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CONSTRUCTS li OF A ¿AMPLIA MCT;;OJ FOR ¿mmz¡7 I;-  IaIU¿1I IMJüTRY 

A.    Introduction 

Th- present  oaner is  part of P wi^er effort  at  n'evelooin^ a 

methHolotf'  for planning  i he nn^in^rin,»  in ^ntrios  i:: .|Rv«l<v,ing 

oom'r.es.     'lio  ^iri^.e  o'  íhi.-  e-'ort  i     f.    ;,]...„   t:h>-,,. a,. e/,,ort 

in.u-tn».-.  rplymr  ^   ';o  :-•-.- tm-   i.  a  "ir-,  b-un.-  o'   ^„vtic 

<!fiunhd   ••r.-ta'-.li:--.},.-.,:   hy   :•,-,-1. •::.-' i o   j- t,. .-*•   .,n   .;•>.•.    r   <.    ,; 

m :u. ' ri 

'v;  wull  a.;   >:U'   f. r>-:. Tì  -,H:V 

'nhf 

l'i     t, ' u 

Mtl. 

.("','•.•   .)"   ' ! ,•. ::..r, 

,fu;     er 

'   t'ro. .   --h. ••••-  Vj-to-:?   ,   of  th. 

i:t.   L   r,  Iì.  IMì-  ,-.f?,.tort 

f,f"    ''it. ut   ::,   ,.:>0h   or 

'1Ki,"   ' ""  f ii>    '• j'ri*-». '.ic 

'  :C11 on   ;ü,     fix,1' ito 

'¡i  o  :'aner un :  r 'hat 

••-•   •-       el   f  r 

joci"i     ,?:ìt»'i"-h  ir    ',,-.:    • 

rt'O"1 p»:  ou:  í>(>-   a     ; --,"' 

,T:,r<   r 
V ' /'.       .Til:'   i r. i t • f i 

! :    1 : • 1 '      .      ,o f P 

^.'ÌG    '' ••;f1,,pi ,'•'-?'•  ».    'Wlo --ir.í-r.t      •-  t¡;     t,00l,   ^,,.   .!„„,.,._„,.   t 

•'t'f'tor     I'ü!    bvo:      »', <!    '    lîi.'i    f o"   'r:i 

--*1  r  <u;-ri',:r*ant 

Vtí ¡. i.: • i ru-- 

HOUntriP-    .-.»i:     ofer^.j ''nv    IO,.,    r ; „r, t     ,, 

^ i    "'ho i' ,.r¡;il!l : • '"      ;|f" •    li   -•. ;       ,   '.or',;    i 
¡••i:..neü,   :;,;I1*re  -c,.  ,j00Ilf.,:;i.. ^ ,... itl .f   :< ,. 

i'-^f.'irc.1!,   ..ew  vork,   ve\,,,,,,/   ,   , .. _    (i((i,lt 

'•'••' •••• :''cir,;ii¡;< 

'; -ohí.ol <• •• ,J0 jai 

-uor:a :'.(.•     t     *;hf   '•   te: 
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Although  the  efnrt made ao   "ar cannot be  re^ar eH  as  a 

'e^initiv«  •;o1u*.ion,   an'  ha' n»4;  Tit il   .   w b<^n  nu*   t -•  +h" tont 

o    empiri "^   a 

re:-.'Ite   •••".•to  ir-'   by  '.air,  at 

"•>  i.-  ' >. ubt  4Va4   t'i rical 

i~tv,pnt   a 

V/hat ha-  b--r   a 'hi '-ve    ao   rar,   i.'   ; 

i.'.'.U'-H   it •.'••!ve'l,   ai.'  a ¡"'iaa" 1   aoi.cr;   '.¡al 

to the " •-   raí''-:   i •    f'•.•'.••>'  r ••   or an 

"tor -if* IM : i    • '. ly.     A.-   .-taf ' 

•ri' ncp  ,;ai taxi     n  far : a-K n 

''if <-. t   ' 'V-IIV•••. 

art '': ca   i >>h  of  th- 

at. ,   ti  \'ith  r> (
ran} 

¡it   t.    -.-'a;.   t.hi:5 

i     t:..t    tu .y,   the 

¡i.- ;:r,;li'>'   '      a'araaea   *~rna-p:£ 

a titanica  -   .-Ciii, •r. • '     TI   i' 

aect"r ao   a  wr-e,   '••  n* ' "v-t  ar:   ov-Tvi-av    ¡ 

*U"PH  o''  'hin 

•ntal 

»os.uhi li f i- •:-,   ai. ;   * 

advant-va^aja    -:•<->•• h 

C'a* ] ' r.er  of 

ur.txif..,. 

Tht-  v ••      '   i '<-a un ¡-T"!-.'.ri,-:  'a- va:-..),;;  a*" j 11 aa  initiated  by 

.-IJX3 i:.   *     a     i.'li  i:    *aa',   an >*„•; *h"  vir i, .3   í'iu  trial   branches 

in v-!¡  'i/f , 

•"?'J:    :   :a' 

a 'intries,   tl 

aaai a    a   H '/a": -••' ' i .""••t,. ns,   . "i".e 

a, w -r- in 

." 'til   * '';••   : i.uFi*   o'"'   /im  •,'"   t> 

''rom  th"   • • -nit   jf   view 

h- 3  • rr'!i'-iat" : "    ar.     . ra-r^ 

')*.'>•   ar. :     -"   !    -••.»•>y.   ia   ieva;! onmg 

t   r r»>a.-<>  --r.'a   •-. .      ci •!   can»,   ooth 

a' "at   a! ¡ lit-3   i' a< i--nt   it. i * ,   -avi 

• ' '". '   ' ' : -;.'!  "r   alarm  n - a'a ah   it 

'   ''ir-at   :.f  -'I,   '•:••  ''a.-t   *aat   +he 

n^meer.r.g  laiua'ri-n   ! • "f^r  'Vom n.-arly all   <.*her br-rirh*s  of 
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industry in that the."  oroduce the very elements of growth in 

the  physical-techn cal  rwe,   nrinely  4h,, p.jjk    ¡f  *h- m-0ducer3' 

»»•00.1a  -  whi-h strine tv  trltem   -m ¡   rat,- of' econ.-mi'   .¡-v lo »ment 

ir. í;on«-r-.l.     'vreover,   it  ij  intuitively  „bvi uà  t'-;..t n;uch of ^ho 

potential  o*'  t^-hnir-1   • ro^r-.r.-.a   'eoen'n  upon  th-   de-ree  to •„• i -h 

an eeonon.y nao   ieve'ope.1   i's  own   oro iuetion „f producer/'     cnxls, 

cince  th0'ie - •r"  'h'^  ••'nythin,; olne -  moor, orato  > ^   -ar^ihle 

"1,;:i"-t;'!ons  !>r  4^nic  1   n<!v.::-e.     U   iy  renerai!;;  the c^e 

tha'   it   is   uri-a-U;-  ',i,  pro ucer o''  th.-  o !lu-merr   wii,.-  ponieses, 

and no-eover,    'evRlopaa-      prona -tes    .^-- nica;   kno-loi. .. ai d 

l"r"Ti>S;''   r"'   ,!iil."   it-   í;i"   iTO'ì.nt;   n  o"  t   ..  ,,niio:n,,.t   itcelf. 

which   is  hio    iiert   ,00:0:,1;.   .ctivi-y,   bu*   ,lr5ü   t!,   .   ,,;e  oth(,r 

economic sectors  íV th- noe o" w.^h   rhli  .„,,,,,   iî;  int „„.,„,. 

±L~    '  (  ••'"O.     or ex  nnle,   ('en.-r- ¡ ly ;:;i  ¿¡j 

no  leoi.-,   ai,:   o<>en  -o-e,   • • out    -odo   t ¡ or    nrocea. o:    io   t' ,    tonile 

•"•ec*   r   -hnn  th-. act  <L producer of  t-xtile goo ¡s.    The co-uali  ation 

of w.L'wn.-n     tr-v.iuc-   h  ^   th.    competition  aivmy  orodu^rs   -hinhjí. 

'm,:en'erS'   '*"::   U  n—n-nr     -,,r eoe',  nr-oruc-r in   thi,  ,. cter  •<.   try 

t ' ln,;'r0Ve  '•''•    ;'^'mct  ••     ^h h" --H.   -iroctly,   n.nely  'h-. machine 

or tool,   by rr^-in.- it   S-oim.c   lly  "lore  ,,ffici-nt   (   ). 

(')      ^r  dot.Ul,d    ,:-,MS,nI;   .,r   MU,   ^..^   : 0p   ., 

•-chnol^cioH'   .Voen'-nco,    "opopoly  an-'  ",ro-.;th.  pPr,> 
Oxford  l'if. Pg  '' ft ff. 

•eir "erh .y, 
ro-./th,  Per^amon Press, 
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'"hi:; feature is  re- -rouble ror th" key nl- o^ tho engine ring 

•z   *-.br in .¡-'ri -a  i:,  ocr.o'-.ic j-vf'rtif/,   ir:  t  a*   i'   .W.'?r,-iinp 

carici ty   aa     t       r-;'p  or  r'"ofye¡:a.     I*.  ir-     arti -va'! arlv  31 jii'fioant 

'H a' i-v v)iir  c-a;:it"iea  .••;-a   "ally,   aa '   for  oa>vi re Jons, 

:?Vï ^"•-"í- m1,i. 'rihli     d  economies  i1 r<> ,   ami  that 

th.-;'  •.•-.11   -opflv .U;aa   th- ir aav.ance 

i:,  t .1.;   f  .•!:!   i.¡ ^'Hä i .   thai: ir.  ai." o4 her.     For without 

..-., v-    ;ev.o o-.r.r-r. a. h¿ 'trie..;  v.aioh o;.-:üfy  and  • •tai aay 

'he capaci t- t." . (.-y- 1 -ai ja- ^o ir.tri er, vaili 

reaa.n <:••;, ^í. lent '"or ta ir .Toy'.!) oo-¡ L:;' j /,] aja-a ;hat th1' more 

deva-loor-d -cartria will be -..- i 11 i :..- - na : a:.-1" 1- ." ->ru fro::, the 

tabi»    of   : h' ir aa     '«-(•¡IM-
1
."'    -I ;"-.no<>,    "'h' a o    >•<•,!•., laaar-a  must oF 

necean r.y,   a a   oay  e a; h,       **...,-    nt'M     ! of v;  arai   lite.     ,:,Vo'    a.aaar ror,citions 

0'"  i""1 n' ivi- ta le -       ;<-h  are ^-r  fro:.  :----:r,a  Ha-  rale in 

proc'ice -  1:   aual   'p   !.iuh+P'ì   -:!ìrt,:;nr ta:,      ,->_ .pj.} e,i   "a.fvarr a -o  of 

thp latp-r-:i.-. -r",  a. ; ah a-.a  .a-uned   currency  i;, --¡evelonrn. nt  theory 

to  ?h<    poi:.'   G:" nlaon*   '•••••• •;;•.-' 11«-^-,.  ^ .r(.r,..-;(; ;v   ,v.,. >;!t-Po   4heorem 

has ir;   "act   ii.orf  toa;   n ü'ri .••!;.   Irot-.;   validity.     A:-   a   nie,   a 

:*-'Vo; -vaa,-  roari' v: or  îiv i.atn,-¡li  at i on 

upon   :./v   ou. :>ly of   '^ao.'a    aoc-ia  aa ;   a;     '.<••.:r*    <^r  *'dm.cal  advance 

f--',t  .-0,;';   -'-t'"-  thf-'::   'Voi!, what   io  commercially ' refi y available in 
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the markets of the developed countries,  will only rarely have 

access to th«> latest an' moat efficient  techniques,  will  only in 

exceptional  nanna be abl».  to avoid  distortion.-,  cmoed   by  the- nature 

of  tho  ecui  ment  so  obtainable in  r..-l nt i ...r-  to  its f: ctor proportions 

and relative prices,   an: win   almost  always la¿ seriously m the 

development  of it^ own technical know-how. 

The importance  of acceleratine til«- dev lo ment  of the metal- 

working sector lieo no-   o ly i„   the growth wtenti-l  which is 

incorporated  in it more than in any other line of economic activity, 

but  alao i,.  tt»> foct  that  n    ev loninc country must  royy,rd  i!:!ports 

of crnitai   ,;oods a.-,  tv> moot indivertible category of a M   imports. 

ConsequeuUy,   deve] -ang countries  a:,.- ,.,„,, r.lly CflU,ht   ()r¡   t}u, hom¿ 

of a ulema:     if thoy wirh  to attain a  ra-id  rate of ycowth,   t hoy 

must  import   capita!   «oods;   but  i-  th-y do,   they  incur a heavy dr.-dn 

or;  their trade bal  nee.     In  f,ct,   ^h e irrmort of cantal   ,:oods 

accounts for much o- the balance of pa.-m.-nte difficulties which 

are typical  of th<   growth  patri of nearly all   !,vel< .any countries - 

-ven ir.   those eses in which moot  other caponen er   i-,,orts have 

either been  restricted  by  ^.latior   or h-v be*n subject  to 

substitution  by uomeotic production. 

üesoite this al-iost obvious  prr.rity of the metal  or;cing 3ector 

as that branch of manufacturing which should be developed first, 

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

of resources, it has parafioxically rem-m-d behind by comp' rison 

with other r.-otor:-. of inai m f 'leturin/ in:un!r/.  The reaaom; for this 

are no*.  fa»-  to seek:    7h<- desire not  t>   wiit  for  the development, of 

a dome-tic  CROI'a'     'o. ds  in .uotry,   hut   to   .ms     forward  with the 

in :us' ri • li   a1" i on  •"'' o'her,  Tore  easily  and more    uickly developable 

indu: t^ial   branches,   by  -M :i^r'tiíí.<•  an  imported  t-ohnolop^y ;   the basic 

lack  of t :-:;a-.   odillo ano   t. cal kn'"-•.'led 'e;   the understand- 

able i re: ..-r-'no.. < ''  ' n'••>•;•.'••• n-urs   for '••ell-tried  eaui;vp.ent  from the 

h if ;' ; i. ;.   adv  no-.-o     o;.ii t. ri f-r, ;   ,••,•;'   'h"  lac'    or v¡  aio-ur-te   "o recar, t or 

pro '"n"ii:  ^o:* tk<    ofh"r of>ct  rs •or,o"iy     h,c}\ •%'•   ¡Id   establish 

the  extent   of  tho   aritioi •• /od de", n'   •""or  c rita1    "oods  -  thes.- are 

•nlv .-orne o 

this  ,'ector. 

more -on-rcl  reasons  ror  the  relative neglect  of 

Among  th- more immediate re sons which have made  it  extremely 

difTicdt  to develop thio brach  t    the degree which woui > have been 

justified  on   th..  oasis of a .priori  cons i   e-ations  alenar  the lines 

indicate.1   ahov^,   f ;;o na    be mer/: on^d  as   parti nul ari y  important: 

a) The ]i-i'ed  extent of   lorn-::tic mark.-ts  in  the developing countries, 

•••hich ban  ircrtai.t  iv;pl i.-nti. n::   for the  s'ruc'ure-,   a-;    -ell  as  the 

absolute extat  to -hich   b>roestic  industrie:-, of  fin-0   products  can 

feasibly be --vele  ed,  i- no-es an acute limitation on th..   >asibility 
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of local production  of the équipent needed for these final  goods. 

Por if the market  for final   prouu ts if*  limited by comp risen with 

the scales  oí'  output   winch  fire the  rulo  in   th,   more  in :,.:    rialir.ed 

countries,   then  thnt  market  is ever; noni  rey4rioted with restent  to 

the producers'  floods  needed  t   make  the  fir.il    -ro'urto.     b)     In 

addition,   there in   the difficulty ment,,,ned  i:;   ^,, beyuimng of this 

paper,   that  the ,1 aiming of this branch of manufacturing has 30 far 

presented almost insolvable difficulties. 

Evidently,  CiVen the  severe limitations imposed by  the si-e of 

the domestic mnrko\   n>-  development of  the capital goods industry as 

the major component  of  the  engineering it..hi-fr-r in  ,. „„i  ,,.._ +   ,, „ 
o -   -j   — , ,wi< ,u    ..util  i uly 

on the simultaneous   prorsoti ,n of i, port  auiutitu-ion and  exports.     In 

order to identify  those branches of  -^ industry and  those lines of 

production in which  development  is  fe,3ible,   riven  th,  technical  and 

other difficulties  in   this  branch,   and  in  enter «0 estnbMsh prior- 

ities  among sub-sectors,   it  is in  th, fi-n.   instance necessary  to 

construct estimates  of thone componenta  of demanu w-aor  are relatively 

certain,    '."he first  among these is the   ìenvind  repress* e I by the 

renewal requirements of the existing cam tal  stndk. 

At an early sta^e of the studies included  m t   - MIDO Project, 

of which the study mentioned earlier is  th, hanic document,   it  became 

apparent that m th-  empirical   investigations which would have to follow, 

the preparation of estimates  of the existing stock of equi.«,,..t  in 

any given country select«! for an empirical study would be    one 

1* 
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of the first st^ps. 

Tne present  paper is an attempt to clarify the issues involved 

in  the  estica ¡,n  of  the carral   r-tock which,   together with drta on 

depreciation  rate¿  and  .-.bsol eocene», -,-u]     provide try   bnsig   for projection 

of iome^ic   l^w.d   f,,   pr-inoorfi'   *,-,,!.,  in  a nemoral   del dl   'hat 

could   pernit  t:,   iecr,,,,:l     ecu-.ooo-i ,n    f  ',,   e u, rm nt  involved 

in  order t.    ieter me whioh  lino,  llf ^-^tion,  whether of final 

producta or of .,do-^2,,b: lea,   .>.,.;!•  be  fe;unri».     ^Vthonnore,  by 

est,bli:-,ang -,   lower bound   t.     i^-.-aü  for 'he main m   -ypes of equipment, 

:    :efme  tne  wA-mv   'A  exports 

tain  a   ..-:: ,r. ooale  of    r,. uc+ion  that would 

•ive and   lmpr,rt    u^M'utior,  economical. 

-»>      iiri';n' .or.  ro"   »1><  ffiH* 

making- --ouch   'lUr-.-o.- 

'hio  paper,   ir.v  lved 

it   „••• ula  -iL'i   Lw-'o;:,».-  roooible  f 

neceyfj'-i'y  ;o,  op;,.r 

make  ex;?  -tv, co--, P* 

'•••'-,;•:-:.•..   :.ro:'l.!-.;i  involved in 

:"-'l'aI  ::'r'c**   •-•^cb  -ire  the subject  of 

a detailed   ar¡alv;;:a  of *he  ,-.•• ¡ .•-; .,„    „4.  +•   ...     , np      i-'-ng    statistical 

information ?K> -   ::i'u-   ^unn«  ir,:u:;tr;.   in   I3raei. 
Detailed  comparisons 

were .-arte •.>:' 'h.- ,.,,ta 

carried   out :o r, .0 

contained   i:.  f:o    ar-ua  industry surveys 

•'*!   the T.et:.o,j8  used   ir,  malora  these surveys 
were » :• a: mod   :_•,   deta:P   •> fi-J ¡-  !or  the usabili tv lì tv  of   du reo.iits for the 

present  punoyp.     otv 
•^r .ou.-e;,   of data were also banned. among them 

primari 1 y 

Department 

->-   i • :.ancia]   nurvev,   o"'   •>>,!• t-t-w- J     '*    -uiustry carried  out  bv  t he Research 

' n,'!  Bank  cf la-ro^i      (¡1(1 ,,,   r 
^'     he ^«tioicai   ai'.,,   finanziai 

information avail «h-e ir ^=  -   , "••«>-, e m the ¿n'ustrial   Jeveìnnm^-f   ¡    - development  JariK  and   in the 



-    9    - 

Ministry of Commerce and Industry.    No detailed description of theat 

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

presented. 

B*    ^e main  problems op estimating replacement Jemand for eouinrr.ent 

In preparing estimate:-  of  future d.-mand  for équipent  wh > r-h  arises 

from the renlr-cenu-nt nee-1^    :'   thu  ^v-i^t^r? ^e.^-, + ,,1 "Z capital   stof'k",   th<-> ^hvi'-up 

solution is of oí   rours" t    "Hi e ,*;  coro-l^ti :e  inventory  of •hat 3*neu,   to 

prepar,   detailed   .-ü-coraí   analyses  0'  ti,    t.--h..ical   .-,,- .om t i on of  the 

c?.  itaJ   /roods   m  uoef   *o  »>nt; h! : ah  their  p;rp.'f,.;   r^»   nf 

estimât in;: th-ir uo.-fu    life,   ano   th^r. 

•ani tal  ^ood  into  o o» 

iL   by 

' k.:oooo  cae:   t   ne 

•nnnts  a..:   sub- a:::-. .».h1 L ....<:  sue:,  a..;   f,  -enerve 

tha kln'  °    •^••--•••'..r  "ifor-at.,,.   n.*,      i,:  ,r:..r ,.    rnciUi«te the 

conhir.-Mor  of   • >,-,    i'-fe-ent   'erando  ir.t,,  eo,: on  nmeeoueo  and 

pro dueti on   lire;-.     I4-   ^ <- nVv   ,-c   M,, » 
  '" on':   "•'   -hf<"    'ucn  a censu« is  » ver,   e/neiwive 

and  ilfT'c  't  und ort-. x1¡K. 

Not  only  ia   ;t   t    be assume'  that  the absolute a-oj.L  o" the 

in'orr..-,  i>r. recare!   for noch a  pur ose wo.Jd  be ecual,   if not frrent.-, 

than   >ha:.  of an   or'inar    census  of   m !u   t 

involve  Inrr,**-H:al*  'ml •  V;,rk ...    îV:.:.^;1 

data    whic ar^ '•• *   eo-:>,r   ,k.,,,„ii 
" "•   ^"-/  °b  amable   . n   re«       Jy   ,.:.-,: I e  'or    fr-rr. 

lndur-'ria:   "stabli^ur; nts.     mo meri'ion bir   a  '".- 

T,   out   in  « i ut, ;on   it  would 

ruJ.-t  or,  of 

'•v o-' the. difficulties 

which such a-   urtdert, 
ikin/- would en^o-.nter;     ^here is no connonlv 



-   10    - 

accepte} nomenclature for equirnv-nt which establishments would 

automatically use even if  they were to he askod   t<-   io so;     fims 

do no*   ft-n-ra?'y have   ron'il y aval la! le   'ita or,   sananti eg   and age 

of t.h'   »' iu;)in-nf  is   their  possession;     e<sn  mont  desi^n-d   ''or the 

narr, e purpose may differ in   ivportant restos-o,   and  have subsidiary 

us s or bp ••oiTìbined  with othf»r V'pes .-f  equ.prio-nt  in  such  a way 

as  to make th.     :ir-nt    'olL otion  o'' i:.'    roation  in  the field  an 

unmanageable  'ask. 

A :-:a.   wa.-   f>v refore s s^ht  t.,  evero,.n- th-s..- dif <i o.l ties by 

re'yins; on statistie.,.:   •.•*•,o.is of obtain ns pdMqua'e  estimât <•»  '"r .-a 

the ordina <.r,sus  data,   at   leas*   as far as  -he basi-   info-nation 

is heeded.     ':>I.5ì  w nld   st:l I   not   obviât-   •?].• ro-eessity  for detailed 

analyses  by Pivineer:»,   sut   at   Last  <o,al>   mve   the  »x'ensive  field 

work th;h   wo',ld   otherwise  h»  resu¡red.     In what   allows  the 

possibilities  of pursuing  this   iir,w 0<" nsproach  .^re  e/Mored, 

although  th.   "on.lu.-. :n  is   t  at at.- < isHoal  methods  of  tho  kind 

indi.-  te!   art :,..;   „,,ry  lik.-ly  to  vol,  ,or, Mi;m    mde estimates 

which  can  at  best be  m,tr.t,.   „..  n   ,m;t   „^^^    ^  ^ 

be shown,   it  w-ll   „,   r.raotioe probably be nectary  to  resort  to a 

-bmat. .„ of a   ar^t  census  of  enu^-st fo-  le&i,ng e3tabligh- 

merits  in  each  branch,   ,hish   • coount  for   * n, ,reas.r Part  of 

',nr'Ìtfl    " ?Wi,:; ^   "ar Vh" bulk ^ ",.  sasi.a:    ,ook,   together 

Kith    ln.ir..,.t    PS,!,Rt..,    for    th(.   rp    t   of    ^   infjuf  try    ^   the   basis 

°" Vn    C"s'ul-t"!   -'••v-ft^.nts  of ^he smaller firms is   ?1(wt years. 
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The latter type of Information happens to be readily available 

in  Isrr"-1   an    the Industry Surveyn   eonluct"d annual y -inre ! >55 

represent   by  no.,   H se:*i"y which  1.    : on,' -m u'h  *•-  ne.-nut   rairiy .*ood  estimates 

of  the exist,n^ capi'a    stock,   'Toviie;  that  adecuad- erice  indices 

for the revaluation of past investment to replaceront values  can 

be constructed. 

Before pr< ceedin^ to the   'iseucsion of the various  «1 tpr-n-. + ives 

arid  possibilities presented by the   svaila1 le statistical  data,   it 

should be  pointed out  that  in  the  cas.'  nr Israel,   the estimât.on of 

future replacement demand for equi B»iìt assumes a special  significance, 

for the  ^ollowiny reasons.     Firstly,   a 1   m n-o-orn >n  of the 

installed   equipment  in manufacturing  indur-. ' ry wa."  put up  in 

siseablo   'urnps within a ver." short   per,  d of tirr.e.    The  lumpineaa of 

these  investments  in the past WHS   largely  conditioned by  the 

Repara'i O!.  AßT^ement between  Israel   and  Germany,   which  orovid.'d 

for the p.--."raent  of about $ Moo nillion within n years  from 1954, 

mainly in   the   ^ortn of equipment  and   oth.-r producers'  roods.     In 

addition,   the ear y period of MSSíT« industrialization In Israel 

relied on  relatively heavy imports  of capita'  good.-, within  a very 

short period  o*'  time vhioh •,.  a lar^>  extent overlapped  with  the 

transfers   on  account  of the  r parat i ons  from Ierra any.    Past 

investment  has   therefore been very   l-.mpy and  it  is to be  expected 

that the  replacement of this equi ¡ment,   the date of which will 
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approach m the noar  futur«-,   will  also be highly concentrated in 

time,    ¿-inn- 'he-  otra. *ur« ;<'"  I.^rn-l's  Hal ance of payments ha". 

meanwhile un:   r^one si ;-. : f : - ant   changes,   to-   :^mand   fur foreign 

9; r-hij:f;e  r. ; ro.-.'i/.o •   by  thu  f ov..o'nn].    r--p! noe-i;. nt  needs of   'he 

exirptino  coital   .:•' H?K  -VO   be.- m«-   a j*ev/y   iraní  on  the country's 

for<?i(T.  »ayr.-ît   ;><:;, 'ron,   unies.,  fa r!v   lar^-rcde   import 

substi ! ut ion ir   t.M s  are.   ¡ H uïvler+io 01.     Jeoondiy,   the industrial 

deve.'c>--rent   of   1. r-ol   bar   •<:•  now  rwh*:   th     n0in +   where further 

import  sunotitution  ir    «"ira:   ?",0ds hao   "e->ch^!   th.> limits of 

techoi-al   -aw  eonoMc  feaMbi : i ty,   whil-  a'   th.- oara-  time enough 

technical   know-h-w bar   beer,  «o-umula'-ed   to     ay  rr.e  foundations 

fo- emb^rmo up r.   t.r...   rr,i.ctior.  of ran'«'   ,-oods.   h .tn for  the 

homo market  a«:  w lì   a...   for »y, rto.     ir.   •:,.  penara« i or. of  for-casts 

of  pos.-,.!.!. o  ;    rt.   fro*   ti.:,    e t ,r,   -   wi!'   hav,  t0  bo  • aken  into 

account  that  nv..;,  the op.. ô-fi •   ..)r   -, .   -, ,-   „r   ?-,.    ,      . .   . '     1>l    -''r' 1.-O..Í,  oí   inrael,   it has been 

consi:e*-ed   i::.: r't.-t1(.ai   •.,-,  r,.,.,,*   (V   Hill ,..   .. ,,. ,,Vl1   .      *'iL  "-•  expert   ;.".'0. ibil i t íes unless a 

roiucti.n   .--o    -in«   a:   •>.,< ¡,?t  U1 the 

>«.   r con.^.nen-s  o-~ domestic   iemand  for 

tn.-  r- uir^r.'K  arising  from net 

sizeable    om-.ortv.!;  of   total 

dome:-ti-? mark..t.     *-V    •••, 

ca i 1 ni   gooor:   are  .-'bv i . >• 

ir.ve. t:.;^:¡l  ao-i   * o :>,.  o„ . 
>"..r¡f 

:  -..hi "h  are  being with 

here.    mhf   ],-»'^-   .,-,.•• ->.(,> t   *•     < 
.••••..i   .(•   .e'r.-o,:   lr   t. ,, T|0r(   CPrtaJn onp>   and 

less mibo-ot   !(-   <"ii,.hi,,f.rmi   c .' v       . .'• HUI , oio  a.   a re:;. 

conditions.    Obvio 

replantent of worn-out  equipment.    It 

t   - '    :hj.res  in business 

v.   fie-     nve. t-ont  is  more volatile than 

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

f primarily on reliable forecasts  for repL-cament demand. 

C*    The theoretical approach to  the preparation of a forecast of 

replacement demand 

We shall assume that  each machine installed today  (?) in 

industry   will   be replaced when worn out.    '"he lifetime o" the 

equipment un.¡er consideration  is  ,-en rally lon-er than  S  to " years, 

and  in mahinç a for-^ast  fo- a not;  too distant  'uturo,   the new 

machines  whi-h will   be in«tailed  during the period  rr  the  fore- 

cant,   arid  will   in past  also wear out within th-t  -leriM,   cas    e 

nejleeted.     Only presently  existing machines  are  U. b<   coi,  i iered. 

- .  or;er t    enti     to how many machines wil]  wear out  each 

year witiua  the period  .-.f the  forecast,   we sh ill  have  t.(-,  ,;;. ,-,   t.¡«-. 

age   iistribution of each  type  of machine in: tilled   today  and  the 

exr.ected   lifetime o" e Ca machine.     Thin,   together with  the inflation 

on  the  replacement value of  the different  cate-—i-r,  o'' -achines 

will  give uo  estimates  of th-  total  mone- value of relacen nt 

deman    e  eh year. 

Cl.     Definition o* the data entering jr.to the p;d„:   «Hnn. 

Value of  tiu- eeui TO.>nt   (at  replacement  cost)  o"  tyne k 
an:   :4n. m  jf e.: +   b] inru-ent  i   ln   the base year  '>f») 

(<;    ,?h"   '"n:: "-^him" will  be used for all types of fixed 
t-chi-.inc; buildings,  i.e.,   it  corresponds  to  t 

i,m 

equipment 

1 

.nvet-ent  -nn^o •      ""   "he census category of 
•-t..-ent L,oods    aacsanery,  Plant an! Eouinmenf. 
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Lifetime of equipment of type k 

Tot-J. value of .-ixiticip«t,.-ii demand for equipment 

of type k in year y ir: top future 

k 

,(k) 

Th»  forróla  f-v entin-tnir th- denrmd  for replacement  of 

equipm-nt  o(" tyre k   m year y,  when the number or establishments 

is n,   ir,  ai j  'Vlîowi; : 

D (k)  «s 

Vai-   ! 

":,r:¡* 

i  a  L 
i ,m 

•••* =  ik - (y - i°r>:') 

fiU';   !
K  ••hl 'h <"u-f HHC-:--  rv  for rorecar;ting ^he 

demand •or  equi, writ   are   ad::., wn  a- 1   n.   „r-.-r   io ..Main   *h--rr.  i'   o-uld 

be necei-.i-ar-'  t..- ':,iue  H  cerro; 

pr blerr.  ei,"w etere :   n,   t- 

"<iui '"<<•'•'   in   industry.     The  ¡oot.-iral 

>r-iora*..r.  cr ruch   .-•  cer.r.u:.;  ar-  a;;   'ol'ows; 

C.2.     7h-     -roh! em ••'   rd ..rn'tira' ; on ¡e usual   clarifications  for 

mdu.-tnal  H.-;;.^.   („,  branch)   <o ¡o'  meet   th-  re,ui rem-nt  that  the 

ex lent od   li f." .p.n of   •'••• wr   v -   -, *-  • .   i   i 
 -     r     ••    var-"'--  iterar,  b. !ori.-irìé:  t,<  a ¿aven  cat..-ory 

sho .1 f   be   uni ''-IT?.,   or.   n.,re   'inv . o -,   fv,   *-   tu .      i,   --re   . rt < .   -ly   trot   the  variance  o*"   the 

liffit.^,3    0"    •;,,     Ilfi.er,n.     lt.,m:;    bftUv   .,n_.   ,o   ft   f::viin       ^    of 

enul-^r.t   .hol:  be . ^ufi^tiy  roller  to,,   •,„,   0"  a  lar-er 

^P0-   —•—'t   -Idr^^o,,,^,   -in-isorxKi,hthe 

one und, r cor.  i ...j-.--' ¡.. ,r¡  r,.; „, . -eli' r   on 1 v   o '•' "  l' de.     do;-  -ymnle,   it   is 

e all  elee* ri cal .ors 

of 1   iff earr.dty i„  the rourio  da;,Jf   ber 
aure tho  e,rre d,ed  lifetime of 
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motors produced by firm Á in year X ia twice that of motors produced 

by  firn B in year Y. 

The  -oriel iu-.ion  is   t.,:.-r fore thit. th.    a-.propri*t*>  elaari 'icatv >n 

wv,l!  hav-    t«  ;,.  v  ~,   lf,t..   ; e,¡   m    .. u]f,   h;-vo  t()  bf;  ,irei,;,re<J  by engineera 

|      who  arc c'o; rly  acquainted  with the tytvs  or enu'-^,»  •   use'  ir  th» 
Î 
Í       •'••.rioua  neoUrs. 

C«'-    The teetu.tcal  nrob'.-as o^ taking a census.    The total number 

of estnbli  hments i:.  Israeli  m«u.uff1ot ¡ring industry  exceeds 1 ),000, 

an!   pven  if onlv  eût   : lehnents with  1 ' ^ploye-e  an-:  more are 

indu-ied,   th. number    wouli  .still   bo «,b,.ut  4,»\     Th- possibilities 

of relying on smpWig met:! ,is  axe  limi UM  because of  th.- gre«'   detail 

re-nred  in ¡vuch a -'eiisus  or suvey ar; m.'ic  ted  abovp,     Moreover,   as 

state-  earlier,   the field  work would have  to be carrie.:  o ,t  by 

enf;neerS or highly skilled   technicians,   because the classification 

an:  i ionti • iration of th-  installed  equi w.t  in  each  ^taol i.dment 

necensiUtea  a close understanding o'  ihe  Uchnology o" the branch. 

It  is highly doubtful  whether the staff nectary  for nudi a survey 

cnuli  be mobilized.     ,ne alternative Uà'   cornea  t.-, rand  ir,  the 

préparât, on of oe araU  censuses  or surveys  for each  br,-,.chf   this 

suffers from  the weakness  that  it  would presumably take a toery long 

time until   a complot,-  estimate for  the marmf• cturing sP,tor as a 

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

Part of the data would be obsolete aH   e  e frery purpoee 0f obtaining 
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a comprehensive ertinmte at  a given point of time and  for a sporifici 

future w. ulf  be  l-ir.-elv n: ••:;.-<i. 

Another diTiou'.tv  th»-   has  t     bo  takei,   int-    »-•i..Ult  m.i 

which a¿'('r- vnt»;;.!  t-.,,  : - o   ' em wi*'.  r^nupot   to    ns^nrdi idling a nullified 

Staff for -arrvir.f' .<ut  nue *:'!   ü   o, .noua   i,<:    th..  ^rea'    Vttfl-»tv equirmen*   exist 

in  each branch,    Thi-  ha;;   to   j0 wr h   ': ••   '"act  'hi'   in   Tor-i^l ,   .-•;:   ir, t;,o,-t 

.•'reader  : art  .••.•'  *-h .     -, ,-+.., 4   j 

and  come«  fro:,   , ^'Mtu.e  ,f    i firent   o-o:uc^  aiv  différera 

»;uiùiy  'r,;e  fi?r a! !    ievlopin,: cow.tries, 

•'• ' ; l   :'* (':•'-'':  iie: erof:er:ei+y of 

^fleeting   'no  proférer:-e3  of 

individual   er*--'n  ¡ M-.--; r¡t.s  i-^ eílIjl.„n 

of sources, ari 

coreoeti tior: li- 

so   t; nt   *';p   f.r.i 

nevt'iODiii.- 

and  comes 

countries.     \>;  .^   :     . ;.,,;., 

and   it   i9   U,  he   evocete':   ':.•.*:   *•<>• . ¡ 

equipment m t:...   affo^nt  -u^o-jicì^r 

,","¡1'if?  from a  .--reat   vnri ety 

et in,< t:i-    '"•¡e*   *.,Ht   ' ;-, 

>s.'<   'nari  !•.  t-.*, ni(,n.  lniu ,rr.   ;i .pi;. 

:";r,ge    •!"   •,.;,.-<ri,:]0.n„53  ww,jr.v,_ 

"onrri   erab; ••   . r-   .^.r* 

: our. tri es, 

ne:a."t  ai  o by ride may be 

fr- or 4 >- i-   : reosTn* i or. 

ever  :•>,!;,-  ;1 .--;rv--     -;V.-r .... 

ex pen;-.i ve ,;r: :   ; t   .»•   <  ,,,.,-,,! 

av-u; ability  C   <Vt ^ ;*;.*.   .,* Itr, 

'••'•  o    ccnour  of e in ornent,   or 

'ir^r e:"tii:) i^ent«,   will   be v, ry 

illí,l,en'   " 'iU  b"  ^ihleat  all,  given the 

C   A "V _L*'      'i;n^v;;',4,i:    —   ,- 

oonnex^oi    O^î w.«*-t,   •       • 

problem o' definir.« tr,e  :ifeti 

—~^~~^-^-^j^j^expected  lifetimes.     The 

-  -'»M focati en system  required   an    the 

me of machines of a given category hae 



-   l'i 

axistinf ; 

«1 reaily been mentioned  earlier.    Ir. addition,   it -rmt be noin+ed 

r J  that,   o\en ir a perfe -t    -lassi ricalinn ¡-ivotem 'v'ero nt nur 

hioo-al,   'hat  i-  t-. ,'v-y,   i'' w ••."-• re nblo to classify all machines 

oo as  t'. be  te<<;7i '.logically  identical,   we  still  >> uM   r:--t have 

any .-cjur-Jice   t.ho'   hio  wouM   enable us  tô   ..»fine  tu  i r  exacted 

lif' trifv moan..    'V!.ly. 

"h-  fi rat   >h''h -u  +v  that ari:;,:    ...n   th:o  reoooct   i.    Lio 

concernai  on  of measur nr.   ' h- life  fi-ne.     xh"r^ 1.   no  possibility 

of ¡ne^urin^  the H<Vt:-,o  of  u r;iv..i; M  chin, uni-  o   ,.,,  ,7U t  unt ,1   the 

•?n ;  o'"  it".  -'Conor:, LC     ife.      <•    r>;'     .   o-'t > :-fi.<()   -xtn 

"••';'o io   ' .•    ;i;,: '   for :nai'!ii ::•:;    .^  th- ;o>i;:e 

^•••'uwi^fir:- nto   io 

'',.":.    i re • '•"    n1"" 

'•'• o     ry,   but  evor.   •. >" ouch 

be*-    oar-ie'  out   the;-   a-f- --on   -a' 1     <.bool^te.    ^h- 

"Heaou recent   itr-elf.   b"   ¡.,:^ < i * i ,v      v^ev,.,.   »..   „   „,, ,. 

or.f'uced   a-1   M  ''ich  e<-r'I-T  .;•• a 

;,,>',r'  '¡*'°>   '¡r;'     -ri;1h   M^r-   •'":•>!   it  - uct   bo H.-e(H   oUtt   *•,,.  ebv.oun 

t-'C .:.í:1.;-ic^l.   ohan.--e:;   th  t  hove oc-urre-  h- v«  alo.   a^o-t*'•'   o e 

- -i   ¡-o ,iO      L    -,:i. '   e-   i,    '•:•(>: h , 

we     if wo    raid   fin.i   u wa_-   ..,,  pro3..r,t   H ?;l(;a,;Ulf:ru]   .,;1.if::>lt,i} 

of  th-  lifetime of a <iven  ciano     f onui.o'.t,   thio o.,.].•;   ,-.   onct 

bo  aceri Tal   nue of   the   ÍYer^-n -y    ii:-. tri nu » .ion   V  Miotic   "or- 

t_i" var    ,;a  lte"-  b»iuï,.-.r...-   t.    'he  - — e  cat-""- rv.      .... ..«,•  -.,ìV« 

•ir:   aver    -e,   n  -eoi ari   or a me'al   li Ttre  a:."   * • •   • f'ri -i,.,..,. -  u-r 

''   ir! " :"':""h  a  cet! t ral   va'uè   for the   'mv>or,<-- of"   r ornear t : ,,p  tao 
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demand for replace-^   lepide,   an  alv—n  in  r^h ca-en,   on  tie 

distribution  or the in : i vi !ual  values  arcund   the central   value 

nhor.en.     Ir.   '^hr^a]   t. •: -   i'    v ...n :£,  „r:   n,. v,ri ,„.,,„,   t,„ ranre etc< 

'"here  ir  n-    or,.-:bility   »...  ev^uVe,   i..    »dv-nro V  c.-"r-y:r;..: out 

ac-al   f .-Id  --irk,   t!.,>   ¡eyre<; n-   ¡j.- f,:i;„  of  tV   m'ivihi-] 

iat.-.  arour.l   mr.    -m ' ral   vine,   b-,t.  -,•,-. -,   ,  Mulinate rove n*1   the 

-1-- ..     i ••-.:.    ..(',un/',r¡,: to  a certain 

-'la.'n.     A   !>?v-11>:..-,     -   ..-y,^-  -v..-¡]   ;.<-•,,,,   •,.-., 

TCn   o M  r -r 
•T; ' i ' i n-;:;   vi   h  are 

not     ireot'y  connected 

•'i '" 'o,-,-,ry   * ;Pr). ,.   „j-  .... ,, 

--  e'   io: -r.r-v   ,.ri '.>ria ,,- n.ii -vs  h •tween 

i i   Tr, ...  ,   * 

i'   :''l       i--..ntr.   ' 

ro it   '••[",•    • ••  f'" "•   •>;. 

i-   ~i nance:   '"••(.       '    ' 

'••r'- -.¡n  !-•!• 

r -/'^. ii^'p- 

1 .'   r,"- 'en 

l*J':   ai ! .      .• .".{.y 

m.-;;' : r-ri,.. 
.•:.". n,-  + : 

li ^,.^. :r-:-;-.    n 

a 11 '.•::.  ri 

a yivo     -;,,^ 

it   1." 

• iroo .• :ify.,. 

.r-e:-     '   -in^ly.     '"v:..,:.f 

''•'*    '-'i '1   tic ;, ¡i ••; t  fri:" 

"a>*  ; "     •'¡•"l '  *"• "• urrdd e 

:>¡iy becau.^1  th"   nu"cha:ie 

'^'"-"   r"  -h.:.  Kind   ;. ;,ld  be 

i     ',yr.  or,   "f ar • 1(Q] 

'   " I;tri,]   v-'1   •'•   ^   t    •   ¡r.t^r.ivity  or nr,   of tS 

"     ;:'':",?!,t   v     '''^   :*   -    -n.    :.-.«,'.     (v.v.   ,1;.ly> 

' "! '   '    "''' M;r''i    ; t';  wiin+her 

i;'   '•'•'"!••.',-   -• •ntin:1.-,u;.ly 

.:;:'fer-r^»-;; n,   th*i r-itp of 

;   -'•''•'•    "     '•':•• r.t   : 

••iti li-riti-" n    are off;:et  b-   ob.-- 
lene,   "hi-h i::   ...  rur.o* i.>:¡  o^ 
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1 

îves lining 

technical and  economie chanre.    A third  imortant factor ìP the 

nuality o1"  *:»,.-• -aaintpnancp o*" the  enuianen4;,   ..hi eh <^ e air ne   H^PIT. 

hi 'hi;/   '%"¡n;     laut   tn   niant.     Other   'V-tnrn  a~e  ";.•  -l;--,'o  njl .   other 

M,viron-i<-n*al   condition;:,   the    earee of  a ><n aliaat ì.a;  in  ' a> une 

:r thy-  enui-aient   vfor exavmle,   the  frenuency    ith vnhich orera'r 

the same machine  'tre changed ),   ari      o  rorth. 

It   i-    i'3íúh':p  to  r-duce the v nance of  tin   entúnate  of exnected 

liferim.-n  b;    aa,. ;T  tb,-   "oll;w;n; a  »roach:     th.    r/aectea   UfeU-e for 

each ciana  of VIM ¡unes will  not  b- dete-imed  in  ada rice,   but  ii,  'he 

equr.a» o" colloctin,- the   lita in  each  -ntnh ishment,   each • menine vi ' 1 

be exarnin-vi   by .-.ypprtt:  who will   a3ii,<ri  it  a Ufe eva-etaney  aco-ir 

t > itn  ;'.;)<-ifie  tech     cal   cornitior,  ana   ta- air Minutar; e,a   ir     nica  it 

in  operaia,      thi-   «aprono  obviates   • ;,    nee     «• ... ,)V .   ,.  ,,, ,,ftla on  thg 

a*:- of  th- -achine   (.hi an   then b-pcme.-   -art.  a*  th»   ter-aucal   n.a.r.fl'ion 

in  licitly uGPd  b--  -a.erts   in  anni.-mna  a  Hf»  • x:>ec'   ,.cy)  bat   it 

obvioaaly  re-uirea  a much  hiah»r   ie^-oe • r ex-.r» íaa   <r, -arranf .,ut 

the  i-i.-id  >:ork.     -h.  -omul a  'or  ,lfl,11!a'111R •;.,.    format  of  r-.> accent 

•emand  aceordin-; to  thin method  wauld  be an  followr,: 

y 
2T c(;:'\ < i = y-rv, 
1=1 j 

'ana    <h^ vali 
UP (v   equi .ir-nt  at ^•l,,.a nt cont o' type k in establishment 

i,   of life e pectanoy  1,   is  Gvk>>     . 
i,l 

Another way   :f ^educing the error of the est -at «fe arising from 



'.e 

the vn-imce r " M^tró-:  in  .-  foPo-:     Q    f r  oiv; h n,ï,   „„... could 

inr^rc  i     t;¡     '-: 'U'-i-r:      •       "in   1   1 i "p  ,-  - o-   r.cy or  M-t^e   ~0 

"r/,;-   *•'•' '"  -"nu: •-.-•-ni ,   r.i    v.   •-....  ,••>(;,.•- ii.an.-l,   t-.»   -..UH:T 

'•' '^     b!'   "'-:,'L   """     a    r',1:!* •'• '  ;-    "     ••'"•>• "•'    •ii:-û-i,t,y   !   n,'.-r 

1 ' '       .       -I ^     J   '   J.,     i 

"'     '       t    °   •'•   '10;    ''•  '-    '   '    ]   '•"'•       1"   •-••'Tl.-    -.'.Ht   if     'Uch 

i'   ' r.c- 

an 

t.' . 

a '; 
'ICM   -fii 

"   ;i'"' - -'h,     i::-.    •) T.,     *   .. 
i • i -..  , •;   '¡er 

",.,i 
cal 

.i.   • i - 
• '    ítfiv     a 

h  "p 
' :.. i --n\] 

long -iLins  nari  or,]-/  rar,'" 

'•-v:  o- rheir o .era- 

-;   n;''   :"; "''-i ricaii,ie. 

i- .     !•-•   .¿/irr-   >•; 

i"lo;-  X;:   *-'-'-t   •:   *etai]ed   rpi.ru 

'-'"•'•        -1'     PU¡'.'0;;p   or 

''       tVUi:;:,! 

1       vi.T •    '.-. 

'v-'ar: :r¿;  • ;..    ¡l( 

:¡t* OT: i    •. "• i   t;. 

i'.u.l..  in 

''-•'.ri riii.r th.-   :   ta ''nr ;>.  forecast 

*-  foa-.;:)ility   i     AI  •;,1/   loubt'u] 

p"o!Uen  oí 

.rc::r:,   '- 
n,   :•     r.]-,;.f- 

•      -'    ••-'i-!-í    ^>!lcv.::3,   3n 

'•*' »--::t.   , *   í;,  ; orni bie *:o uce 



fron the ordinary industry censuses. 

D*    '-'ho net, id of -u,ui'-t?'   investments 

In  tend of ,-f!K,i'. ing th.- ....  t.3n,? r.tock o* eouinment  of an 

-.:traal.ah:nent   .ta   n.,-h:   u...    ta.   eumultien  o*" t(f   3<-ics  of 

lavea-ents ea-ri-   ..at    •ur-r.tly by  t>;? estab; i^hrceir    . n  the 

-j'ir-'e o"  a nunb— of , earn  n    '.(..   ,«at.     If  «-!,.-   ;,,..,orì   ror ,,;H „v a en 

~ueh   'ata ajv ava:1aal.  13   lo:,     mn^h,   it  -a   1„.  a.M„:n..;   *>lQt   almost 

any rechino gratin,: + *:ay m-  aurvha.a-:   m  en-. ,        ;,,   ;.,.-• arr,  eov* red 

"-hi;    aeri ay  of lata  on   inve.:^ont.     A. .-.    "roVl:l'l;'i 

f     a .;  •',<-    bat  a menu,.-   : ourh*-   •...••,•  b\ 

.11 

ii.   '.*'-ar x, 

:h  ha    ri li"-4^e   1, ,    "ill  be  r -lacel  vith  a nev naof r..- naohine 

in   th.: year x+1 

It   •    ;.f,-arc  at  fi rat   .ught  that there ij no   Jiff^enr 

•-•p-onch Je:-cri;,ví   ln  th, 

e between 

r.-v.ous sect: en a-!   Vu-  • re. -nt  une, 

:v]*   a.'    -11   oa -.-en  f r >'\  ahnt   *ollovs •s,   ...i,..  a  r,roach  m  ic er *?• •   ¡1, -r 

•<"':  i*    .ossible  '-  rey- ~a;ea aar- on  »'/iatii..-   a,y 

•••-f-h   • r-   rnlrtiv-Jy .a 

>bta:r.-.i   f---r>-   .  ••L 

.a  e 0: 

i.   '•"  en    'ata 

aaua o" r."...-t;: 

1      :":    at... 
" "    J '       ]   *'•:•'-ut puraeses. 

L)
* ^*    -Zlil__la+a nof or  the  eat. ' re es 

^     -1''   "orler  0-'   ''aat   nP-.y   invg-tn.-r:'-;   ir -tabe iahment.   F or 
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the están1 ishn tits employing ,'M workers  an: more,  data are 

¡;ent:- lly avilare un  t-.o n.onoy  value  > "  ""heir new investment 

in   slant   as:   cqu:;•:.. •; *   :,. ••  ..-.0-    war  fro.n  19'c   onwards   (/.).     '.'hese 

l,?ta   -'er      oll.-et--:   ;i''in   th"  f •"•r.ework  of  the   indus*ry  surveys 

carri—'   .--ut.   annually  by  *},.«  Central   :ïure- u  , n J'atisties.     Ir,   l'<f--5, 

a co-   1-tc  sa-nsus  .••<" run/try   aas   tasen  instead  or  *he usuai 

salini.--    urv-y. 

•-1 r t:i.' smaller estabi iss/i.-r.ts,   th.T-e  industry surveys   represent 

n  "a,";)!.'   ..i.-.-h  was   cn-u.yf     ev. "••   'w 

sin a J L 

üiV'1.'* i-ta   ]¡,   t 

crada-s  .-ir, 'e  1 ">' r.     T'h.- avc.i ' ab1 - -".'a 

O"    til<     Vl'.'l»    ;;  '   t.. 

fairly  '! -r -••   -•la 

"-   i;*i t   IPV 1    o"   ' 

y-.«ars.     A.-  a result,   only a 

lo-  piaras  va;:   incluid   in   all   the 

irit  a statistical   esti-rte 

- 1    es *-."'r-   ; s- ment;;   ani'/   f. r 

i es   a;' ma.; s/.s"a.-s  or in  a  trv at 

rs-ar:   Classifica' For  tu -if'í'er 

est •!>'issino:.'s,   'KS- ver,   th- ,rVf''':'  '""^  r-.-ually censuses,   and   vith 

fes   e"Ci»:.'ti ens,    '-, 

W'-li'ti'   s-jy.-"^^,. 

b)     Pri,>-  r-.^s.,,, .    . 

•les   O' ft  a Vìi   a' le  ror + h<-»i gives a  ''airi-.' 

••   m :u   tr; -1 equmment.     As mentioned   above,   the 

''¡na 

is   Is. rae li   s 

on   t' .->  p. id •- 

:-A'i -.»f.tly, 

y-s  arc in  c,irrRnt  va1 un:-.,   s4 at» 

es  rat  yi.dd  adequate  inrnn'."inn 

ivt'r.,-  s*-, f-,    'iraa rices have ch;n,~ed 

u; < 1 ' s    's •     o;. , 

•arrie;   sut 
i e: 1 -rrî  industry survey was 
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both abroad,   fro-   where most of the equi ora en*- ir imported,   and 

v.-it'iin th" country --'íi.-h har !>>•  . .;u!.,j-ct  ' <>    trong inflationary 

t-ndenoieo  throughout   there y a-r,.     Jin--   } >' ;",     íVT.   ' n>-  ^i r.-t 

.urvey va.',   'ai-, en,   ti-re h'ivo  hp-v.   *w<-   <-v-  m'    -nr-,  <•'"   t ..    I-r^-li 

pound,  one in  I'hr,   fro-  IL 1.-) p*r    S  -   -.-.  IL  '  ;vr   V, 3,   and 

ft--  other  ir.   ) Jf. '   rvor-i   TT    '   t     *T    '  <-~-   ,  ,,.  ••      ->       T 

t  e early nix'i en,    -urtor.s duties  bo¿rar.   to  b^  i^.n 

o' v >• nus  ki:i-¡:-,    •••!    h had   ir    ,n-vc-n,'  y>nr    ;VP:    e  e-,  t.     All 

.-.ir  oo-hnlioñten  *h-    p-nhl^  0
r arrivinp- ^o-  V:>> m,.> 

inv--.:tr --enta  --íVP:    h •   • 

"•   V't'ut-0    Of 

o-   '.;]•    opn:ju:¡   .ata nt   y- r] ••wwt.t  val 

üTiclty in  ooriooun.b-d   h-  t'-,.-  f-et   'h   t   -m 

' !'•>••  l.v.'ièli   Law   for   ;,c ^irav- 

"A  ir ve,|  Éii+.r^ ri.-e"  i:-.  ••• -, -n-,t 

"OU    E- r.t.     I-1-   '',,! 'ow.i   *-   ,->   ':.e 

1 ''''erent   >\;' ;«! 

th 

'••" '•;.•      ri ii'-i'-.î.n  of 

Vt-'","i.tn,   a «o-onlled 

• ' o;; .••   ; r     on   i-; • r.rt ed 

'H i ue;j    i   '     ; ; v WO 

un   * e.-- 'her. 

"v^r M'-IP   ' Mf"'"i'   Ì ' ff i •'-, • ti«r 

naoïita,   on^ of wM,-h  i.«   ai-   rnrnvp.!   ^nf-.-prise 

while  'ho oth-r  i;.   :,.t,   r-at.r.ot   b->  ai'e 

Nevertheless   it   i.-   :u,¿, ir ],.  t 

by r-flvini: on   »n-tia1   • rin«    n!i,.,K  fo>.  ir •ur,.„i.,-,   ,,,„,,   n:..nt>   ,,nf>, 

o'v.-*ic   r-roduotion  an'   nf  ir-orta,   ir:   :•>•!• r  '     o-V-ir;   n  fair 

r-*c* -n fc-  .ri-o e,.,,,...,   :urir.t. t,„  ...... n,,,    -,,_„ „v.,.iiM„ 

'i  tic,  for annrovn-    ent.-rrn:-,-,  .-oui!   .b-.o r, mi '   „  t.r^at 

'"''""í,tl ¡y»      1th  uf;h   'h...',, js no   I  ubt   that   this   .v   ¡I: 

••   ''*•- co,,?ider-ble and   ¡et,!   ed  analyser  0f  individua;    ¡ata. 
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Cj The value o'' equi v?.ei *   o'' e.ìtab' ii-.jnents before th«-  period  covered 

bZ, t;1° •:urv>^,--     "he J"  :'• '   -•.•':'*".'•' .:urvey  .va',   an  -     t. •>  aoove,   carriel 

out   ir   ] "•' [   ;i   :   -.va'   ''il1   ";'' an   • x ^•',     .•'••:   r.-.'ure,   ro  t'.ij'   it  cannot 

el;.im a 

nave  . ee: 

'ut  nur;'"/ 

J- ulte ii • <•   ,--. *~ er   nrn^r r Dr!ic .¿f\'      "'unserer 

'.'•"• tnu? -.ave ,1 •• -i fi," ".-17.1- . 

:'0 nirh in4-"'! 0! • , or. of • or;, 

aeri"d envare" '•> •'..- :- .rv-vr 

the r-toc;-: '' e:-u i--3. •: * :i. ,. : 

be  n« eer: •• —   '.      i,   ¡,1,.,,   ,-f   > 

il   y-are-,   f,t!   nr •/• 1 •'•   ]/)'  •   j     "arning 

'ir';   '•'     1 '   t- nec^.-fir',     ¿Wi   en,   the 

•rt   ':-     , ~ut-   »he neri- et  of :o 

•r "' t       i   -,c r 

, v,      7 

.     It   win   *: • ore 

e ev¿i -eà 

s jri-'t;  o'   , nvo vit: <r . + i     te Oí'  
4,h.,-   Lf.ìtial 

] !,.,r ,.,. 

stock of e     ¡ r/u ,     ính< 

the year   ;n       1 ¡-a  ..-.,•• 

the ,-  r Tte   ' re" ' •:: nt 

bal  nee rh^et  VVUP r' t. e ;t;::^+.-,  y'  . 

a number .-)<* .-.ourr,-;: _  *.f1(,  .{.--. ;--rar     • 

•Tur,'ice,   *   •'•  ''.,.-  en,  "., 

Carrie :   nut   ol   iiee,    >• 

esteb'i.-yr.y:^   ar),;   r. 

Beeau •••    e'   • -¡ >•',,•, 

•'•-        •'"       " '   ir    the  "urvey-'   , r: • ' u  es 

•"'•'•'••   ••* 'rt-        :vuetian.     ;h:;;    .er-. * 

hat a on   *,ae 

•vre 

'•    >e~  are  a "a : ;.tlp  y0 

' '-ru-;;  i-   tu.- '•"mintry of 

-rtmrnt   nf tie-  Ivy,;,   of  larale  v.ieh  ha;- 

.*•'  ''nane,ai.  fi^r'i^ ,..f 'xanuí'-y tnng 

ure.-u   -.''  J- ' i;;*i"3. 

"w"r'"3.   ¡;"r^:-eneen  of type, 

s   :'    !"P-'0*.e.!   lifetimes,   it 

''"''' ',ll"":  b',v°"n li:''""'iaj. es    e   -.y   total  new 

'""*     r"   tû" ":i^b data are  evaalble  from 

-nd   -re ..-ao 

m  ne^eonar' 

•ant    'i-'e-,, 
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:oe iniu.try surveys.    These dat, in most of the years covered by 

h-- ourvoya,   Imp together investment   in new asceta of local. 

ro -totion,  new   importe.'•   onpi'.a'   ;:oods,   investment  in ur.ed  equipment, 

Hi.i   inve:-.trient   ir,   <o'pi*o!   a.~\.yt>*,s  rjui I o      fi: i ..hmon'    ; ' self, 

well  ao.  mnt - lat : on  exi;on.!i turo;-   ano   nuimn-u 

: oouo'rv survey  '<,r 'he;o-   ! i '"'"o:''-•!''-.   Kxn io  of  i rives t.-.ont.   w»r< 

:.-iit;.-he'!   from   pach   -ther,   rind   ;.o.    ::-••;,*>   o>;,a: .    u   ava.il ani f 

the  ui'iu   !rv   -er.:'u:;  of   1'*- 0,     oiro-e   v,,.   ~i rr;f.  oet  i/'   üoeoe 'lata 

"!o-'"e  to  Hi<:   mvi oniric of  *.¡ •>H    t-O    itS 

iii,   ••  OOIPO'O'I.ïOII   . o4 w- e.r.   the  *ic ."(-'Ve'i.   '.ho'ii'T   a  oor   t. i.riov 

•ti/V'oly  :.o  .u-'iMO-   for « t;a; ; i,      x 

;f>,   ' ,".     '>>;, "tot   for   •(•rtain   :>>ro-r;;, oostic 

'or . i  will   ¿."'  fair! w-j!: ••      reooooo; 

ê 

o '•' fvriv • r.. t'ü,4. ••-!':: 

ly :-,r...!u.'P : - >rj . j •-..• ; ' , : .;. • I. 

1    V:-     '<Oi —    :      *    .,  n;;    .,,.( .    , „ :[i. 

"'•   -r o   f(i   e mi r.'iion:   : r;   'o »ni 

:    i¡¿   t';'     r' ot   thn •     -   ; • ni" er.< 

.•r,  «  tir-; nri   or  un 

o. '-tir •    ' rmo .ri' •iiort •~'.J1 

r;CP'   !l'      b""ri    -•,;•'•• .'."it   'ho on'V'f-.'u-o     '" UB«î  and obsolète o'-ait. 

;;'»   •'•   ri.oir.-'  'r-m  o'*  i;./~   t-.-.V-   rmin   ':.<    nv     .••.. •t 

] on 

* 'ou r. ùdri'Tì t:.;   e :i;   bo   e  pf>, • r,,-.ti,   N'OHU 00 ••"!.'.. •ricuce 
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and the existence of a maintenance staff,  which in many    aae3 is 

not  f»il\y employed,  makes  it   •:1Hu:u;;le b> as. urne  that more  establishments 

may have  ¡miueed more  of  the  r own n-r- fal   p;. uis. 

d)     C-mpuji'i.'.-r.  jf inve  tncr/.s  ir. each si'C'or by  type of equ:'-ment. 

Data     f ind  have r;<!+   b"Hi¡    'oliente!   syr. t em   'ic.lly  an'   it  may 

bf- necer^  rv t... .-•:.-* imnt>-  them  on  tt.e tv.si.< 

nni^r      rti-      >^í 

i ei":'    i n'"nrmation 

of th° Mi r.. rrtry 

of Finance    n irnpor*n  of  indu:.'rial   eeuiijment;  da*n on  1...--H1   production 

of in iu  t r. -il   e u mm eût  wh :•.->.  wer" roli-cte!   in  fea rl y »tres'    :ef:ail 

in m n¡r/".v:;   ai.      'I'ííBUS   ''or   • I1 v>,   1 %1   an:  l"fb,   fj:;  well 

a::   :'.p»'"ifie  ' ee:.r.i e-' i   r:  ob'a i 'it 1 •    f r <r   i-i,t "t;;   ir    ?. he 

various  Km..   ' 'le;    ¡ut-'.      *L-r   1:.. î   'u*. ions     \-:-h   a-;   tti-'  ¡Jr     u.'úvity 

In:i'it'ite, 

e)     ¡i-.- .,.,.. 

: :.. • ' 1 ' u * 1 • 

probi'ras   • n -   a;' 

above  an :   i '   r<-r, a: an-i   r-.n» th.. 

.1-Ti- 

nt   b    ola.-..-^13.     TI-e 

'• Î      i" ."TI bod 

'   > n   M   • * p;1   i n   thf 

previ. /<;•   lam.-ra-nr,   an •   ••• T* ¡ •••.,! irly   : r¡   ; ara   i],   i*   :h  •;] -!   he   -possible 

' r.-parc • r.f;inc.Tin;:  p.'r.at--;; <•? «vera,:»-   life  ...t-e-t   urn-;;   of  te 

irf--r^;t   *;•-.•;•.  of equ:   n.-i;*   u. ed   • r.   eoP   .•.»?-. -r  .,'*  iniu-tr,",   at   lea;;' 

'rj:'  tl1" k°    '•""•••'"n^nta,   ai.',   'a;v  ;:.'     ac •    ij   >he vean-,  .v"  in::' alla' ion 

a.;   r'-vf-rjp-l   !••.•   tve 

userul   lif.- 'Yr  p,- 

'•urvo •    'a* a,   te  e  *i:'.afe   *h<-  r>- 

lar.t  an.;  "nu.: tin;ont. 

'un.n  year:;  of 
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E.    The computation of the forecast 

In the  actual  préparât Kin  of the forecast we shell use the 

following  nil e as  a ,on i in/? ori noi Die:     If A (=¿1— A ) is  a statistic 
i=l      i 

referring   t     a ¿rruup of establishments,   an-:',  we hnv<   rio  i n f o nriat i. >n 

on the  componiti on  *"    e neh o*"  the A,   's  in addition t-.   vh  t  we know 

about  A in  ,-eneral,   f'',',n we .'-hai!   gain  ir-thin^ ;>y   'cr-^r-pn;-, ing A 

into  an;/  component parts  it m.\v  have  and  it  wil1   be better to make 

11   the   estimated  fer A taken   au   a wh< le. 

• 'ince   the gr-ateet  detail     r the  estimate' which can be  obtained 

with  respect  to the comnosi' lor:   nr thp stream of investments   for each 

or.tab  i shment  is   -t the level   o'"  the sut-geot >r (at   '-iifit   level  of 

the  Israeli  otandard  Iniustnal   Classification,   which -'is' m -ushes 

approximately l!oO sub-sectors   ir.  rnariufnet ir: n¿; industry;   f-..s  eaofc 

year or ¿rrous of years,   wf-   sh   11   urefer to.   *eal  with a ..r. it   of 

investment  defined a.1;  "the total  value  of investments  ir: new  en  ìpment 

ii. • u.rstii;lur A in year :<".     To  trie extent   that  a 'i istinot ion  is desired 

in  the  forecast  between  emu »'n*   from   :omestic production  ans   from 

inserts,   the ,'ust-men* mned  information  can  be b roKen -sown   i r.   i    toese 

'4 

tw    components.     However,   the main  nursose ^ preparing the-e   'V-ecarrts, 

: +   should   be rrn.eiiiber,   is   to  arrive at  a quantitative frarc^ ' rk  for 

pos  isle   irr;-ort  substitution.    ~herefore,   it   would  seen,  that   trie 

se;.arati on  o'* total   investirent   into domestic  verus  i-nport" •   equ    ment 

'•     or  limited vp'ue,   s rts1 oui -rly so  because  tnat  breakdown  iv  available 
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only for two yeara out of   the 11 »survey years  covered. 

For  the   vun>oii<-  ,/'  .}.•••. 1 an 1 i.ihinf; trie  probable si:;e of demand   for 

thv vari ¡¡ut,  catf/ùrifi   of  v.ptal   o ui ,ur. nt,   it  will  be more neceynary 

qui u'eñil  1. -  ,-rarr./  nut   ••!•;. -inferri'' analyses   for each bran ci.',   -nth  n 

'/low   ' o '".fici^iii,-: wkin :h   ;   V-.H  o*   v v tal   rood.-   coni'   f (v.sj ' !y   u>   produced 

iom-'f-ti :  1..-  provide;   v¡a+   •'¡« a'ntior  of  tv   ¡»nano  anínr^  «Vom new 

investrv.<ni.   and   frr.  ?¡  oe^tair.   i>r\..-port i o*    or  "xnorts would moke  it 

possible   to  Htt.'iir,   f   r«oi-o.na; :-  tvaie  o"   oro fi-l i on. 

In  fact.-ri" of  tf.   r.airi  efforts  o"   '.-i.-   .T.«*hodo'oÍJ'ical  study 

by Vietoris:,   v-r.t i • rnv.   ai-ove •/;«   iirvt,      towards finding .vayu  of 

iientifyiv oi::il   r  p>- du".!-);,     r veto-eo   !'••   ivrd   v    t  e different 

pro .u   *     -.••"   ' -     "vov-or, r.(    ir-, 
:-.,  +rv, 

top  ooalo  V    ,"• oooVo!.   -VîT:'»-.   
4h--   'o-- 

A  :•••-.•: r-w      '  th-- inountry  ourvo;rv 

mve:-t-   nt;i   :.    .-i.-.nt   avi   <>f,;i¡ 

'r.Mr.e 

a; r. 

n'   ¡v v-   ii 

ta -il V cd a' t' 

renew tv :-••> i ni 

-   '   i:di díita í 

:¡rr.-t    '.•$•'.-   tv. 

.onpw   .-.ir;    •.'• < • 

'•"  '•  ;•*     'urrent 

r> M'iy  n..-ri 

":       thvr  to 

or   fv     'Oitreo 

i"1 :or   al 

•.».too   i 

ari 

if.'/ -'i ye-i   ir, 

•'"••'••'• •- •'.•"  *'.<v er;tal'h.••-•.er.is 

lieh    H.1   ri--1  rvir.'v  on  t;:e 

•'vt.;n-  -r«. ikd'or:.:.   and   un 

••—t;-,rw ,-•'j.>.,' '"Pf;e  od.iusted 

¡ata. 
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1 
•Ì 
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It should bp pointed out for completivas'   sake that the industry 

surveys yield  information  only  on  *die dato at  wir-h  production in 

h Riverì plant  started  and  on  UH  annual   1nveiit.Tir.71tn  frotr, t-at  point 

onwards.     What  in miasin^ iu  th^  mit   ai   invou tn <-<n* ,   whi f-h  in many 

•a;c?  pre.-uirt.-bly ar-ounts   f'or  t.ho  bulk or the  eíiü'inr "apital stock. 

"'vi: -   j :;  thf>r forp  a :v->- our;   "ap  in   tr.e  available data  but   it  gli ou Id 

..  *   be undully di ffi eu't  bo  fill   it  bv  ruppi prronLar;/  indorsation. 

; Mai ned   from  th-  furtr^inl  survey-  narrici  mit by  <h-. Bank  of Israel 

U.i-h  -over  i,ractio-:11y  all   of   ' !..   ] ar^r ec tab'iniiu; >nta. 

i'.l.     The  estimation of future   Jemand,     lb order t     illustrate the 

rn.ula for  co;n..u4 ity: t!v  forr-iUît wo  shall  refer to  a single sub- 

'•••>V:>r and   ..iiruvnne with  subscripts denotine the sub-sector.     Let 

' '••<: notation be: 

'"( tal   value of equipment in the branch in 1955     I 
55 

<-ta!   investment in new equipment in the year x   I 
x 

-utal  value o«' the investment;,   in new equipment   W 
, 0.) ' x 

• =i  Vx    =  1  wh''n   tn"r" ar° m   *vm>i'  °r e-umra m+  in  tbe branch) 

"u"  1 iT time or equipment o1" t.vpe k     ,   \ 
k 

:'nue index  of o"ui ormmt  ur  type k m  1%8 

•'•>•'   tue buse o4,' year x     „. . .  P 
i 

•"'orecasts  of  the  i-.-pl-.c.^'-nt value of  the equipment , 

of type k in t .•.. branch in the v«ar y,   at 1%M prices     D 
y 
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Th« formula for our estimate of future demand »ill then be: 

1    »(lt)  P(k)  ; 
XI      z 

i > 1955 ) 

M 
1951^x^1955- 

[ y-1^ ¿ 1951J 

F*    Analysis of the Alternative Assumptions and an Evaluation of the 

Probable iiesult 

F.l.     We have implicitly assumed that  the age distribution of the 

equipment  in 1 )55 was distributed betwHen 1951 and 165.    This is 

an arbitrary assumption and may be seen as a compromise between two 

extreme approaches:    a)   to assume  that all  the equipment which existed 

in  1955 was  bought  in  the  same year;   and  b)  to «asume  that  the age 

of the öHuipu.,,-,,1 wan distributed over a  longer period - say,   10 years. 

assumption  (a) would  result in a  forecast higher than what must be 

regarded plausible  for equipment of type k ta the year 1^5 1    and a 
ic 

lower  forecast  for  th»» years before  the   terminal date  1955  1 
k  * 

Assumption  (bi will   yield  an over-estimate of the investment  made 

before  the  fifties,   sinco wo know  'hat   in   the e,r]y fifties  investwmta 

in manufacture industry  wer-, xuch heavier than at  the end of the 

forttes.    As a  mit,  we would under assumption (b) or tain an 

over-estimate for the forecast with respect to the near future and 
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a downward bias for fhe acre distant future. 

One should not exaggerate the importance of the compromise 

assumption we have made,   since,  considering the usunl lifetimes of 

industrial  equipmei t and  the concrete nature of the developments which 

have taken place in Israeli industry since 19S5,  it is safe  to assume 

that  the share of equipment  bought and  installed prior to  195S in 

the total existing capital  stock is by now already very small. 

The above discussion,  although relating to the specific 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 

manufacturing establishment will  be replaced with a new one at the 

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

'he establishment which bought it initially is still  in operation or 

whether that particular firm has closed  down,    "he meaning of thia 

assumption is that if an establishment has censed operations,   than 

any machine which could have continued  to operate if that establishment 

had not closed down,  has  been sold to some other firm and  continues 

its economic life there.     "he following weakness of this assumption 

sho ild be pointed out:    a)  many types of equipment are almost impossible 

to transfer from one productive set-up to another,   -aid alternatively, 

if technically possible,   such a transfer often involves considerable 

additional investment.    It is therefore possible that a machine which 
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could  technically have continued to operate in the establishment which 

closed  down,   may  h^ve beer  sola  for 8crnp}     b)    certain  .:atefori.ea of 

tquipment ar»  not   specif:,*   le   :n-U^':j and   any Ve  solfi   by a -Tarn;factoring 

estati i ahaerit.   to  other aw r ors  in  tv  öocnorav,    -uch a,'< oonrt ruction 

or services,       lajrples that  cerne   >:o -nini',  are  tractors used  for internal 

transport,   ,.ir.d ot^;   .v)..voyi;î/<  équipant,   office équipait a« well  aa 

aireetly productive ;nA<'.riiri«rv 

V« oould have aneumed a, Crauti v«ly  that only machine» bright by 

-atablishmonte  -t.lî   m n ^ration  today would  enter into  the calculations 

This   aflsiiiiDtLi.-n would obli** u:<   tn  take   into account Alao   the   > nv.^taents 

a''ide   ií. ' ft«'i   rarìnn-Tf,     .h* ài í'í'íCíí t-   »>ere  woi.-jU o*    *.•--!* 

of ü3«ü  .,(!lI1 ra(,-.   ,,.1,1   n<,t  be d^nsi.:^  «*,•*. t  hy ,,r,;t  o^Uvon ol 

data oï   ••   fondle*!   ¿»ti,•       Iì,-.^-. ,••,«•»-     • .•  •— •'• .1  , ^ 

define   *.;»••   r.-pi.-.n, -.*.,, f.  •i,'iJ«c,f   r^,i   ,.,,,, .,,.,,nt   ò,,,Mi ,.,.   ,.   ^^   ,,._ 

reason   '!'-.'    :"-; »   ••,*.••; ¿i.-.,,.,^,, ».  ,..-.., 
     "'    •'•J-     '   ' ••"---'t'-'-   •'" -* "   ^ :"nt.?v   •,-,.   rti.  -v.I;:   A,-r,i,-.-o  would 

bf>  repltcei:   :-v  a    ,ev    ,v<   .»  .,,-.;,];<   iljr.   ,., .    ..., Ti,,.„ ,, 
'*•      - •   -1"1 -  "-f'*'-••    ..-.•.;-•.   I-.--:   :••:  *•••'.«.   price 

'i"''•••'"   ^'"'  '•"*,      "í'f'v;   i?) /tino a   fi, •••• r>t- -   ..-„^T--^,, !   ,.   cfi..,,,, . 

*"•-! :< •*',í' '   '.'tica-     ' n«. -g, ¡,ft ... «.tir,--' .-1.' urlo '.at". ;. '  c;ír,.-íit3 

 ''    '¡-    '•"      '    ''--•H'    ^'•••••.•:»H¡J!;--'(;íi     i  ful    tí",»; 

-lew  tab.;'.;.!. ¡or   ..:.f   fni.  or tiro  aft  .- f  -iaU  or   * ••.*.-«.+ 

vi.cu ;tit?.on 

i'ft  or:   ' nvi'st.a^nts 

.'.-< Oì   yp.,ry,     ,'inaily,   ¡t  ».v.i;;-:  « • .^  ^   -;(a;ited 

'-    t-':'tt    l,    "VMìV    OiJ'-w-ì        .n!.,r. 
"¥ '      '•    —-   —  -re TUxx  m operation '•N.^entr   whien  Are 



-   33   - 

have in the courae of the years changed their production set-up 

so as to involve the cloein« down of department« and the discontinuation 

of use of part of their equipment,    "'he census data do not reveal  such 

processes,  and  it  therefore a*«»* that, the beat assumption is the 

one adopted  here. 

P.3. We have further assumed that the replacement value of a machine, 

at 1)68 prices, is given by its original purchase price multiplied 

by the appropriât« price  index  for 1968.    Let us assume that we have 

such an appropriât« :>r¡ ce  iudex.    Nevertheless,   it i» possible  that 

fie forecast will have a downward  »das,   for the  following reason? our 

basic assumption is  that a machine IH   repined,   that IF  to any demand 

for H ne* machine in «reiterated,   as noon as  it   reaches  the »nú  of its 

economi« Ufe,     <>ni  since  tr.e purchase of   t  p (Bachine,   a number of 

years han passed  and  generally the replacement will   '.«ice  th*    form 

of installi'i*- a lienor model of  the machine -  *ver   if  thure  n   no maior 

change  m  h»'  technology    >f  the  esUb; ishaent  or  the sector.     The price 

^ndex  hy which we  try   to adjust,  the original   investment value:,   to 

present purchase  /aluea  reflects,  theoretically,   only no inai   price 

changes,  which shouM  al ready be defeated  by  changea due  to  technical 

improvement,   i.e. quality changes.    In practiv« however,   it i«  well 

known  that  there is no  way of adjusting the  index   fully  for changes 

in quality because of difficulties of measurement.     It is plausible 
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to assume that part of the qualitative changes would involve a higher 

real cjat of inven tuent and to some extent this offsets the downward 

bias indicated above. 

A further difficulty of a    ^tistical nature is that it  is doubtful 

whether detailed   price  indices for  each  type of equipment can  he 

constructed.    Generally,  the available indices are averages  for broad 

groups of capital  poods.    Fo:   specific     mea of equipment,   this may 

create a strong bia,3 in unpredictable directa'IM   'f price movements  for 

these kinds of equipment are cormderably different  from those of the 

broader cafegory in which they ar>-   included.       In -"«ctice,   however, 

this problem could  probably be i/cnored  because  in aany categories of 

equipment  th»>  similar", *•-/ of  the basic  processes which  enter into  their 

production,   and   •he m'<^relationships  between  the la* ter,  tend  to 

even out many of  th>    iifferencea in   the  price movements  for specific 

types of equipment. 

iarhaps  the ma or difficulty with regard to the estimation of 

replace-nent values lies in the fact   that  technological  change  is 

being ignored.     This must be considered as the major weakness of the 

entire method  suggested  here because   it  ia obviously unrealistic  to 

assume mere  replacement  of worn-out  equipment,  ever  if allowing for 

quality improvements as mentioned  above,   in any  eoono;-.iy,  and   1  ast 

of all in  industrializing country in which the rate of adoption 
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of new technologies is probably more rapid  then in the highly 

advanced  industrial   countries,    "''hia,  however,  is a difficulty which 

cannot b© overeóse  by relying on  thu readily available statistical 

information and  w^uld   require no.onletely di f fwrpnt     ^iinimja«  «f 

forecasting,   indluding the difficult,  and still very new,  task of 

technological   foreeaating. 

i.4. We further afisune that the investments in equipment made in 

a given year by a given branch are homogeneous,      hie is of course 

a highly arbitrary assumption,   even if the technical  experts who will 

have to estimate the composition of t.ie equipment in the branch on 

the basis of their knowledge 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 

if we further nuppose that the variance of the lifetimes of the different 

types of equipment  is also great, wo 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 it should be possible to obtain data on the actual 

composition of equipment in a /riven branch at the present tin« 

^such surveys of equipment are carried out from tim»   to time by various 
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agencies (5)), it should be possible to make an estimate of the order 

Of magnitude o'  th.? errore contributed by the set  of asaumpt ions 

described  above,  and particularly by   the homogeneity assumption which 

is  the mon1   extreme of all.    3uch a direct survey of the capital  stock 

would  enable us  t<-. calculate our  future demand  by both of  the  two 

methods,  and   t,v   difference between  the ve3ults would  indicate the 

magnitude of  tue errors  involved, 

P.S.  SamplingJ^otJSSi'     All  the available data for current investments 

in manufacturing industry are derived  from sample surveya and   therefore 

have a certain samplm,-  error,     "'he  largest sample- was  that   of the 

industry renaus of l%h,     ta*e B,  a-vi   m  that survey the sampling errors 

are minimum.     Before entering into   the  s.mr,!in*' problème connected  Kith 

the method  of preparine hhe  forecast,   we shall have to analyse  the 

nature of  th.;  ^amplify e-rors  of  the  estimate*  for     nvefltmwrt.fi,   taking 

into account the sampling methods used in the van ou« annual   sur-eys 

and   in the 196S censúa. 

on a (5)     One such survey,   for  the engineering industry itself,   basM  u„ 
sample of ÍJt   estati ¡ shments,   is  now   beirur carried  out  by   the  Jprael 
Institute of Tec M.-lofy  for  n,- Km. «try of   'ommerce and   .ndust-y  in 
Israel  an.   f, r „¡A,    TMB  survey   i»  anoV»r oart  of  the  Bam-  -o ject 
in  the  framework of  wh.-h  * he  p-e^nt   pape- ha«  t-een written,     'he* 
purpose o*'  hot-,  IP  •,- oM,:^  "e   -} :'f ì, ,,\ t  .-,.>•„„ „^  r>.fi a .. . ' - • J   - » -  , ro.^e.u o,   p; i'pA-j r.K f o recasts 
of  r. placo,, nt   :.«aa„i   for  ..qun-mer*   frei. \^l  ;,i.i„s si th.Uaneouely , 
1.   by  -Ijrect  data  •:,:i.(:MoI.  and d.t,i:;f.(!   * Hernial a.alyain   in   the 

Il!}?;t1
aiV   "f i,:7";,tl--';t^'  ••'-   "»ainal.^ of uain, available 

Ptatistics   for the «ame  purpose. 
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These survey* relied on stratified samples in which the strata 

were determined by sub-sector and by sise of establishment.    The sampling 

fraction in each sector was approximately proportional to  the size of the 

establishment  by employment, and   the  large establishments  (in the annual 

surveys those amplyin« more than 20 or   '0 workers,  according to sector; 

and in  the I96S census those which had  more than 10 employees)  entered 

into the sample with certainty,   that   is to say,  the sampling fraction 

of these establishments was 1. 

The characteristics of the data for investment which are of 

interest  for the present discussion are:    a)  only part of the establishment 

make investments in a given year,  and   m moat of them investment in that 

year is 0;     b)  by comparison with  the number of employees or the value 

of sales,   th«.  aliare of the larger establishments in  total   investments 

of the sector  is high.    This could  have been assumed on a priori grounds, 

because capi t al  formation in the  large 1   ¿rftablishments is generally 

greater and  because they ten:  to be more capi + al-intfnaiwe. 

Whereas characteristic (a)   has th<>   result that  the sampling error 

with respect  to  the estimates of investment is large even  for br-oad 

classes of establishments such as   nain  branches in which cor si,érable 

investments have been made in a giver, year,   the sampling error is   reduced 

because moat of te investments wore made by those establishments which 

entered into the »ample with certainty. 
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A» far «a the serie« of data arailable from the industry surreys 

of 1955 onwards is concerned, it aust be realized that for most 

sub-sectors  the data  for * Riven year are likely to have a very  Urge 

samplim  error and  thin would seriously iapair any forecast «aue on 

the basis of these data. 

To some extent   the t roblem of sampling errors can be overcome 

by dealing separately with two sub-populations:    one,   the population 

of the  large  establishments  for which  the surveys  i-ally  represented 

a complete census  every year,  and  the other the smaller establishments. 

This incidentally would  require a re-tabulation of the data because 

the distinction between lante and  am/ill   establishment., witn respect 

to investments doeo  not  exist  in  the available tabulations.    As 

already stated,  it   is likely that  for  practical  purposes  the relevant 

populition will be   that of the larger establishments for whic    both 

the existing estimates,  and  consequently also  t-e  forecmts made 

on their basis,  are mor«    reliable,     it  would  in any  case be unreal- 

istic  to assi.me  that  forecasts of this kind  car   be  very preise and 

biases due  to samplin- e-rors will probably  still   fall  within  the 

tolerable limits of  these estimates.     it should also b»   borne in 

mini   that  the purpose of  the exercise  is to arrive at a  forecast tbr 

what  in no  more than a  fraction of t >'  total  'Xpect-d  future demand 

for capital   goode - the other two main components being net 
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investment, which can be forecast with even less certainty, and the 

other,   an estimate of exports which 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 eiample a sub-sample from the 196! 

industry census,  and to investigate the establishments included in 

the sample with respect to their investments in prev>ous years. 

This is probably a coatly undertaking and it is also doubtful whether 

establishments would be able to  report on their past investments with 

any degree of accuracy,   since meat of them do not have a proper 

¡i£   tjy3tt-m.      in   »J.6»   ui     -I.Í.J   iv   aia     ~.    .,.» -_~~t    ^.    »"e 

smaller establishments are to be sampled anew,  to obtain data for the 

existing capital  stock and  to make a separate forecast  for them by 

the method indicated «arli^r in  this paper for such a case. 

A more simple approach towards dealing wit!;  *-hese small establishments 

Is to calculate their share of the investments in equipment,  sep* rt»t~ly 

for each branch,  on the basis of the survey and census results and to 

blow up the  forecast estimates obtained for the larger establishments 

in the same ratio. 

A further correction will have to be made with regard to the 

smaller establishment that relates to under-reporting.    Approximately 

It?* of their number do not fill out  the questionnaires  for the industry 

surveys.    In order to corredt for the errors that would arise from this 
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source in the estimate of the surveys,  the branch estimates are 

adjusted by imputation of the missing data for non-r porting 

establishments,  on  th>> ha." is »•   r< ;0'+3  received  from other 

eaiabii»Nrae;i;.t»    .n    liitJ   a uaw    inanCu   and   r,f   t.V   3iune   3j.Ze   «roup. 

This imputation method   m of course not   very  reliable,   particularly 

with respect   to an   irrepilar virnhle fluch as   investments.     It 

might  be possible  t.-. overc  me  this difficulty   oy  renewed Attempts 

to obtain the missing data from th*   non-P"fK>rUng firma,  but it 

is doubtful  whether  th- effort  is yorthwile  in view of their 

snail  wmignt   in the   totals,   the difficulties  of rett.ng the actual 

data,   and  '!ie    ont   involved   in  re-tabulating  fhe entire survey 

results. 

A more  nervous  problem is  "eor^-se1 t»-> ;  bv  the fact   rhat   there 

is a K»P  m   rhe se.vea because no   survey   »HH  conclu  te/i   m   ìi1;', 

There  seems   'o   >e no  way of corre'ting  tne cmnul'it.ea   investment 

l-ita  for this missing y-ar without obtaining direct  information 

f>om snu'vei*   „itn^r  th-m  í"'íOR" available  from  tne    entrai  Bureau 

of Statistics.       ',e   nifonaatiuti  at  "rie   ; • stonai • ." of.:,er agencies, 

such   as   fiie   Mirufit-y  o"    .orarne ree   ..no   .  :dustrv,   my   h»>  of   h- 1 p   m 

bridging this ¿rap.       He ,-.inist.rv.   r,<>cause of   ' n*    enerally  large 

share  of ••ov» Timen tal   ^oans  in   the  inve ^raer.tq  :;urrent 1.,   -:uiue 

by industrial  firms,   processes about a.Cyl of  the total  investment 
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•ad« «ach year,    fairly detailed information ia available,  but 

would  require a significant effort to aa*e 1-   consistent v-.th 

the survey data of  the   :«.tvft;   "ur.au ,T statistics.    ?ha aain 

problem that  is  lively   ^  *nse   -n such an effort  MRRBS  to he 

that most of  the  ; nforaa* ion available   fmm  this source  relatM 

to investment  nro^ects,   ;,ot  to a,-tual   -, mrestments  already wie, 

»nd there le no systematic   follo-up    o  these promts once the 

Ministry has approved  the project and granted it«  I nana. 

0.       miMMART ANU CONCLUSION 

This paper lias attempted  to survey three possible approaches 

towards forecasting that  component of  future demand  for industrial 

equipment  wnich  is  represented   by  the  expect, a  r.-;.lacement 

requirements of  the existin* atnc«  of   its  industriai  capitai  goods. 

The  first abroach was  a  census of equipment  intended  to obtain 

the data needed  for auch n  forecast, directly.    ?ne second approach 

was to sunpU-nent  the exists cata   f-r  the senes a   ne-  i.-.restments 

by establishment  s.nce   ,U';~   ,nainly   Í3-   U.e :.ar^er estati . siu»entr; 

and   to  re-taVaiat«  tr.em m ar.        y*<   a s^-ies m  tr;e  Bu>-s<-ct(.r -.teta.l 

needed  for  ti.e  forecast.     The   third    tpproftch wan   to  aake  tn»   forecast 

or;  the basis of  the existing data or-   •„tal  investments  in plant 

and equipment by sub-sectors. 



_     A 

These three urp»-OHChes are lifted i*   .i-f'.c*»rvùnp- order of the effort 

involve!   i:.  -rwrnir  them an-   »he der-e-   of rren-'.io.   nf   >he  forecast 

t-.at   »a:    b- pxr^otod   v"  rer   Ï4   fr œ    -.-h.      ,L   -.voi:H   h,-  r-.^siU.-   to 

. . ...   „ f     p..i*- ' ,.-.. -»-,. h'r»r  •»TA'inl e. 

! Hli'i r,t one mi^tt   *iVe  n  .•'. n ;u.i     .    '. 

ettari! \r\'i ..lentr,   :•   ìe-t.ei  either -      th.-  bn-in oí'   -¡ •:, -  :i   i*'   r;v 

employment  or,   ;-.f-HUy,   ->r.   t.-.,-   hr ,:'    >f  •.  " ; r n„«r-    ir;  t..*» ennui   "ed 

invf---tm.-nt   in   l.he  PHP* .       or   '!.>•    ->•'   of   Vu-   ìnnir-try,   tïlt- ne'hud 

would   Mìop  b.    trt  miirp  th-    Tr-r^rn-y  or.  t.).    !    -'i."  '      * •     -M-n.lated 

• nve"t.:Tì<-nt'"'  r'ino"  \,r^.     .-.r/ '.i.or posri "H i ty   in   *•>  une   *>,:   nv:ilav'le 

oh   banner;  '-r.lv   : o   ' • O;U»  CI:
1
-^   fur data cv  t  -    uiw: -rvnt   •".•ri-'-.   :o.- e . 

which  H !i"t'i ¡"unir"   t-cerv  -/O   an/ily:';."    .'-w:    '-Vi*  n  M'"f.   lee^e  o nf 

m 'M í . n ,-r   ;-T.O.îI:P.+ ¡ cv    ; •••] :i>.!3. ?   'i!  ;   of   '•'•(;    f-'!.-it','   o'   f/i'Ui nmt'î't 

1S  et.'"  o'Ti'^ii-   <••*'   'ü    seb-o  .^-r,        or  ohi--  B- :^"fl   *i.ere would 

••;•..-. r-,  r"-n/un   *r       -ono; hi Ì i4y  of .ciakir.."   1r.(-   '^ree/c-*   • •:,   *).•    basi •  of 

tifa]   inversent   P •• e.qe-,  hr-nch,   or of  ..:um ¡Jate-'.   :   ^i vidual 

înven^ieT   i"  ou. >•>'.'t(.'d , 

It  woul i  o.-orn  ' ho* ,    ui  îIO often   i"  noch canea,   tí.trH  ííJ >o  onsy 

3• ort—-ut   !•    '•••"b'irv or    >ne   r lat.vely  íU^OH arr.roac:..      .nv  t-rfort 

i...   l!,i:i   .irt.'Cimi   «ill   rrobibly   mv Ivi' a     i.UM'   MO: :»   i. re<-t 

fi >lc!  work /ir ni   iti  H] !   CHíVO,   quite »xfennive   t..-.;> n; r .1   analysio. 



-    Al    - 

Nevertheless,  the existing statistical  information could  be 

Of great help in  roduci,«* th, cuzc of  ti,  nroblen,   ,>   L-iontifying 

-,,.,  T   .,r,.(.   ir  ...yrrb   a-pe I   du ta collection ami   stalled 

tec>rnr»l   m-il v-'i :•   «ovW   b-•   „m:n>en;^ le,   a- '1   ir   'ill  CHB-B, 

it woulc  :*lr   u    rrovKiinr a nhec^ on  the o^rs of ,n*mitude 

of sector flsti^-.ton obtained  b    other methods. 






