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/

¢
Vi
\Q;&

"

United Nations Industrial Developm

f%_

<t

<

Iboacsr

;. . N
/ F!x

IONRT +
nxpersy

Potenti1al

A ————————

S

oA e
Ve B ‘-("LK/]

Sroup i ety
nxport

Industries

CONSTRUCTTON OF A SAMPLING METHCD FOR EQUIPMENT

lworkings

i Developing

Todst e oon A

)

Distr,
LIMITED

/WG 1n/7
23 May 10f0
iration
ORIGTIMAL: TNOGLISH
Countries

Center tor wmronomic tlanning,
New School for Lociul {esearch,

reflect

Y Ty wmr
[,a LLAILL

' 1
LNDUSTRY ~

o

Richard Lissak
Assistant I roject Uirector,

the views of the
The document has been reproduced without formal editing,

New York

The views and opinions expressed in this paper are those of the author
and dc not necessarily secretariat of UNIDO.




We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, cven though the best possibte
copy was used tor preparing the master fiche.







CONSTRUCTI N Ok A SAMPLIWG T .00 TOR QUTPMENT T ISRAXLI INDUSTRY

A. Introduction

The present naver is nart of s wiler effort at develoving a

methedologry for vlenning 1he enFineering intuatries i develoving

>
comries. The arione of tuic el ert ot nlon thes ac eynort

nuctries relving ab *p e e
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Although the effort made 5o “ar cannot he rerar erd as a
Tefinitive oo’ation, cnt hat no® aatil oow beernoout ot the tent

. . . 5 N . . 1., Yioh et ey Ty Y ey
of emmiriccl a s Tientc oo, theew iooo donbt Rt e med ool i sical

Wat ha beopr oohiieve’ so Tar, 1o e iy ciariTiea ton of the
icoues irrodved, antoa penor o eorecr aal oo tats onouath ororard
to the o ler raicer 10 the oo of any c fterot too olan this
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seuerionee sained oo far cow e 1Y voanible 0 nonranern tayorag
2 tertinic - econ Ceritrp e e Tectygees 0of this
pector ag a wibcle, fooattaret an overview o0 1 a develoomintal
posadibilitren v 1 entafieer 0 M iy linern
advantrgreous ~rowrh oy o T oved o urrtrles,

The ' Cateaantertvlng toe vac oo stanen Lioitiated by

CAIDO 4 o Tield 1 thty anory the vear o.a 1niu trial branches
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industry in that the’ sroduce the very elements of rrowth in

the physical-techn cal .rnue, namely the balk of he nrgducers!
F00ds = which et r ine t9e nottem ani rate of eronomic dovelo ment
i genercl, oreover, 1t 1 ntuitively obvi us *hat much of the

potertial o teshnicnl rogrong repenls upon th Repree to o | h

. ]
an econony hwae teveloped 1's own oroluction of prodicer. vwls,

cince these — more he, arthing else - incor orate to tangihle

i fertitions of tecinie 1 advesie, It 19 srenerally the cnse

tha' 1t 1s orivaml ‘ae pro ucer of the eul men’ wio poneesses,

PRy

and moreover, ‘ovelops a nrova, ctes ec nical movled oo
’ Py ] .

[N

PrOSTEss, Lot oenlr e prouets om0t 4 o gt et 1tself,

which ic hic i ect wearor 1. “etlvity, but dno on ' oase other

economic sectors *or the ue of wileh the congom e

18 intenled,
The nrofuter of toyril. mecthinery, for ex mnl ;

SO . '
mnle, grener 11y bnowg

no lese, an! after move, ctout orodu tior nroces oo 1 b tertile

fect r fhom thee act Al projucer of cextile goois.  The coscialiation
of cavtomon trotuet oy ot th comperition aron: oroducers chichg !

Chenters, paser 1t necesoar fop el Lroueer 1n thic o ooectop ‘o try
o

iorove ‘e rroduet Lok R o ls drectly, nomely the machine

or tool, by miin-s it Yioim e L1y more eficiint (),

(") Por detnled lreasion o0 fhic vrovlem, ee Meir “erhw,

‘ororoly and Grouth, Peryramon Press,

Pechnoloricn” Denenctonee,
Uxford 19 | pg 22 & of,
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fegtur

e is resvrnaible Tor the key ryle of the engines ring

in urt ey in economie dovelomont, in toat it deteorsines the
rapncity oo b e of rmeggorvesn. [ o1e cartioularly siomificant
that *re v Ioanct eoaatrive o rally, o an for o ovvi re Cons,
T e 4 ity trialic d economies v thon res enl and that
thew v XD onedly Be o ble o olose The , 1 decn thoir advince

in tas Toeld dn o s ravis than ir oan other.  For without

an Lve develommens ool ! oo tacotries el oo foand entody
the copucitr boeaty Al poeaorenn, ot eveloming contries will
repa.n lepeicent forothoar crowth opotentinl ouy o what the more
develored o reoanl antoe d are from the

table of *hodr o Cechnient aboaiee, ™ore e paerm muat of
necessity, 1n oany caren, be fowoand late, Sve agnider rorctitions

o retativels Tree b e o iohtoare fap frors toor the mile an
practice - 11 must be loubted chether the oealled "alvanta e of
the late—copor", wooeh e cwine@ currency in develonm nt theory

to the poirt oF alvost novlis beoone q reraenl iy ace mted *hoorem,
Nas 1n Tact wore thow o etriocl Tivated validity., Ac o rile, a
Ve LG count ey st ek ey Lo cronenrer of anctantriali ation
apon b vaonly of canita oods teore 0t techin.eal adveonce
thot oo it b

1
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aem Trow what 1o commercially “reelv available in




the markets of the developed countries, will only rarely have

access to the latest an'! most efficient techniques, will only in

5 exceptional cases be able to avoi! distortions cruserd by the nature

of the ecui ment so obtainable in releatioe to its fretor proportions

! and relntive prices, a. ' will alnost slways lag seriously in the

develooment of its own tecnnical Kknow-how,

The impor*ance o° accelerating the dev 1o ment of the me‘gl-

working soctor liea no' o 1y in the yrowth votenti-] which isg

; incorporated in it more than in any other line of economic ativity,

but also i1 tune fret that a ‘eve loning country must resard imports

of crpital yoods as the most intizpencible caterory of a1l imnortg,
H T ¥

Conzequently, devel g couitries are prop re1ly caugrht on the horns

of a lilema: if they wish to attein a ravid rate of rowth, they

must import :apital! goods; but i thev o, the incur a hesvy drodn

or their trade bal nce. In fict, th e import of cavital ;roods

accounts for much of the balance of pamentg 4ifficulties which

are typical of th- growth vati of nearly all 'evelonins countries -

~ven ir. those c¢'ses in which most other ~atvcories of iroortg have

elther been re:tricted by rogilatio or hove been subject to

substitution by womestic production.

Desvite this alwost obvious oriority of the

metal oridng sector

as that branch of manufacturing

which should be developed first,




both in point of time and in point of its share in the a'location

of resources, it has paradoxically rem:n.d behind by comp-rison
with other cectors of mamfacturing in'usiry. The reasons for this
are not far to seek: “he desire not to woit for the develomment of
a domestic cari‘a’  ocis maustry, but to ous forwsrd with the
infuz‘ri 11 atisn o other, more easilr and more uichkly develonsble
indic trisl braches, b oalentingr an imported technologyv; the basic
lack of * rieceosas noills oand b cal knowledere; the understand-
sble vreferonoe o onteenrinars for vell-tried equirment from the
hiviby wdv neee countries; oot ‘he lael o7 a alcourte Torecast or
pro rarme Tos the other reetiorg 1 Ehe Cconomy o onLoh wooild establish
the extent of the -nticl wted oy nd “or ¢ vata’ roods - these are
only come o tho more renirel reasons Tor the relative neglect of
this ector,

Among tl- more iwmedinte re sons “hich have made it extremely
diffic 1t to develop thi- br rnch t  the degree ‘hich woul ! have been
Justified on the nnais of apriori conai erations aleng the lines
indiecated above, two ma be ment oned as rarticulari 1mnortant:

a) The 11 1ad extent of lopentie

wnrkets in the developing countries,

which hes imeoriant il ieations for the s'micfure, as ell as the

absolute ext nt Lo “hich Tomestie iniustries of finel nroducts can

frasibly be “ovelce ed, i notes an acute limitation on the ‘nasibility
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of local production of the equirmment needed for tlese final goods,
For if the market for final proiu ts is limited by comp rison with
the seales of sutput which are the rmile in the more icwe sialised
countries, then that marlet is ever more res’ ricted “1th resnect to
the producers' goods needed t make the finel wo'ucts, b) In
sdditicn, there is the 1fficulty mentioned i the be -inning of this
paper, that the olanning of this branch of manufacturing has so far
presented almost insolvable diffici ties.

Evidently, :riven the zevere limitations imposed by the si.e of
the domestic marke*, the levelonment of the capital goods inductry as
the major co ponent of the encineering inductre in enera’ mist rely
on the simultanecus promotion of Prvort substitu ion and exports. In

order to identify those branches of “hedndustry and thogse

lines of
production in which develovment . fersible, i-iven the technical and
other difficulties in thig branch, ani in order ‘. estab)igh prior-
ities among sub-sectors, it is in the fi-at instance riecessary to
congtruct ectimates of thoge components of Jdemani whick are relatively
certain. "he first among these is the demand represented by the
renewal requirements of the existing canital stogdk.

At an early stare of the studies included 1n t - UNIDO Project,
of which the stuly mentione! earlier isg the hasice document, it pecume
apparent that in the empirical nvestigations which would have to follow,

the preparation of estinutes of the exiating stock of equipm . t in

any given countr: selected for an empirical study would be one




of the first steps.

The Present paper is an attempt to clarify the issues involved

ir the estimution of th. cari al otock which, *ogether with deta on

depreciation rates an! obsolercence ul’ provide the basia for orojection

3 PR H H - F . e
of domestic lenisd for prodtucers ' g

goods in s sectoral det il ‘hat

could permit tae teonyend Boogrposition f e e urnm nt involved

in order t« ieter ine wiich Iines of craduction, vhether of final

e fennitile

products ¢r of 5. beargend 1 fe. Wirthermore, by

Lies, oo

estobliciung Y lower bound +o e it for *he main *hrpes of equipment,
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ne vilume of eqynrts

ocvale Of  roouction that would

Naxe evo -ty canrety*ive g3 mnpert cubstitution sconomical.
The TariCioge oy or Pheomet 1o e crovlemz involved in
merdng cuch oot e of e apital oveex, whi chovre the subject of

*his paper, i1 lved a detg | od analviliag of +he “rlzting atatistical

infor ation £,

LT

G A uring thoastr, o Iarael,  Detaied corparisons

ta rontained i: tree aria i

Wiows Indunt ry surveys

Tanoce L9t DAt the metiods uged in maling these surveys
were cua ined i detai) for the usabi ity of fhe recilts for the

pPresent puricye, thep dourcen of data were glao Acanned, among them
i IRTERaE £, o Ve oA fe o
pramarily the 150,01 8] Urveys of industey careied out by the RQesearch

Department .= 1, Bank of Tarael, the statiotical an., financial

informat

ion avaiiatle in the In‘ustria]

Jevelooment “ank and in the
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Ministry of Commerce and Industry. No detailed description of these

examinations are given here, and only the conclusions and results are

presented,

B. The main problems of estimating renlnsement demand for eculprent

In preparing estimates of “uture omand for equiiment wiirh arices

from the reovlocenent neela ¢ *he exiatics camitgl stock, the obvious

solution is of cours: t 24 e o cornlete trventory of *hat atocx, to

preparc detaiied cectoral analyses of tho boobl ical oo vosltion of the

cno1tal goods in e, to o estihligh thelr erect rate of vopcwnal by

estinsting their usefy Life, anc then + o i innme oo o e oY

~anital sood into cormoonente St sube e mh Y oe giueh oas bty renerate

Phe kint of crystocer 1y tnfor avlo. neese poapter Y0 facylitate the

combiration of “ho i favpt temends Anto oor an nrasess

and

profuction lires, It 55 obv ug that UCH B Celsus 18 o ver, ernengive

and 1077 ¢ b underpt s, L,

Not oniy is it . be assume! that the absoiute aront of the

L

InYorrs son reciire! fop auch g pur-wse wold be eacual, if not grertor,

thar *ha. of an eroinar census of antu oty oat ga adiitoon it wiild

nvielve larsescale f10] - - rk

A oLk s g Lo aplent o ot
i [ EP . PN y N .
data whien are 100t enn Ly oobrianable vora 1y L4t foe from

indusipig! cotabiiaim nty, Mo mention but oo Sow 5f fhe difvieilties

i

“hich sueh ar undertaking would enro mtery Tere 13 no commonly




acceptel! nomenclature for equirm nt which establishments would
automatically use even if they were to be usked to 10 so; fimms
do net general'y have rea’ily avarlatle ‘sta or capsogties and age
of *h. v uioment in tielr possession; e ment Jdesigned “or ‘he
same purpnge may (iffer in 1vportant renrects ant have subil.iiary
us s or be ~ombined witic nther *pes of equ, pment an sach a way
ac to make the nirect colloction of 1 mmation in the field ar
unmanageable *ask.

A wa. war thorefore a ught to overcome thelns 311001t es by
re'ying on statiotic.,] ' e*tinis of obtain ne piequa‘e estinaton 1o
the ordan ry . nsus data, at leas: ae far ac *he baoie information
i neededs Whios w nld gt net cbviat.e e necegaity for detailed
analyses by enineera, 't at least woil ! cpve the extencive field
wWOrk that weuld otherwise he reciired,  In what “ollows the
pogsibiilties of purtiiing this line of avproach rre explored,
althourh the ~onelu oo 10t gt at. “lotieal methods of the kind
indie tel are 0t gery Lirelv to 000 more *hen

i

ruie estirates

whichk can at hest be reoap o A Tirst smprovimation.  As will

ve nown, 1t will an practice probably be necessary to resort to a

cotbinatoon of A irec t ceniigs of equipm.nt foe leal . ng establishe-

=

G EEE S It S el s ~
Menia 1n ewcr branch, wiich - perunt for *he sreatrr nart of

19L L

o‘wg,g,zk.r iy N N
CoTmntren ot for ‘he hylk of raritan tock, together

R S RN N ey e N -. R
With iniirect egtoqto, for the re t of the dnductry on the basis

£ 4, ' .
0 Bocumual o te Srveatmorn

its of the snaller firms in nast years,
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The latter trpe of information ha'vens to be readily avai'a“le
in Isreel an  the Inductry Surveys contucted annualy since 178§
repre-ent by nos a4 secleg which 10 “one oncuwth o pemit fmarly -ood estimates
of the existing capiva stork, »roviile: that aleauats nrice indicen
for the revaluation of past investmen- s to roplacem nt values can
be constructed.

Before prcceeling to the 'iscussion of the vurioua altern-*iges
and possibilities presente! br the ~vaila'le statigtical ldata, it
should be pointed out that in tie cazc of Torae), the egtimat on of
future replacement demand for equi ment ascumes a sperial significance,
for the “ollewing reasons, Firastly, a 1 ree nrorortion of the
inctalled equipment in manufacturing intusry wae put up in
sizeable ‘umps within a ver short per: d of time. The lumpiness of
these inve.tments in the past was largely conditioned by the
Reprra‘io' Agrcement betwern Israe! and Germany, which proviJded
for the pment of about § oo nillion within 1) vears from 1954,
mainly ir the “orm of equipment ani othor producers' roods. In
addition, the ear'v period of massive industrialization in Israel
relied on relatively heavy imports of capita’ good: within a very
short veriod o time hich ‘o a larg~ extent overlapped with the
transfers on account of the » narations from Germany, Past

investment hag therefore been very 1 mpy ani it 18 to be expected

that the replucement of this eaurpment, the date of which will
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approach in the noar future, will also be highly concentrated in

: i + . R (T B g} ~ ¢ o
tume. vince the straoture ofF lapsl's halance of payments ha

Rean<nile un' rgone 31731l ant changres, the lemand for Joreign
archulge roirecente s by tha ©oreceabls roplacen nt needs of 'he
existing coirtal ook toy heorme a Resvs Grain on the country's
foreiym ngomort sesytion, wdess faorly large-scedle 1mport
substitution 10 tras ares 1g uniertar r. Jeerndly, the inlustrial
deve owent o irnel has v orow reacher th soeint where furiher
import subztitution ir “inal poods has resched the limits of
techni~al ‘nt ecrnorge feanibility, while a' the same tipe enough
technical rnow-now nas been accumula‘e! to "ay the foundetiona
for embariiine upr notre oty g ictior of carita’ caods, botn for the

home: market ac w1l a. for esnoptg,  ip +- o precarat ion of forecasts

of pogsitle ooy rts from this e tor, w4 w1l have to be ‘aken into

account that yriven the cpeodfi oon 14 are of isrsel, it has been

consitered 1oiractical Lo coant o export coscibilities w less a

Sizeable rosortion of tota! rotiction csr “int A o' let 1n the

domertic markot. % +o- AT conenents of domentic lemand for

ca 1tnl goods are chuioonly O pe uirem r'e arisine from net

inve toent oand 0 g e 6 ~hich are being with

here, Mhr Inttes rreonert £l derant e G map certain one, and

leas aub et to Tluctuationa g a recllt hrires in business

cond:itionz,  Ohwie Yo fie pve teapt

L 1s more volatile than

replaceuent of worn-out equirment,

It can thus be seen easily
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that the estimation of future demand for capital goods depends

primarily on relisble forecasts for repl:csment demand.

C. The theoretical approach to the preparation 6f a forecast of

replacenent dem:nd

We shnll assume that each machine installed today (3) in
industry will be roplaced when worn out. ™he lifetime © the
equivment un'er consileration is cencrally loncer than 5 to ” years,
and in maiing a forecast fo~ a not tog tistant future, the new
machines which will be installed ‘furing the periof ¢ the fore-
cast, and will in pa-t alto wear out within th-t nariod, can e
neslected. Only precent'y exiating machines ~ro 1o b corn 1 ered.

. oorier t oesti o te how many machines will wear out each
year witiin the period of the forecast, we shill have to ni v toe
age istribution of each tirve of machine jn:t1led ‘oday and the

i

expected lifetire 0" e ciu 'achine. This, together with

the information
on the replacement value of the 4ifferent categr rice 0f machines

will give us ectimates of th. total more value of r nlacem nt

“eman’ e ch year,

C.l. Definition of the data entering inty 4.¢ erleou

ations

V-lue of the ecui mont (at replacement cost) of tune k (k)
A e moof ent blishment i in the bace year (1770) Ci
i
’

) The o M chine”
2.claiing buildings,
inve:tment -oodg

will be uged for nll types of fixed equipment

l.e., 1t cobrresponds to *he census caetegory of
" . Do
taciiners, Plant an! Bouioment",




Lifetime of equipment of type k 1

Tot'l value of rnticipat.d demand for equipment (x)

of type k in vear v i tie future D v

The formula o estincting the demnd for renlacement of
equipment of type x in vear v, when the number of eatabl. shments

is n, is as “c1llows:

(k) z" ,‘x. ) .
D',' = , b;,m* » lk‘ (y ! )

7.
s
The la*a CK : a1 whilh are necos: o for forecasting the
1,0 X
demond for equiomont are anknown a1 or e to chtain them ¢ would

be nececoar to ke o ocenii o cquil tent dnopdustry, The princiial

probler enou atere: 1t prettrat.on o such o census are as ‘ol ows:

Ce2 "M rghlem cloinification. fhe usual clanifications for

inlurtrial eo ooy {on branch) o 1ot meet the reculrement that the

exoected 1ifetime of b oyar e 1tems belon-ing to a given cate ory

shoil¢ be “11fom, or, oore precioaly thet the vemance o° the

lifet meg of 4. f1fferent 14.me belor -in- to

widp

fosvern olaacs of

eqiinment shoyld pe cLhmifleantly smaller tho, ‘it 0 g lar-er

ETOUp OF woulimont lrecl ot 1tems of A17%rent inds of whiech the

one und.r cor 1 eretyon rerrenan s only or e toe, Por

~vomnle, 1t is

Pos©ibles ot ey L1 not be ble to ooty e gl elec* rical = tors

of 1 HP copielty 1n g

te fame class, because the esveted lifetire of




motors produced by firm A in year X is twice that of motors produced

by firm B in year Y.

The ~onclusion is thor fore that th arrorriste clascificats n
wul? have to e v ory et Ted an o uld heve ta be vrevsred by engineers
who are c'o.rly acquainte? with the types of equirme * use’ in the

veoous aectorya,

|

Ce?s The *echuntecal 1rob'ems of taking a census. The to*al number

:

i of establi hments i: Isra.1i muaufsctiring inlustry exceeds 11,000,

é ant even 1f onlv eut :lishments with 1 “rployece ant more are
in~luded, the number wouli atill be aboat 4,93, The possibilities
of relying on s mpl ng metn «is ate limited hecause of the gres' detail

~; recuired in such a census or uvey as infic ted above, Moreover, as

H
ctates earlier, the field work woull have to be carrie: ot by
ene; neers or hig:ly skilled technirians, becausie the lassification

an:' 1lentificatior of the installed equl mert in each egtaclisiment
necessitntes a close understanding of the ‘ectnology o the branch.
It is highlyv doubttul whether *he staff necessary for such a survey
coult be mobilized. 're altermstive tia' comes to mind is the

breparat on of se arate ceniuses or surveys for each br::ch, this
suffers from the weakness that it would presumably take u Wery long
time until g complet,

|
. . \
eatimate for the manuf-cturing sector as a |

whole could be obtained. By the time of completion, the better

rart of the data would be obsolete a:i ¢ e bery purpose of obtaining




a comprehensive ectimnte at a given point of time an! for a specified

future woult Ye lur-ely mooed,

Annther Ai7f10 7ty the' has t  he taken int soconnt and
which arovatew e tve em with recpect to o ssemiling a quslified
8taff for carrvirg cut such a concus i fhe grea’ variety of equirment evist
in esch branchey Thi~ has to {0 with + .. Tact *hiat in Torael, o i mect
davelonit: ooy tra, Yoe rraater grt o0 th,
ani comes Tromooomuc ttiede o 17ferent coaiucers an

countries, oSl arenatly eaunlly frue for g fevolopin, - courtries,

and it is ‘o te BiLected thet Flas

IR

aetergreneity of

equipment 1n tio [ ffaragt Cub=brionches, refiecting 'ne preferan ez of

nCividual entah jabr pyte Fae BaulTm T ceming from A rreat viariety

of sources, an: oo Tl leeling te o Tt bogb PRe e gre F

AR R . Y e es L . . , .
comoetitiorn 1. TaToess than v Yoe mope ettty T e sountries,

S . e | R R b e ; ;
8C tiat e surge F e Leaamiag which. copiint gi e by side may be

CONC1 erabic e cap

T .
ey b - , ; -
ror toeoe Lo Toerrenaratyon o7 ponge of ¢ uimment, or
¥ T oy . vt R . v
ever «rlv oa ey e It e Iarger entan imente, will be very
exXoens-ive toie

ST Tty Shether 10 L uld be feasitle at all, given the

avizoabliity o oA, Il et g0
fal ‘1 o “
vefe D DO eDtLal e G e . ; ;
L o Lol BS ol i femyty of expected lifetimes., The

COMN@K LT oty - e o f ;
Worer St ssification syaten reguire! an  the

P ] ; M
problem o defining tne ‘1fetime

of machines of a £:ven category has




evisting &
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already been mentioned earlier, noatdition, it st be pointed
b that, even if a perfe -t lassi®iecatiom sv:tem vere at our
dororal, et dn te sy, 17 ue were able ta classify all m=chines
30 as bto be tectmologically identical, we 50111 w uld ro t have
any aouurince the' s wonld enable us 4o efine thodr exoected

o~

Lifotoes mean ... Yully,

T first 0770wty that arise .n boc rertect 1. L e
concep ual o of measur ng ‘e 11fe fime.  *here 10 ono possibitity
of mewsuring the 11%etine of o (voa o shine anls o et antil o the

2nioo” 1ta cconon e ife, oo sty e od Lk ven pem e

meoe bt e ot for machine: of the gope anto o tat ever 1 such
Thugatars nha ove beer sarvial ook Pher ari copsoea’l Gboolete, The
mearurenent Lioelf, b el 1bion, peferr fan oangiar w0 nincthes
arouced at nooqch enr Low DUCLon, Ay Fer, o went or cyer by
U0, nuriy Mhat cemad 18 et Be e caeted int fae oby Lo
teen ol sion) shanses ot have o urre: hove aloe affacte! toa
Iifetiue 0 tho oo, rent,

sver 3 f we  culd find oa da0 Ro present 4 et DO oot imate
of the 1ifetime o g4 wiven class 7 eaul.nent, g w10 0 et
Le acentral vaue of the Trecwipc s Hatriont iy o 1lebines Cor
hovar ns dtewms heloncin ot the cime catovopre o e g T ay.
WLover e o median o og ome gl Lifetine a0 L0 e F

At sant g centeal va'ue for the nuronce of Torannt g the

~———
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demend for replacement levendc, as alwara in sych cases, o the
dis*ribution of the inivitial values arcun? +he central value
cnocen,  Ir techrical terms - 00 eapia on the veriance, tis rangre ete.
There i ne osbility o evaluste, 10 adviones o f corronngs oyt

actial © 14 work, the legres of ;. erion of the

L tivi el

tats arowd e cent ra) volue, but we sy Andieate come of the

foctors @ 7faot - it Avvrys Phoce srer mp dom fante e i ch

Voo

1" usnee ity T e T{f S apt e belonemings to a certain
“lase, A ey 1o s s R R R T re
SNres o+ ,«::,1 T ootk ",“.‘,";," S e e v ST DY Lo Wil .h are

ot irectly conoeted g o e’ et o,

e ‘mop s‘,‘;,',,,‘ oAl A e SENIRD IAL VNV S irepe ©oenn v, My
1t oun Soner gt Tt v o ey oL B it froe
a antms o Spee oy N SR I TN P curslle
re 1t fom R TP U LIS FOE T o heecause the mpechnge
1¢ Tinance: oo tied oail, TRyt er Bootie et s nind g be
TRt s e S L, e b ioersoon of getal
Mo arg T ntral vy oo 1ot ternivity of o of 4
auivaont Lo Lt T R R R PRy 2 led, Oy Qly,
orlre sy oy U & SRR IR Serardyo by whether
TUas only et chetber o o e rtinieomely
17 ‘hree S B LN s fpn + .

e e iifereront 11 the pata of

Wilicatlon  are offoet b obenlenen, hisn in

v Tureriong of time,
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tecinical and economic chanre., A third inmortant factor ic the

anality of Y. main*enance of the equlment, «hich of cwurne 11 fepa
W1 bly “rame Tant So slant, Cther factors are o a) et e o other
crvironmental conciticns, the ecree of o oveiqlization in ‘e uce

:f the equimaent (for evamnle, the freauency ith which oy era‘ives using
the same machine are chanceed), an o forth.

It is scasibie to reduce the voriance of the estimate of exnected

lifetimes by vsiog the o

]
—

o<

L4 cproach: e exoected lifet e for
each clase of i hines will not be detemined in v nee, hut i fhe

caurse of collectines *he iata i1, each ctah 1shment, each caciine vi'l
be exanined by ovnerte who will asciom it

t a life evpectoney ac omiir

todta soesific tech cal conctition and oo edrumstanecs i

-

nien 1

Lo operated,  Chis aoproach oboiates * 0 nee’ S o ob rorodats on the

. . !/ PR \ . . .
e of tne machine (vhi h then berome: rept Af the terjenl 11.%0rmation

im licitly used b rvnerts in asslymites a Yife ovnect roy) bt gt

obvioiily recuires a much Nigher tegree  © arroptison

CoArringe out

the field work. "M “ormula for clacvilating ‘i foreea t of o mecment

enond accordine to this method would be us Collowas
n
[ .
k) Z i)
D = C(_ \ 1 = v=19¢5

vaen the valye of ecul mont at renlacen

(x)
i,1

nt cost of tyve k in e.tablichment

1, of life e pvectancy 1, is @

Another way - reducing the error of tre est ~ate arising from
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frum the ordinary infustry censuses,

Do The metd of cwadl:otet investments

In tead of exspiring *ne oo ting stock of eouinment of an
cotonlochment e omLcht o use YU cumulction o the zerics of

1nvestuents rarricd Gt urvently b the egtab.chren n the

sonrce o7 aonumber 0f ears 10 Yo et I7 *he voviod for whien
such inta are avaelavle 15 lon, nough, 1t ~a Lo agupne that glmoet
WY menehine ooerating towlay was vurchas in ene A vears covered
by thic series of Jata on inveotment.  A- nreviously we o211
fooone hat g mocrmine owht e brthe wita ot iy ear X,
doha a1 Tvtime 1, o1l be r “lacedl “1th a nev nachine
11t vear x+1k .

Ts TYEA Iy . Fa “ Pl M N : :
It vears b Cirst sight that there 15 1o ff:rence between

e ruotach Jeseritied 1n th, Tevoous sectien ar! the o oyo ont une,

inyy e L PRV B . . i .
YA il ope veen froe ovat “ollovs, *10 a nrosch mmleater horo

L

e e ey Y .t b . e . N
dRent LT oossiole foorels o muet care o PULEtALe Tata, oor o fn intg

et re reletively s+ colemilnte o fre henin of rivomty
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A Al my 3
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a) The Lorier O vt new inve tnent s 10 cac ectablichment, Forp




the estanlisir nts emnloying O ) workers

gener 11y avoilalle

22

an: more, data are

toe nones vilue *heir new invertment

on

in plant ! equipoa b o eer vear fron 190 onwards (4). hese
feta wer Cllect U % the Seamework of the ndu try oourveys
carrvi~’ out wormallr b the Centreel ureu o Statistie.  In 1965,
a cor lete senci of 1raictry was teen irotead of the nsual

Trothe rmoller egtablicam nta, these industry surveys renresent
o ocannl VWA CMUGIe evivt o voaps, A oa result, onlv g
small ceonortiorn of Lo om0 lan planto van 1relied in oall the
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est bl ments,
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ererntions, M veien 0f date avai aile for the gives a “airlv
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b) IJ:-J,!)W i one o e in iy trod equ “mOYTt. Ao men*ioned H‘T\OZ'G‘, the
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TeAn current values, ofates
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ree rrices hgve on
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both abread, frow where most of the equivmen* ir imvorted, and

withan the country hich has bor o subject o trong 1inflation ry

t ndencies throughout there yoars, Jineo 3 Fyoohem Y Tirct

Survey Wil tacen, there have besn twe v oot g 0 1 Ioraeli
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¢) The vaiue o' =gqu mert o estab ic.nments before the veriod covered

’ Bl e “ P . oo I I T N e
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and the existence of a maintenance staff, which in many ases 1is
not ful'v emrloyved, makes it - lausivle to as-ume that more estahlishments

may have (roluced more of the r own ~nootal goodis,

3

¢
{

b
o

i) ¢

1 of inve tmen's irn ecach sector by tvpe of equiment,

Data 7 ; ind have not bhoen collertedl gystem 'i10:1ly an’ 1t may

be nececs v bo ectimaty them on the brsie o o pers! anformation

[

1 ' % . A) N 4 v, B . ~
R B AR N P . / . TPy 2 T X Yoo Wiaw >
such al reeard PR : . . RS TooLhie MANLS
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of Firance 1 imperts of induw . *ria) esulument; slata on 1o al production
of inlu trisl e urlpment wiioh were colloctel! i1 fairly oreat fetail

in the inooactr curveys o an oengus for 1020 1961 ant 196, e well

ac creexfie teciranel intommart noottaar bl fror o eqierts i1 the

variou: Migo forer oant theorounot cations ocuocboan the Pooooaotivity
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Poooorepare otiteering ect ioaton of grarace 1ife et retes of tie
Liferent frren of equs mont wed cr e qant oy 8 reiactrs, at leas:
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E. The computation of the forecast

In the actual rreparation =7 the forecast we shrll use the
n

followins rule as a yui iing nrinciple: 1If A (=1=Z]— Ai) is a statistic
referring t  a group of estab!ishments, and we have no in.ormati.on
on the composition ¢ each of the Ai 's in adlition t vh t we know
about A in eneral, then we chall gain nothing by Jecomponing A
into any comporent parts 1t wmay have and it wil' be better to make
11 the e timated for A taken as a whole,

‘ince the greatest detail ¢ the estimate which can be obtained
with recpect to the comvosition of the stream of investmerts for each
estaby’ ichment is -t the level of the oul—sectr (at =11t level of
the Israeli Standard Iniu.trial Cla ci1fication, which “'1:'in ~iirhes
approximately 1) sub-sectors ir manufactaring industry) £ cack
vear or ¢pou: of years, we h 11 vrefer to feal with a it of
investment defined as "the total value of invertment: in new eq ipment
i cuvesector A dn year x7. To tne evtent that a dintinetion i desired
ir. the foreca.t betwern equi ment frem tomestic production an’ from
imrort., the juct-mentioned information con be broken dowr 11'c Lhege
woocomponents,  lowever, the main nurnoce »F preparing thece “oricants,
hould be remenber, 19 to arrive at a qiantitative frame ork “or
pos ible dmvort rubstitution.  Therefore, 1t would aeen that the
veparetion o total investpent into domeutic verrus importe: eqa ment

o limated ve ue, v rticulorly so because *nat breakdicwn 1: availatle
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only for two years out o the 11 survey years covered,
For the vurpos: of wstnolistang tne probable size of lemand for
the varsous caterorie of cooatal o ouivm o nt, 1t will be nore necessary

ani wreful ot carre ou

Chineertie analveea for o each hranel, ithoa

view tooceciding wiicn Uopes of oonptal proods aoul! fecay 'vobe produced

fomectie 100 previded that o alistion of tao cemand Ariting rom new
anvestrent vl Trop s certair vropartior a7 ownorts wonld meke 1t
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possible to attuin ¢ roomonn’ o seale 07 oo bintiorn,

Lyone ol U mgin offarts o neomethodolorical study
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1tentifivivg oimil r procluctaon »arescer 1 tved 1ot oo different

DroLu s T e

Ty 1t ot . & T e *.b?“ * LR M‘r'ﬁiln".’
e aomle of o bt ok the Paee e, B T A T AP RO S
A vovoew ot sty Burveys Snows Chat tie dete e ayrpent
mvertoonta o stant g enulEl Nt heve 1y e L g, ATy Do
talyted g 4 e by Tepal of ey A very o o thor tg
Tenew Briciie bl Tel gy gy g s tenende an e T Vg en b

i 10 dEYE rocs T e s vl e f:fat'w,‘i Ll for entahly oments
Lot wrtror after D qnt ek G et ranor on Le
ERAE A S I RN TIT Ve sl st o uetian ), and on
the athor Heon o 4 o oaete pelved in me=Ten ot thege - {justed
fata.




amiisi sy

e e

s RS S s R S

It should be pointed out for comnletness' sake that the industry

surveys vield information only on ‘he date at w ich rroduction in

s ogiven plant started and on 1ts annual investments frow t at point
cnwards. What i1s miasing ic the 1nit al inve tnent, whish 1in mnany
rmres precumsbly gccounts for the bulk of the eviatine canital stock.
Ml ther fore a aer ous orap in the ava luble data bt 1% ghould

* be undully rfficn’t to £111 4t b supolementary 1nformation
chtamaned from o the Cinegeial survers carried sut by the Bank of Israel

Joch o cover vractic:lly all of ‘i Yarceg ectab iabmonts.

i.l. The estimat:ion of future ‘emand. It opder t 1llustrate the

mmala for comouting the forecnst we shall refer to s single sub-
>
cotor oand acpense with subseriots denoting the sub-sector. Let

‘re notatbon be:

vaiue of enuipment in the branch in 1955

55

X
(k)

() x
W= 1 when there are m “vneg of ecuivmont in the hrﬁmch)
N !

ttal invectment in new equipment in the year x

sotal value of the invertments in new equipment

“ne 11ftime of equirment of type k

k

(k)

X

(x)

vrice dndex of eouinment 5 tvpe k oin 19608
Lre DaSE 0F JeAE X tiitiitin ittt ittt i P

“nrecasts of the replacetnt value of the equl pment

of type k in t . branch in the year y, at 196H Prices s..eveeeee D




The formula for our estimate of future demand will then be:

() ) FEI

I W P ;
rr X x > 1955
k) fx) - v
n(‘;) - -;— log Wog Fgg's | x = y-1
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F. Analysis of the Alternative Assumptions and an Evaluation of the
Probable iesult

F.1l. e have implicitly assumed that the age distribution of the

equi pment in 1/55 was distributed tetwwen 1951 and 1/55. “his is

an arbitrary assumpticn and may be scen as a compronise between two
extreme approaches: a) to assume that all the equipment which existed
in 1955 was bought in the same year; and b) to ansume that the age

of the eyuipwenl wau distriouted over a longer period - say, 10 years.
assumption (a) would result in a forecast hiiher than what must be

regarded plauasible for equipment of type k @n the year 1945 lk and &

lower forecast !or the years befyre the terminal date 195% 1

Assumption (b} will yield an over-eatimate of the investment made

before the fifties, gince we tnow that in the early fiftiea 1nvestwants

in manufac uring industry were much heavier than at the end of the

fortées. As a *a3uit, we would under assunption (b) o' tain an

over-estimate for the forecast with respect to the near future and
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a dowmnward bias for the more distant future.

Une should not exaggerate the importance of the compromise
assunption we have mande, since, considering the usuil lifetimea of
industrial equipmert and the concrete nature of the developments which
have taken place in Israeli industry since 1955, it is safe to assume
that the share of equipment bought and installed prior to 1955 in
the total existing cnpital stock 18 by now already very small,

The above discussion, although relating to the gpecific case
of israel, may have some value in the more general case of developing
countries by indicating the kind of considerations that enter into the

preparation of estimates of this kind.

F.2. We further assume that each machine bought in the past by a
manufac‘uring establishm:-n1t will be replaced with a new one at the

end of the machine's useful cconomic life, irrespective of whether

*he establishment which bought it initially is still in operation or
whether that particular firm haa closed down. ‘'he meaning of thias
assumption is that if an est.blishment has censed operationa, then

any machine which could have continued to operate if that establishment
had not closed down, has been sold to some nther firm and continues

its economic life there. "he following weakness of *his assumption
sho':ld be pointed out: a) many types of equi pment are almost impossible

to transfer from cne productive 8et-up to another, und alternatively,

if technically possible, such a transfer often involves considerabl

additional investment, It is therefore possible that a machine which




could technically have continued to operate in ths establishment which

ciosed down, mey heve beer scld Tor scrap; bl certain ~ategories of
squipment are ot specific Lo indeerr v oand ey “e aold hy a amnufacturing
agtatlishuert to other ascrors Ln the gronomy, cuch an aoartryction

or services, 1arples that coma to atnd are tractors used for internal

tranapert, ard obaer coveving equninwent, office equipaent as well am

directly produciive maninawy

e could higve asenmed e fernatively that only wachines brught by

catablishments wt11) n operation today would enter into the odlculations

This assuaption would oblige a0 to taks into acrcunt alan the .nvactmenta
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have in the course of the years changed their production set-up

80 as to involve the cloming down of departmente and the discontinuation
of use of part of their squipment. The census data do not reveal such
procesaes, and it therefore seema that the best assumption i& the

one adopted tare,

F.3. We have further assumed that the replacement value of a machine,
at 1967 prices, is given by ita original purchase price multiplied

by the appropriate price index for 1968, lLet us assume that we have
Buch an appropria‘e nrice index. Navartheless, it is posaible that
the forecant will have a downward tias, fnr the following reasmn: our
basic assumption is that a machine is ropiaced, that e to say demand
for 1 new machine is zeneratad, as onon as it reaches tne and of {tse
aconomic *i1fe. it aince *re pucschase ¢f t » machine, a numher of
years has passed and generally the rerlacement wiil ‘ake tie forn

of {nstalline a newcr model of the machine - aver Lf thare 1¢ no major
change in tne technoloxy f tra estal.ishaent or the aector. The price
index by which we try 4o ad fumt the original investment valjues to
present purchane calues refiscta, theoretically, only no jnal price
changes, wh:ich shouldt already be defeated by changes due to tecimical
improvement, 1.e. quality changes. In practive nowever, 1t is well
known that there is no way of adjusting *he index fully for changes

in quality because of difficulties of me-asurement. It is plausible




to assume that part of the qualitative changes would involve a higher
real coat of investment and to some extent this offsets the downward
bias indicated above,

A further difficulty of a . tistical nature is that it is doubtful
vhether detailed price indicea for each type of equipment can bhe
conatructed, Generally, the availabtle indicea are averages for broad
groups of capi‘*al goods., Fo: apecific spes of equiyment, this may
create a strong bias in unpredictable directicrt 'f price movements for
these kinds of equipment are consiierably different from those of the
broader category in which they ar- i-icluded, In - ~actice, however,
this problem could probably be isnnred because i1n vany categories of
equipment the similari*y of the basic rrocesaes which enter into their
production. and the in‘crrela‘*ions8hips betweer the la'ter, terd to
ever. out many ot the ) fferences in the vrice movements for specific
types of equipment,

ierhaps the ma‘or difficulty with rerard to the estimation of
replacenent values lies in the fact that technologic.l change i3
being ignored. This must be considered as the Ba jor weakness of the
entire method =urgested here because it is obviously uarealistic to
Assume mere replacement of worn-out equipment, ever if allowing for

quality i1mprovements as mentionei above, in any econniy, and 1 -ast

of all in 1ndustrmalizing country in which the rate of adoption




of new technologies is probably more rapid then in the highly
advanced industrial countries. This, however, is a difficulty which
cannot be overcome by relying on ths readily available atatistical
information and would require coapletely diffearent achniques of
forecasting, indluding the difficult, and still very new, task of

technological foreeasting,

r.4, We further ansume that the investments in equipment made in

a given year by a given branch are homozeneous. ‘his is of course

a highly arbitrary .ssumption, even if the technical experts who will
have to estimate the composition of t:¢ equipment in the branch on
the basis of their knowledse of the production processes involved and
of the average level of technology should arrive at a statistically
efficient estimate.

The variance of estimates of this kind is necessarily great, and
it we further suppose that the variance of the 1ifcotimes of thedifferent
types of equipment is also great, wa shall necessarily have large
errors in estimating the total expected demand for the sector in a
given year. Obviously, the margin of error for specific types of
equipment will be even greater.

If 1t should be possible to obtain data on the actual
composition of equipment in a given branch at the present time

(such surveys of equipment are carried out from tim: to time by various



agencies (5)), it should be posamible to make an estimate of the order

of magnitude 0f the errors contributed by the aet of assunmptiona

described above, and particilariy hy the fomsgenel1ty assumption which J
is the mon' erxtreme of all. such a direct survey of the capital stock !
would enatle um tr calculate our future demand by both of the two

methods, ard tie difference between the results would indicate the

magnitude of the errorm i:volved,

F.5. Sampling Problems, All the available data for current investments

in manufacturing industry are derived from sample surveys and therefore
have a certain mampline error. “he larpest sample was that of the
industry cengus of 1964, tage 3, an1 1n that survey the samyplirg errors
are win.mum. Before entering into the s mrling problems connected with
the method »f prepiring ‘he foreca<’, we shall have t> aualy=e the
nature of the sampling errors of ‘he estimates for nveatmerta, taking
into account the sampling methods used in the VAT10US a&cnual Sur-eys

and in the 1965 census,

{5) One such suivey, for the encineering industry itself, based on a
sample of “' estatlistments, 15 now being carried out by tle Isramel

Ingtitute of Tec nology for tre Xanoatry of Commerce and yndustry in
larmel an. for i uld, Tia Aurvey asoanetier vart of the same project
in the rouework of wiarn the present paper has been writtar,,
purpose of bot' de o oaxece e 0 ey

L

‘he
toroblien of prejaciry forecasta

of rplacez nt fogani for 2quitment from hotl gideg sin.ltanecuely -

1) by direct data ~nilec*ion and dets: ied tenhnica) analysia in the

field; ant 2' by revtient ing b Losaibil ties of using availalle

atatistics for the same purpose,




These surveys relied on stratified samples in which the strata
were determined by sub-sector and by size of establishment. The sampling
fraction in each sector was approxiuately proportional to the size of the
entablishment by eaployment, and the large establishmenta (in the annual
surveys those emplying more than 20 or 0 workers, according to sector;
and in the 1965 census those which had more than 10 employees) entered
into the sample with certainty, that is to say, the Banpling fraction
of these eastablishmints was 1.

The characteristics of the data for investment which are of

interest for the present discussion are: a) only part of the emtablishmen's

make investments ir a given year, and 1in most of them investment in that
year is 0O; b) by comparison with the number of eaployees or the value
of sales, the share of the larger est:blishments in total irvestments

of the sector is high. This could have beern assumed on a_priori grounds,
because capital forwation in the larger cstablishments is renerally
greater and because they ten! to be more capltal-intensive,

Whereas characteristic (a) has the result that the sampling error
with respect to the estimates of inveatment ia large even for broad
classes of establishments such a=s nain branches in which corai:erable
investments have been made in a siver year, the sampling error is reduced
because most of t e {nvestments were maie by those establishments which

entered into the sample with certainty.



As far as the series of data available from the industry surveys
of 1955 onwvards is concerned, it must be realized that for most
sub-sectors the data for a given yesr are likely to have a very large
samplin. error and this would seriously impair any forecast aadie on
the basias of these data.

To some extent the rroblem of sampling errors can be overcome
by dealing separately with two sub-populations: one, the population
of the large establishments for wrich the surveys roally represented
a complete census cvery year, ard the other the smaller e=t.hlishmenta,
This incidentally would require a re-tabulation of the data because
the diati~.tion between larye and small establishment. witn respect
to investments does not exist 1n the available tabulations, As
already stuted, it 1s likely that for practical purposes the relevant
popul ition will be that of the larger establishments for whic both
the ex1sting estimates, and ccr.sequently also t'e forecan's made
on their basis, are more reliable, .t would in any case be unreal-
istic to assume that forecaats of this kind car be vary precise and
biases rdue tc samplin; e~rors will probably still fall within the
tolerable limits 0f ‘hese estimates, [t should alsc b borne in
mind that the purpose of th: exercise 13 to arrive at a forecast €or
what is no more than a fraction of t:e total

~xpected future demand

for capita® gooda - the other two main components bcing net




investment, which can be forecast with even less certainty, and the
other, an estimate of exports wiich in the nature of things is fairly
arbitrary target figure.

One way of dealing with the smaller establishments would be to
draw a new sample for them, for example a sub—sample from the 196%
industry census, and to investigate the establishments included in
the sample with reapect to their inveatmenta in prev.ous years.

This is probably a costly undertaking and it is also doubtful whether
establishments would be able to report on their past investments with
any degree of accuracy, since mcst of them do not have & proper
accounting system. .n view of *his it ma be preferable, if the
smaller ©atabli;hments are to be sampled anew, ‘o ohtain data for the
existing capital stock and to make a separate forecast for them by
the method indicate! earlier in this paper for such a caae.

A wore simple approiach towards dealing with these small establishments
is to calculate their share of the investments in equipment, sept ratcly
for each branch, on the basia of the survey and census results and to
blow up the forecast estimates obtiined for the larger -—-stablishments
in the same ratio.

A further correction will have to be made with regard to the
smaller establishment that relates to under-reporting. Approximately
1% of their number do not fill out the questiornaires for the industry

surveys, !n order to corredt for the errors that would arise from this




source in the estimate of the surveys, the branch estimates are

adjusted by imputation of the miesing data for non-r porting
establishments, on the hacis o' re, orts received from other
esiablivimen s :n Lhe sume vranch ant of the 3aae 3.Ze group.
This imputation me‘hod 18 of conrae not very reliable, particularly
with respect to an irregqular variatle fuch as investments. it
might be possible to overc me this diffic. Ity oy renewed attempts
to obtain the miasing data from the non-reporting firms, but it
ig dourtful whether the effort is uvorthwile in view of their
amall weight in the totals, the difficulties of petting the actual
data, and ‘e rat involved 1n re-tabulating the entire survey
results,

A more Ber.cus nroblem 18 repr-se te. by the fact *hat there
18 & vap i1n the se..es because nc survey was condu ted in 1357,
There scems ' e no «ay of coerreting the cumultted inveatment
i1ta for thia missing year without obtarmrng direct tatormation
“wom aource’ atrer than Yroae avallable frog tne entral Bureau
of Statinties, e anformation At tne ayosal 0 olhier agencies,
queh ag the ¥imat-y o ommerce .nd Laduairy, way be oot rnelp oin
tridging thia gap. e cirmatry, hecaugse o nhe enerally large
ahare of covernmental (oang 1n the inve tmerts xnrrently Taue

by industrial firme, processes about “(% of the total investment
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made each year. rairly detailed information is available, but
would require a aignificant effort tc mare 1t ornsiatent with
the survey data of the ‘eniral sypeau of Statimtica.  Thae main
problem that is likely bt arise 'n 3uch an =ffort acems to he
that most of *ue nforma’ion avai abie S™m this sourse relates
to investment nrolects, ot to actual ‘pvestmenta aircady made,
and there ‘8 no systematic follow-up 'n these nrotects once the

Ministry has approved the proiect and granted 1ts [oans.

Go SUMMARY ANU COND LU.:IUN

This paper has attempted to survey three possible approaches
towards forecesting that component of future dirmand for industrial
equipment wilich 18 repreaented by the sxpect: ¢ repiacenent
requirements of ‘the ex13ting 8tock of 1ts industrial capital gnods.
The first arproach was a census o enuilpment. intendea to nbtain
the data needed [or such a forecast directiy. "ne sacond approach
was to =supplenent the ex18LiTy CALA ey the geriea o! new .vesiments
by eatahlistuient since (597 Lmainly So- L. larger eatatlismments;
and to re-talulate tnem Aag AN setog pevies on the sur—gcctor detasl
needed fur tie forecast. Thne third pproech wan to pake toe forecast
or. the basis of the existing data or ‘.tal investuents in plaat

and equipment by sub-sectors.




“hese three arproaches are liated i urecenaing order of the effort

Lwvolvel i mreemaring them ano the decren nf precioior of *he forecast

tont ~a he sxrected to rec 1 femp oooh, Y would be rnaaathle to

P O VU (1 IUURPTI R LT et medt s 0 a st Wor exaTnl e,
ane mipht take o coniua 0 e et Ay o e wer taree b
patanlisnoente, o le~ted either o0 the ba~la At Tha, T Ge Ly

e

invettmnt 1n lne puast, or the et oof the annuctry, e aethod
wonld ‘hen be ta male the forecast oor theo b e o rrulated
invectments mines 108, incfrer pestytr ity fasotooune o av lavie

data o t o jnveotront aeries Tac cash pranch only o one ones fov

whach a4 preliar ey Yoo ol analycie s own Ut oA it decree nf

cieal ity of peaduatio coenaen ool e et b At eonapmert
i ohrr etormyatie af Y1 goben otor, ‘or oathes mootors Chere wld
Fran romaan Yl Aot billty of sabire fhe tavecast oo b basic of

total investornt O oeacs heenern, or of cumsalated vorividual
nveataens A e ated,

[t woull scem 'hat, o go often o= asuch cases, there 1y ro easy
g3 ort-cut 0 eelvinge o one rolatively sinole arpromc: . v eTfort

1.0 *nia carection <111 rrobadly involve a® loast sone gorect

f1:1d work and 1n al) casca, Jite extensive tecinie 1 analysins,

ployment or, et rably, on foe baeas SU 4 eir anare an tae el ved
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Nevertheless, the existing gtatiatical informa*ion could be

of great help in reducing tie oize of Lo problenm, v identifying
tle c=itic:1 =arens ar which :17ect dava collection and J-tailed
teptnieal nalyis wenld b indiapensacle, ad i all cases,

it woulc 'elp i rroviding 4 check on the orders of namitude

of sector aatiwsties obtained b other metiods,
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