects of changes 1in relative prices, etc,
A1l these ,may _r.-equi_re_ more -e_;},e_ments of" Insight and wiseom.
than formal criteria. . .

is a matter of fact " for most of the under—developed

countriee,_sectorai priorities are often3determined_in~b:oad

1J. Tinbergen, "fhe Relevance of Theoretical Criteria
in the Selection of Investment Plans," in Investment Cris
.teria and Economic. Growth, papers présented at a conference
-spensored Joiﬁfly by The Center for International Studies and
The 3ocial Science:Research Council on October 15-17, 1954,
compiled by the Center of International Studies, M, I.T.,
Cambridge, Mass., December, 1955, p. 15.

Cn el S L OVN sl oaa e il
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terms of certain national objectives and bottleneck nocessis

ties} Likewiée,-in the selection of individual projects ;
usually'only‘nrima;y benefits and costs areﬁcelcuiabed'and
are based on market prices rather than social prices.

It is always dif*icult to-deal With the problem of

1nVestment“criteria; The discussion that follONS will nec-

-essarily be 11m1ted in scope and simplified in form. It

will consist of four parts, viz. (1) The market environment

vand investment criteria’ (2) Some theoretical issaes on

investment criteria' (51 ;nvestment criteria in the context.

o of.development programming; with an aenendix on various

formulations of investment criteria for individual projects,

&

and (4) Some nat;onal exneriences.




" II, THE MARKET ENVIRONMENT AND xwms:mmm' cﬁxt?siamr; )

The

.~ 1, Investment determination under perfect com‘etitien:

Marginal Princigl

In a private enterprise society where competition of

_ the various market forces is perfect or nearly so--i.e.,

complete knowledge, free entry, free mobility--numerous indes

pendent entrepneneurs make investment decisions gulded by

: profit 1ncentive. Motivated by- this 1ncent;ve, capltal will
flow to.those uses uhere ;t can edrn the highest rate of

: return until on.the'marginy'return-from'one unit.of.capital

invested is the same ‘tn- all uses and is equal to0 interest

- .charge. In other words, the allocation of capital (and other

factors as well) bepween and within different sectors would

_bé up to that peint'whereiﬁhe returns from, or net produc-

tivity of;4the marginal unit employed in each of the differ-

ent uSes_aregééUal or nearly equals If this is not so, then
it is profitable to éﬁifﬁ capital from sectors or uses where
its marginal_ﬁfoduqtivity is low to where it 1s higher, it
iS'when-the mérginalxproductivity of capitaisin its.various
uSes is equal that ng'furpher change is profitable and
national product is at maximum. And; in eQuilibrium; the

margingl return or productivity of,capitai7in value terms
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'_(i.e., marginal value product) should be. at a 1eve1 equal to

" the price paid to capital (interest rate).

This 13 the marginal principle which can be illuatrated'

"fwith a simple diagram.- For any 1nvestment project, if more

“_; cap1ta1 1s emnloyed in combinatlon with given amounts of

ll'ﬂlabor and 1and, then beyond a certain Doint, the resulting

'increments of product frem equal 1ncrements of cepital will
-fstart to fall off., Measuring the amount of oapital lnvested
'en the herizontal exia (each unit, say,reprasents %100) and

-the preductivity or returns from sucessive 1ncrements of .

' capital on the vertical axis, we. have the following:

) F‘_'-‘—"‘""- LE L S g

. é R b o -q-.".".; b = - =] = —‘.-"--'. b R Y
L

L0
T
L
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Cnfu&d 4,+«zuL

Eigéfefzﬁl;f‘marginal Productivigzlgg_Cagital
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The aggregate pr@dust of the three' projects Will,be the
greatest when the marginal productivity of canita] in each
progect-is-equal, or-D, G, and L are .all equal to OF in the.
"diagram. If the marginal unit’ originally invested in pro~
ject II was shifted to’ praject III, then the community would
'fhave lost OF worth of product in project II and gained a

smaller value product OH in pnojact III.

2. Limitations of the Magginal Prineigle.

Now, even under perfect competition, the marginal pr1n~

- ciple ‘does. not constltute ‘an allsuseful guide for allocation

of resources-from the social’ point of view. Aside from nonw
market. facters such as gevernment and derense programs,
there are certain cases. ¥here market mechanism, if left alone,
WQuld riot achieve maximum national product or social product.
The most 1mportant evidence is the difrerence between
'private marginal productivity and social marginal produc~
tivity; The rormer.is_thg raturn-to the privabe entreprea
newr on thefmarginal unit;df-eapitalrinvested Whilé:tﬁé lat-
ter-is'tha£h£09£h§ soclety at large. 'Many inVestments.of
great_value t@-sdciety7weu1d-hot.hava been underteken at:
all, -or undertaken only inadequately, from the point of vView
of private ihvestora: their weturns to privaté_investora
ara;améll bédaﬁse'SQmé-of the benq:iys frgéjguch inﬁestménts

to the:sociaty.ara unaccounted for bj_@afketlvaluations‘
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ks £

Phis ie ‘the case of external ecenemies. 8001&1 everheed
.feeilities (eeg., pewer, traneportatien, 1rrigatien) ‘a9 well
. a8 the nenepeeuniery hepefitsﬂfrem”educetleny public health;
- and@ereduetien'reeeeréhearevdfzthiezcetegefyﬁfiﬁeeeﬁsewef

- the difference, government has come to 1nterfere in the form.

of public eperetion, subeidy, patent righte, or: oteer aneour-.
ifagement meaeures. . ' e

'  On the other hand, there are 1nveetments the returng
frem‘which 4re ettractlve to private investora; but rrem the
eoeial peint ef view, the returne weuld be mueh xeeee» Thia
‘ts the case. ef external dieecenomiee.a An investment of %loe
\-may br*ng te the entrepreneur a net return (or 1neome0 of

. $10.. This 1s, the private!merginal preduct. ‘But. 1f it eaueee
-~ a $3 loss. to. ethers (e.g., the higher leundry billa due to
ractery emeke); tben 1te eeciel marginel preduct 18- enly $7Q
'Yet under the- mezket meehanism, the cempetitive firm will
.1nveet ‘the capital 1f 3ts cost ia $10 or leee‘ Such invest-
-monts therefere.are.ﬁofbe diseouraged,threugh~tagﬁneaéuree
or govenmnent reetrictiona. . |

Mereover, there are 1nvestmente Wheee prefits grew only

}31ewly and'Wnose risk'ie big from the- private polnt of view,

: and they ars. therefore net undartaien by private enﬁrepreneurs.

But from the eocial potnt of view, the time preference proe=

L mium and- the risk premium as. eharged by prlvate entrepreneurs

ape- unduly gre&t enﬁ.sheuld be in souo way eer?eoted Ty

"

et e ML s R




'public measures 86 that they can be undertaken.' ﬁere we
have the famous case of infant industries. Despite‘the

. initial unprofitability due to large inputs and small out-
puts, profitable returns from such investments will start
developing. after a certain period of time.- This delayed

profitabilityl

can be: realized simply because the ‘market
'gradually will expand which will enable. the 1nvesting firms
: ,to exploit fully the economies of scale (the so~called

internal economies).. And along with this, there will be

A7

‘the development of comolementary lines of activity and the

general technological and organizational p"ogress--the

-so-called spread effects Which again are the benefits unac«
( 1 . ..
counted for by market valuations,

But from the viewpoint of the private investor, whether

;this delayed profitability can be realized or not 1s a mat-

'ter of great risk. the risk of future market demancs and
the risk ef not having complementary lines of activity
I-developed in time.. Consideration of these risks Would give
'3rise to greater time-preference and risk premia.' dowever,
from the viewpoint of the society or the eountry, 1f such
investments of slow maturity are not undertaken (and infant
industries are necessarily slow maturing because they start

v 1See William Fellner; "Individual Investment  Projects:
in Growing Bconomies,” in Investment Criteria and Economic
Growth, Center for InternatIor ;

W-ISO.
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from almoet nothins-and usually 1nvolve timebconsﬁming prcé
cess) industrielizetion,_econcmy of scéle,.complementarities,
-and:all=the,ecqompeniing technological andforéanfzational
'progreéevma%wnbver haepen; Therefore, the government ‘has to
devise me&asures to compensate or correct such unduly great
premia.' These 1nclude 1OWer interest ‘rate and tax allowances
- to. 1ncrease the profit margln, subsidles on overhead facili~

ebthe riak, and

tles or on complementary industries to Pefik

teriﬁfs_to,enaure-merket,_ They involve sacrifices on the

. part of. the'presént generation and the sacrifices are’just-
‘ified provided the burden -of sacrifices made for the inter-
: est of future generatiens is distributed in a reasonable
way among members of the present generatlon.',

The above-is the Eiggbfactor-which4has to. be taken into
~account. In the short run, marginal prodectivity depends
upon the cost and price reletions es*determined bﬁ tne
existing.demand and'sepely cenditioneg but ln'the long run,
marginal productiVity may be much higher because. of the
favorable demand and supely cenditions ‘made. possible by
inVestments now undertaken. However,-there is also_tne
magnitude factor in the marginal principle. Some investe'
ment, 1ike gold extraction, has to be urdertaken at a
required minimum ‘gcale if there 1is to be any production at
all, Therefore, the marginal productiv?ty of capital in

various uses is not exactly equal.,, -Beeides,the
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Ithinning out of a small amount of capltal among many uses
would bring 11ttle or no return, while concentrating a, 3ub-
%stantialzemount of,capiﬁal,on a,Spec;fic industry and. apply=
ing.more‘prbdﬁctiveIrechniques may result in good return,

- This foreshadows: the'ideasiof lumpiness'of-cabifal and
_1ndustria1 nuclei of which more Will ‘be sald 1n the next
chapter.

- B Condibions 1n under—develoged countries.

If the marginal principle under competitive market has
such defeets, it 1is the moreé difficult for under-developed
countries to apply 1% as the guide to 1nvestment deoisions.

On the static acene, the market in such countries is
far from perfect competitiong of ceuree@ all actual econe
omies depart from the idealized COMpeﬁit1Veiconditicns to
some eg&ént@ but it'is~ﬁcre se-in-almost all respects with
the uncerédeveleped economies. Knowledge about the market
is inadequate, therefia_no free entry and mobility. Because
of theee; marginal preductivity of capital (end of other
factors) 1is preciuded from being equal in all uses and there
is nolway of finding'out Which is the marginal'prodﬁctfvity
to be used as the basis for factor price determinationo In
‘fact, market nrices of factors do not reoresent their mer-

ginal value product or "intrinsic values;"

rather, bhey are
more influenced by §ccial-fectcrs or government policies,
This is the so-called "fundamental or structural disequi=

1ibrium” in the sense that productive factors are not used
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in the proportions in which they are available. The fact
that a number of factor prices are not 1n equilibrium cgn’
best be shown by the following nhenomena in under-developed
countrles? at existing (cheap credit) 1ntereet rates’, there
1s always a deficiency of investment fundsj - at the official
(controlled) exchange rates, there ‘is always an unsatisfied
' demand for foreign exchange; at the prevailing (trade union.
1nfluenced) ‘money Wages, there is an over-suonly of labor_

or widespread unemployment. This is true alsc-of oroduct

prices where over= or under=valued factors of production are

1nvolved (e.g., high capital or high foreign exchange COntenb

commoditiee;useally willhbe under«valued) or where,governe
m@nt.control erﬁmoncpoly orevails (eegey . price £1xing) » |
Under these circumstances, prices cease- to. be reliable.
parameters for: making 1nvestment choice: and there is no
' sense talking about allocation of capital (and other factors.
as well) in terms of marginal productivity (or marginal
value product) calculated at the existing market prices.
Oon the dynamic scene, the changes in under-developed
\ countriee are often non-marginal and discontinuous in ther
sense that 1nvestment in one - or two new plants may double

or triple production of a givon commodity where they would

- - only constituue a mazginal incrmaqe in an 1ndustrlalized

country. This means that even if there 1s-no=markep

!
I
j
!
_1
E
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dia~equ_1ibrium at the start of investment: and market prioes

. do not: deviate fzom their "1ntrinsic Values," the realiza*

'tien of the non—marginal 1nvestment would greatly change
jtheao valuas and wculd make the market pricel daviatlns
_again, Frcm.the vieWpoxnﬁ of private 1nvestors, this means
,greater unoertainty and . risk, and they may, bherefore,
idovote thsir resouruea to leas produetiva uﬂes.*“Hsra-againt
the 1nfanﬁ-indu9try case as stated before s apolicable.

. Even the - device or aecounting pricea ig very diffieult

te apply 1n thia regard beoauaa it is very diffieult to -
.:aecerbain the “1ntrinaio values" ipter the investment¢ Thus;
- for practical purposes, it may be ”uite aufficient to make

! rough guees as to the consaquenajs of fundamenaal di&n

";equilibrium only and to make the accounting pricee 1nde en~

,dent of- thevaize~of-the 1nvesﬁment patxern.ﬁ-

4. The Negd ror Criteria and bhe _pgroach, o

The developing countries of- today are- all confronted
With tha prcblem or capital scareity.l Their existing oap*-_
tal 18 relatlvely small compared to oﬁher raaoureee, andr
it 18 d&ffieult-for them to abstain f rom qmnaumptionﬁzn
-,_order to- accumulate canital eteck. On the other hand, their
population growth, eSpecially in the Asian countrles, hasv

approached a point of explosion, which means that development

13, Tinborgln, The Dasign
‘Hopking Press, Baltimore, 19

of Develo _msnt., The. Johns
.ppo:'. BSe
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. shoald not only be undertaken, but unuertaken with quick
paca and substantial #agnltudes '
N These two equirements--economize the use’ of capital

1and quicken the. pace of development-—neeessitate§ the devels«

oping counbries to deliberately weigh their 1nvestment decls

sions., -Thg;cost_of an ‘erroneous investmenp-degisipgsls
,relatively;;uéh‘higher;in theSé'eountriéa bééauéé.dflthe
5greatef'3ca rcity of capital, and because the time is urgent,
What, then, should the criterion be?

~From the foregeing, it is clear that the marginal prO*
ductivity principle based on market prices is. or no great
help@ -Emghas;zigg-the‘@ynamig aspegt_or development,_onq
-gpproaéh“ﬁo‘théﬁpquiem Of invastmﬂnt:criterid"d@nSiders
devélépmeﬂﬁ;QOQQ iﬁportaﬁt than the mere e¢énoﬁ125§ion'of
'capitai*;‘ﬁithoﬁt"ﬁndertaking-étraﬁegic inveéfméﬁté'to

force out growth, economivatfon of canital on. marglnal

principle basis alone would fa11 to produce an. 1mpact large
enough tq4epab13athe.economyitg.takaaoff.l__$nis is a mat-
VberuoffdeveldpméﬁtFStrategy.' Thus, in thé'words bf‘Higginsg

Misallocation a la marginal calculus 1s not..
" .only quantitatively unimportent, but 19 very nearly
~irrelevant. to -the development .problem . . .-
Drastic sbtructural change, involving uholesale
transfers of population from’ peasant agriculture

1W. W. Hostow, “Take-off into Self«sustained Growth,™
The Beonomlc Journal, March, 1956.
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to 1ndustry, which mar et forces alone” and unaided
will not prcduce . e .

Wihat then,are the strategic ihvestments that help mout to
'develooment? Again, ' :

_ If we are. concerned with the design. of inVest-
meént programs absorbing tén to fifteen por cent of
. pational Income; marginal returns to individusl
' 1nvestment prc;ects, taken by themselves, are inim=
-portant o Thé question is not "Which pro ject
by itself will bring the biggest increass in outpub,
Srelative ito cost, during the hext - fewyears?", but
~* ™yhich pattern and sequance of projects during the
- next five years wlll- bring the most rapld growth of
national’ ineome during the crucial period--say, in
the decade beginning ten years hence?" This gques-
. tilon brealts down: into ‘such ‘hard-to~answer subs
“questions 48 "What investment program will have the
- maximum aggregate linkage, backwards and forward?"
What kinds. of investmeht will create pressure of'a
kind that will -assurg.the undertaking of further
: investmenﬁ? ‘Which will bring the most improvement
in labor, wanagerial, and. technical skills? Which
wlll contribute most to ‘tochnology~mindedness and
development-mindedness? Which wllil do most to
. shift enbrepreneurs fron zcro-sum games to pcsi-
| tive-sum games R -

Another approach 1s the attempt to quantify investment

decisions and to put,it again on & marginal principle basis

'f by using accounting pricea instead of market prices.- The

acccunting priccs are the pricea rccrecanting the true or

1B. Higgins, Commcnts on A. C. Harberger, "On Makin
the Most of the Awa"ab,e'EESOarcea, paper presenfea a%
: CSI”ago moeting the Jolin Ted Social Sciénce:

Asscciaticns, December 27, 1958, Center for International
Studles, M.I, T-, 95.2 (mimeographed). : _

2Ibid o ’ pp ‘9 5"6 ...
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1ntriﬁeié'§émue8'of thé factors.or products in QQthionf

prices at which supply is jJust sufficient to: satisfy demand.
ihey are to be determined in the context of the develooment
prohram 1n which leVels of production, scarce factor supplles,
and final demands are consistent so that the system.is in -
general equilibrlum. ' o | |

The f?rst apnroach emphasizes where the 1nvestment
should be made and whet 1ts magnitude should ves . Here, some.
econom}ste.adquateq,gn-&llwout.big push Qg almmniﬁﬁm 1ﬁitia1

effort. Iﬂ:order'toléetwthe-econemy over the‘hump{"Othersf

. stres&ed that 1nvestment should be made In those 1nduatries

(implying modern, eapital-intenaive industrles) ﬂhere addi-
tional 1nvestment can be induced out easily and the "1inks .
age effects are large or where the per capita re—investment
quotient can be. maximized through higher marginal savings
rate and slower population growth. -The - secend-approach

views the problem not in Lerms of theoretical "ahould," but

in the context of develonment proor;;’,”g with empirical

projections, .It takea;intoiaccounb<the_inter—sectoral bal-

ance and sc¢arce factor'supplies and uses such devices &s

accdunﬁing priees,_input?dﬁtpht t&bles, and the-soeial-maré

-ginalepyqdﬁEtivity cfiteriony

-

_Beiﬁ"ofuiheée}approaches have ‘theéir spec¢ial relevance

‘and significance to the whole problem of"inve‘s_tmeﬁ%-'-érit.eria |

'and'econemic:dQVelopment),andwnxibeing gpplied in one way
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or anothér by_develooihg'ceuntfies‘todayg.vI; 1s’duﬁt$.beé
yandfbhe-scopé‘ofrthis paper to discuss them in all their
aSpeots; Be81des a brief review of some of the theeretical
postulates, the main effort here i3 to show that the best
gulde. for investment criteria and lnvestment priorities

. would be & oomplete development ‘program combining elements

of aggregate growtb, sectoral balance, and Droject selection._
" But insofar as development programmlng has to meke projec~
tions of theé "rindl bill of goods™ on the. basis of an esti*

mated aggregate growth rate, ‘the theoretical posﬁulates *

will® have much to say and to helo in establishlng hypotheses
for sush projections nnﬁ estiﬁstions. In other WOPdS» they
provide s.gond guide as to where te 1nxeet {ﬂoctors and
;11ndustr1es), From such hypotheses, 1% 1s the work of Pros
gramming to 8eewhether the projections thus made can be
'realized and attained With minimum capital.p If the PO
sources required are|not available, the hypotheeis used has
to‘be-changed and the &evelopment program revlsed accord—
ingly. And when a complete development program is impossible
due to ladk of stat’sbical data, partial criteria for invest~

ment decisions at the ‘pro ject level w*ll nave to ‘be used.
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Urtm. souE THEGEE*I’ICAL ISS UES. O IWESWEMGRITERIA

;

Ya -itud",' of ; Investment: The Minimum Error"_"',’Thesi‘ ~

There 15 no doubtrthat in order to have de flopment, to .

-get the economy taking off, the developing countries should

......

- certain period so that per oapita income. can inorease per~

~tslstent1y and more and more additional savings can be gener*'

Aated to enable the economy to grow on . its own. Tbis involvea
the growth of population; income, and savingseg Itxcpncerns
xnot 80, much the ‘problem of making; the best use of a'given
3_investment as the prodblem of how big should the investment

3a}?amount be as a required ménimun for getting the e¢onomy off

“dead center.- - To achieve: this required minimum, either
domestic. Savings should be greatly increased through forced
measures,‘or foreign aasistanoe 3hou1d be extended in sub~
stantial amount and ovér a long period.. Falling short of
these, the economy Will remain in a so-called quasi-equill-
brium or subslstence equilibrium. | L '

- Thus, the. Indian Planning Commission, in describing the
foremoet significant decisions underlying Indiats Second
Five Yoar Plan (the’ world's greatest development plan under

]

demoeracy), pats it very clearly'

UL Jo PR I A
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 Tho second Plan mmot be big-oblg cuoush sné
poverf} encugh to begin te 1ift tho Indien. cocnomy
-aumsaa the thmahola 150 o doveoloped nations

India feelsa that a messive phan vith high ‘
targots 4o net o matter of ohoico but of necossity.
The Piret Pive Yeor Plan, while 4its gains wore ctas
saéeﬁable, showed that wodest effort eannat;push tho
ntry forwsrd far and £ast oncugh' ¢ ¢ o I
feala 4% carmot atteapt lops, updep m an%ensive

- prossures of time, of & repidly smltiplying populae
‘tion, of riging populer demands, op under the ez,
ternrl pol&tieaz preasnree for Bwift develapwant.3

‘Thio minimum effort theaw has ite many vemﬁona»
Basenste&n-&od‘an% "ig push® theme® strossen exwmal
‘econontes in tormo 6f oonm»emanmmuea and indivisibilitien
The Mﬁyiéﬁk@liw of eapital supply, -eapée&a},‘ly the supply
of goeinl overhoade éﬁb&m}g& usn;an:y x*e‘qnire's a great mamw-
8336 (lumpiness of capital)s The indivisibility of demand

(complomentarity of domand) vequires simulteneous investe

ment 4n many industriecs 4n ovder to oupport each obhers®

| wvarkets Aside fron %mwmm is iahe theory of income apd
p@pﬁlaf;ion“ gmmh etée’aaiﬁg'thé née'easi%y‘ of a minimum initial
effor? in ordey ta qget f:h@ eeonomy out of th@ “Low«dovel
equilﬁbrium tmp. ?hia them is of apeeial mz.evanoe

and sﬁ.gmfiecmee fox- Aaian emmtraes whero population -
grows at a high vato ané whore W/uepul-ation ratio 35 10T

- 1Govemant of Znﬂin,g Planniug Gormisaion;
ERrcuph kmamm, How York,

"’m W, Eammwm-ﬂom Hotes .
sh,” Centdp for Im-eamtam‘ 3%
=1, o Mb 195?
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\\Atﬁlawllevel,oflpef capita incomey. any small inereass in
per‘cépita-incOme.§9c§§99) will be nullified by income=

2 déprésg&ng forCeé (reaction), 80 that per capita income will

'return,td.the-Subsiéheﬁce leVel.l_ The cumulativé,'SElfa:

':enforCing forces generated by an increase in per capita

'°fffincome, as . emphasized by Myrdal, are-breveﬁfédff%bm bring-

Hi?‘ing the economy progress?vely upward by these stronger

"3iself-reacting forcss-'therefore, there 1s stabilitg in the -

E

LV!smalI“ But with large increases in income (1nvestment ox=

eadLng a certain minimum SCale), per capita 1ncome will go

'.on expandin~ toward sustained growth, and there is therefore

',stgb;ligyggg the large.”

L

_ 1The reasons why small Increase in per. capita income.
w11l not yieéld steady growth are: (a) inéreased consumption
by peasants and workers; (b) population. iricrease; (c) ine
vestments take time to bear frult; (d) positive=sum activie

f:'ties by. entrepreneurs riot ‘encouraged and zero~sum activities,

. not discouraged; {e) resistance to changes of old ideas,

behavior, . incentives, attitudes, etcs not overcome; (f)

- IGOR is large in tne Yow income equilibrium and constitutes
.a hurdle; ‘See H« Leibenstein, ‘Beonomic: Backwardness an‘-
" Beonomi's Growth, McGraW*Hill Yew York, 19! pt 12}

‘Hlggins attributed the, failure to yield sustained growth to
vpopulation growth and such factors asi internel diseconomles

- of s¢ale que to indivisibilities of factors of production;
' ' other indivisibilitles with regard to investment decisions;

. .and -8xternal diseconomies due to external 1nterdependance.
Seg B Higgins, Eoonomic Development, W W. Norton, New Ybrk,
?‘19593 pp. 893-3“a1x*»: _ _

2

Gunnar Myrdal, Econom;’mThea-..~

and Underdaveloged
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The so-called “low-level equilibrium population trap‘
- may be ehoWn in 8 graph as follows st
d,}' pg,u(a-hon J"a‘dd' Cuyve _ '
. .P ] - ./“-—_-—-—-.QQ\ . . . -
"_Lv,/ . . . ‘v E G )
‘ s gf" Ly , R
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‘ ' leve| of per -
> Capita Income

’lFigﬁrﬁ=qu;g‘The1Lqﬁéléﬁﬁi;Eﬂﬁliihriuﬁgﬁfﬂp

Tha abuva pﬂpulablan growth-curva ahawa thah 1n the.

;short run, 1ncreaae in per capita 1ncome will cause the
=death rate-to'deeline; 30‘population keeps growing until
\ it reaches the "biological maximum® level after which the

eurve flattana ou$ despite further incraaaas 1n par. caplta

| 1R. B« Nelson, "'A Theory of the Low-Level Hquilibrium
.Trgp," The American Economie Review, Deeember, 1958, PP. 894%
90 o .
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indomes If the 1ong rin; the curve will slope downward'
1because birth rate will go down whilé daath rabe ramains
: st,able . _‘

The - net capital rormation curve, represents savings»

created capital 1nvested 1n the industrial Bectory Thére ig

a floor to dis~inveatment ‘determined by technological fag~

tors, The point X (Zero»savings 1eve1 of per capita 1noome)

| may or may not Be the same as the point 8 (aubsiatence level .

of per capita 1nccme), depenﬁing on the state of income dis-
tributtond- (The more’ aqual ‘the diatribution, tha mora will
the . curve shift to the right, the less equal, the more ‘%o
_fthe left.) - o

| Tbe point T (trap) reppesents a stable equilibrium

f ,point because aeviations rrom it Ani eibher direction will
.7br1ng forth forces to work to its restoration.A If a jump
can bo made to the point of W (Which by 1tself 1s- an unstable
.equilibrium point) and the pa¢e 18 maintained, then another
stable: equilibrium point G at much higher per. eapita 1ncomq_
1eve1 will be reached and the economy will have eScaped the
ftraps _ | | | |
| The size of minimum effort" expzessed in terms of
.annual rate of net invastment (1.9., net 1nvestment as pers,
centage-of-national Income or product) isnsomething of the
order of 10p-15% as. envisaged by both Leibenstein and, Rostow.s

Tbere are Several problems connected with the: optimality of
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- thils: rate. Gne 1& ﬁhe value of ICOR which depends upon the
 -sector(8) in which 1nvestments are to take places Another
s theldanger of inflation onse inVestment demand 18 made

T.larger than. actual savings" ?here are awgood many-instanceg

apital formation is 10Wer for coun=

'   -tries with 1nf1ation'than‘¢ountries with stable priceaal

"fﬁ'There is also thaJprb.um of getting enough savings te sup=-

port. thia rate of, e stment, which usually maans saerifio~

:ing present cansumptien either voluntarily or through forced

':measures., Lastly, there 1is, the rate of population growth.

In Taiwan, fer exampla, during the period of 1953-1958 1t
| ;has experienced the high popu;ation growth rate of 3.7% per

annum% ‘A subatantial 1nnrease of . 32% in real national in=

come durlng che sama period brought ahout only an average

annual 1ncrease of 2% in per capite inoome.2 Bere it 18

. évident that a posit&ve population pollcy 18 as 1mportant as

a high&? aneatmqne rateo . _
It 18 alear from eha above- that the minimum required )
rate of 1nvestment depends upan the conditions of the partie-

-jq&gr‘qeuntry.1n-gugstiop;«@ppec1ally its populatiqn gPOﬂth

lSee; for example, TaSa Senate; Committee on Foreign
Relations, ‘Problems. of Latin. Amarican Economic Dovelopment,
Study Nos 6 [preparad by University of Orogon IRstitute of
Interndtional Studies and Gverseas Admi ), 86th Congress; 2nd
Session, Waahington, D;C., February 11, 1960, PP 905915

try of Free Chlna, Vol XIII, Nos 2 February,
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and direction.ef 1nveetment. But 1n‘a£y‘case, 1t should be
-eueh ag te seetain the increase in per canita 1nceme. It
18 not neeeeaary, and often net peseible, to attaln e high

- rate ef invastment 1n a single Jump- It weuld be more. com=

“Apatible With the capabilities of under-developed countries

: to make the jump An steges. In this regara, India '8 devel-f

,epment plan‘ mey.‘efv.”ae an 111ustration. The rate of

| 7; investment wae 5% 1n 1950, raised te 7% at the end of Firet
l_'Plan (1955), and, 1s eXpeeted to rise to llp at the end of
" Second Plan (1eee), 14% 1n 1965, end 16-17% ‘in 1970 &nd

i "_after. With beth lewJIGOB (1.8) and pepulation growth

i}%veregely 1 5% per ennum) during the Filrst Plan period, an
;'average annuel investmenﬁ rate of 6% has brought about 2%
1nerease in natienal 1nceme per capita. eer annqm. The-
Seeond Plan aims at 1nexeeeing national ‘incomé by 23%, or 5%-

With eepulatien now grewing at

) per ennum on the avera"ﬁ

: abeux the projected rate ef 1.9%, this. weuld mean .an. average: .

ﬁ
~ per eapite 1ncome lncrease ef 3% per annum. Already there

:«have been 1ndieat1ene that the Second Plan can hardly be.
fully earried eut without outslde alde There have been price
inflation, ‘a large defieit in the balance of payments, and
inadequate demestic savings.1 Here is & fact that even

_jump in;eeages?‘is1ge 0asy tasky Thie me&ne,theﬁ-there |

e imimiitin by

1See N. A. Savma, “Eeonomie Develogment in India.' The
Fi;gt and Second Five .Year Plans," IHF Staff Papers April,
1958 : . |
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_always is a’ distance between "think big" and "act big, énd

:'Athat foreign ald 18- abeolutely neceseary for. really poor’

-'d-eountries to achieve sustained growth. :

2. Simultanecus Action and Balanced Grewth. L

The questlen of where the capital should be 1nveeted
.”'has always been a highly controversial ON@:e. _Someueconomiste
eﬁemphasized the complementarity aepecte ef investment end

'-jcame up with the prescriptlon of balanced 1nveetment.

-?:tbothers seught for dynamic factors that have crucial 1nf1uenee :d

jcver development ag a continuous and’ eelf-enfercing process,
and stressed unbalanced or- skewed couree.- Both are relevant
in. the inveatment decisienf Because en-the%ene~hand a

_preper balance ie needed if the preeent develepment pregrﬁm $_3

is to be phyeically carrled out. On the other. hand, develop~_

ment programe themselves are based on projections and estis-

n-.mates-which should takezinto.account thoee dynamic-foroee if

the sconomy 15 to have struetural change and sustained -growth..
-Before attempting to elaborate this in terme of development

: progr&mming in ‘the next chapter, -we need first to give a |
brief desoripticn of some of the theoretical issues concerned

-with balanced and skewed inveatment.

The idea of “balance ' sectors or«industries i

itself SUbject to- many explanﬁtione. Here we.mean 8 Simul-g;fhlw

taneous actien on- ell related fields (sectors or 1nduetriee)

as necessitated by technical complementarities on the eupply
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" 81de and market cemplementarities on the demend side. The:
'belance 1n supply emphasized complementarities end exﬁernal

eeonemies among. varioua sectore of the economyt that they

ehoulﬂ grow in, seme (properly balanoedl proportion so tnat

o no' one . would get too far out of 1£ne to ceuse supply diffi~

'5icultiee,l7 Thus, industry must nob get too far eheed ef

P

agriculture, 1est food and rew material inpnfihneeded by

1o

\:g;induetrial workers apd machines would be in shertage,

"ffeSocial overhead capitel (power, transport and communicatione,

-waper-eupply, heueing)vsheuld”be edequetely,geve;opeq.to_
Suppefteané-stimﬁlaﬁe tﬁengowfh ef‘oﬁher-dffeetiy.ﬁroduce
'5“ﬁivé industries, 'And if some of the required 1nnuts have to
be 1eported, an- increase in experts 1§ neceesery. ‘

| Insofar as technieel ereduction orocess is concerned,
'the need for balance on the. eupely gide ie evident as shewn
”by.modern 1nputqoutput~analy5185 eSpecially for-moéern_

” seetors where inter-industry relationships are high. Viewed

‘-'_'1n this respect, the problem 18 not balanoe or no’ balance,

but balance at, whet 1eve1 of production and which kind of
"teehnology. And 1f there 1s substantial foreign trade, bal~

'ance need not take the form of 1nternal balaneem

1'I'his is the relatively rigid kind of . complementaritz via

.. production grocess (derived ‘demand)s: There 1sia. looser

velopmental™ type. of cotiplementarity. (entrained want) where
increased use of A induces an increassd demand: for Bes 3Jes,
A. O, Hirschman, ‘The strate of Eoono" € Develo.ment, PPy 67
69 o ; L
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Balance in Qamand-market complementarities--was first
given proper emphasia by Rosenstein-Rodan 1n his original

 _art1c1e of “PrOblems of Industrialization of Eastern and

2 and later given wider publioity by

'Ragnar Nurkse.

| example, 1t was argued that an individual investment venture
: has high risk and 15 likely to turn 1nto ‘a failure because
",‘1ts nroduct will not find a market large enough to. absorb it.

| ”An increaae in the production of: shoes alone does not eres

- ate 1ts own demand.".3 Hare Say's law is not applicable. o

i\

 ;Tha risk of not finding a market reduces the 1ncentive to

'1 invast, and the project will be abandoned. The easily satu~

';'rated market means an. tnelastic demand which is the result

of low level of real income Gus to- low level of productivity.
" To pregkxthisfk;ndrof ;31919us circle," we need an overa}l

- enlérgemént o}.théﬁmafkéf‘5§-Syhchroniieé-anoliéatién-of
capital to - a wide range of 1ndustries wnich will then be
"empleyes, and . owners. “Balanced growth may be a good thing
‘for its own sake, bu% here it tntereats us mainly for the

sake-of 1ta”erfecta-on-th9 quand.for cap;ta1, nIt , ¢ .

lThe Economic Jburnal Juna«September, 1945, Pe 205.

e

- gR Nurkse, Problams of_Ca ital Formation in Underdevel~'
oped. Countries, xTord Unlversity ress, New Ybrk 1§55,
cgaﬁter A : B ' .
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"'-l_businesamen, not from the standnoint of . the economy as B
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z3;7 an essential means of: enlarging the size of the market
and of creating inducements to invest.“1 According to
Nurkse, this demand aspect of the problem of capital forma~
'tion 1s not so troublesome as capital supply from the view=
_point of practical policy. For deficiency in the demand

\for capital is true only from the vieWpoint of prlvate

wholes . This.meene that balance.in demand<can be~achieved
' through delibefate'mQQSureg'offofganizatioﬁ-fceﬁ%relﬂplane
- ning), enccurageﬁeﬁt to private entrepreﬁueré;'and;public
'incéstmeﬁt;' And this is also whau tne develoning countries

-'are doing today With their develocment nlan of ons kind or

1.

another.‘:J' _
There' s of course much to be said about the feasibility

'.of-this balanced investmcnt approach. First, in the actual

world, development has ‘not. proceeded in a manner in which

_every activity expands perfectly in step with eVery other.

On the contrary, the actual develovment path consists rather

of a series of uneven advanees of one sector (the 1eading

| seetor) followed by the catching«up of” other sectors (the

-fellowers). Secendly, this simultaneocus big push prosups

poses an amount of resources and an abllity to. utilize such

 resources which’ i_._s guihe beyond the reach of the under-developed
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countriééff'Whérgag_the rélatioﬁéﬁip”betweeh;1qdu3tr£§a 1s
:'for-thémmest parttgomplemehtary, the llﬁitatiodfoftfégtqr
' supplywassnres.that the relationship is fofitﬁé moétﬁpart
éamﬁetitfbe. Balanced 1nvestment wculd result 1n a. thinning

~out of oapital among various ~gectors of the economy, with

g thgiim Wct'of each investment not strong enough to cause
' struot,ral change or sustainad growth. It is not only
unattainable in most under-developed countries, it 18 even .
undesirable1 The best way to orovide a big push to get an
under-developed economy off dead center and onto austained
growth is to concentrate 1nvestment in those strategic
se¢tors or 1ndustries that generate forces for further invest-
ments, | _
Exp}anationSﬁhavé;diffgred as to how sﬁch fufther in-
'?Vvéstﬁents-are:mhde*pbsgible;;tﬁut théy'do_séem'to agree that
itjia by 1nv§st1£glin{modern, capital~intehsivg sectors that
generation of a@ditioﬁal invéstMQnt can be best"asﬁured.
Initial 1nvestment 1n such strategieal sectors will either
Jproduce favorable effects upon ‘the supply of the entrapre-
neursnip and savings and population growth so that ovnr
time ‘there will be a. higher rate of reinvestment from ‘the
product of initial investnent (the p10ughing bagk of profits),
or 1t wlll 1nduce a chain of related 1nvestments through
inter»industryx1inkage~mechanism, sg.thab_developmentﬁ

promoting forces would spread over the entire economy in a




L.'would ‘be~ labor-intensive rather-than caoital-intensive. ‘The

Wavenlike wanner. These aré the two major explanations to
_Wthh we will now turn. \

15.‘ oiern, capital-intensive Industries. and Reinvestﬂent Ratgs

If caoital is to be thinning out among: various usey &8
59bulanoed investment should suggest, it implies that-the allo~
'cation of capital has to be-baeed somehow on' the marginal

productivity principle and the production method to be adopted

result.would be mere immediate employment, higher (present) :
total output larger wage shares {4n real torms) and smaller
"pr0¢itsto business. Sinee it is 1abor mho hasg' the higheat
'ﬁprOpensity to consume and 1t is business who has the hilghest
tropensity to save, this Would lead to higher population
growth “(due to rising consumption and declining death rate)
g'an& 1ess reinvestment. But 1t is exactly the rate of rein~
vestment that determlnes the . rate of capital accumulation

'and the productive ca9301ty of tne economy « 'Maximum-(present)‘
‘*total outout“or ;eturn.per unit of 1nvestmeht.may'tharefore

' rbe'achieVed at tbe-expense'of maximun tetai»Or pef=oepita-
output in the future beeause of theae implications of saving,

'relnvestment, and population growth.

‘Recognizing this, the objective of deVGlopment should j
be the attaining of & level of economic oapacity which max- &
imizes output per capitsa at e determined future time (say

20 or 15 years henoa),‘-This‘ie possible only Whenmthe\'

p————— e e ——— ——
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f productive power per worker is maximized.‘ 10 achieve this,
we must maximize (a) the amount of caoltal per WOrker, and
,(b) the quality of the labor force, 1.0., 1ts’ skill know-
. 1edge,ienergy andtadaptability,- Aside rromnhumanmfacters,
' ma21mum'eutput peﬁ eabite.ie to.be'aehieved'bylﬁaXimizﬁng
__ ‘cao'itai/labor’ ratio Which,~ aver time, 1s a@temme‘a by reizi-s
:'vestment and lebor ferce {or population) anrease. Phus we
';should,maximize reinvestment and ninimize population in~
crease, and from these~two oonsideratlens-the-criterion of
arginal per capita reinvestment quotient" uas developed.
'_If this- quotient of capital is equal in 1ts varlous uses
ul(again a marginal principle), then allecation of capital

‘would be at its best.l

The investments that will bring forth the highest reins

vestment. quotient ars’ thoee in modern, canital-inteneive
industrxes;f Under the Simplified assumptlon that output is
divided betWeen weges and profits, uslng less 1abor-mean3
;smaller total wage bill and larger prorits,' Aasumlng fur-

ther that wages are all conaumed and proth all. saved,

1See W. ualenson and B Leibenstein, "Investment Cris
teria, Productivity, and Economic Dévelopment,” Quarterly .
Journal of Economicsy: ‘August’, 1956, p. 351, ‘Compare also
Lolbenstain, Boonomlc Backwardness and Eeconomic Growth,
‘Do 267, where Irivestment. criteria is’ said to be- the maxi~:
‘mization of (&) the marginal product of ‘the given invests
ment plus (b): the sum of all subsequent general reinvest-
ment divided by the size of the- nopulatlon (i+e¢, the per
capita reinvestment quotient) at the related time pointa.
General reinvestment means: that part : ef ‘marginal product
which is invested 1n physical capital and in human ‘beings..

i
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;léﬁger ppofi?s.meanflarger qavihgs andlfeiﬁveéﬁéeﬁgibj
. -profit. 'réoiplienés-; This in f’act,- 1s éhe way thé-' 'pfiv'ate‘-
'-capitalistic economies accumulated their caoital and 18 the

'secret to, the rapid increase from 5% of’ 1ncome saved in'a
3-stagnant economy t0 10~15% saved in a growing economy.l-l'
. Besides widening tge gap between outpuu and consamption,
‘investment in capitaldintenoive 1nduﬂtr1es w1l promote
_urbgoi;ationoat an optimal rate and,,thereﬁoreyAiﬁ.QQQ*-
i'ducfce‘ﬁoltié 1oﬁ§fing-of'ﬁobulé€ion gfthhaza Thié.again

«'Will increase the reinvestment quotient and speed up capa

o vital aooumulation.

The above is,. of coursé, releveant to development as fa

“ﬁgepontaneous process 1n a private enterprise economys In

'Ejsome of the under-develooed'countries of today, however,'

‘?;gthere are ﬁany problems which call for tmediate solution;

The presenee of arge unemployMent 1s. already a very
~serlous p"oblem which 4f not. properly dealt with would -
'.endanger che vory environment fbr deVelopmente Thée popula«

tion;situetion 1e‘a1reedy at a;dengerqus pointoofoXpIosion

1See W.. Arthur Lewis, The Thee of Economic Growth,
Richard D. Irwin, Homewood*“Il 115 s,*TQES, PO+ 22‘5?::""?35."r o

2U81ng 1ess 1abor means mlnimlzing the transfer of wans
power from countrvside 6 cities, this #1111 lower the ratio
of urbanlzation cost to output per worker and therefore maxs=.
imize. capital format*on. This may not be the optimal: rate.
of urbanlzauion,Abat 1t eertainly le closer'to it than the
‘maximm rate of labor absorption. See Galeneon ‘and - Leibens .

stein,’ QP+ eite ppo 360+361
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where a positive population'éolicy 18 more neeéed tﬁan an
inﬁéétment-nolicy based on the experiences of the wéetél
There is 3180 the nroblem of str*vinn for equality in income
'distribution.- | |

'The nost 1mportant point is that, whlle capitul*
_intepgive 1ndustries would‘result in.higher raperof savingé
.&ﬁﬁ”largeravoluntary feﬁinQGStment, theré.afé-Still'vast
-area§=6r écﬁivitﬁéé whichiéaﬁ meet théfabové urgent'ﬁéeds

and at the sanme -time can 1ncraase outnut without using mnuch

' capital.l These include'the using of surnlus labor for-con-

: struction work, communzty development, apricultural and indus -
'trial improvements, ete. If saving (and consequently rein- -
vestment) can be magde. out { rom thess 1ncreaued output through
3adequate poljcy measures (fiscal and monetary pollcy, pricing
_of-public and utility enterpr*ae&, or even comoul sory saving
meaSures), then there 1s no reason why lnvestment should be

| confined to capital 1ntensive sectors.' In other words, in-
_vestment pol:cv 1s not the only tming»-or even the most im-
portanu thing-that affects rate of sav1ng and relnvestmcnto
IOther pQ}icy megsurea can and shguld:be applied to raise

thé.faﬁé pf'savihgs andlrainveatment. Even the Soviet

1

1sse B, H, Villard, "Investment Criteria, Productivity,
~and Economic’ Deve10pment; Comment, The. ¢ rly .
of Bconomics, August, 1957, ppe 470-471. ~Also compare Hs Te
Oshima, "Bconomic Growth and the Gritlcal Minimum Effort,"
Economﬁc Develo mént, and Caltural Changey University of
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_JQXperience (where the population was not explosive) has

'"' ;shoWn that 1t is capital productivity, not labor productiv«

':1ty, that 4s maximized. .While the main production‘ppoeesses-

of the * growth" sectors in the priority area are Qarried out

 {?' by\canital~intensive ‘methods, the auxlliary processes use

laborwintensive meﬁhods as far as possible.lt

_ In-short,,gn adequate»invqstmenx prquamaapéﬁld contain
‘both c‘apitailaémtenawe and lsboreintensive 'uﬁd‘é.ﬁ'ak'ings in
order to achieve greater total output and greater savings
and reinvastment. The lattar can be . acbieved through highly
.organized efforts and strong and crucial govsrnment measures,
as evidenced by Soviet Russia and Gommunist China's exneri~
ence .. ‘Here, 1lies the fundamental cause for the tendency for

somé under-deveIOped countries. to go the totalitarian way.

1866 Bavid Granick, “Economic Develooment and ?roduc-
- tivity Analysis:.. The Case: of Soyiet Metalworking,“ The
Quarterlx Journal of Eoonomics,eMay, 1957, PP+ 227~233

QThat 1sy. 0 widen the differance between consumption
and the total wage bill through restrictive measures.or. .
1ntervention as f&r ag possible. But here the reinvestment
is not "sutomatic® ‘aécording to Leibenitein. In practice,
inflation is ‘often the more likely oontingency than taxation
~in under-developed countries where a -sibstantial portion of
" wage income 18 pald in kind -and where people .are living
- close’ to the margin of existences See Gslenson and Leiben-
‘stein, "Reply to Moes and Villard," Thg guarterlz Journal of
Economics, August, 1957, p. 473 : , - ,

—————
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The theory of skewed investment has ‘another version be- -

sildes the above one which stressed the automatic" flow of
savings and - reinvestment.. In its simpliest form, it goee_

Isomething like thisi: . dlthough all 1ndustries are baeic in
the'eenge_§f7¢omp1ementarities or externalgecenomies, they
 are definltely not equ&_xy- basic. There are industries and
;_Seetore nnich have a ﬁigﬁér degree.ef eomplémenta?ity with |
' each other or have greater external ecenomies..'if-ﬁili there~
'_fore be; more:; advantageous to ccncentrate a large proportlon

of newly available canital on the establishment of these f

_ industries as developvent nuclel or develOpment blocke in '

. the hope that they, consisting of a number of mntual y sus-

- taining projects, will constitute strategic growing polnta
from which the impulee towarde furthar investment and growth

will .spread to the rest of the economy. -The. spnead 13 made -
poesible through such dynamic forces as 1ncreased traﬁned
1abor, expanded market and demand, 1mprnved managerial and

technical skills; enhanced teehnology- and development-

mindednees, and reduced uncertaintya 'A11=these,‘ae a rule,
are to be obtained from undertakings that use advanced and

' relatively capital-intens*ve technelogy¢

More recently, the abeve has been developed into a

theory of compulsive sequence and maximization of induced

B, .
e
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-dedision_mékinggl- The ﬁroblénfgdgf'developmenteisanet-tbe
_;ack of savings (at least not sdfin the firsﬁ-stage;of
.érewth);.but'the,ieck of.abilitj'%o-channel eavings into
producﬁive'investﬁent§ 1.4, lack of the abilityetbﬁmeke.and.
 carfy'out-deve1opment decisiohea"The-real'limitihg-faetor
in under-deVeloped countries is the ability to 1nveat.
To make the best use of" this factor, development should

‘be proceeded, not.in a balanced er-qompletely erderly»feahion
-which wauld'demaed ¥o¢'muCh antqnomous investment decisions,
;1b“tjih a.dieerderly'dpﬁ.unbalanded_fashion-ffemﬁwhich pres-
eures anq.ineentiveshare ereeted.end &ddiﬁidnelginvestments
indﬁced'wiiheuﬁ'caiiing for'autdeemous invespﬁent,deeisions¢
Whaﬁ is required is<ﬁot'balanced'grewth With itstimultened

ous attack. on a broad. front, but rethen'a_aeggent;ai_or chaln

.?5eolution.conﬁaining dieproporfions.and diseQuilibrie thetf

.1f,produeesfﬁeneiohs; pressures and.incentibes, énd therefore

"maximizes decision«making.

. o 8 the question of priority must ba resolved
on the: basis of a comparative appraisal of the
~strength with which progress in one of these areas
-will induce progress in ths other, 1In thesse basic
types of development decisions, 1% is therefore not
guffictent to supplement, qualify, and otherwiss
" refine the usual investment e¢riteria. We must
 evolve entirely mew aids to thought and @ction in
this largely unchigrted territory of efficlent se~
quences and optimel development’ strategies.z'

11&. 0. Hirschman, Strate ; of,EQOhomiq,Develogment.
Chapter S5 o T C
1baa., 7o,

e .-
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Cn the factual side, too, the 1ndustr1alized countries '

; dia not got Where they are through “balanced" grewth.
- Actual @evelopment hag’ proeeeded in a eeesaw pemnen,uwith
growth'beihg;eowﬁunleaﬁed from the 1eadingfeeeteﬁe.tetthe )
folleWers,.ffom'ene lndﬁgtry to anotuer, frem‘oﬁeffirm to’
another, “Obsefvaﬁioﬁ'tells us that repid éﬁeetthf ¢bue#
tries, cities, ineustgies, and individual #ims hardly. ever
'proceedé in & eoﬁpletely erderly’fashionaﬂl 'Tﬁe erﬁcial
.problem tnen is, 1f balanced inaestment and simultaneous
.action is impossible in undervdeveloped countriee because of
- the lack of ability to maké lnvestment deeisions, wpat is |
the sequence of develoement action to be adopued? :

The most efficient sequence shoulad be one which produces
| 3 2

optimal.tens ons, disprOportiona, and diaequfllbria and

therefore maximizea induced uecision»making and additional
1nvestwent‘anu output.' To explain this, Hirschman provides

the folIOW1ng lllhstration's

1Ib1d., ps 80.

_ BThese should be of optimal dearee because excessive
disequilibria or disorderliness "may exert an innibiting and-
demoralizing influence on further growth;" sge Hirschman;
;_Strategx of Economic” Develogment, P 80; also P 97s

3Ibid., 86<90,

R S .4 . .

© bbbk R b st oM H

o s L e gt e e s v




46

0 S 501 jghﬂ@ki{i{f and cost

Pigure 3,2, Balanced and Unbalanced Growth of DPA and SOC

For théorétical'and'préctical usé%ulness,:d5véldpment

_activities may be div1ded 1nto two categories' Social Cver-

head Capital (soc) and Diractly Productive Actlvities (qu).

Lhe curves a, by c, d in the above graph represent not
_exactly -the usual 1soquants, but oost curves at different
levels of DPA outnut 1.8., ooqt of proaucing a given fulls
capa01ty output Of DPA from a given D?A investmept as- a
>£unction of phe,availability oquOG. ‘The, 1line OM is the.
'idgélvexpansionfseguéngéﬁrep?éaénﬁing balanced g:owth ‘of DPA
.andlscé; with'miqimuﬁ coét at each level of DPA outpub.
Sinde it isin@t'pOSaible tovattainnthis'ideai'ggpanéion Se=

 quence as .explained aboﬁe, the eﬁficientQSQQuence would be
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 either S0C lesad. (dévelopment via excess cageeltz'of SOC) or

- DPA iead‘(deVeloement via shortage of'SOC). ”he former se=

e'_quence (A Al B 82 C) will buila up “1neentives to. DPA in=~ -
vestors an@_therefore‘inQuce additional investment, while
-ffhe~laﬁtér;sequence‘(A By B Gy G)lwill produce stﬁOﬂé "orese
sures"fan& therefore'comgel additional inVeatment; The rel-
ative efficlency of each will depend on the stren&th of
-entfegfeneurial motﬁvations on the one hand and on the ro~
_spansegpe-public-eressure of the-authorlties responsible foi
30C on fhe ether1 Tt will vary Widely from: regiom to region
and from country. to coun*ry. |

Now, byﬂapplying:thia greeﬁure~and incentivé sequence té

directly,prodhctive éeti?iﬁies'themselves, weﬂfeubdatwo in-

dueement ﬂeehenisﬁs eﬁiwerk° (1) the ingut—grovisien (derived

demand), or backward linkage effects, by virtue of: Whlch ins’

q;'vestment in earlier stages of production are encouraged or

inducedj (9) the output»utilization (caterlng to. entrainea

wants), or forward llnkaoe effects, by virtue of whicn invest-
. ment in Subsequent stages of produotion are encouraged or
induced. The.strategy of\deyelepment.calls fer the:selection
of these indﬁstrieg or chtorsftﬁat produce ihe grﬂatest
total linkage-éffeetSaA.Such linkege efrectseere.not to be
ﬁeasured-by ﬁhe*ioese;'geheral referenee.to.the advantages of
eXternei eeohomies, bomplementarities} cumﬁietive_eausetieng

étcs; but by empirieél gtudies of the.in?ut¥output statistics.

U S ——
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' 1
The resul*s of & recent abudy by Chenewv and ﬁatanabe may be

533 gg Intar endance of hconomic
'apgﬁ, and . ite §E tes' -

r"
Ta

:iintardependance ' "Antardependencsv

' through purchases , - through sales’ B
from other sectors to other sectors ©

(BackWard Linkage) tFormard Linkaga)

le Intermediate Manu~
" . facture (backward
and forvard linke
age ‘both high)

Iron and Steel L : 66 ' 78
Honfarrous Metals . 81 : 81
Paper and Products . - &7 , A
Paetroleoum Products - 65 €8
Coal Products 63 : 67
Chemicals. Tt 60 _ - 89
Textiles o 67 R 57
Rubber Products 61 . 48

Drinuingtand Publishing 49 o 43
‘2. ‘Pinal Hapufacture '
. (backward linkage high 5
forward linkage low)

Grein ¥idl ?roduCus - 89 . 2

Lodther Products. : 66 . a7
Luigber and Wood Products 81 ‘ ' 38
- Apparel 69 12
Trangport Equipment 60 i - 20
Bachinery 51 - _ 28
Nommetallie Wineral
Products 47 ' 30

" Progessed Foode 61 - .18

-IH. B Chanéry and. T. Watgnaboy LIntermationai Compariﬂons

| of the Structurs of Produetlion;” paper presented st the Cleve~
land Hesting of the Mconﬁmétric Sociaty, Da#amber, 1986 -

R




Shipbuilding ' 58 L 1e
1Miseellaneous Industries 43 .. 20

3. Intermediate Primary .

. Production (forward
linkage high,- backward
linkage low)

Motal Mining - 21 - 93
" Petroleum and Natural ST
_ - Gas ', - _ 15 . - . 97
.- Codd Mining o 23 _ : - .87
Agriculture and Pcrestry 3L 72
"Electric Power - e - b9

Nonmetallic Hlnerals-;- 17 ' . ' . 58
Y Final Primary Production ' '

' (backward- and forward

'1lnkage both_low)

Pishing - - . 24 - 36

- Transport . - . 3 . 26
 Services - - -+ . 19 : 34
--Trade __ C 16 : 17

Be - ?a?io of 1nterindustry purchases to total oroduction
(D).
b. . Ratio of. interinaastry sales to total demand ().
Notet The above table 1s useful for economic planners in
nunder-developed countries -when the commodity composition of
the under-developed country's output '1s expected to bear some
resemblance .to the average of these three countries on whose
. input outnut statistics this table 1s based.

Sourcet’ d. B Chenery and Ts Watanabe, "International
Comparisong,. p. 1ll. :

” On balance, 1t seems that industrLes having greate“ total
linkage effects are . those falling under the "1ntermed1ate
_groups. Manufactur¢ng is generally higher than pri'ary pro=
duction, esnecially in. backwa @ - 1linkage effect ‘which 1s
_'considered more 1mportant to industr*al development b@cause‘

-of 1tswstrong pressure of demandg This inducement mechanism
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. of linkage effepcts, together wlth another inducement. mechan-
ism inIWBieh*complioated'technology and maehineapaced oper-

. ations oemgel gualitz and maintenance by the indvvidual
1

| firm,™ points again to the theme of priority for those induse-:
tries using advanced and relatively capitaluintensive tech~
nology. | _

From all the forego*ng, vie can see that whtle other
-fwriters stressed the develooment of highly interrelated in-

-dustries because of the censiderations of external economies

Cen technical complementarities, Hirschman has utilized thése

1nterre1ations,to develqp_a strategy of optimal disorderli-
ness or imﬁelenee (thetﬁofficient” sequence of ‘expansion) to
generate an‘indnoenent meéﬁan;sm which will induce or compel
additional 1nvestments by reduclng uncértainty and.making
investment decwslons easier.  This fits in Well with his.
'ftth;nxing that the basic limiting factor is-thetlackiof.ability
;-to'inﬁest,«that inducement‘mechanism is necessary to economizez
the use of this factor on the one hand and to ma.ximize further
investment and growth on the other. It "leads to a theory of
.,developmenthhioh 18'more_applied psychology than economics

. g'éapifal and other input 1imi tations are_ZEbnsidefeg7‘

: lTnese refer to petroleum refining,. airlines, etc. See
Hirgehman: og. 01t., Chapter 8. '




11lusory; thélecongmist 1s left with nothing to economize
except the eiusiﬁéﬂqtglity of.decisionémaking,"l_

It is cleéf'££ét‘this,tha§ry pfa-supposes afprédomin—
antly privapé ehterpriée:édonopy, with numerous indépendent
éntréprenéurs'ladkihoithe:ébility to hake’iﬁvestment deci-
Isionsl“ In faot, under-develoned but developing countrles of
today are all put under some sort of state plannxng ‘with the
_state playing a‘majorlantrepreneprial role, This i3 mainly
becaugeftheyfare.aﬁééé of the lack of this abliity on the

' private part.andibécapsQ]ﬁheﬁ Understgnd}thé indivisibility
' ,,inxﬁhe iﬁvqsﬁmenﬁ daciéi&@}making procéSSNés revééleé by' "
-moéefn edon6ﬁi¢ analyéis;gl The -"demand” is there,?and no .
matté' on which basis it 1s planned (balanced or oﬁewed),-

1t iu alwayg made big enoubh to metch the strong des;*e for

' ffquick development. Hirs chman certainly understates the role

;; and magnﬁuudb of state plannlng in’ 1nvastment. If, by fol=

IOWLDg his strategy (the-emphasis'by under-developed couns

tries on iron and!steél_which has-thg highest Eombined

- ICOMﬁent by d. B. Cnenery, in The American uCODOMlG
_Heviow, December, 1959, P. 1064 .

Q"The basic reason for government aCuion to promote devel-
opment 1s that each of a set of .individual private investment
vdecxsions ‘may. Seem unattractive . in itself, whereas ‘a large-
scale lnvestment program undertaken as & unit may. yield Sube
stantial increases in- national income."  See B. Higgins,
'Economic Develogment, P 587. ‘See also Nurkse, gg. cit. p. 30.
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“;11nkage effects may be a case in point), numerous addltionql

;inveetments are “1nduced,“ how then are the responsible

authorities to provide foreign exchange, saving, skilled

'  j1abor,.techn1c1ans, etc. for such 1nvestments?--To,Hirschmans

this shortags 1n supply will not happen in the "first stage"

. of growth.' But this is oertalnly not the case With the

'1arge~scale planned investment in today s deVeloping

; espeeially supply of capital, as well said by Nurkse.

countries. Therefore, the problem 1s again’ one of supply,

task then is to reconcile -the 1nvestment demend and avail—

'; able resourceS. Thia cannot be determined a priori but

s has to .be determined in the process ef pmogramming._

The follewing chapter will describe *nvestment criteria

chiefly in terms of development provramming as elaborated by

-Tinbergen and Chenery and to some extent applied by the

Latin American countries in recent years.2 The model used

-.will be a simple one and tne metnOd employed will be prag-

matic rather than highly mathematical.

' 1Nurkse, _2, cit. Pp. 30-314

an”d &tions,
_Develo'ment,_

leg The Econemic ive-oEment of‘CBISEbia, New York, 1957.




IV, INVESTMENT ORITERIA' IN THE CONTEXT
OF mvmwmmm PROGRAMMING o

| 1, vThe_thure éf'ﬁeveloiment Programming.

By déveIOpment programming we mean a systematio and -

-consistent analysis that provides a basis ror designing and

",,qarzying-out_deyelqpment-p@licyy_ Development.pqliqy‘is_cqn«-

'Tdérned ﬁiﬁhthe'ﬁaté éf5gr6w£h and the future sﬁincture or
pattern of the economy as- determinad by the suoply and allo~
.”eation of 1nvestment funds (domestic saving and foreign
_.tnvestment)g_foreign exchange, and other scapce_regource&.
It 1s the task of programuing to try to establish a set of
figures that satisryﬂchegrqquiremenba of theée;probesses.~
Development polféy is diﬁferént from stabiliédtidn
Ipolicfes which aiﬁfa$ §ravantihg short-run fluctuations in
»prices;~empldyﬁeh£[andztrade@~ However; éhé requirements of
stabilization limit.the.aitqrnativgs a#ailabiéqfOP:dQVelcpﬁ
ment policy by éutting rest§ic5§Qn8ﬂ6ﬁthQ t@ial-investment,
the balance of payments,ggnd,aliowabia demands. for other
resources. It 1s Witﬁin~ﬁhqse~¥$mi%8'ﬁhat dévelopment: pol-
1ey«trieslﬁé’aghgévg.vanio&s long=term dbjéﬁﬁives;'ot whiph'
maxinum n@ﬁidhgl 1ﬁ¢omewper capita“cvsr_timé is the most

important .




The nature and extent of development programming deoends:f'

'1onfsevera1 factors: the stage of planning already roached,

1

'}rthe avail&bility of data, and the programming techniquea
' used._ Generally, there are three types of programming-

Erogranming at aggregate leve1~-This consists mainly

”77ffof national accounts analyses and projections of other magni-..\

tudes such as’ mdust.rial omduetion, Labor forcep average .

;'?Vﬁflabor ppeductivity, balance of payments, otc.\ It provides

o,gwhen market mechanism works well,

'if;a fairly adequate basis for the use of general policy 1nstru-f-'
o ments, but cannot furnish a oheck on ﬁbe consistenoy of difw_

"-3;ferent sectors ‘nor on the balance of paymentS. It is more

likely to be adequate when the comoosition of production and,_

'fconsumption d0es." not change too- much as’ income 1ncreases and;

." .

b Programming at sector levelw-This consists of anal~

'..Wyses of the dcmands and inveatment prospects in individual -

: branches of produotion. Its main function is to determine

the relative priority of 1nvestments w;thin the sector. In

the 1;111;1&1 stage of planning, investmnt pmgram for the

.whole economy’ (or the government«oontrolled portion) usually

consists of high priority projects 1in each sector. This
appnoach, takipg each aector by 1tsal£ and neglaoting Anteps
sectoral relations, does not provide a test of COnsistency
of dqcisiops madooin;eaﬁhw&gcto?,-nor & .way of compgring_ |
high priprity pf§jg¢t§Lof:6né.Seotoriﬁitﬁ'£h059 of anothets

4
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‘But in primary»producing economies where: sectoral inter~
dependence is not 8o greet as in 1ndustrialized economies,
_ethese defects are 1eee serious. | |
Overball programming~*This combines the elements of

'both aggregate and sector programming in varying degrees,
but they must be - reconciled in their final zesult.. The
'necessity for overall programming arises from the inconsisa
tencies in demand and resources supply s&s experienced by
-many under-deve10ped countries (1arge balance of - payments'

__deficits, nnemployment, ineut bottlenecks, or: regional im*

'z;'balance),,_An overallsprogtam~usuallyueon@ietg~o£ three.

processesf Pro jeet]A;;}alyia 18, :Slo:et_o:ra Amym,, and Aggregate
Analysts, Pro ;.ec;;—t-'.angly-s-is 48 essentlally a process of pre-~
paring'technological informetionffor-proeueihg e given=prod#
uct, but eeleotion_of_e.projectnie-tefbe‘depermined_by the
SMP criterion.. eefct_op'ane‘lysi-e*is, an analysis of the demand
fqr'produets'of indi?idual!secteie_basea on projected aggre=
gaﬁe rate of:ineome grewthe. After-tﬁe projedtﬁs) in each
‘Sector has been*eeiected; therinbut—outpuo system can be
used to determine the level of production in’ each géctor as
'well as the amount of capital investment required. Aggre~
gate analysis 18 chiefly coneerned wlth tne general rate of
develonment through projectlons-of such magnitudes:as domes =
'tic savinge ratio, possible foreign source of finance; popu~
lation . (1abor force) growth rate, and the overall capital/

_output ratie. -




56

_ ' By way of all these analyses, a Ezigl overall prograri
;is formulated which, then, will have %o be reviaed by
.;gdjusting_agcounting prices until SHP of cepital i3 equal
ﬂ 1n7a11 sedtdrs'an& pricéé of commodities-and:faotors are.
'iequal to thei” competibive equilibrium prices., in other

.words, the 301ution 13 at once. consisgent with projected

'demands and resource limitations and efficient in its use of
} resourgas, These, then,are the criterla for investment at
'1thé~3eééor level and are tha-basiq rgquirements.for_fermula&
_ting development programs. - '

It is under this overall: type of programming that we-
'afg-gqing to show how inveatment 1s‘determine@gizThe pro=
‘gramming may be‘qdndﬁcted by théiuSe of highlj ﬂotmai naths
‘ematical m_é.th_od or by the use of pragmatiec method. The
" present chabtsf-will_ﬁékéﬂuse‘of fhewlgtta#ﬁmethod as 11lus~
trated by Chenery in his emplrical approach to programning,>
But béfore”dealing.withfﬁhe quanﬁitatiVa aspect; souie discus«
‘sion.about the qualitatxve evaluation of sector growth may
be in order.

2. gualitative Evaluatlon and Sector Growth.

Since a’ very important step in progremming is the

. .JI

1See Ha B. Chenery, "EeVelopment Policies and Programmes,-

Economic Bulletin for Latin America, March, 19584 pp. 60265 -
| . & edmitted -that {ghly formal, mathematical
,‘-*nqj. the Oompetence of the present writer.

-
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detefminat{on of final demand, the problem ariees'as to‘hoW'.'

3 different sectors are-to grow at different ratesi’ In other

Id werds, on what basis are the projections of such demand made?

. Pinal deémand comes from thnee-sourcesx- consumntion,-
investment5 and'eXpoﬁtr They are to be satisfied by domesg« -
- tle production and imports, and because capacity to 1mport
‘?is usually limited, import subetitut*on is sought for with

all means. Thus foreign t*ade is an 1ntegra1 part of gector=

t.'by»sector analyses. Now, how to project the final demsndQ.

One answer is ‘to project on the basis. of income elas-
.,dticities, But this kind of statisticai projection is not all,.
.Except for export demand which is mainly decided by conditions
1n foreign countries, tbe domeStlc ftnal demand should ‘also
reflect the growth requiremente of the economy.' This 1mplies;
.gome element of desired grewth in the sense that mere statis-
ticel projections-would-not bringzabout development, Thug,. -
we see the fixing ef targats on the empirical scenel.and'tee'
division ef “steady grcwth” sectors and “development“ sectors
1n theoretioal discussions.z These two elements»-statistical

'.“projection and desired growth targets-~should both be taken

1For example, 80 many more tons of coal and steel, S0 many
‘more machine tools or‘tractors, so many kilowatts of addis
tiongl power capacity, so wany miles of road or railway, so
many dollars:worth of ‘additional exports. These can be-
easily found in the’ economic development plans of under—
deVeloped countries. L

2See B. Higgins, Economic Beveloggent, np. 637-638.
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'inta account 1n planning for sectoral growths. This is; of
?courag@ & very difr;ou;t joby Besides the techniaal inters

.. sestoral rélationships, these two elemant82Qra;an§$1mgs

" conflicting with each other and the latter is 'Sui{jéci{- to dife
"‘ferent interpretations dua to -different hypotheses or empha-

_  .§65, Bow to strike 8. balance out of them requires not only

'-';in81gh§ and_datermina@ioni‘but alao-effectivqjmaasuxes¢ We.

‘eén be sure of on thing: any development program réquires -

that ﬁﬁefraﬁ@:ofgsrﬁwfhfqi investrnent goQ&sséptér$:§hould be

- ‘faster then '-that of éaﬁsmar .gaé-ds- sectors so as'tc" acmve-
“57 higher rate of oapital accumulation and higher 1eval of live .
"1ng (consumption) ‘at some future ﬁate.,
w1th different hypotheses on sectoral growth, the whole
E:sevies of‘cambinatien of projections by sectors. will also be
different. Our diaeuasion in the fonegoing chaptar about
 the problem of where to. 1nveat (baianeed or. skewed) haa its.

relavance here¢ As ha# haen &xplainad bafora, the growth of

“nvarious sectore or 1ndustries should be ‘decided’ in the light

"f of the poasible patternzor atrueture of the‘economy in-the

long run, This long-run patt@rn depends 1argely on- the main
'economic facts peeuliar to a country. They include? ratlo
';of-natural resources to population, degréefbf fndustrialﬁa
zation already achieved, 8ize of the countryw degrae of
IOpenness to the outside world, 1mportance and structure of

exports,v1nstitutianal_framewerk in agricpltura, eto. Based
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Coen these factors, some qualitative generalizations about

_.secteral growth may be presented belows

‘as For countries With high resource/population ratlo

and high export/nabional income ratio (with export exerting

no great influence in the world m;rket)vﬂsuch as Central

éfrica, Contral America, and the. Middle East States~~tha
‘export sector should lead in growth,and unbalanced expansia1
is therefore desirable.- : '

”'b@ For countries with high reSOurce/population ratio,

'-having achieved 1ndu&trialization in- some. degree, and with

export not very. importantoosuch a8 Brazil-agricu1tural

o sector should grow - fast enough to supply both raw materials

and manpower.to lndu$§PY@ At.the-&ame timey naw.line& of

4exportxshogld'bé déﬁéiopad-1ﬁlérdérlte-meet imporﬁ ﬁeﬁuife*

ments arising fFom investmerity Herg, it. seems that. a bals

:-j;anced development is appropriate.

- ey TFor countries with low resource/pOpulation ratio,.

o 1ow'dégree of 1ndustrialization, and low-exoort/national

; .

_1ncome ratio and 1nelastio world demand for their exportS-w

such as- India, Pakistan»-a big push along all fronts (agri~ -

1cu1tura, induatry, new expert linesl transportation, trade}

DAy be deemad neceaaary. B .‘-L - 'J; -
For countriss of small size with limited resources,
_growthjhas necgasarily,to;bg unbalancﬁdgwiﬁhmsomeySector(s)

leading in the process, us-tialfly--"‘fhe,___:export' sector,
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_ LR For all eountries, the social overhead eapitel
;,sector shoul& grow aleng with whichever patbern the conomy
o may develop into, as tranSpertatien and power are needed
33-,in almost e ewy type<of preiuction. Empiricelly, invest-
i;_ments in this sector rairly constantly come to abeut 2e%~
I 25% ef total investment.1 e " ‘
_fi Fom ceuntries open bo the Outside werld, there is
the need or inereasing the rete of growth of export during
g_Vthe deveiepmene pxoeessa -This peint.will be - dieeussed later; |
Besides the above generalizations on pattern or struc-
ture, more’ may be said about seetor&l growth and domestic
: _productien and importsz N
- )omestic Ereductien. Demestic produetion 1s intend-

iifta satisfy both exnort demand and doméstic demand. The.

"flatter consists ‘of demand for conaumpbion goods, inVestment
;.goods, and intermediate pneducts. Conﬁitions in under-
develeped countries are generally sueh that total domestio

‘demand exceede total domestlc predxction 80 that imports are
larger than the ourrent eapacity to imeort. In the short )
run, the. gap may be met with capltal 1mports; but, eventu-l
ally, foreign borrowings have to. be serviced and repaid

with experts. '

. 1See J. Tinbergin, The Desigg of Develoggent, Ps 31
Also PP 90-91. _
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‘Domestic production may be grouped under two headings,
eﬁp@rt sector(a) and home~market Sectors, The . growth of
. export sector(s) is 1nfluenced more by foreign than by domes=
5.t*c faCtOPS. Here, the quantihy demanded 1sdetermined by
: the income level, income elasticities, and possible substi—
tutes in foreiﬁn countrees. Hone~market sectors may be
:'d*vided into* agriculture, manufactured ¢onsumer: goods and
:intermediate products, services,and capital goods.

The growth of ag*iculture is relati vely more difficult.
. Aside from land scarcity, 1t involves aubstantial structu“al
. change in 1nst1tutiona1 £ rameworic (ownership and tenure), in
j_'techniques and methods,-and in land jmprovement (irrigetion,l
férééﬁatidﬁ,,rehabiliﬁation)a ?he:ﬁanyfaetﬁring Sectdr”is
easler te grow as 1t inveiveS'lees drastic-éﬁﬁﬁetural change
(e.g;; from;ﬁandicra ££ to wachine Operation, from small to |
large scale). - The growth of capital geods secter, conglsts
ing mainly of ﬁetals, machines, and equipment. depends on
-such factors as technical knowahow, netural resources (especial-
1y iron ore), 1arge market, and larae canital 1nvestment.
Seme of theae factors are lacking in seme countries. This.
and one in which the:e‘ie a,l&rge gapAbetween_demgnd and do=
‘maatic'bredpctien. o | | I. |

Y. }’5}39 :¢< Th -tha pmeeﬁs cnf dovelopmeﬂt importy arg

bound to 1ncrease and 1ncrease copsiderably for two reasons.

b e e
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IFirst, development calls for largor investment, and 1arger
 investment requires larger amount of cauital gaods,'raw
materials, and . fuels which mostly have, to ‘be imported. A
higher rate of- inVestment means. a hipher rata of imports.
Secondly, as national income 1ncreases with-investment,
demand for 1mported consumption aoods will also increase.
:l_Tneae £wo' ferces make tbe rate o; growth of 1mnorts larger
5-than that of real GNP, and far 1arger than that of exoarta.
.“.In uatin America, for examole, total gross product of the

‘area as 4. Whole rose vy 35% during the period 195041957,

o while aross domest*c 1nvestment rose. by 56% and merchandise

tmports rose by 55% ~ This compareés. with the much less growth
of merchandise exports of 22 po With fov exceotions,»counﬂ
tries Wnoae 1mports have risen substantially during the podts
_'war period have had relatively high rate of . growth.1 :

| With shortage of foreign exchange in almost all ﬁnder-
;déveloped_cguntries, tpis neceasarily calls fqr impqrt_sub-
sﬁitution., ButfthisLisfg'difficulﬁ.and'complicated problems.

Ceo Imgortfsﬁbstitutibn OT. exvo?t expansién? There are

twe aspects of ths. nroblem which have to be considered. One
is the choicv between imoort substitution and export axpan-

sion, Whichever i§pmore advantaggous,. This_will depend on

1Sea u, S Senate, Committee on Fcrelgn Helations, Prob-

lems of Lati' lopment., Study Ne. 6,
PD. 79%81,. > {ng of Economié .

, Develo_ ent in Latin Ameziea, Pan'Americén ﬁﬁion,'ﬁashingten,
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gnagher_thevmgfginql;revenue or iSMP, from an.gdditional unit.

of invastmént-in export industry is larger or smaller then

1

that in import substituting industry.' Another asbect of

“. the problem 18 what product is to be substituted, if import

substitution 1s advantageous. Again, the SM£ criterign can’

E be. applied, although it'is often.cdmplicated'by;thé;egisﬁé

ence of multiple-éthange rates end import controls.
In practice, howsver; the rahge £or import substitution

5

is very limited.®. For small countries' with a small resource

- bééé or couﬁtriés'in;their initial‘smage-offdeveiopment,.
7 import substitution s often impossible. This s bssause

\ v‘*\éertéin-ﬁéehnical conditibhs'(minimum-scaia, specific factors,

_obo.) have to be sabiafiad bafore the substitubian ean take

- place. Even consumer goods substitution is difficult be=

.cause new products gre,conatantly eme:ging,in\advanced

countries; so that there seems to be no end of substitution.

.Apn”balaHCé;"Ip'1éggx?6r%féipgnsibn-thaﬁ_is-Viﬁal to the

‘'maintenance of a higher rate of inveétment and growthe.

Among othqr things, efforts tewé?d,enlgfgpd'egbprts should

A (1) Diversificatién of e;pdrts~to overcome demand

ra

lSee C. P‘ Kindleberger, nconomic Develo-ment, e Graws
Hill, NOW YOI’I{, 1958, pp. 240’ Ly Al3 DPe ©O0Os

2M1kese11, ov. cit. P. 60,

Ibid., pp. 163~166. Also Mikesell, Intra=Re ional
Trad——ﬁﬁa‘ Econonmiec . Develoggent, Internatiomna. ]

ory“ oar_, was




L 8. guantitative Determination 1n Sector Projection and

' ’ming may be outlined as follows:

64

'inelastieities and to meet the requirements of shifting
WOrld demand. New lines of export, such as new primary
products, pPOCQSoed primary preducts, semi-manufactures, or
.«even manuractures, should be developeds (2) Establishment
of. regional free trade area to liberalize trade and enlarge

'export markat.

v

Progr&m:Formulatiqnm SMP andﬁAccounting-Pricesﬁ

7Ba§ad-chief1y-upqn the studies made by'ﬁhe5Ecohomic Com~

_missién for Eatin‘America;l the steps of deveIOpment programn

A

flsi Project the’ growth in national 1ncome, the supply

of resources, and. the balanoe of payments.- Given the over»
all capital/output ratio and ‘the amount of domestic savings.
and foreign assistance over ‘the’ given period, the rate of
income growth over the same period can ‘be determined. This

- rate’ should exceed the rate of population growth, and the.
extent of excess Wlll depend on the extent of people's will=
_ingness to accept austerity‘ A 2% per annum growth in per-
capita 1ncome may be consldered as an appropriate rate; al-
-though some. opined that it is advisable for a national aconomy
to save less in the beginnlng and- more - in the later years.

The capital/output ratio may be estimatsd on the basis of

1United Nations, ECLA, Analxses and Projections I, 1I,
and’III.

r
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‘ofnpaet exberience, .The Eupply of reeOurces~ﬁ§@nB the
,avaiiabie_sﬁpply eflscarce faotorezSuchfa8'leber;¢capita1,
fo@eign~exchenge;:end\Specific resources,

be Estimate;finel'demand and demand for'intefmediate

productss As explained before, the estimate of final demand
'should be- - based not only on statisticai prejections of paet

- trends and elasticities of demand at home and abroad - but

| alse on.the 1ong-term growth requirements of-the-ecenomye
The demsnd for intermediate products (current inputs) is
;dete:mined.by 1nput~product coefzicients. This ‘will be dis=
cussed belows ' '

Cs Select investment Eroiectgs) in each sector after

_the cholce between imports and domestic productien has been
"made. This invelves ochocsing different investment peseibil~
itiee (or production techniques) in edch sector, eaeh Gife
' fering 'n factor inputs. (capital, labor, land, foreign ex=
change, etc.) and current inputs (outputs from other secters,
or inter~sectoral transactions). Sometimes the mergin of

choice of technology may be.very. narron, indicating relas

- tively: rigid coefficients of production.-

After these: steps, the components of an‘input90utput

1This segems to. mean a .choilce ef'elther imports or domes«
tie production. Actually, some commcditles would be both
_domestlcally produced and. imported. The proportion of imports
to domestic production would then have to be fixed.




Table 4.1. 4 Eypotheticalf;nputéautpuﬁfTable'

and _ o L .
: Outguts Commbdity' Gommod1ty__; Investment Consum- Exgort
e o c Inﬂ. Ind. _
(Production possibili- e
_ ties.) : R
1 1b 1 2 2 2

1ty 1
'+ (Induse~
try 1)

ol P |
-gx,and Yoo | | o o
o8¢ 1) 210 - 80 | : - . 290
H . .

'ffotal 80 200 35 24 241 60 =60 . 800

Note: In the above table, the productlon oossibilitles 1 and 29 are.
selected and income paymenta to factors are expressed in lump Sums nstead
of breakdowns,

Sourcet See Unlited Natlons, ECAFE, Programmi
Development, With Special- Heierence to Asla an
_ Pirst (roup of RXperts on. Programming Techniques, January, 1960, Cﬁapter v,
Doo. Noe B/CN 11/L.77 (mimeographed). _

'Techni‘ues for Economic

:Idguts 'iiﬁhuszZJi"ihdustngz {..‘_ ' Final Demand _ Imports Total

&y BiCommod- 30 80 -~ 28 18 .. %4 B0 -50 . 210

Bast, Réport of the -

teTug eMTT Bufujesos WGOT - -

+pOUTmIEgeD 6q WD SUOTFOBSURL]. [BIO4O6E=iequy pue . . -

prnon Loy
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The g-e?xeétzoh of investment projects is “to ‘be- doters .
miried by the valus of social marginal productivity (SUP)

-'_of capitéia . The.- ccntribution of each 1nvestment possibility
~ to. national ineome As caleulated by valuing 1nputs and outs

puts at social or acoounting pricoes, not at manket prices.

R The net value added by eapital or the return-to-capital is

.obtained by deducting from the value of outpub the coste

of ail inputs exoep% eapitalo This is callad the ! secial

profit," Social profit per unit of capital 1nvested 15'

called sbcial marginal produotivity (SM?) of eapital, whieh

will be the~agcounting price for capital, or the-Opportunity
cost, of'cééital._ The project with the highest SMP value '

 will be selected. | ' \

| Tha aecOunting prices are applicable to the eeonomw asg

a whole, not ta tho project alone. - They eannob be set in

- advance, but have t6. be determined by trlal and error until

the conditions of general equilibrium of the system are
satisfieds

(Fer more diacussion of SME and ether criteria form

'selecting investment gno eevs, see the a“ endix o this

Chagter.)_
ds-. Pormulate a trgal grogram eomposed of levals of

doméstic productien and im@orts.l .Onge the projegta have

1The demand atated 1n b and’ domestic produotion and’ ime
ports stated here are all in the additional sense, 1.6:,
the existing installed capacity 1§ alrea fully employed.

- B




- been selected, the input—preduot coefficients of such pro-
jects can then be used in an input-output system to determine

the emount ef-pzoduction in-each sectora Finally, for each
”commodity, the domestio production plus importe (if any)

E will just satisfy tne requirements of final demand and oups’

ront 1nput, and a: trial program is thus formulateda k

3. Determine the total uses of scarce factors. Having

determined the demestic preduotion and imports, capital and
other éoaroe factors required in production can also be

| determined, These requirements should then be oompared to

| Ithe available supplies of eaoh. : ‘

f. Revise op. imgrove the trial Erogr by way of". sSuce.

oeesive epproximation until an optimal program 1s. reqched.
'This step consists of two parte. One is to revise ‘the overs .
sll growth rate a8 Well as the projected demand when factor
requirements far exceed their supplies under every possible
I'method of" production. Another is to img ve the allocation
of reeources without revising the overall growth rate and
'the projected demand by repeatedly adjusting prices and by
'applying the- SMP criterion until finally the accounting (or
equilibrium) prices are establisheu and the highest SMP in.
-one’ eeotor 1s- equal to the higheet SMP 1n another. In other
words, ‘an optimal program is reached only after the ‘Tollow=

ing general equiiibrium test is satisriedx »
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(1) Domand must equal supply for both commoditiea and
- faotore of.; production, C )

) Capital must be allocated to, the moet pnoductive of
alternative uses so.that’ the selected: ‘project. in .
=.eaoh gector has the highest SMP and the highest
‘g>SMP in one- sector is, equal to. that in others;

".(5§yCommodity prioes must equal- the coat of. all the ine
puts used. to.produce them (profits in exc¢ess of .
_ ‘the marginal. productivity of capitel must be’ zero);
"factor prices must equal thelir opportunity costs.

»:- . . B3

4 A Numerical Illustration. | J
e In accordance with the above stepsh Chenery has shown
‘with a simplified numerical example how investment projects,

are selected, how levels of production and investment are
determined, and how the progrem results in efficiency and
consistencytn The example 1s presented below:li

até ASSumgtions:

-Two sectors, each pxoducing one commodity,
~ Two factors of .productiont capital and labor3
r - No imports and exports,

b iThe Data:

’ Final demand for commodity 1 is: eetimated at 100

-;unlts; '
Final: demand for commodity 2 is estimated at 50

A -unitvSQ : : ,'.'

+ Labor supply 18 2,000 units, -*“3 EEE

. ecapital amount is not fixed;. but its ‘use is to be.

: :minimized;
- Bach commodity has three possible produotion tech=
'niques “for projects) Which are expressed in terms
of - input coefficients per unit of outputi each
technique operatee at ‘constant- cost;

- Inputs are. indicated by minus signs and outputs by

'.plus signs. N

_2’
S

'1Eb9he%?élgﬁ¥i§§ﬁ;n Q?s\ﬁngEb _
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“he abava data ia ahawn in tha follaﬁimg tbbiai*
: Qaﬁla 4,9. Ghoica of Téchnology
'linpuist‘-* Production Activities =i :
and.. . ““?nﬁuatgg > SERE fnﬁuﬂtry § R@atric*~ﬂarkat
Outputs -:A : B _, o tiana Pricesn
M e by mg ap As e SRR

| ' Domnodit:y l 1 :_‘ 1 &0.3 “’Qa - *@, 100 lia’b :
'.Commodity 2 ofr‘~o 25 0,8 1. Ea 115;3.;592??’ 1:00

‘Labor - -12 5 _7.5 26 15 ﬁ-éS' 4 2000 0:08

gepigay. 1. 1 ‘.26 0.3 1 2.5 o.e Minimum |

-6.':Select investment Rrojects and formulate a trial

EP05 m' ﬁ :f'\'»-z»f;. - J\;d .

"Using the above data and the market prieea as. a
first approximation, we: havet

&SMP-Of Al 1“0“(12°53hi-ﬁ0‘} f’:égiél37§50
e T I araie v S
'3In a 1ike manner,

P of Ag = 0,123 f -A5 “ 0.075

| A4':~0'4, | Bgw 0.04;-_¥.{Aé*¢ ~042

It is evident that project Ag and projeét A5 Wlll be.
“chosén, a3 they have the higheat SMP valae 1 each inaustry.
- Fitting theae selected projects’ into the input-output systemy.

the amounb»of}production in each.industry (sector) can be '

determineda‘

1355 = 055 35 e 100 Xg is the output of ‘activity J.
025 X3 ¥ VK e B0 S -
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. Bolying, T |
' ' . 49 u~163 aaeanutput of. cammodity 1:
&5 L 86 s496s0utput of eammod&ﬁy Ee

fii?he %oﬁal amnunﬁ af laber and- capital raquivaé w&ll bes

L & ves 3 + 5 Xy a 745 = 48 ¢ 5~x 88 8 3,800}
Ka 1525 Kg -l' 29‘5 50' 1025 3 143*2‘5396& 393‘

The abevs tyial ‘progrem

'.‘ﬂis avidently not opt&m&l, beoanse 1abor required is. 1,‘09

-'i:uniﬁa whils 1ta supply ia 2,00. unitss Thia snﬁiuatea thaﬁ

tha marke% priee ter 1abar (0;68) ovaratatas 1ts appartunity
: cose and that & loaew pri@e ehould be usea 1nstaade f

| Qy repaa%edly adjusaing the prﬂcaa of both labov and -
outpuﬁ, ana by &pplying Bha marginal proﬂuctivity ariterioag
tho fallowing trial progvama uan be war&ed out and finally

: m 5 m:n be tha optimum pmamm that amniemea a1l

ahe thvea cenditiona for ganaral equilibriums .

- ?@’4?19-5%3-@; %mmn -9-'1? ‘Projests b;? Var}r?%né f-&:ﬁ~¢,@mﬁin6 Prices

300 )e0 0,08 0 5#13@ QW ‘?'agéﬁ 50%9 *@qm
' 1.9 1.3 ﬁge . 913 9069 1.5% @.80'3’* 9530 6&33
360 240 0508 - 503‘@ Bt% \.0_._&'?9' C 005 010 0O

-1.@ 1.9 adﬁdﬁ L2 n39 9:38 _‘.'O:'a"?%' "_-'--__9.11*’ @gn@‘ uﬂa

"0.02 140 0.080 0,825 0,18 0s1d - 015 0ald 0875
¢82 10 042038 . 0:35 gggﬁ-. 003'74}-"-'-{?0&31 0':16 0;&8’9
- 0482, 150 04058 0,822 0,28 ,‘emz@-_.--o.ev 0416 0,529

PPy -y L&a'_/.
Trte Provgen

motaa P1¢,..Priee rar aammﬁﬁSEy x a Hoans mnss prbritable‘
- PaesssPrice fov commedity 2 prngeuh |
Pnggitﬁﬁ'ﬁ@ fO!’ MOI' ' . .

o

‘ ..".-"3.
-
o

d
S
4

_n—A.- eI, --‘i..‘ 9,00,
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mmm m;ammsan ’a,f m-ﬂmm ;iévmf;méﬂ' m'm zo

Gapibal Labomlﬁdam&nﬁ
(Laaalﬁ) Py,

b | ma u1 Lo 4B. ;;24”--»,4.460-« : +o°e& ~
o 167 - ms 953 1667 <335 . 0,04
&

1&0 53,« '73 g6 *’2(300 RS 0 L
8 iel‘@. ': - 80 l@é "mso- Cetp -a&u
3 JAR 283 S 16? WG 20T . 48T - #0008
80 - 100 ‘100 v . 2000 . 0 @ °
: N --.>. “;- - ‘ - ”-. '_! " . I» f .""... N ‘l,\.. ; b_\ '\\.‘. ', .-h. -. ...: _. ‘ '. ..\. i PrerT

?he 1mprovemene conaia%a of  &wo Sﬁ&gﬁﬁs Pir@t ia 1mpawva»
manb on the przce of laboro Trial as b, ¢ rasula in 939633

==1&upply of'ar-eaoasa demand fa?‘labar, until vpial d whors

_ $1y 2@@@ uaxts ot labor a4re employed, thaee produeuicn
. aﬁeivis&es ngc xé, ana xs) ana aalacteda and 276 units of
f.capital are lnveate&o _' D

ﬁ' Stage 2 is 1mpnovemene on eammoﬁity priaes and. 15 a
repetltion of Btage 19 Tmial é. althaugh equilibrating tho
ﬁemand and’ supply qf 1abor, 1eavaa the marginal prmdnativity j
of sapibax un@qual 1n 1ndnatry 1 and 1naumbrg 2 £0475 vae
o .11)¢ ”hia in&ioabee tha% the prﬁee of commodity 1 ovafu
‘aeatea its value ralahively ﬂo éemmodity 25 beeauﬁa @qu111~
brium prlae requiras equai ratarn tq aapiﬁal in each usa.

By equating QGMmedity pvace wihh tha cost o@ tnpues, we»havs

thm falmaaing nimultanaanﬂ aqus$13n9 qorraspanﬂing Bn

.....




-':fP2=13r tha abuve ﬁquatiuna baoumsn

Y
H .

production poasibllitios A3, Aé, and As under tfial d.

e T A 1?1 = 045Pz + 6.0P + 0 SPk B, 18 the
S e ' price for
g1y w0, 2?1 #1640, + 1,07y capital

"7.é5in;":4192 =0, 5?1 + E.uPL ¥ sﬁsp

';ﬁRearranging and taking the 3r1ce of commodity 2 as given (1.6.,

lt
,QF<~"

fﬁs g 1 - 0.5 - 6 OPL - 04 SPki{

.u,
o

;‘735§;§,-o.zpl ¢ 1.0 » 15y‘hf 1, OPk

"f
©

Solving,. - 91 S0
o -PL nrl,ﬂéﬁ

However, with the new prics for commodity 1, the velative.

‘profitability of varlous projects 1s. different. Th;g ¢an be

assn f:amqtmipl_g_whar§;activit;aa-ﬁl:anﬂlﬁs have the ﬁighest'
SMP¢' Thére 1é éléb;eieeés"supolj of‘labOr;' Again, by revis<

i

;ing the pr*oe of labor, we finaILy arr 1ve at a solu*ion urider

yxrial g Whars'”MP 18 equal among the chosen accivities el
‘AI*AS‘AB’ uhe damand -and supply of labor 48 2,@00 unlts, thel
j\;amount of production 1n ‘6ach sector 1s 180 and’ 100 units re~
.fepeot1Va1y, the capital required is 178, the: price of capi+
'Atal 18 0@32, and all the three conditions of genaral equili-

" brium are satiafied.=




The simultaneous determinatlon of all relationships in
2 model like the one above will entail 8. tremandous task
when the number of sectora is 1arge.. For underndeveloped
countries a eimpler methsd may be wore uaeful. The follo@«-
ing will give a briei‘ description of how sectoz' gmwth and
"projecﬁ seleotion 18 daterminea When 1nter~seetora1 trans-
-aetions are neglectedal : ‘ | o

aﬁn A two-sector growthfmodel. Suppose the economy

'consists of consumption goods seotor and investment goods
sector only.' The 1nvesﬁhene goodsa seceor is to-provide-goods
for both consumption sector and for 1nvestment sector 1tself,_'
so ‘that tho pnoduotive capacity of both seotera could ins
crgas§<over_time@ Giveu tbe desired rate of growth, the
_cdnaumﬁtionéinéoﬁe-ratio. anﬁ‘the capital»output ratio of
each sector, the growth of both sactors can ‘be daterminad
- and the sum ef their net outputs should’ equal national 1n-
¢ome. If income growa at a constant rate. each period and
consnmpticn-income ratao zemains constant, bhen the two
 aectors grow at the same rate 88 income- grows.‘ This may be-
'.shgwn‘1n-the.folIQWing,pumqrical_exgmpleﬁ'

.

1See Uhited Nations, ECAFB, OP« cit.,Chapters III and IV,
.Illuatrative figures usad here aTre all :orxowed from 1t.




"fzgooda aector

L

C.. .. Tablp 4.5, A TwosSector Growth Model

LT e s o Investment . Totai
- From . Conaumption by cOnsumption In 1nv BfﬁTE€ Product
o Poi i e d e goede aectar goeda &eetor

PURTEE R

: ggngnﬁptiqnjffﬁfﬂ' ;'fg;H _ﬁ.um .vﬁlwﬂlﬁaj =}}5; 800
goods sector 038 & 1,000 -~ ST T

o [
LT, et

‘200

K InVeatmezit s ‘. :'_ .. it ) -:°< .
.Mnt M R NI NI R I S T AT

< .f-‘

Gonsumptinn ., B0
-_goode seetnr ‘?.:'“ v

'Investment |
: goods gsector -

e, 840

g3, . 210

- incomeé:lfw=f ;,é&é.-”,=f 3,¥~u2i¢a.,fJ‘le‘{';1T:15056

Hota: 1f-_Income at fira% per&od ia 1,000; grows at 5% per
. ‘period gdecording to.pleny
2y Consumption-~income ratio is kept oonahant at 0,8
(80/100); -or the relative ratio. of. consumption/
- 'investment 1s kept ab 41lj
3§u~eapital/ouzput ratio. for conaumption 5ector is
- 88y ror investment sector Is 6s

In the above example, if tha 800 investmenc geods are
all used to increase the productive capacity of" the consump~
tion sector in period 1 and wil& remain to be 80" in subse= -
quent periods, then, 1n period 2 investmant secﬁor’s capacity'

will remain 2009 while consumption sector wiil baoome 857
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énd 4{ncome wililihéréééé-bi 5eThe But rrdm“peried 2 on,'
Sconsumption grows only by a constanﬁ amounz of 57 and ins
.”1& come growth will. gradually deorease. . 'H.” AR
| If, on the other hand, it 15 planned that consumntion

'18 to be raised to a- high level at a certain fubure period

. pather: than at preaent ‘then the oansumptienﬂinooma ratio

. ¢during early periods must be redueed and more 1nvaaﬂmont
 -‘goods must be resarved for the 1nvastment seotor in order
:;?“bo build up its capacity for the production of more conaumpa
| tien goods 1n the future._ o o

b. Selectionnof Arofece. Assuming that the genaral

aima of governmenc development policy ara already known and

"have been expressed in terms of targets over the planning

: period, then the selection of project ean be briefly stated

'- 38 followsa ff”';_i.f .-fP}'. ?ﬁ' ._.‘] };[@ v

| ) First, ascertain the impaet ar a project. Besidas tha
3._non~measurabls impact which 18 a: matter ot Subjective judga-
-_mene, the measurable tmpact of @ projec$ has its many aspectss
:-1mpaot on national income, on national savings, on! employmat,

.. om public health, etc. Each aspeet of the 1mpact, in turn,
has its primary and saoondary éffects., In praotiee, 1t is
_,1mposs1ble to measure all of them. Gnly 1mportanb aspects

and effacta can be cenaidered and roughly estimated' |

) Por purpoas of illustratien, we may assume ‘that only

'_the following aspecta of projeet impact are considered and

their targets aet by the planning authoritys

A




,!;},;; . _ .o o o w

A fInoraase 1n national 1neome-~overa11 targatz 519000
. wmilliong :
- B3 Increase 1n employment~~overa11 targets l million
- .7 personsy -
' Gﬁ*_*Increase in S&Ving8§*OV6rﬁll targetx %&00 milllon.

Furchamore, ‘the: i.mpaet of iject 1 and Pm,ject 2 in tem ‘

: of the &bOVB targets are. estimated as follows:

'“.a e Pr@ﬁeot 2
R .;3a2_p $0:8" million '
1 4 500 pamma o b2 = 1,000 porsony
-@1— ;;a 609 million sz -‘30~1 million

The am@unt of g_gital required
ARAEY. ;‘V\f:i'" ,1 ; k2 & @1.2 million

'Tf deherm&ne orojact priorities. Assume again

our purpose is te economize the use ef tha scarce factor

capital. The Bimplest test is the contribution to inccme

‘r: per. unit or oapital (the eutput/capital ratio) according to

8y

'wnich Project 2 is to be-aeleated because ag - Q'” \ N
E"‘ (g 3 ,-’_ ;»':, ‘g 2)
' But here the contrﬁbution has three aspecta: 1neome, em%loy»

o ment, and’ savings. The criberia muat therefcre be basad on

an evaluation of che ralative welght of- eaoh of these aapectsa
This 1s 8 cemblned'test which may +be illustfated aa follows.

Assuming the rel&tive equivalent of 1ncreasee in varioua

)’

aspects to bea $1 million increase 1n 1ncome = 500 persons
zinnram&e An- smplﬁymsnt éo -3 mialinn 1ncreass 1p;gar1nga,
then, ° B R

Valuation. of Pyo jéct 1& 1 1 million + 500 ersons. +
o [ A 1_mullion 500, persons:

30:5 million » 1 + X ¥ 2.5 = 445
Ve MILILION ST '




E—

[

V
7selééteds The selaction of. projects will then,be made

Sinco V3 (: 435 < T, ¢ 2 3

A

- aceording to the order of this ratio, from thm highest to

"-e+=nexb highest until all capital available for 1nvestment 18

‘fully usinsed. | \ o _

Projects thus seleoted way not give rise to the sama 1n~
creases 1n 1ncoma, employmont, and savings aa originally
,planned, The. cause’ fer th&s may be that the relative équiv-
alents are not appmpriabe 80 that smne oi’ the mereasesw
for example, employment«*fallﬂ shorh of .the target. 1t 148
then neaesaary to revisa the valuatten of empleyment upward
80 that projects with relatively larger contr*bution to
emnloyment will have a larger valuation ratio. '

. Or &t may be that the plan itself has - to ba revised
downward or upward, depending upon whether the targebs are
'1mpossible bo attain ov are all. surpassed; This maana the
plan may have been based en unrealistio coefficiants.-

._ Oy 3t may be that the estimation of- the impaot of pro=.
jactsa-vi.e” ap bl’ 01, etc.~=~ha8 been erroneous, in mhieh
case the plan itael.f 1s not to. be %Visedo ' _

When other soarce factors than eapital (fereign oxchange,

-_akilled labor, etc.) are also used, t.han the’ denom.’matbr of
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- the. valuation ratic should no% be capital alone, -and tha

valuation of relative equivalents must also ba introdueed

\

for facbora of p"oduction. Here, too, fhe aaleated pnojects

may. require more (or 1688) of tha scarce factore than their

'supply, and the ahoveumentiansd procedur@ ef brials and

revisions must be repea%eda




Appandix to Ghapter IV :-

'_'_‘!r anemnm FOR nmmmw Pmaﬂews

gnga of Criteria. , _ Lo
~ '8ince- any pattern of future production must ultimately
.2ﬁ'materialize aa a set of individual projaets, the 1mportance

-';of investment projects in the overall development program

'-":18 self-evident. A variety of methods or eriteria has

been suggeated for selecting develapment orojeCta, because
the market-prica mechaniam does not prnvide a- reliable ‘
';.guida, But they in turn have defeets, too. They are either
_t.éo -c::-bm,plic-ateaa or .ov;en-ss_;igxgzpltti.e.dy, and the ma jor problem
comaon’to them all 1s the great éifficulgy in. dctual measure-
ment or estimstion. )

Here, without going 1nto details, we will give only a
brief description or Bome of the 1mportant oriteria developed

ln reécent years;l' These may ‘be noughly grouped as followt

_é@ Criteria.based on the Q_ﬂdgctivitgaof:g; 1gglas :
.ractor, usually capitalz " B T
5 | Privaﬁe viewpointz A S .

21) Profit per unit of. capital (pmfitabil‘ity),
2) @ross production value per unit of capital
(capital turnover)q , ,

, 1For a comprahensive.diacussion, see United Nations, ECLA,
anual_on,Economic”DeVGIOomant Pre-ectar Hew Ybrk, 19868,
especlally e . L _
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Social vieWpolnt. - i .
(1) Social margingl productivity of capttal (smP);
(2) Wet valie: added per: unit ofrcapital (product/
':M;;‘kcapitau'ratio) .
: ‘Employment per unit of capltal (the employment
, doefficient); .
(4) Net value added per ant’t of labor (praduct/
labor ratio;: or labor productivity)g ?
(a) Fore&gn ‘excharigeé earned or gaved-per. unit of:
foreign-,xohange spent: in 1nvestment alone or
1n investment ‘and: operationo ' .

"w
V

'b; Criteria based on the groductivity of the i gub

complexz

1) the benefits~costaratio-'a S
2).D¥rect apd indirect value added per unit of -
' total 1nput. ‘ : o o

T
L

o r ﬂg; Gamhined ariterias

(1) Sbanford Résearch Inatitate‘s criteria for 1n-

‘, -dusgtrial’ projectsy
o (2) Ko As -Bohr's manufacturing 1ndustries invest-
‘.@ z ment criteri&«, o SR -

T kY

- i X
| . .

"f?Q Criteria\Based on the Produotivigy of a Sin,la'ﬂac“ﬂﬁ“

Prlvate Vieggoint.:%';?

)

a,,LProfit Ber unit of capital*- Profltabilitq; she-

¢

basic purpose of a private entrepreneur ia ta secure maximum '

profit per unit of capital employed n, the prejacta »The atg-

xxxxx

-.ficulty hara 18 how to: define caprtal and prof1t¢

"fmay mean flxed er ciroulating capital, or equity or borrowed

“'capitdl. The calculation of profit alsd”denenda on how

' ‘depreciationsand intarest are considerad. In calculating

r’

i the prefit ratio, 1t is therefore necessary to specﬂfy how

| '

"and on what bases the estimates of both capital and profita

'_jare derlved.
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The profit ratlo may ba described as the ratie or net

'jincome (difference between total annual earnings and annual

1 production costs, including the costs of operation, maintenu
' fance, taxea, 1nﬂurance, etc.) 1 1-3 the amounﬁ of capital 1n-.
vestad. Howaver, this net inoome has to be compared wihh
.the annual capital cost {1n01uding depreciationiand intareatf
'.1nﬁthe case of equity capibal; or amcrtizatien payment and
1; 1ntere-t in the case of borrowed capital) 1n order to deter-
fbfmine net profit; To facilitate comparisen and to oalculate
ﬂprofitability for the whole of the projech's useful life,

the menhod of" uniform annual equivalent standard cost may be

'-'usod to convert a given initial capiﬁal 1nvestment 1nto a -

:ser%es of equal annual values by using the oapital reoover&ﬂ
I_factor“ (c.r.f.)._ Thus, the é.r.f. for 1@ years useful life‘ h
"ab 6% interest 15 0 13587 acoording to financial tables, 1f
. the- initial 1nvestment 13 10 OOOg then the equivalent annual
'oost or- value of the. inveatment & 10 000 b 0.15087 - 359.
-Ir net. ineeme is equal to 1y 359 then there is no net or_

.excess proiit,l Tbis means that, besides depreciationk the
i rate of return bo 1nve8tment is. gust equal to the market
rate of interest. |

‘b Gross Q;oduction value g_r unit or eagital: Réte

'nof qﬁgital turnoverqa The capital turnover rate (1hs rec1p~}

'rocal is called cagital intensitz) indicates the production‘
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| [value thah oan be attained by a given amount of 1nvestment.
But, as oointed out by Prof. Kahn, this represents only the
i contrtbution of capltal to the nrivabe investor, not to the:
‘inational product¢; Tho lattor 18 the social ma ginal produc~

| tivity. thesis.urjz

3, Griteria Based.on the ?roductivity }’sxngiefpgogoyt

rSocial VreWpoint. . . o ,
Social marglnal oroauctivity of capital (SMP)o The

'-sooial marginal productivity thesis repre«onts an attempt to
restore tho profitability criterion by oorrocﬁing market
2‘pricoa.A In meaauring the produetivitv of capitgl in terms
~fof 1ts contribubion to national income, the valuo of oroduc;j
tion as well as costs are calculatea at sooial orioes, not
'Eomarket prioes.; Tho calculation? 1nvolvas three important
ocorrections of the market priceg | _ N
| First, the ‘valug of produotion (or output) is oricod
socially, Qariffa, taxes, and subsidles are deducted from
\the market orice of tne output, wnile axternal economies
originated from the produotion are added to the market price.
Second, domastic factors useé tn the production, ospew'

-cially 1abor, are priced at their opportunity ooats.-

1A. E, Kahn nvestmont Criteria in Deveiooment Pro~
grams,A Ther uarterlx Journal of conomics, February, 1951_

pﬂ [

2806 Ho Bo Chenery, "The Apﬂlication of - Investment CriQ
teria," The, Quarterlx Jourhal of Bconom1081 February, 1953,-
pD. 7698

1
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“Third;”fSEéign'ézénange incoe ana-éosts age calculated
at the equilibrium exchange rate, Whenever there 15 unde1~

'“,or oven—valuation of the exchange rate, the totel net effect _

_of the project en balance of paymenta position should be

multiplled by ‘a corrective factor v ¢ & Egui.exch. rate &
: —OFflcial-

. Offictal’ excha rate ) with ‘the: produob theréof added<to or
'_exch. rate Bk S g _

deducted frmn the'production value of the prefit. '
Afﬁer the above correctione, we have (1) social value

. of production, (2) secial cest of production, and (5) bal~‘

.e"ance of: payments promium. The SM? can be expreeaed 1n the

following formulas

o

SMP fg‘_, TR

V (aecial value of produetion or social values
added )'* X. + B - Mi : .
'Wﬁ;Inereased market vaﬁ
. the projecty excludi
. subgidies} o
*E‘ ‘2 Value -added. to pmduction due 't;o external
..=econemies I . .
Ml Imperted input factorsx

'”;production from
_rirfs s taxed; and

”?c (social cest of preduetion) 3 L+ Ma +-o

L (Y Labor cest; o ' : .
Md ~,Cost of domestile: materials"
0 Overhead. ¢osts, . including administration
-and replacement; : o

1{;,_;_ B (total net etfect on balance of payments) s
o . aB]_ +""82 . ’

Cembined amortization ‘and interest rate on
foreign 1o8ansg ;- i.e., capital recovery face
“tor (cor.fo)s




- BlfiTEffects of lnstallation of the project on
"™ .balance of payments, always negativej
- dlrect effect . (purchase¢ of machinery and
‘equipment abroad) and 1rdirect effect
o dmiltiplier effect of the investment on-
“ - .. income and: imports )i -
V;Bg_g‘Effects of the Operation of the project on
~". balancé of - paymenta,'either negative or .
'positive, also direct and: 1nd1rect effect8¢

Tbe above formula may be rewritten a8y -

x V\w C * r x B

SMP a»-x- _ |
- This means that a 1ow value of % (capital productivity) can
be offsot by-a’ 'nigh value af V. C (' Profits '_) 1f

._r X B remains unchanged..--

Or it may be rBertten'ass r TR
SMP = x - gm1 + 1, ma +- o) +- & + P RB . ..
i z* AT

This means that SMP is obtained by calculating first
Wprefits 1n their conventional Sense (i.e., production value
" minus. production costs, a11 at’ social prices), then adding -
the corrective effects of external economies and exchange

- ratea. 3';'“_:_  .jf ' -.‘P'T et -“;*5 Q  :

| Ic is to ‘be pointed out thaﬁ there 15 no material dif-~,
.ference batween the SﬂP formula hera and the calculation of
 SMP in Ghapter Iv, except that in Chapter IV, SMP 13 calcuq'-
,'lated 1n terms of innuts and oubgubs of the project valued
at acoounting prif.es° . b =

Het value added Qer unit of capitalz The productn

capital ratio. This differs from the canital turnover rate
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| 7din that the net value added is obtained by deducting frem ‘the

‘ennual gross production value the purehases from other enter~

- prieea, the depreciation, and the indirect taxes and subur

3fsidies@ The rec&mrocal of this ratlo 15 the generally knOWn

'A I SR

capital coefficienb, f

The moat diriicult problem with the value added appreach

.‘18 the measurement of indirect value added.‘ For, if capltal

"ppreductivity 13 measured only in terms of direct value added,

| dit ‘has no special advantage as 8 criterion for those soeial
IOVerhead projects (pOWer,lbranSporﬁation) which have 1ow
..direcb value added but very high indirect benef1t8¢ i ‘

,The indirect effects are of two kindsz ferﬂard and back=

ward,. wbich bear the same meaning as "forWard 1inkage effect”.

- and “backward linkage effect" 1n Chepter IIIa The important

point. here 13 that the backward er forward values added by
-those industries affected by the project will be attributable

to the projeet only insofar ae euch values added are brought
¥
about witheut new investment in euch industries (1.6., they

- have 1d1e canacity so that when the backward or forward

;effeot comes, they ean expand production and add additional

_income Without making new 1nve8tment).'=

¢

: 3f‘ent ;er unit of cagit The emnloxgent co=-

“_d_efficient. In overhpopulated oountriee where general unem»

'ployment or underemnloyment 18 prevalent, projects giving

;'fglarger employment per unit of capital 1nveeted will have
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:'higher priority.\:“his 1s- especially true 1n ECAFE oountries

| fwhere 1abor~absorbing activities (cottage indus»ry, construaﬁ'

; V&len'wqus)~are emphaaized along: with capita1~1nbennivevac-

L ﬁfbiﬁfe@;5 This, of course, 1nvolves the issue of technon

| }jlogical progrsss, longurun effeets on. pnoductivity of laber,
T Aand effects on rates of eaving and- capital acoumulation,
‘which have been disousaed 1n Chapter III, o

"5j In calculating emglozgent coefficient (1ts reeiprocal o

. as” called aagital densitx"), iﬁ 18 important to. 1nclude not

:Tonly direet employmenc, but also 1ndirect employment which

may - be very ﬁnportant altheugh difficult to measure. The

'-ffollowing table from Leontief‘s studies may serve to 1ndioate-_

the signlficancs“of Indireot employmentl

'Table A 1, Tbtal and Direct Employment Goefficients for
- VarioussBranches of Preduction;. United States Experu
SN :,'?@';1-“ ienee, 1939 S

‘(Unit: 1 000 persons employed per %l million of final demand)

\

"
+

o Employmsnt coefficient

“'f f .er .;' A f'fj.;n _ Total 5"."D1ract
Agriculture and foodstuffs . 1 1593 »~-v0.7239-
 Minepals .. - _ - 0.8859,, 041598
.~ Metalal .. v ”v;', Ce -:.@,5057);n . 048461 .
Fuel and power: .. . . =~ = 0.,5176: "~ " 01775 -
Paxtiles; and’ leather A '0,7701-7;”_1,0 3568
. Railway transport Lo .044888 0 - 0.2429
. Poreign trade . (imports) : 07687 = s
- Industriet “Unclassified . 066120 042028 -
Covernment; " (taxes) : 04,4076 0.0739
All ethermindUStmies_ﬂl R 05394 0.4125

“Sourcet. We W Leontief s “5utput, Eﬁploymsnt *ﬁonsumption,.
and Investment=“”Tha Quarte:_x_&ournal of Ecenomics, February,
_ 1944, P 812. R _
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E va}ue added 2 g t cf laborl ﬁaﬁoﬁlgroductiv- _

The labor force may be axpressed either in. physical

_terms (man/years, man/hours) or in monetary units of laber

;;coste Accordingly, coafficienta for measuring laber produc-

U tivity are expressed either as . (1) Net valus, added of annual

_ ;production per man/year, or ae 2) Net value added to pro-
. duction per unlt of value added by labor (1;9., the coat of

- 1abor). Tha reciprocal of labor productivity ia called

""labor intensitz_

N Higher productiviey of 1abor usually implies 1arger cap-
liital employed per unit of laber. It also implles higber
f quality of 1abor, or well trained, skilled 1&bor which is é
""saarce ractor 1n undor»developed countries’i The latter
1mp11cation is noﬁ 1n conflict with the employment critarionv
which 1s generally meant for unskilled 1abor.

e,- Foreign exohagg__earned or saved ger unit of foreign

fexchan 8- com_onent of the 1nvestment or ner unit of foreign

,_exchang_ ingut. The foreign exehange effeeta of a preject
1

are very eomplex, as 1s indicated in Chenery's equationso
- Rhey may be divided into (1) diract efreots (pesitive ané
négative Qﬂfectg “airectly qor.xm-c-ﬁe-é--mic:h. the .-pm_jae.t) and
(2) . tndtrect affécts: (the project's backward and forwara
“:gffeé£31i§§§$?ing £é%éigh1éxéﬁ@nge:ﬁééﬁséaﬁionﬁiprQitive

e

lrhat 18, quationa for ‘the calculatien of Bl and B

_ 1(wh1ch 18 subdivided 1nﬁo Bé ‘and. Bﬁ)o 8&0 Chenery, _E° cit.,‘
_ Pe 899 : . . . '




and negatwe} R . L
The evaluation coefficient may be expressed ag the for»

”»eigp exchange Eréduct«to»caoital ratio whieh is ebtained by

B 7;aivid1ng net annual foreign exohange effect (positive ‘and

i ”i;nesative effecta together) by foreign exchange component of,

_tbe investment.t T indicates the productivity of the fors

J_eign exchange 1nvested¢. When the direct recovemy of capibal
,{in foreign exchange 1s fairlv rapid (eay, 3~6 years), bhis

- ratio will be usefulg

Or it may be expressed as the foreigg exchange groductm-

o~in2ut ratio by dividing total annual foreign exchange

‘ _earnings or savings (i‘e¢, ggaitive effects onnx) by foreign

:'exchange inputs required both for 1nvestment and for opera«
tisn of bhe project._ AB this calculatlon takes intOXaccounb
| Jthe whole of the project's useful 11fe, the present worth
.,(or the equivalent annual cost)'method may be used._ Whe
numerator would then e thesunasént worth of total annual
-_positive effecta and the denominator WOuld be the present _
-:worth of annual"nagative eff;cts plus tha 1n1t1al inVestmentt'
The fé 1owing example illuatrates how these are calou-
lateds i_ _ - = o
Baaio datas .:élj~lf£.f ?'L;f.atﬁﬁif  ft:f¥:;.
lcllar oemponant of 1nvestment.,....a..$4 million
'—I.iinnual direct groas savings in

forolen gxchangs ...a....*.,.*¢,c..¢.@1 millien

’, §ipact annual Input of Porelgn-

: axehangeifor operation ,.q.-a........$® 2 million_




| '1:1, Presenb worth of annuai

Equivalant,annuak cost of sanital 1n _
doiTara. (dépreciation plus 1nteraab
ab Q%j zﬁfyeal‘ﬁ paried)éoqaommgtiﬁ $0d4’0? millla‘n
(Bgfﬁf& g 6410185) _

-

"E“;Then tna ?Netlerfect | retio would bé'l ’.° 2 - 0.407

0, 1 Tha pr0ductwto*input ratio WOuld ba as followsz

‘." . o

8ross’ 1ncome‘($1 milllon,
. for 20 yearg) . .

“P,~‘2q Présent wopth of annual L '_";97 5&?0?”6529¥f§§7? 840 -

- 1npuh factors.: . . Sl

' a..@o 2 M1l 1on" for oper= 1 0,97 1~vo 2 29 22 4.0

ation, for. 20. yoars. ' e
ot ph Inttiael thvestment . 4400 4 00 4,00 4;007”4.9,
.30 Fbraign ‘oXChe produot«to« l“ 0498 1.49 1.82. ;02- 2,8
in”U$ rabio: o SRR v_ﬂ_&__ L SR
See Uhibed Natio s, ECLA, Manual ‘on EcOnomic De~
. — .-——-qd-q--—

 45, Criteﬁia Based on the Produetivitx of:the In“uﬁ Com’lexo,

The benfits-cost& rauio. The oriterion here 1s maxw-

_imum production wlth minimum tebal costs (coata or the. whole-'
'1nput comnlex: annual produoblon costs plus equivalent

' annual oost of capibal). Concepbually, the social eriterion

H:POf benefits~costs Yas the 8ame’ me&niﬂ& aﬁ.the private ord=

tar&on ef profitability of capital becausa When profita are

_ maximized, this vﬁio will also be maximizeda

s

Benefits—ooets ratlo & Benefitslu Co;ts,+ Prcfiba o




o1+

It ia much easier to calculata this ratio 1n terma af

€_ direcc benefits and eosts only, but 1t 1s neces ary thet

ﬁiindi?ect benefits and coste should alao be included 1n order

:ﬁ5;to reflect the true social advantaga.' In addltian, Oppor‘ :

'l tunﬂty eosts sometinos ‘may. have- to be usad insteadéof market'

_;bor cost during general unemployment )

This combined direct and indirect effacts criterion has
31ibeen especially)recommended by a subwcommittee of the U.Sa

|  Pedera1 InterwAgency River Baﬁin Gommitbeee' Tne evaluation
.-Tmethods gy recommended are a8 follawszl | |

(1) ‘Dafinitionaa

Primaj, benefihslof the pro*ect—-The value of

Iimmediate pzoducts (or servioas) of e’ nrojeet. 1n~the~casa
of an: irrigabion project, they may be the value of wheat _

:Aproduced by the farmer using the 1rrigation water. L

o | banefits of the projact—-The values
added over '."r‘i : k £ -£he a4 ‘ duc

_services) as a result ‘of activities st mmingAfrom or induced"

;by bhe pbojeetrf'They would not have coourred if the nr03ect»

had not been undertakeno Tn other words, the industriea

affacted by the project muSt have had 1dle capaoity or have

: S

’ ; . deral'InterwAgency River Basin Committee,
}Proposed Practices‘for Eoonomic Analisis of River}Basin_]-




wxiare the ;nﬂta cf'grﬂﬁins‘nhnat.

o8

[

mmzéa ‘the external écbﬁdﬁiéé created b;}" the rpwsées. In

":tha wheat casa, the differenc& between value or bread and

1‘:’va1ue of wheat represents the aecondary benafits.ffi:“= C

- Primazx costs of the project»~”heae 1n¢lude

diréé%Jand asaoci&tea»eostSa -Qirect ee&b& are-bhe value-of-

ﬂgoode and servicea used.fo” esbablishing, maintaining, and -
'operating the pnaject throughout 1ts useful 11fe (100 years
- a8 limit}, mhese.1noludgq'_1nitial investmeptuinv;and; labor
'_aﬁd“maﬁérialﬁf'cééﬁ”fér’repl&éemeﬁﬁ;-mﬁih%@héﬁéé;and oper=.
"ation, cost of 1nvestigations and enginaering inspectlon;

" and’ administration and overheaﬂ in general4 vIn:the ¢8dé of .

erigation nroject they are the costs for placing the Water

at the disposal of the farmsrg Aasociated ecsta-are the-

'-value of gaods*“nd servioes needed over ané above thoae

needed by the p‘“’act 1tsel£ in order to make the immediaﬁe

:jproducts (or servicea) or the projeet available for use or

E sale* Tnese are nonwprojeeb costs. In thenahagt_casei they

L .
]

Sacondagx coste of the project-nThese are costs

..of the activities Jtemming from or 1nduoed by the project
over: and above the direot and assoc;ated OOStﬁé ';hey are
_also non«proj ct ces+s,- In the wheat €dse, they are the .

-costs or transpert and milling the wneatdana baking end dis-,

tributlng %h& hpﬁaﬁ.
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", 'Prom the sbove, the beneflts-costs ratio can be

_,Qp;giﬁaagfff}fﬂgwfjv;

‘;Pro.ect benefita (or net: benefits attributable

-~ .50 .the" progect > (Primary- benefits = agsoci~

- ated: oqsts (secondary banefits - secondary
1Tghcosts)3 , _

iiﬁ_pro.ecb cost&_“ E&xﬁct eosts of the projeet,

"hBenefiﬁs-eosts ratio warb ect benefits

._v;(QJquasurehentz

-TIdeally, all primary and seoondary benefits

"'and costs ars. 1nc1uded and prioes refleot true social 1nter~

_est¢ But, 1n practice, and in normal oases, only prlmary
‘Eeffecta ‘are. 1noluded and only market pricee are appliede

'The market prices are thosa reaaonably expected to orevail

"'at the bime when the benefita and costs ave expected to

1the rats o is.calculatedz

occura Besides, to make ths values attaohed to benefibs
‘and costs. &t yheir time of accrual oomparable, the formula

_of equivalenoe has to:be used so that they can be converted

ipto-preggnt worth or equtvaient annual values._ The follows

ing-exéﬁplé, onsidering only primary aff@cts, shows how




@ab&e A*z‘ Ca«omlation of: Bane£i§a~008ts Ra%iox
&n 311uatr&bion "; _

T ot s ..!,r\»_.“ 10O i i ..\-' Py o

—

1o Caleulaﬁi@n of Tocal Annual Direc% Cosﬁ YRR
ﬁa) Gvera'ion ana mainbenanae L "'7’“'-5‘ 10,000

§) Bonivalont onucl eo0¢ of caphtel 83,700

(initial investmsnt B3 milllon, ladgt ?§ yaana,
" intarest rate. at -5, ¢¢?,f¢ 18. 0.05367)

Total annual cost sl L 85,700

a, caleuiaﬁion of Annual Benefit

(a) Inarsaae ‘i net sdnual oy 1neame 1n Sl
yoars 11#75 (gross benefits to faimer. .,],703@@@

_ 206,000 - operating eaponses %30;669) AR
&;(b) Proscnt worth at. baginning of llth yaar
(0,000 %, 28

,:ﬁ(al Prosent workh of net. ‘benofits, at end of
o cenﬁcr&cﬁion'&l;gaagaiﬂ %0 Véél) ' 134ﬁ3,@00
“_,(d) Annual agnivalent valug.of ze) 1n 75 yeara : '

(1,483,000 % 0,08367) ’ ’ ésgsae._

!3'3 1:;14

3¢ ﬁenefitéwcosts matio @ Een”fﬁﬁa w ?BLBI@_

, g*«## :
. Sauraex
'mmﬁvﬁif{ﬁﬁn@“

trﬁi

' in!ﬁe@ This ceeffieien@ naaaurea ﬁhe produotivity or cha

1npuﬁ eomplsx and is used by Jorgo Ahumada am a. cwztarion

1 "Produetivity” is

fer deﬁermining inveacment prioritleﬂ:
‘ sxpreae@d as tha net diract and 1ndirac% value add@d of tha

pﬁoject, 1noluding prof&tap The 1npu€ complex 1ﬁolude noﬁ

t,?nieri%ie&, dooumsnt sub«

~cernational
Ebonemae Aw“eeiation, ﬁic do Janeiy@, 19«- 95?»

+463) A 1,922,00@‘
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bﬁly:' éﬁa -féé@urééé“fheeaea for -investmen&;“vbutv‘- also those

_ neaded fov operation of the project in order to obtain such

yadded values‘ ?rofits are. again included as payment for

-entrepreneur's services. ”,__ ‘, w”;; ::_ﬂf:.,F,¢'_; o

5

Besides considering both direct and indirect effects,

' social pr&eing 1s also 1ntrodueed. The net value added

'“_'\the numerator of the formula) 1s calculated at merket prices,

lbuﬁ eliminating subsﬁdjes, taxes, and tariffs. The- Pesourcau

i used fov inve'tment and operationi(the denomiﬂator) are
*'priced social y by aliminating subsidies, tax@s, and tariffs ‘

'~(in ocse of inputs) and by pr*oing at opportunity coats

\‘ . ‘

'iin case of faetor inputs).Jum S

~-The formula, prOposed by Ahumada, ie as fol’o

L E

'};}; & VAP a VAP' & VAP:(_-,f;Q:;E

tetal value added : :

. “walue edded in the. project

&  value addedgbackwards ' .

' wvalue addeda_erwards Sl '
‘the ‘opportunity cost. of the project's 1nput
opportunity ¢ost - required to abtain the-

. value added fopmards

‘pelation” eywaen ‘market: price and: opportun~
' 1%y cost of the items used _
i a ‘ inout complex o

«'ufaince the entire uaeful life of the nroject 15 under con«

'-sideration,'formula or equivalence (1n terms of present worth
or equivalent annual value) has ‘to ba applied for the net
h.,value added and the ope"atimg costs, inﬂthe sama manner as

demonstrated 1n 3, eo abovef
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'-fSQi Combined Criteria.c$ﬁ
il ‘ The Stanford Research Institute's oritaria for

.tndustrial projectsal‘ This deals with manufacturing 1ndua-~

ﬁfhviea only and assumes that problems or basic services (nower,

=transport, ebCy) are already 801Ved. It con51sts of two- Steps.:

| (l) Select'“candidaﬁe industries ~~Thia 1s based
70n the study of demand, availability of resouroes or 1nputs,
-*aize or market, and site factorsa ‘? }*Q ﬂ}ﬁl o

T v

e) Determine the gualifieationﬁ of‘candidate

-

findustriéa.» The autbors admit that 1t 18 1mp08q1b16 to pro~-

‘ iv1de formula for‘solvina the prierity 3roblem or te make

°7aceura 56 oalculation. Instead, they us e’ scme kindﬁof tabu—

| lation to compare the qualifleations of candidate inaustriesr'

(

"1 80 asxto assist in the. formation of an’ onmnion.. The cri-,.'
teria or tssts used 1nclude quantltat v& as well;as qaa11~~

tative ones"“

ﬂet mturn—-‘l’he rahio between 1ndus1:r1a1 production

IR

'value and thd“input it raquires« Here, social profibability
g(eliminating subsidies, taxea, and tariffs, and usimg oppor~
\tunity costa) is oonsidered far more important than privata
. b .

profitability as a criterion for priority.-._; ,73' ;
Integrated developmentn-Possible integration with otherf

1ndustries in 1nduatr5al development. ___r'

Wy

fStates Government, October, 1954.

O FoS




| Stabilitz and growth mma Of the 1ndua-
trial project. " | ' '
Balance-of—pazgents effects--Including all

5posit1ve and negatlve effecta a8 discussed 1n 3° -1 above.,'

[

Socio-ecOnomic de31rabllit1-eAdvantages that

V the 1ndustry may offsr to the surroanding community.-"

J‘b K. A. Bohr's criterion for sslectigg manufacturing

"3industries-1, The suggested order: of priority consists of

tffour partial evaluation criteria.,,,

oy

'afixed capital/valus added ratio, or eapital coefficlent.

ifLower ratio means higher priority, but 1t 1s dirficult to
'obtain uniferm capital coefficient for the same industry
fdua to the fact that such ratios vary widelv from country to

| country.‘

(2) Skilled labor rsguirement—-This 13 measured by

percentages of professional technicians, skilled workers, and

foremen 1n total 1abor force.---3

(3) Location—-The distribution of 1ndustries .in

developing countrles should be such as to be able to take

the advantage of transport costs. This 1s measured by a

“1ocalization cOeffiCienta The greater the coefficlent,

1K. A. Bohr, "Investment Lriteria for Manufacturlng

" Industries in: Under-defeloped ‘Countries ;" The- Review of

'-_‘Economics and Statistics, May, 1954, pp. 157-166

(1) Cagital reguirement~—This is expressed as the i

T TN TNy ey e T —— — e oo e—— P e ————
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the more highly conéentrated geographically will the industry

- bg,

L '714) ﬁm’ddmném size of pla.nt m the 1ndmﬂ~~The
'plant in each 1nduatry needs & certain minimum scale for
aeconomie operation.{ According to this criterion, 1ndustriea
;_fwhere smaller plants predominate will have higher priority.
| ?he indusbries under comparison will then be ranked
ccording their aGVantages and disadvantagae in tarms of

,the above facters, eaoh allotted 8. cerbéin classification

“_'coefficientg The lower the numerical classiflcation 00*

' \efficient, the more favarable the characberistics of the
' _kindustry will be and the higher, therefore, 1ts oriority.;
' " Hore again there 18 no formula for'oaloulating a’ singla

priority coefficient. Gnly the favorable and unfavorable

factors are compared in each specific eaae.




t. 'som;E‘ iﬁé{m‘-;@im@n EXPERIENGES aND GONCLUSION . .

. O The Philig_ines Xndustrial Pro;ect Fonmula.

A modified vereion of the sMp forMula has been actually
ﬂused in the' Ph1]1ppines for the | determination of 1ndustria1
‘projects.%' %h& purpose is" o eompare 1nvestment projects
| 'ancarﬂlng ﬁa the rabiu of benefits a cosbﬂ h@ﬁh 1n hh&

_'direot aense. The benefits include: (1) net value added
5to national 1neome by faotors ef preduction, corrected by
:'éﬁ “essentiality faetor to reflect effeote of the project L
'on external economies and 1ncome diatribution; (2) net ;
"impact ‘on balanoe of paymenta position; (3) net conbribu~4
tion to employment of local labor; and (4) the additional'
_ economic valuas derived from the use of domestic raw~mat~
_verials and supplies. fhe'coass imelude-only;aapital.and
,forezgn exohange =x~equ1r;>d by the project in fiz&é'd‘-:icapital .
and circulating capital.  Both ‘the annual 'be‘nef'ité-' and
annual costs are exprassed in local currenoy (pesos).-

The formula,is as.. followse

IF 4 Rl + Pg + R + ﬂ |




me

"”Whera

IpP. 8 Industrial pro jJects - RN
‘551 #.Neot value added to national 1ncome, eorreoted by
. an @ssentislity factors B TE
8 Het balancé of payments erfecta; :

: um aecordsd to the use of domestic raw mat*
x : rigls @ngd suppliea; :

vie o Ry =,Net contribution to employment of loeal worker8¢

The netHValue agﬁed 18 equal to the sum.of payments

'co-faotors cf produccion, axcluding that part ramﬁtted abroad

' by foreign ewners of ractors or production.' In the form of
'.,7”“'R1*= s (w + §-+ o + EL- I

@ 3~Essentiality factor determined aoeording to (1)

.- -stonomic importance of the produeb (3) Sourcd. of
raw materiels and supplied used, ¢ é source of
capital equipment, and: (4) source and nationality

. of financing,

w- 2 Compensation of &1l offieials, employees, and.

- laborers:.
2 % Rent for.the use of land: (8%) 5. buildinga {228
-+ and machinéry and equipment (16%) 4
4% Interest pald fér borrowed capital (aetual or 6% -
'~ when not known).
' p @ Profits:or returns on pald-up capiﬁal (165) o,
~ K # Potal investment in the firm, fixed asaets plus
ne ~'w“yﬂc1rculat1ng capibal.: ' Lo

The net im“aee on- balanea of Aa..epﬁsg _Siﬁignxié

meagured by the difference betwaon foreign exehange earned

oY, saved and oper&ﬁing costs 1n foreign exchange, both cons

varted 1nto peae'equivalenta, Dmmescic intermediata product
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~ with. an 1mport content exceeding 80% ef the cost of the proa
. ‘duet must - deduct from-its value the 1mporb cost. The fermnla

. PR
LN B -

'" ‘ror this net 1mpact is aa f011¢wsz

Tha adﬁit;onal_eqenomic valuea derived frem tha use

 0£ domestie raw materials and a_pplies is measured byz 3'“

R;; o o 5 x m":'.;rmt_ '-x.-";thd,

rmd % Value ef domestie materiala and supplies used in
preduction, excluding the value 6L the-lmport
‘content of domestis intermediats product that

‘' oxceeds 50% of the value of that ,products . .o

rmt 2 Value of ;the total raw materials énd supplies. usad,.

048 x m&/mt % the coefficient méasuring additional -
: gconomic valiue generated by. the- utilxzabian of the .
daméstio materials and supplies» ' PR TE

The net ¢ontribution te emglgxgent 1s maa&uxsd by

the numben of Filipino Workers paid a% a unifonm averaga of
2 009 pesos per annum (390 working daye). QhenQOPQu;g‘igg

By® :La =z 2_' oee_*

ld % Number or Filipino workers empleyed during ah leasu
300 days -a year.L..-; , _ e

;— In'thé calculatién of

Ihe groblam.of social.'rici

:;benefits and costs ratio, the net va]ue added is. arrived at

- by eIiminating taxes, subsidies, and tariffa as diacussed

before, -m;@_ ‘no: equilibriun price is applied for fore 1gn

o — fm e 1 -
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.7jexcbange‘ The social prieing of labor, raw materials, and

" the "eSSentlality factor is a8 follows. :

Labor»aﬂnly unemployed workera are ineluaed, as their

-"1soeia1 coab would then be zero and 1is not reflecbed 1n the

' ‘net value addad;_fi*:ﬁfx

Raw mater&ar;#wlf the raw material 1n question is in

' ﬁﬁf;;.excess Supply and is exgected to remain so (itﬂoa th@ res

"Hfsguroes producing 1t cannob ﬁCGSibly be used elsewhere),'

"7 then 1t will be accoraed ‘a premiun end 1n°1udad in th° for=.

; ”ﬂfmu1a, bscause 1bs social cost weuld be zOPO-E If iﬁ is in

q’fshart supply and will remain 805 1t should not be included
a8 & positive factor, but should be. deducted 1n full from

“valus. added.f ether cases bebween theae twa extramaa may bé

dealt with by deducting the coat of the material 1n questian

-frOm.value aﬁded at a figure lower than its market price. It
s %o be pointed out, ‘that this. premium is also. 1mplied in the

.- essentiality. factor¢

_Essentialit,-»This is evaluated by rating ‘each of the

) four deberminants or esaential&by With accounting polnta
. renging fiom 0.5 to Zub. . The point. rating 118t 18 shown

belows
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-@aﬁlg.ﬁgigL Eaéénﬁialiﬁylﬂating;_

'l.

g ‘ﬁw—-—-—ﬂ; l '-

R 1A. Economic Largely Parﬁly' Largely Partly i:Largely

P lBo Eeonomia Largel‘y Partly

{mpors .. 1nﬂfin- semiw, .. - gemie. :a_sami—,hz-.in TaW
tence as -1 had rinished, finishad finished, form
- an export form -  partly _ p&rtly .
product L r,;- finished : ' 1ip_rawxffﬁi-

impors . used by for- for . for 1
tance ‘a8 .'other. - othsr 1ns ba&lo;--~"f‘
- product . induaa ' dustries, human . 4141
.- for domes-tries partly . needs'- %
N tic use .:.51, ‘for con» SR
X s Sumption . P IR \ SR

-%1 3;é§' materials Largely Partly Parcly Largely iﬁerggly

and . . ‘from - 1mported, fmported, 1mported imported
~3upplies domestie partly partly . . in rew. in-fin-
-used : sources in domeS* domestie and .'1shed and
e e tiﬁ raw AP semi~:% . semis -
L form S finished Ffinished
S - - £orm : :;Trbrm .

3, Capital) Entirely Largely Partly Largely ,;Entiraly
' ,equ1p~‘v loeally” loocally 1mported,1mported 1mpersed
“ment .- fabpis . fabris  -partly .
. cated, = cated . lonally
N _ cated

4. Souree - .Entirely Entirexy Largely Partly *Entirely
- of finan= national, national, national,national, f@reign
¢ing “over S04 less than partly - largely
A j‘paid up 50% patd foreign foreign
?P .
Bourcai Phillppinaa Hatinnal Enonomio council, Fiva~
mic and Soclal Davelo_:enb Progran for F Seq




':2@ The. Eagerience in Taiwan.

While the Philippine formula 18 somewhat sophisbicated
_ (1n fact, it is the only country 1n EGAFE area attempting

: f,at quantifleation or inveatment criteria by uaing 8 formula),

rTaiwan's anproach 13 very practlcal.. The ecenomic develep»

o ‘ment ef Taiwan in the past ten years folloWed a normal pgth

L Pef dsvelopment by sbages, each atage paving the way ror tha

"f?inext. The policy ie aimad a non-epectacula :but sﬁeady
'?' growth, giving equal emphasis to agriculture and industryo
- In the developmenb of 1ndustry, 1ight 1ndustries come first,-w

_,heavy, oapital gooda 1ndustriea come later. And all the
whila, power and transport have been kept developing and
| expanaing 80 that poWer has now become ene cf the 1mportanb
looal advantages eomparable to labord L ’
This trend of developmenb may be aeen from the distri»

s

bubion or grosa fixe& capital formation in che following
_tablea e .' .. . _

Table .5’:'53' Taiwan"s Gmss Fized Gapital Fomtian, 1953*1958
e ‘ S unit: ﬁg&-mil;ion "

. Agriculture {in- . 566 .689 707 848 872 953’1,119

T oluding Forestry S S, ..‘-._h. o

_?AManufactur ng .- ‘v-341 ‘s45 493 B39 074 1,335 1,775

. Power’ (including -8 177 397 686 ;508 704 o7
“gag ‘and: ‘water - o _

supply) Ao o
Transport & Coms  B8l1 362 363 270 464 72T 982
munications S I
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tion -,-., e S - - . .

”"Mining R 'zii" 5 18 97 . 46 - 98 o4

' Coumerse - ‘ 171 265 887 285 -814 - 108 93
“Others . 2510 321 B8R 471 368 .570 .. 720
RO '“:"]019 8,540 8,737 3,487 4,007 5,044 6,381

: Sourcet Diredtcratenaeneral of Budgoety Acd”ﬂfﬁjﬁ;igij
..__Statiatica, Exeeutive-Yuan, Repubiia of China.' e

Lyl

Tgf baeic faetora in 1nvestment deaisien-making ares

-:I f1eapita1, axternal economiea, market demané balance of pay«

e

'menta, and amployment. ?riorities far 1nvestment were forw'

._.mulated 1n general bwrmafat each stage of developmenb,

, Liwhich may ba brie”ly atated as followaz

.Qy. Tng sbabilization period (1949~1958)-Agricu1ture

received greateatfatbentlon due to the urgent rood éemand

arising from the audden 1mf10w of about two million main» |

landera to %hif ;{about one*third of the ‘then Taiwan's

zpopulation). Besidea a vigerous and suneessrul land tenure
reform program, greab emphasis waa laid on. irrigation, fer~
tillzer, and farming tedhniques.. On the industrial side,

B bigh nriorities mare given to three ”key 1nduetriaa _
'power and tranaport, chemical fertilizers, and textiles.

. The davelcpmant or ferbilizer 1ndustry Was aime& ab ubiliz~

'_‘1ng 1aca1 maberials and aubstituting imperta whioh then

e@nstitubed about 15% of total 1mport8.. The developmanb
_af the aotton textiles 1ndustry was raﬁher apectacular:

-productian increased by 4.4 times from 1949 to 1953. But




Mt T e i it L e s T T

108

. thig das the tndustry in wbich Ghina had fatriy good exper-
1éﬁéb.ana-féeilities; The major thing lacking waa raw mata
"{erial (ootton), and this was. providad for un&er the U.e. L
. -aid commodity importa program. "_”-; S f--Fﬁf"Qﬁbf{;J‘ﬂg
“_ be Tha Firsb Four-Year B@veloggent Plgg(gerioﬁ (1983~

' ff$§§§)o After stabilizing the economy, a four»’ear econcmic
eve Topiont—planr 'ﬂ'ulated.l Ib was mginly'an inveat-

.;vlment budget consiating of production geals for majer agri~
 eu1tura1 and industrial products.' Tha aim is to inerease
: 7;idomesh¢e production in order £o. meat tha inoreasing loeal
demand and to redﬁee the baiance of paymancs deficits. Bew

.sidea agriouitural production and pewer and Bransport, top

'T 'pr1or1c1es were also given to 1mport~aubstituting 1ndusbriee

 :(£ert11izer, textiles, oil refining, eement, ohemicale) and

!

I"msdium and small size 1ndustries (1ight or canaumer goods
';1ndustries and handicrafts). In ahart, the emphaais was to
‘broaden the baze. of domesﬁic produetion and to subscibuta

‘:conaumer goods imports aa far aa poaaible¢ _ f'“

It is to be pointed out that during this peried, pre¢
”tection and other 1neentive measures were applied rather ax~
tensively. “.. i '_' | _ | o |
:f“ag} Tbe Sacond FourhYefr Bevalo lent ?1an 1eriad (1957~196®).

The chief objectivea envisagad by the Second FOur-Year

R
A

' iﬂepublie of Chlna, Econnmid Stahilization Bmard, T

Pirst Fouerear Eeqnamic Development Plan, Taipei 1964
f_”meogranha , .




'”-5ﬁ £.bug with greater emphaais on export 1nduatr1

07

:'”;Plah} are te raise national ineoma (6-6% per annum), Ane-.

-crease employment opportun*ties, axpand exports,fand furﬁh&r

g:reduce international paymenta deflcits, "he general path

. r iof deVelopment is mainly a continuﬂtion of the First Plan,

5 §..and me start-

'I-fi}fbing of some heavy induatriesq Tt was, envisagfd?that s smalls

b
W

*';sized economy likef aiwan, whieh is 1acking in. 1ndustrial

| %Qmaterlals and which has an easily saﬁuratsd ma ”“t; needs

‘feapacity ta import and to enlarge its market'for continued

‘rf and expanded productiong Already high priority has been

given to 1ndustr1es which utilize local materiala for pro«-
“f/duaing exnort goode (or 1mport substitutes).. But they are.
.mainly 1ndu8tries prueesaing agricu;tural products.' Naw,
T new’ export lines are vigorously ‘promoted whioh eit&er utilize
-floeal maﬁeriala or’ imported materiela. . Indushries-utilizing
im@@rted crude oil, cotton, aluminum ore and- 1ron ore ‘have
N &lready bean well establishea. Hew linea of proauOuion
Iubilizing imported raw materials and’ procaseing them for
 :exporc are promoted with great afforts’ The purpose is to
' diversify the eXport basa and to make the ‘best use of 100&1

aﬁv,emas@» 1n1&b°!° -a%d--_.-pme_r:-f» - This 8, of. -cou_n@w 8 very . .

R | |
Republio of Ghina. annamic Stabiliaation Board,
“i"e.FbunQYeér,annemiQ Bevelopmant Fl&n, Taipal 19

. %0 have a subsbanti_fiexport seetor in order to 1ncrease 168

b i

e i




7-Q;axfficu1t fiéidy Dbeoaiise - 1. not onlf-inﬁolvéé“thé5§?6blemmof
;quality and ecst of bhe export preduct. but aleo the feraign

- _‘trade policies of other countries. SR ;ainﬁﬁ,iiﬁfynf*

The eseablishment of new heavy capitalwgoods 1ndnetriee

":}is undertaken with extreme eaution. F@r this involves ‘huge.

-ﬂcapital and.entaila greaﬁ risk and Waste, and unloaa the

73ﬂ9quﬁ¢¥ afﬂraw materials supply and,markeb damand'iaJQn-

-_aured, lt ia'noﬁ eoanomiaai to davalop sunh 1ﬁdﬁa ”1s&¢
Perhaps this ig the problem with maat of- bhe deve eping'

',Gountries of relatimely amall 4 204 Here t h need for re-

‘gional cooperation 18 urgent‘ TThe nﬁw ‘Iine aof heavy 1ndus~

 tr1es bried incluae a Sino~AmeﬁLcan joint shipbuilding

' .undertaking (ﬁhe Ingalls-Taiwan Co.) ‘which was established

‘1n 1957 and whioh has built two. ss.ooo~ton tankers, a pr&*

vate. automobile works with teehn&cal cooparatlon fram Japan,
‘and - a propesed.aoo eea-ton eapaoicy 1utegrated iron and
I_;stael plant w%ich 13 sbill pendlng daeision due to difficuI#
_ 't‘,ies 1!1 regional cQOpsration. :
Besides,-a multlﬂpurpoaa water . resourees development

';project (the Shihmen Reaervoir Projeob) was also‘undertaken

. Which.WOuld-involve~a total'costwof~$72-million;' The Plan

-also stressed tha reed of {mproving. the productivity and
"making full utilization of the capacity of existing plants,
this ia considered of eQual 1mportanoe aa the eatablish-

_,nwnb of new planta; o
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.' 'réeiw'ai‘:'ﬁ--*eeanbﬁi}-o- dsv-elapmént in the phﬁt agm =b;o- ﬁald_
real nationa& 1ncome *ncreaaad 34% during the First Plan
period (or 8% per annum) ‘and. ISﬂ during the first three years
of the Second Plan period {or about 6% per annum). But |
two undsrlying faets ahould be peinced out.- The rinst is
the 1mportant role played by U}S. aid. Ib 13 eatlmated bhab

f L S‘ aid centributions to Taiwan's gross fixed capital forma~ 

tion range from 29% 50 30% during the period 19a3~1957.
Secondly, the rapid population increase during 1933«1959 at

an~exceédingly,hlgh rate of:SeVp pep-annum-veaulbed-inwa- C ot

mera 2% per annum increaae in veal . 1ncome per capita for tbe
s&me periodi dere is a 033@ in: whieh no rate of invastm@nt
thab ia oractieally attainable-will guarantee sustained @COo™

namie pragress. unless a positive population policy is

have qertata aommcn characteristica of whieh it ney be 1nter-

s estintho ma&e a ‘rjeﬁ eomnarison.

By Taiwan and,‘he Philj n1nes‘comnared,

R

:ra§- Tha Qroblam ‘of. malntaining relativalg higg rate of

'{’fﬁand the ?hilippines achiaved ralatiVely‘

T

1Eépub11¢ of. Ghina, Council Tor Emited States Atd, Execs

utiva Yuan, Beport-on-Utlilization of Tnited Statga Begnomic
Ald 1n Taiwan. Talpel, Fobruary, 195$fgmimaﬂgrapﬁb§)g‘

D e e
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jhigh‘rsﬁéueffgroﬁéﬁfin*ﬁﬁewpastrf7?&1&an5witné§sea.s%~péﬁv
' “gnnum, duving 1953-1956 while the Philippinea witneaeed more

" 'then 5% per ‘annum during 1960-19565 This. high rata 13
‘  7eh1ef1y 8. result of the favorable capitax/ouﬁput ratie» In

Taiwan, the avarage eanital/output ratio during the“FLrst

"mjpian neriad was‘ab@ut'l.z, as inveetments were maﬂa chiefly

"f-mn agriaultupal imprevement and lignt industries. lnntne.

f'Philippines, the capital/output ratio ves, as 1ow as ;ﬁ?zdﬁrv

'“_1ng 1950-1054; ‘bacause: 1t was & period of’ reh& 11 ta*ien and

'ff?econstruetion and becau&e 1ts natlonal accounjs;underesbi~

"-'}mated,sross 1nvestmenb In. seVeral aspectsa But as develep-ﬂ;.

.,:eﬁfavorable c*raumstanoes will no 1ongar
313 cognition. of- this, mha Philippine pro-
] '?1gram has set tbe tarﬂet rate. of 1incowe growth at 6% per

;:same aa An the pasbg assuming a capital/

_output raelo of 2. ?ha,gacgnd-glgn,off;aiwag;qun{lcweged
-1ta:paxggtﬁr@pe.ef,gféwﬁh.ﬁrgmga%fﬁQuﬁ%E%ﬁpér_annﬁmﬁifiﬁghhs
_jfﬁ&m-graaﬁgimy:secsméléiégfsthaﬁ these "mbdest™ rates have yet

"~to be acnieved by greater efforta¢

_ ﬂb Ths ﬁroblam of increaging the rate of nat,investnent.

- Tha rate of net 1nvestmenﬁ in beth countriea has nct grown

nto the. extent required to attain ‘the uaﬂget rate of growth,.

income diatribution, bux this inequality haa not given risé-

v

i il s T ke e e
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o high Tabe of sav ings ‘and tnvéstments ™ In Paiwan, (fairly

even distribution plus the politieal considerabion of ahow-“

L ’ing censumsrs‘ freedom to the communist-eontralled.mainland-

‘made it very difficult t@ curta;l the people's marginal

+3;gropensity to aonaume‘- Hera, fiscal policy has a mmre pesi~

o tive role”to play and’ the PhilippinoSa With 1t3 hlgher per

'ffcapita iqcome and’ r;cner resources, ‘is in'a better position

;kito effect a higher rate'of-savings and aneatment;; :

Balance_of, afients and eggort 90331b111ties. Tbe

-fggo eountries have persi&tent 1mport surolus, covered by D.S._

.'&id Bobh depend on. B few traditional agrloultura] p?oqucts
’ as the majar foreign exchange earner. In the case of TaiWan,
for ex&mple, for every 31 WOrtn of goodﬁ and services Eroe
,ported during ths period 1951«1957 it Sonld’ pay only 0, 60
on the average‘ The balance of paymants defmeits ‘ave caused
by m.ny'faetors. flhctuations in eXport sales proceeda,

' increasing need for- investment goods and raw materials, and
‘”living beycnd one 8’ "mieans™ 1n consumptior. From bae views-
-point of investment criberia, top priority should be given

f.to new' lines of azport, tbat 18, incustrial exports. Thisf-

.18 belng pusﬁed.bard in Taiwan, but the task is concsivably

a very dlfflcult one. ' - | |

1For example, in 1964, nabional 1ncome going to’ enterpra-
néurs; and' property | .owners accounted for 56%s  Savings and
fnvestient from- these’ Sourcés ran only 4+ 5% ef aational ine
cone . during 1950~1956. _ ,
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d@, Unemglozgent or underemgloxgent. Thls has been more
erious in the Philippines although the seriousnese mey be'

- subject to different inberpretationa. Both give high prior—.

1ty to prejeces that crnate more employment oppertunities.

But the rate of new job creation has been small eompared

_With the number of unemployed. The Phillipines National Eco-‘

'“'.enemic Council estimated in 1956 that the unemployed Were

_ .about 20% of the total 1aber force.' Even With optimistie
ie7~eatimates of employment creatien ib weuld teke thirty years
of investment at the olanned 1evel to eliminate unemploy--

menbt

ég Concluding Remarka.

The above 13 but a sketch of seme of the develepment

prOblems in 1sland»type economiea where 1t 13 evieent that

growth dependa heavily upon development ef export 1nduatr1es,

Although it is true that the preblems faeed by develeping
eountriee may be more.or less the 8ane problems, there have

A not yeb been any uniferm anSWGr(s) for thetr solution. It

depende on the *nternal as well as external conditiens of the '

earticular oountry-in queetion. It alse depends on the stage‘

of develepment already achiaVed. The dlecuseion in IV; 2a

may have brought eome clues to the preblem. but 1t 1s quita

beyond the scepe of the present paper te elaberate on theme
To return to investment criterianrlt 18 clear from all

--the foregeing that ne matter how many espects are involved

in the preblem of 1nVeetment decisien, and no.- matter what
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”icribaria ls applied, ‘the- following two baaic pelnts ahould

b6 kept in mind in sy formulation of an 1nveetment progrum:

. Allogation of resourcss among alternative uses must be based
. on, 6he fféaly éxpféséé&*pﬁeferénéeé'cf-conSGmbréﬁ':Aii the.
'atrivings to raise 1neeme per oapita are. aimed ultimately at

f_the widening of the range of choices 8o - that the people can.

-'enjoy a highar-standard-of living. The problem 18, at whatl

'_apeed is the rate of investment to taka place 1n order to
raise inccme, This depends partly on a subjacﬁive avalua“
ﬂ“tion of the aocial and political setting and the erganizing;
abiliﬁy of the country conoernadq An@ther problem 1& 1nto_
@hieh direction(s) ahould the resources be put 1n order o
-best serve the ultimate aim of consumption. ;dgalgy, ine.
'vestment:ahould be-digtributad among thg;vayibﬁﬁjin&uatries
exactly as: pesple's income ‘18 distributed smong the various
'goods and. services demanded, Thim would result in & hap

monioué-giogrﬁﬁ-ﬁhieh:can‘be worked out thrbugh'ﬁhe-ihstvn*,

menﬁs of: aocounting prlcea and SMF as elaborated in IV, 3,
.and 4. Ac.bual}y,: ghg. di.str;bution_ of i_nvesgmen_i; will depend
on,the main*eéoﬁéﬁie’¥acﬁs of-thé éountrjiééVWéil as on the
subjeotive judgement ‘of the planning authoriﬁy as to what
should ﬁhe ccmposition,of goods and servioes look 1ikes,

Second, theainbaraegendencg-of fnvestment decisions, Weo

matter vwhat oriteria to be apylied and what composition of
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output o, be had, the aotual 1nvcstmant will ba aenditioned.
'by the: intep-industrial relationshipa tso 8ome exbent, ané
_the subjective elemenﬁs stated above will have to: reconcile

to the. dictates of these—relationahips., This 18 the .more. so,

"J;the more the advanced produetion technology is applied.;

:-PerhapS, then, the availability ef mmre knowledge and data
'abaut these relationsbips would facilitate the determinatian

zi 'or 1nvestment An' developing countries. And it $3r1n this.~

7'3ensa bhat 1nﬁestment uriter&a in the aontaxt of everall

C pr@graming has mom aignnﬂ.qanﬂ:eeq
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