G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

% Fubruary 1973
(RI6TNAL:  ENGLISH

Expert Grouy lectine on User of
National Investnent Critoris for
Industrinl Procet Anplysis
Washington, DiC., 28=3C Horekh 1973

M Soelal Velue of Investnent
: o omnd $he

% A L5 Tl
Shadeoy Yoo Brto

L. T o et 4 £ e ehan e 3 A0 ke TS
41 ¥ &k*;f‘:"—a {07 f} H {}.’ﬁ j}*{i

Guidciivce for Projoet Svesluntd ;.}s/
suidelincs for Pre Lot el “t:ﬁz_f_

gg‘ Tha views and opinicne axprosscd in this deoun .. nre thoss of the
author and do not necossarily refloet tho vicws of the scervtariat of UNIDO,
This documunt hag boon roproduscd without fepmsl editing.

id. 73-1101




i ;tepy of thit nport may not bc up to the proper
 legibility standards, even though the best possible
J] €OPY vas used for preparing l:hc nnter fiche.







-l -

TABLD OF OGTTIN

1. Introduction ‘ ; -
2« Soma Theery
3.  The Applicetion

48 Some Remorks

Teblest Toblo ) - Estimntod Employmont in
Public o Privote Bee %:urg
(1962 - 1369)
Toble 2 = Eetiaatc of Net E}ut;m’%: in
Stipulated Industrier
(1968~65 to 1973-74)

f?f*bl“* 3 - ‘?sti.zwt ed Invostnent am*i:;;g
909 = 1974 '

Y 16 4 = Betimation of the Social ¥
of Inthment fgr Indt

05 = Emhnti&m of Jmﬁ& Ve







L. Introductios

his paper ie concerrod with tuo of the Bf}?t_‘?u
paraneters thei the ggiﬁelim:ﬁ for Proicet ivn) uction (&ma&f‘@rth,
g)g{gg@_gxﬂas} have 2dseusred ot lon~th, 1 i '

@ opartieulsr, we ghail
eoncarnod here with the secind value of investron! ot the ahadoy

ERoht

ntionad

wege rate (see in prrticulny Qo 1,015 st 17 of the

S5 Gﬁiﬁiélineﬁ) B
I A
In Seetion 2 1 shnll poosmt ~

symonsie of the srarents nrecentod
in the Gullolines. In Scction 3 7 ab-11 Attt ot astinotins the

velucs of these prranptors i $he contomt o of the Tudisn ceonoay

Thosc aatinnt. e will, of nceesoiiy, Yo Vory emiics  dhey ope ceant
to ashow mercly 1) 2 cpdops of nreritule inwolved. Pertly aleo, the

ok AR 2

point in an cxeeedsc sueh as thic {0 to wpdso Joout smlapply the kinds

of eatur thet oue mll naed ‘tsa colloet i* "1* u.;’“ to

“te mueh astimtew 4

The fornm mﬁ t;,:r u~li ?w of 4n denend vary :::zm}; on their
q ; ury el

~demands T heve fdwid thed efficin] ofton 4o not
cast the wnte in oo owny whieh ;.,zf o tk{xﬂ té Ye of uce for thﬁ ,
purposes of . reeney soncerned with projoct cveluntion. This is,
of aﬁm*aﬁ, not surprising, The aothods

g ravoentod by the Cmdch nog

-,

~ra not entircly woll=loiown, The questions thet one needs to ask in
following the ne

thodelosy ¢f the f‘m%hz c#onre oues which have not
ull h*\-ﬂﬁ fﬁtiei‘:&tﬁfiq wc}ﬂ?% Op tlZi" i ill el %@ﬁ%ﬁ 81 C?«a
¢ this pancr, '

n the eourse
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But finnlly, somothins hore than nor. dnts colloction and their
uge are invelved in the siethedologsy, T 70 not bolisve tlat | overnment
agencics will %o in » position to rticulot  in officinl documents
answers to all the questionn thet the project cvelustorts office
will wish te nsk in tho course of its work. Aftor cl1, governmen
decisions with resard to tax-ti ony 1'eensing; ioport controls,
saviags, cte., chenge over tine, ‘lorcover, difforent projecte will
roquire of the project evaluntors to ask in sener~l Aifferent scts
of questions. Often the eveluntor will neasd to meke simplifying
hypothescs ~lLout povernment policics. It is pr:fecisel;,? in the
formulation of such hypothascs that - watter of Jucgenent will be
involved. Suel judzoients can, it scons to mey o Lo amnde only in the
course of repeated oxcreises in actunl preject planni . Projects '

eannot renlly he ovalusted = at least not Wy the yopdotick of
netional economic profitehility = irn the nhecnce of a fairly
detailed knowledge of covernment policios.

- The purposc of this paper is not to establisi the velue of the

hadow of investrent or the shadow unge rrte in Indin (in any eosc,

Fares

the definite orticle preceding the fore aoins porancters is misplaced!).

The purposc is purely illustr-iive = to see wint kinds of srgunents
erc invelved. In this scase tho nresont popor, nal the accompanying
poper on the shodow price of forci m cvehr Iy omay oo token in
conjunction with tic case studies in Part IV of the fuidclines to
demonstrate simply that the notlodolos oy of ile Guidelines i
~oporational. ' : :

a,- Some Thoor;

Both the socinl Valua:f of investmmt end the shndow woge rate
hove been miven extensive ‘trﬁ:rtmmtg in the Guidelines. Here I shell,
merely for completencas, reproduce the breic nrowients that lead 4o
the approximate fnrrmlm thﬂ are derived. th rc.
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Phe prodlens thet 1o np. SO0

T STTECC i Luh Ly portoin o tio

methous by which to value inve. toont Lohewr thot ore

involved in o unrein Sregcats  Potent CoVery coeurate,

one Will need to lmow oy 2e1saly whoro Yo Lvestuent Livelyve Coies

from (i.z. the soures of the fung

&1

iy o vhet o ds likedy to

heppen to the resowsor i1 i+ is not involved dn 0 progect wiier

revicu),  One will need olwo to now itcile oot wEtlled labour

cmployed in the project - where it comue epar it whnt it would o
in the sleonce of the project. Tt is olein 4hof the answers te

these questions will very

generally cronitinge, fres projeat de

px‘og\;‘ct.‘ The wxtont to *-,}}xie? e R R v ' ut these mattors
...... nd naturally oo the enge st ! ”éxgair::

jué{g&m&nts on the port of tho 1 ’ '

to Le mede. shnll nnks 1*6{*?21“*"1

factual parsacters to a?atm,:

par~meters in Indie.

Having seid this, I o to the probier ol hands Lot ¢ denote

R0 i
the direct opportunity cos! of 1w grilleod labour, I wekilled
lobour is dram directly from the purl fector; z1ill represont the
rarginal procuct of wngtilled 1obeur in sericulture,

w the industri<l vegr rate. Tyndenlly one will sunposs that wis 2.,

Bven if the unit'of tno i 5ol rfﬁ,&;*r, Loth w o
¥imo. I nssu.., without mueh “istertion - 0
that they are Loth constant over tis

ment in the modern sactor cponto

its allied ,...otwitms.;, such ao flﬁhgl‘*l@% aHR ;ai'ﬂ,zat:ﬁ;ig:r:m, ag well

o8 sewvices, If we now writs By 7 the nnmual inerement of output

(assumed consteat) in the rodern sestor e to oouniito of investment,
the rate of net profit duc te this investaont

Hrite by s tiu urrsinel arepensity to save out of prefits in the
modern scctor. It follows that a(y - 4) will T savid wut of




profits and (1 = 8)(y - wl) will Le consumed. Donote by pinv

(assumed constant cver time) the overall socinl voluc of investment
in terms of consumption. It follows that the contritution to
%81‘0 mte consumption by the net profits due to the unit investment
is

PV a(y = wl) + (1 = s)(y - ).
Assune, s 18 quite plousible, that unskilled labour soves nothing.
Then the consumption that they derive due to this unit investmentd

is
(w - 2)l. :
It follows that the contribution to aggresate consumption due to
thiz unit investment in o typiecal yeor is : (e L

pihv s(y = wl) + (1 = s)(y = wl) + (w - 2)1.
Thus, if i ie the social rate of discount ( nesumed constent over

time), the present value of the aggregnte censumpbion strowm is

. inv .
pinv _ P s(y —wl) + (1 -{s)(;/ - wl) + (w=-2)1

inv

Solving for P onc obteins

pinv G - s)(v ~(;1); -!;l)(w - z)1 (1)

 Ixpression (1) is on approximntc formula for the social value of

investment in the modern sectar.} Henee, if a marzinal progjeot
draws investment awny from the modern scctor, the cost of mthment o

embodied in the projoct will he valued “a.zy its ﬂmce va

. TMurning to the shadow wage rete, note that in e“’xplcyinu 8
marginel unskilled worker, agricultural workers as a group gein

(w = 2), and in making the paymant of the morket wage w, tho net
loas of aggregnte consumption is (1 = g)w + ¢ piv,, Henee the
shaday weo rote

E v o= #{u=zy+(l=s)wss PV oy or

_/ 3ce Sunﬁoli‘ms Chapter 15, Section 15.4 for n wore complete
discussion. :
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It ou~ht to o noted thnt we 1o fefindng the mhsdog o pete o

the casumtion of ~ivins cqu-l v ot te vorhoest artennstion a

congumption of profit enrners (wi.othow

4 i
-

sector or thuse of {the goverinoat).

more genernl forsulstion thol would op

.
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d}.fﬁ rent weiohts o thego in =L

3. Thu Ap plicsticn

In valuins the inves

1o lnow vhers the resourco eongs

i e g;iven project amprm |

& project vorient? f}f;g‘%hﬂ

tion? Or uket? That ic to s

oroject necds to Lo newm.

et the tot-d veluse of &?*

broadly decided in adveiace, 1t weuld %o £

tnvestment in o pw ie sostor dndusterinl ciegeet on the pe

that the resources invelved would, phids voul o the oo ject,

e in the hrnay of ?i,‘;{éw&;m t. T ST T T }s‘*
wont s to roflect th¢ Qovernnent!

¥ ond 1 to represent the anredn

_of the pullic scetor.

to do this. The PivewYeor Plen dc

of totel Oovernuent cxpanditure diruet
investmant carricd ocut tn the publie gﬁctﬁr ever
documentod in detnil. § shall, tizj cfora, ot /

1 for the medern industrinl sceter of tuc cconamy ne o 'aﬁ%ﬁl% {L{g; :

£

3/ Seo Quidelines, Chnptor 14, Scction 1; for n deteiled o=
- mchQt—-‘x - : 5 B
cuasion of thiu. :
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pactor.

in the nodorr oot of ke s
Aiffer much in Indin,

Por tho vurrszge of tol
gos dleteatodl Lrotho acews L

project in the public

gootop
induatrial seclor of the
agsunplione alout this o
hand.  Townrds this it
. seotor (and the n1livg |

, fiﬁhi:iﬁ) as well o t;;z::
%awrﬁwme*a with incu siry»m
-of :I:}iii;%;; $hic le
and 11 genufneturin:

2 {v) tromegnort
an Lopored sines

projuct cormpoten o

in the Fourth Fiv.
zmwﬂetm, 1, one noss
ati;mlcetr»é inriﬁatz*iw? o
pre jection is Ewgﬁl‘im* 4
Hinietry of Labour pullice
o rosult, the followir

i s nloindls guite

LV

o . 2 %, L 3 :
corrosponding velues in the publie

tro toehnolosics

lic tho o regtor a2 not
- m"x 4 ] 8 * Y

ergn wtuly, the oholoo of industries
wothei Cinvedisent in s dndustirisd

x # ‘ Pl . 1
wondel fivert funds enly Lrod the

: &y N 5. & B
irent. Sestivas te onz, aliornative

ifﬂtr* xt,y,
s lnbaeticd tdefense®

pan twiroze industriad

Table 1, 1 prm\,ﬁt totrl ew}&c;yz:m*t in *fzhc choear industrics for

the yesrs 1962 ond 1.3%3“ {8
1971) and compui. the
these industrios,
annun.  Assuing
reunin roushly oqual to threc

crtimat

Bty #

Plen period, one

‘g -x A ¢‘ ;i’» {f
e found
than ot iR

g ototel an *1

hliehe! . Lalour Stotistics,

ol sloynaent in
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e "y 2 . s, A
in 19{’,0 A0C Anocroocors i o riod (,.7 1} is
v g % [T P ¥ v .
estinated to Yo out 1,0 methed in, of

gourse, immensoly cruce;

OT.L e | .2
SOV mtinky

o

dapend on the crucciaess, sdnes 41 Arcinnd Labmupegnpitng »aido

(1) in tresze choses indusirios

Talle 2 prasente dnts o eincad fron 1

rogarc to estioator of ontput dn 4los

olvaetries ot the woe

and 2% the end of the Plan,  The incvenss in atput (CY) g

theoe industricen wrer the Plen

.

A6e 2,245 crores.

Finally, Trble 3 presents csdin ¢ of. i.w@m sent 4o 2
corcied cut fur

ng the Plan period in the f"*t:;

Shed i ,as'ér‘iw.
n.f.écwaenf; end tho "buial

The dato ore tolien fror the Fourt) Plan

-~ fimure appoars to e reu;;hl;; ::?.a.' 12,7 ororen,

At is simple 0 ectinnte the mereinal out;

A

1 xa : :
(v = »4-%-»-) and the marginel output-

Thoy tum out to e ~bout 0,25 ~na 107

capital-output 1otio of 4 in the

o

e T B A
FesveeTivel Y A ey {"3.3{‘.{

advoneod nceter o sapenry ho e

reasonanle tut I st

ik

by ’%;};’;: very durpe

& thet the
teclnnology chisen in the modern industrinl sector in Indin is

known to be very ecpital intonsive,
ltss 100,000 of capital fow goelh

Wt

confees *o Ledins ‘?t}.ppi‘x:'i:‘.a;-f

fimure for the mar~inzl capitil-lnlioup td

f‘i«r
ARV O

cleas,

a0g 3 1cfzzt e

1o one at first) very hizn,

The industricl wage rate (u) ie well dooumented.

amual wage of an industrinl worlker in 1962 apnears to have been
found Rs, 2,564,

(See Indien Lobour Statistice (1971), ™ble 4.1,

Tie avernge

Ps 55). It is nore eor loss wiforn tirousbout the country and I
shall teke it thot it will resein more or lens
near Puturc,

constent over ths




Ths direct vpporiinity cost (1) of wnchill.l lr.ow is
impeneely diffieult to cevinato, It oo o froo region
+

; s D
to repiou. Tt scous Lont vals enge

- ' R . 4 inv
: T oelral entiacle both P

study Yo tolic o sot of ¥l

and w on the osy e g = dey
Turniny novw te the ;,;,“,a wermpster of interent, the Governnent'se

merxinel propensity o sove {:33‘, Frosllan o strewnsd poundabont

procadure. The pwcilam ariess ovor the oot thri the Flan documont

docs not =ppoar to nresoat ationtes oF tobal Covermoont oxponditure

o Shet annusl bosis sver the Ploo pericd.  Hova solema, the Plon

Copesrient conswaniion in the twe

3 A

doounent does sugEe at ont tolal

fisen: yoars (1}‘3&2"1953) reppels {1?5;5?3«:;%‘!"?:;;«} e setinctel st Pey 3,100

4,100 eporcs, yo seetively. (3ce Pourth Five-Yeor

“erores rad Nao.
gﬁ%, Chapter 2, T..’?:_)—},;_ l e :;}2.) ,fi»’i;: Cdntel 151?%"%?16.,51‘3& c#:rie.(é
out in the public sicter over ta_ 1“?‘; neviod io *'hmtv at

Iis.

The question is: Tww will this investonont o

13,655 crova (”*‘w Yourth TivomYoir Ploiy f?w » 3, Tadble 1, De .,m)

s,
& T
(5 t‘lluﬁ

Plen puriod, that i, wiod uill the spowtl dn o lie aector invest-
ment be over the Pomin poried? Towneds BLiE, I hova bad mors or less

Lo fnke some cnleulr ’f;.f;zéz; rma‘ffaf:mri. the Plam
public conswmption cpenditure is cotirmtol te wou senewhadl faster
than private csnsmzzpﬁien, the 16,*.;‘: o heing ostineted to prow o

pbout 5.2 por coat per aanum {soe Bestion 24y Dv 3} of the

Fedy

- Fourth Five-Yeor Plou). SESU
Cprow 2t shout 5 oper vont por aww It réew 10t matter too muoh

tmt i;ov b gl m:ut investment will

. to within a couple of pareent *}om’us, i:i"im.. ‘f}m resul’ﬁ i3 not
sengitive to the rote of zrowth of investaent of values greatur then

»

sbout 3 pur cent. Assuming there is o rate of rrowth of 5 por cent

per annun for public investnent, onc estimator public invesiment

in the first year of the Fourth Plrn =s

; ”—l + " 1’“‘ 3 (l ))‘2 E (1 3} ¥ (100})
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Likewice onc estintes tver~ll pulie inveot oo
of the Plan ~t

I’ .
G
Total Governnent eponditurs (3
Plea is tiac ruus};ly Ere (23,1004 0, 4 CY Cripoa

ard Goverament sxpenditur. in the final year ( fj) iz
Bs, (1,100 + 3,000) crores = 1ix, 71 107,

A 4
W

¢ ineromert
. . . 1
in public oxponditure (vs - Y.) over the Plox varicd 4o about

184 Le . )

iis’i«i:‘

: o g IRPIR R ¢
HE: ( 71 = 55.6) x 10) = 18, dJdw u?‘}, 240 ke ineromont in
Government investaent (I} <) 1 chout Rey (30 2§.(;} 1@) -
VRE
Rg. j’!f‘ bie lcg ;

It follows that the Goverment?s sarganel propeneity te agve
8 (= ﬁ) is of the nrder of 40 por cent. This 14 not a very hig%x
firure, Lut it docs anpenr ¥ oo roushly eonsistont with the
estimets of rowns 19 per cent for the ceononr—yid merinal oroe
pensity tr savc.s LOTCOVeY,y gives the Govormient) o o proce desive
to increase ropidly the expenditure on cduention, healdh ang sceinl
services, the fijure of abeut 40 ner gont seoms ronsonablos

He ars now in o position to stincte both the rocizl value of

imr) -

investrnient (P end the shadow Loge rote () using forwadac 1

#
and 2, Tho socinl rote of discownt (i) is, of cowse, an unknown.

We shall eutimate P Ay or thres valuce of 4, nancly 10 per cunt,
12 per cent and 15 per coeni. Tobles SA nnd 4B present cstimetos
of Piny for differont values of i on ths can unption (1) that

= O (Tolle A) end (ii) that 2z = 2 (Tablc 4B). The point
to not:icc is thet while the socizl velue of investrent is very
sensitive to the choice of the sceinl rate of discount, it is quits

insensitive to the Aircet opportunity cost of lovour (z). That it

4/ For such an estimnteo, sce Rad.
5/ Sec Fourth Tive=Yu-r Plen, Seotion 2.9, 5. 31,
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is insensitive te =2 should not Lo gurpriazing.
the merzinsl lebour-crpitnl ratic

is extremely smoll. Congeguuntly, the fuancet on 1
investment in the i Aqustricl sector 13 poolisiblos It cppunls,

shour duc 10

thercfore, toet it is 1o ritinnte to uss on Hoonoiy=wide social
~lye of investment in cyaluntins ~ projecty if there is o I€ ;0,501

- to belicve thet the project Jivertes cmpital formn tion An 1 the
ﬂw Pirlin ohapiphataii Sol

P - A

-

Government!s ingustrinl sector.

e At 7 S s A I U

nut net sc, of course, for thc chedow wene rate. Tho shedow
oo rote is directly cdditive in the direct c«ppcrtmii‘hj,: cost of

1zbour (z). It is plain, then, that sencrelly one cannct

of an econory=wide ¢ shadow wooe Pelss

valre o use

T4 will vory from rogion to

Talle 5 ;,)re,fsi,m't:: varions valuss of the
shodow woge rote under alternntive oo ump? jens.  The uniniticted

region, deponding O 2.

romder moy be stortled by the £ ot thot the shodow wase rate o oy
areccod the merket ymgc rote, miving tho impmséiozz hat employ;aanfh
is socinlly luss dosivable thon whot tho oot incicotos. The '
ould Lo entivcly wn mekifien, sinco $he toint in ha

impression
+ha socind cost of employing

Gulfiullnuﬂ‘ nethodolaoy ie to compara
an oxtre worler with thw socinl cont of copital and, of COUPEC,

. s N : invy L '
capital will he yrluzd in terns of P bring ,111 the contn of theseo

At
;3“{‘15‘

12

foctors on a c@%zp‘r:ulx

e Sme lic "mrl,.a
e Th:z oYors 1508 aerforned in ,’wla pr:p v ero nesnt to he illus-
‘tr"’uve, Th oin wos to computec 28 & firct 'wzgﬂ‘c rinotion the socizl
walue of investment onl the shagow woge rats required in cvelunting

o public sootor vroject on ths acsumption thot the inregtment would

§/ Thin is cssenti-1ly the, ﬁushii{: ~tion f‘er wsing the somcwhnt
cruder oxprossion Tor p* e

in Port IV of irs m.clnwm

B

7/ For o deteiled discusnion, ©oo Guldelinas, uuC'{‘-lc}l’ 1544, De 20?.
O v

Also see Dasguptn, P, UA Con m,r*twn Anclysis of the UIIDO

,uulwlme* ~nd thoe OECD E’*,r:z“l’ G}ffer\* :.mll 'Eln (Pe“rux,r*r 1972).
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