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PART I: THE MODEL AND INTERPRETATION OF RESULTS!

1 am awaro that many of my contotnporarics maintain that BALIORS are nover thoir own rasters
here bulaw, and that they ily obey somo Lo and unintelligent power, arising
from anterior evenls, from Lheir raco, o7 from the wil and climalo of their countey, Ruch principles
aro falso and cuwardly ; such principlos can nover produco sught but focblo men wnd pusillaninous
nativas, I'rovideaco haa not crosted mankind cntiroly indepondent or entirely freo, It ja true,
(hat around overy maa o fatal circlo ia traeod, Loyond which he cannnt pse ; but whithin a wido
vorgo of that circlo o i powerful and freo s aa it is with mun, 80 wilh communitio.  The nations
of our time cannot provent the conilitiona of men from Locoming equal ; but it deponids upon them.
solves whethor the priaciple of equality is to loud thom to sorvitude or freedum, 1o knowlnlge or
barbarism, 10 prosperity or wrotchodnons.

—Toqueville (1833).
1.1. IXTRODUCTION

1L.1.1, This paper summacizes somo projootions basod upon a 30-sector inter-
industry model for tho year 1970-71, tho laat yoar of India’s Fourth Plan.  ‘Tho gonoral
object was to cxamine the offcct on output lovels and on imports of altornative
assumptions regarding tho growth of aggregate consumption and of investmont.
With tho samo data, wo havo also oxamined tho efluct of alternatives with respoct to :
() tho capital-output ratios assumed for agriculturo and (b) tho degreo of import
substitution within tho machine building industrics.

1.1.2. Ono of tho most significant insights obtained from tho numerical
oxerciso is this : overything docs not dopond upon everything elso, At least within
the Indian cconomy, it appears that there is an almost block-angular structure of
current account transactions. Thoe bulk of such transactions takes placo within two
virtually independent complexes : one based upon agriculture and tho other upon
m.imng. metals, machinery, and forestry products. The finst of theso scctors is tho

source of ption goods, Tho second i the sourco of investment
goodn and appears to Lo the strategic point for import nub«ululwn A third and
smaller complex produces items that may be described 83 “universal intermediates”
—fuel, power, transport, and chemicals —items that aro consumed within virtually
all scetors of the cconomy.

11.3. From tho standpoint of India's strategy for the Fourth Plan (tho
five fiscal yeara ending on March 31, 1071), tho block-angular structuro is of particular
significance. This atructure of current account transactions implies short-run (but
not long-run) independence betweon agriculture and tho investment goods scotor.
Block-nngularity suggests that success or failuro in raising agrioultural output will
have an immediato impact upon the supply of consumption goods, but only second-
order cffecta via tho incomo generation proccss upon tho agriculturists’ domand for
industrial products. That is, tho output targets for tho key industrial scctors depend
primarily upon whether tho government is sufliciently bold to maintain a high rato
of aggregato invest t what may during the Fourth Plan in agriculture.
This courso of action ontails a distinot risk of inflation, but might noncthelens Lo

1Whilo the model was jointly worked out by Alan 8. Manna and Ashok Rudm, this part has boen
writton by Alan 8. Manne and o alono takes ibility for the ivn of the reaults p d
horo,
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worth whilo from tho long-term viewpoint of growth in productive eapacity—both
outsido and insido agriculture,?
1.2. MODEL FORMULATION

1.2.1. Although tho terminology of activity analysis is rotained for preson-
tation purposcs, tho model actunlly used hero is of tho “conxistent requirements’
type, & conventional Leontief inter-industry niodel with a few embellishments for the
endogenous treatment of capital formation. Each choice botween alternato activitios
has been removed—cither by specifying the proportionato mix or clso tho absolute
level of all but ono alternative.

1.2.2. Thero wero two considerations that led to the adoption of o “consis-
tency" rather than an activity analysis framework hero: (1) Tho computing machinery
availablo within India during 1964 would havo severely limited the size of any lincar
programming mntrix, but did not impose a serious limitation upon a consistenoy model.
(2) Even beforo the numerical analysis, enough was known about relativo soarcitics
within the Indian economy so that a number of choices could be eliminated, o. g.,
superficially thero is a wido range for choico between domestio production, exports
and imports. However, after a closer scrutiny of India’s tight balanco-of-payments,
most observera would conoludo that if & model wore to specify realistic upper bounds
on import substitution and on export possibilities for each branch of tho economy,
then virtually each of theso upper limits would becomo effective constraints.d A similar
viewpoint was adopted with respect to the choico between alternate domestio tech-
niques of production : thermal versus hydroclectric power, and plantation versus
synthetio rubber. Thus, instead of specifying an objeotivo function for a linear pro-

g ealculation, Lthe consistenoy model is one in which all choice lias Leen removed
!hrou(,h a priors specification of & square activity matrix, a basis.

1.2.3. -Tho algebrnic formulation is ono which supposes that (five yoars
in ndvance) planners aro frco to sct tho 1070-71 domestio output targets for each
branch of the economy.t In view of the well-publicized organizational difficultics of
incrensing the output of certain items (e.g. foodgrains and steel), this may bo altogether
too cheerful & viewpoint. to adopt. There is no technological justification, however,
for assuming time lags in excess of fivo years for these sectors,  Indeced, if ono adopts
tho pessimists” counsel of a predetermined 1970-71 output levels for koy individual
sectors, this implies that five-year planning is an exerciso in futility, and that the time
horizon should bo oxtended to & minimum of, say, ten years.

1An attenpt has been mado to quantifly the magnitucdo of tho sccond order inflationary effects for”
different alternativo oxcumpiiona for tho ratos of growili of sgriculture and industry. Sco Rudra (1064).
All references to lilemlure portaining to Pun I aro listed on pago 74.

'Virtually eoery kind of export-i or import-saving type of production whith {s even reas
sonably sensiblo scems 10 bo needed 1o got tho balance of paymenis on L0 & vmblo Loais 1 indoed, it scoins
10 bo neconsary 1o presa all of them forward about o8 fast as is permiticd by the market or by practical cons
siderstions on the supply side.” {(W. B. Reddaway, 1003, p. 71).

4Thero are just {wo inslancos in which the model takes as predotermined thoe absolute level of domes.
tio output for 1030-71 : erudo oil {whore domestie production should really bo regarded as a mndom variable
—only partially jnflucnced by the velume of expl y drilling) and p ion rubber (whero thero s
& long biologicol timo lag Lotweon Input and.>atput).
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1.2.4. In what follows, it is understood that the “target year™ is 1070-71,
and that tho “base year” rofors to 1000-61. Two altornative treatments of oapital
formation during tho target year will bo roportod upon : ono in which this entiro itom
is dotermined exogonously and onoe in which tho bulk of capital formation is caloulatod
endogenously through multiplying each scctor’s output incroaso over the docado by its
own onpital-output ratio and a stock-flow conversion factor of 17%. For further
detnils on tho stock-flow conversion factor, aco tho soction immediately following
thia algebraic formulation :

unknowns

7y = annual rato of domestic production, procesa j, target year

y; = annual import rate, itom i, target ycar

z; = domand for invostmont good ¢ induced by output increase, total for

decade

10 = annual rato of doficit on merchandise account, target year

coofficionts

ay = ourront account output (+) or input (—), item i, process j, targot year
b,; = capital cocfficiont for item i, process 7, induced cumulated fixed invest-

ment per unit of annual output
¢ == import of item ¢ roquired per unit of process j, target yoar, for i s j
¢, = import of itom f por unit of domestic output of itom i,

constants

7} = annual rato of domestic production, proocess j, baso year, for i 5t §

curvent flow of diem §, 1970-71

doracstic output,
notof
intor-industry domnunds

inducod inventory|
invoatments ; not
applicablo to
service soctors

I_Emu domand for —] induced Bxed
.

i 8 18808
Fimporta)= oxports, and oxogonous + stock-flow +
fixed investment. oonversion factor.1

? ayxy + w - () + ATy + Oilx—xt)
Kxed snveatment demand for four capital goods § induced by ontpit increare over decade
§ datm—=g-n
Joreign exchange balance, 1070-71
d 1 doficit on
Yand: + 1; - handi. + 1;
fmporta imports exports account
be

{(n] + 7‘2 (] - [»] + -

$This comy is omitted itie that all Axed Investmont Lo sot oxegenously
for the targey yoar.

°lnvom,or{ invostmont for tho target yoar is approxi by that ench ity
producing soctor holda a thrco-month n?v ly of its product, lo. has & ratio of inventory 10 gross oulput
of .26. (For a moro dotniled annlynis ol I:womory invostmont, sce AKL Son (1004)).  Tho cooliciont .04
fe dorive1 as followa:

" stock.flow mtio of invontory
0= *convorion factor to gross annual output ]

- {17 x(.25)
80
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Tho import variables y; may bo climinated from tho above oquations through noting :
Y= ;‘; Y%

s Syy=E Teyxy=3IxEc,
RO A i

Aftor this dlimination Is performed, wo aro left with 30 variables z;, 4 variables z;, and
ono variablo e, exactly as many degrees of freedom as there aro oquations. Existenco
and uniquencss of a solution may bo proved if the following analogue to Hawkins-
Simons conditions (Sce R. Solow, 1952) is satisfied for cach domestio production
process j 3

(1) (@y—1Tbyte )< 0 (alli =3)
@ (ay—1byte—04)> — T (ay—.17by4cy,).

Even if conditions (1) and (2) are satisfied, it takes still further restrictions to
guaranteo non-negativity of tho various unknowns. (In fact, it makes perfectly good
economio senso for tho merchandiso doficit variable w to take on negative values.)
To bypass further discussion of this point, we shall simply assume that the meodol is
sufficiently woll-behaved so that z; 3 2§ > 0.

1.3. STOCK-FLOW CONVERSION FACTORS

1.3.1. In order to establish a rolation botweon the investment activity in the
target year and the total investment activity over tho preceding decade, we havo
relied upon stock-flow conversion l'nctors This approach facilitates the analysis of
investment d L as an endog t. Even though a finito-horizon model
is omployed, tho formulation avoida “cdge offocts” and contains a built-in rationalo
for investment activity during tho target yoar. (Sco Sande, 1960 ; and Manne, 1963).

1.3.2. A stock-flow conversion factor is a device for numerical extrapolation,
and is based upon tho assumption that the flow of investment rises smoothly from
tho base to the target year.” Thon if ono has an order-of-magnitudo estimato for r,
tho annual rate of investment incrense, thero is a closo relation between the flow
during tho target year and tho inv t lated over the ¥ ling decad
The rolation may bo calculated as follows :

Lot ¢* = indox of gross annunl investment rate at 1 years
after tho baso date, with annual growth rate r.
Thereforo, &' = jndox of gross investment rato at tho target dato.
Also, foe" dt = index of accumulated
=0

gross investment over dooade.

7 Thore are conditions (e.g. & wartime molilization) in which it would be quito incorroot to assume
that tho invortment flow koope rising steadily from yeor to yoar. In & modol built to analyze such oondl
tiona, Lime-phasing bocornoa more dolicato, and it would bo inap to employ stock.fl
factors in tho maanor euggeetod horo.
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glll r 5
={—=iw = t07get yent's stock-flow conversion factor

Therefore, 10
’L e dt at growth rato r for a decado.

1.3.3. For projection purposes in India, the stock-flow conversion factor is
taken to be 15% (ncglecting, for tho moment, the complications that ariso becauso of
lugs between investment and output). That is, of the total investment taking placo
within the Third and Fourth Plans, it will bo suppescd that 159% occurs during 1070-71,
tho target year,  According to Table 1, this 15% factor i applieable only if investment
grows smoothly at 8.79%, per year,® Novertheless, it remnins a tolerably good approxi-
mation at other annual growth rates within the broad range of 5.0 to 12.0%,

TABLE 1
growih rate, v, % per year 0 5.0 8.7 12.0
stock-flow conversion factor, ., % 10.0 12.7 15.0 7.2

1.3.4. Now if it is supposed that there is a timo lag of @ years between invest-
ment and output, this complicates tho stock-flow relation. Our model is phrased in
terms of (x;—15), the increano in output from time zero to 10. With capital cocflicients
of b, tho cumulated induced investment demand for item i is T b{x,—23). Noto,
however, that this investment demand is spread out over the deoade extending from
timo —0 to 10—0. \With a lag of & years, tho stock-flow conversion factor is therefuro
modified as follows :

induced inv rate at timo 10 el T
cumulated investment induced by output Increase; = 7~ ™ [
investment occurs during deeade from —0 to 10—0 ‘_£° etdi

b
. indueed investment rate in item ¢ at time 10 = ——"—_— X bfr,—1% |
T—e~1o7 T J g’

1.3.6.. Assigning a numerieal value of two years to 0, the average lag between
investment and output, and keeping the investment growth rate r in tho neighbour-
hoad of 8.7%, per year, tho stock-flow conversion factor works out to 17% of inducod
investment :

induced investment rato in item ¢ at timo 10 = .17‘}: byfxy—2f) m 17z

# A smooth growth mio of 8.79 por yoar ovor tho entire docado ondding in 1970-71 is not neccasarily
conaisient with what is alrcady known sbout tho irst threo yoors of the Third Plan,
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A CONSISTENCY MODEL OF INDIA’S FOURTIL PLAN
1.4. THE BASE YEAR TRANSACTIONS TADLE
1.4.1, The baso for our projections is a 30-soctor inter-industry transaotions

tablo for 1000-61 constructed expressly for tho purpose of this model. (Seo Pact
TIX(A) for details about methodulogy, source of duta olo. pertaining to this table.)

In preparing the model for machine computation, it appearad worthwhilo
to tako advantage of any trisngularity in tho current account transactions matrix.
Upon suitablo arrangement of tho sectors for this purpose, it was noticed that tho baso
year transnctions tablo had a virtually block-angular structuro.  That is, tho 30 scctors
could Lo divided into threo major comploxes, of which neithor tho first nor the second
had significant inter-industry sales outsido itsclf. (Tablo 2 indicates the dotails on tho
regrouping of tho 30 original soctors.) For short, tho threo comploxes will hereaftor
bo abbrevinted as MM, FF, and UIL:*®

MM—mining, motals, hinery, and construction

FF—food and fibro production and processing

Ul—universal intormediatos

1.4.2, Tablo Ja contains an aggregation of tho baso yoar transactions matrix
iato tho threo major groups. Noto that tho ourrent account Hows from MM into FF
and VI aro virtually negligible, and that this also holds for flow from FF into MM
and UL Jt would bo of considerablo interest to know whothor a similar form of
block-angularity also holds truo for other nations at a moro advanced stato of
economic dovelopmont.!®

1,43, In moro aflluent socictics, it is almost certain that tho structure of
final demand would diffor from that indicated hero,  One of tho major differonces would
be the position of tho houschold ption vector. A ling to Table 3b,
the food and fibro sector provides an overwhelming fraction of India’s houschold
consumption. (This sector is also tho country’s principal earnor of forciga oxchango
through exports.)

1.4.4. At all stages of io dovol it likely that tho soctor

MDI is tho principal sourco of fixed capital formation. For India during the yenrs
ahead, this sector has an additional role to perform : import substitution. This is
tho scctor that absorbed tho bulk of tho foreign exchango avuilable during 1960-61.2¢
If tho foreign exchange bottlencok is to be broken, domestio production within this

sector will have to oxpand evon more rapidiy than tho aggregato volumo of investment.

* The reador will nole that thoeo g inge have thoir in India’s g
ture. Tho complox MM is roughly comparablo to tho jurisdictional scops of tha Miniutry of Steel, Minew

ond Moavy Engincoring. The butk of soctor ¥F lios undor the jurisdiction of the Ministry of Food and
Agriculturo.

10Karl Fox (1902) has alroady suggosted that a similar siructure §s typical of the U.S.A,

11 Tablo3b indicates that during 1060-01 8 wignificant share of India’s imporis comisted of food and
Bbros (its. 322.0 crorcs). Howovur, spproximaloly half this quantity consistod of non-commorcial tran.
saclions, P.L.480 imports from tho U.B.A.

Re.l orere = Re.10 millions = $ 2.) millions = £,75 millions.
a3
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TABLE 3. GROUPING OF 30 BECTORS INTO THREE COMPLEXES

oconmt ruction, industrial and urben
construction, nizal
oloctrical equipmont
, Iranxport equiptmont
Joctrical

MM: mining, melaly, inery, and i
iron and stecl

iron ore

coment

othor motala

other minersls

§lass, wooden and nonmetallic miners] products
foreatry producls

plantations

Ieather and Jeathor products

snimal busbandry and fishery
FP: food sad fibre production and it food industri

foodgraing

cotton,and othor textiles

Jute textilos

othior agriculture

chemical fortilizora

motor {rdosport
potroloutn products
orudo oil

Ul: universal intermodistos rubber products
rubber
chemicals
railways
eloetricity
cobl

TABLE 3s, BUMMARY OF INTER.INDUSTRY TRANSACTIONS, 1860-61
(1939-60 producors’ prices ; valuo in Re. erorce)

sbuorbing scotors
\ ane FF o1 wub-total £insl gross

producing scctors demandt  outpub
plate mininc.m_oull. snd mochinery 1063.3 20.7 4.1 1134.1 2133.2 32723
FF: food snd fibre 10.5 2037.% 38.8 2108.3 T163.4 9859.7
Ul: universal intarmodistos 138.8 171.3 335.9 1088.80 498.0 1882.8

valuo sddods 2081.9 7804.4 1164.3 -10830.0 0

gross cutput, sectors 1-30 3272.3 0850.7 1882.8 L] 14714.8

Noiea; 1Final domand plus “others”,
*Valuo addod plus “othors™ plus margia for tmdo and tronspors.
Slacludos Rs. 441.0 croras’ worlh of motor and rail trunuport sorvices (produced in UT complex)
chargod Lore against the using scctor in the row for margin (inoludud in “valus added”).

[
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TABLE 3b. SECTORAL DISTRIBUTION OF FINAL DESMAND, (060.61
(1939-60 produvens® prices 1 valuo jn Ra. srorce)

houschiold g Xroaa Liti oxports importe others  total
p ¥ 7 P lixed 10 stock final
biun tion onpital demandt
forrantion
MM : mining, metats,
oand machinery  244.0 107.3 2002.2 20.1 56.3 =330.0 163.3 2133.2
FF: food and Bbor 7189.8 1od.0 [ 1070 348.1 =323.0 1947 7733.4
Ul:r univenal
intermoodiatos  503.7 .o [ 7.1 10.4 =210.1%  170.9 400.90¢
valuo sdided?  4662,8 1045.3 276.0 v 13z =11.1 o 06145,
GNP componnt 12004.0 1330.0 2278.0 231.1  632.0 -1090.8% 520.03 16536G6.D

Notes: 1Final demand plus "othere™
$Valuo addwd plus "othera™ plus margin for Lrado snd (runsport.
¥This cclumn total is not a GNP componemt.
¢Includos Ra. 53.0 crores of taxos on potroloum products,
3Excludos Rs. 33.0 croros of taxes on potroloum producta. Beo Seotion 3.10 for cunvideration of
axpP

1.4.6. Tosumup: If tho block-angular structuro of Tablo 3a is charactoris-
tie of other cconomies, this provides a shortcut deseription of production—ono that
should prove useful to tho pulicy-maker and the theorist aliko. Tablo 3a lends
support to tho viow that a two—or a threo scotor modol (with only Limited shiftability
of capital from onoe to another sector) is a fruitful way to theorizo about tho process of
cconomio growth. For immediate policy purposo within India, this tablo suggests
tho likely consequonces of a shortfall in expanding output within tho various soctors.
A shortfall in organizing food and fibre output is bound to havo a fimst order impaot
upon houschold consumption. A shortfall in mining, metals, and machinery will havo
a first order impact upon the investment programmo and upon the process of import
substitution. And a shortfull in tho universal intormediates (transport, power, fuel)
will havo an cffect that is diffused widely throughout tho entiro economy.

1.5. PROJECTIONS OF COEFFICIENTS FOR 1070-71

1.5.1. Together with tho transactious matrix fur the baso yosr 1960-61,
a considerablo number of parameters aro neoded in order to wpply tho consistoncy
model. Theso aro discussod in dotuil in Part. IIIB. At all stages in tho procoss of
projection for 1970-71, heavy rolisnco was placed upon tho work summarized in
Perspectivo Planning Division (1064). Any orrors or biases in the PPD figures aro
likely to bo roflecied in our model together with tho errors and biases for whioh wo are
dircetly respensiblo oursolves.

1.5.2. ay, current account inputs and oulpuls. Of the approximatoly 240
cocflicients in this group, threo-fourths wero taken over diroctly from tho 1960-61
transactions matrix. Tho balanco of theso norms woro altered in tho light of inde-
pendent information from tho PI'D on anticipated changes in the product and tecl
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logy mix, Tho following seoturs aro tho ones whose 1970-71 output lovels aro directly
and significantly uflected by the norm chunges : chomienl furtilizors, motor tratport,
potroleum products, clectricity and coal®'.

1.5.3. by, capital cocfficients. Theso nro defined in torms of capital per unit
of blcremonlal annual olltput in ench of tho 30 demestic production scotors. The

aro d in prod * prices for four sectors-uf-origin : industrinl and
urbun construction, rural cmml.ruoholl, transport equipmont, nand other equipment.
All oapital coeflicionts aro mproduocd in Section 3.16 along wu.h dotails regarding
their cstimation. Caleulation of rep iny aro also
deseribed in tho samo Soction.

L84, ¢y tmporl cocflicients. A completo list of tho import coofficionts
applicd hero Is provided in Table 28h. None of theso coofficients woro oasy to catimato.
On tha basis of tho availablo information, thoy constituto best guosses as to minimum
import roquircments for 1970-71,  In most cases, it is axsumed that thero will bo a
significant struotural chango from tho baso year. For oxampls, this is ono of tho major
reasons for tho sharp output riso projeoted by tho model fur tho douiestis iron and stool
industry (soctor 8). Tho baso and targot year ratios of imports to domestio produc-
tion for thia scctor aro:

1960-61 actual  1970-71 projection
(from baso year (from
transaclions Appendix Tablo
matrix) 28b)

importa of iron and steol
€64 = ~Jomostio production of

iron and stocl

It ia to bo noted that ovon though tho imports are classified into tho samo con-
sus category as domostio “iron and steol” this does not nocessarily mean that tho
imported items aro economically interchangeablo with thoso produced domostically.
In virtually all scctors, tho imported produots aro of spocialized types.

1.5.6. Ezogenous exports and imports :  Exports aro dotormined oxogenously,
and aro projected at o valuo of Ra. 1,078 crores for 1970-71. (Sco Tables 31 and
20). This rop ts o lorately optimistio ovor tho Laso year's oxport
lovel, and is equivalent to a growth rato of 5.6%, por year. Somo explunations about
tho oxport projoctions aro previded in Seetion 3.8,

1.5.6. A minor volumo of imports is tied to spooifio commoditics ss a vosult
of bilatoral clearing agreoments. In order to allow for theso agroements, tho 1970-71
projection allows for Ra. 05 orores’ worth of oxogenous imports. This leaves Rs. 933
orores’ worth of foroign oxchango availablo to covor tho import roquiromonts gonorated
endogonously.

A50 050

11 No norra changes woro af(empied for inpute from (ho hoterogencous industry tormed “chomicals™
{soctor 27), As o rosull, it fa bolioved that the 1970.71 output, imports, and invostnont projections for
this soitor have s sorious downward bias,

(1]



A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN
1.5.7. Tho model places no formal constraint upon tho doficit on morchandiso
account. It must Lo admitted, howovor, that tho import coofficionts ¢, and othor
parametors wero adjusted during tho courso of numorical experimontation, and that
thoy woro sot in such a way that tho resulting trade doficit lies within tolorablo limits
from tho viewpoint of India’s ability to scouro forvign lonns and grants.

1.6. PROJECTIONS OF FINAL DEMAND
1.6.1, This consistenoy model is of tho “open” rathor than “closod” type.

In ordor to apply it, tho first stop is to projoct the principal P of gross d
tio oxponditure, and to translato these into final demands for individual commoditics.
Tho model’s job is thon to deduce an i Iy istent sot of soctoral output lovols,

imports, and investmont roquirements. Unliko a closed model, no oxplicit foodback
link is provided here from tho process of production back to tho goneration of incomes
and in turn back to tho principal P of gross d io expendituro,

1.6.2, Within tho Indian contoxt, thoro is moro than a minor technical issue
involved in tho choico botwoen an opon and a closed model. By working with an
opon ono, wo aro in offcot assuming that tho government has sufficiont fiscal power

80 that it iy ined by tho feedback link that oporates in a market oconomy
from tho production process back to tho distribution of incomes, savings and tho geno-
ration of domestio oxponditurcs. The point can bo translated into plain langungo as
follows : If tho goods can bo produced, tho d io fi can bo found.®?

1.6.3. This viow is ono that is not altogother congonial to the moro orthodox
of India’s financial plannors. Thoy tako prido in tho low rato of prico inflation that
has thua far panied India’s develop offort. For a oritiquo of the orthedox
viow, sco Lowis (1963, pp. 100-107). Tho issuo scoms to boil down to this: An
ambitions programmo for tho mobilization of physical resources also implios an
ambitious programmo of taxation and of raixing tho rato of return yiclded by publio
cnterprises. If the financial mobilization is less vigorous than tho physical offort,
inflation—whethor open or repressed—is a likely consoquonce.

1.6.4. With theso broad policy isaucs as a baokg d, our model oxp
the implications of twe alternative views of aggregnto developmont : (4) an ambitious
programme that is promised upon vigorous government action and (B) a considorably
more modest progeamme.  Alternative A is derived from tho objeotives sot forth on
- 2, Pempeotive Planning Division (1964) 3

“(a) to ensuro n minimum consumption of Rs. 20 per capita per month to
the entiro population by the ond of the Fifth Fivo Year Plan, and in
particular to improvo the anmenitics of lifo in the rural aroas ;

MComparo the following statoment in Porspectivo Planning Division (1064), p- 26 1 “Indecd, tho
right approach ia Lo inveulignto chowoly tho naturs of the probloma to ba tackled, the Raturo of solution

10 Lo sought, tho cancreto taxks to Lo carriod out, the phynical ukilty, and isational effort
10 bo mabilisod for the purposo. 1 thosa spponr L0 bo oporationally foasible, it should bo powiblo to dovise
policha by which the financon can be found Lo facilil tho procons of il of tho real ”
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(b) to onsuro that tho cconomy will bo capable of sustaining an averago
annunl rato of growth of tho order of 7 por cent ovon oftor 1975-78
without depending on foreign aid;

(0) to achiovo n significant increaso in tho cmploymont opportunitics
during tho noxt docacdo; and

(d) to promoto n social order which affords oquality of opportunity, and
which at tho samo time provents oxcessivo disparity in incomo and
wealth.”

1.6.5. TIn almost all respects, projoction B is moro pessimistio than A, View
B has no governmental status, but was suggested by anindividual economist on the
Now Dolhi staff of ono of tho major aid-giving nations. (Sco Tablo 4.) Tho two viows
represent altogothor different ovaluations of tho prospects for rural dovelopmeont in
India—henco differ strikingly with respect to the assunied rato of growth of aggregato
houschold consumption : 6.4 versus 3.6% per annum (with population growing at a
compound annual rato of 2.49%).14

TABLE 4. AGGREGATE PROJECTIONS
{Rs. crorce ot 1950-00 mnrkol prices)

equivalont
1960-01 1970.71 compound annusl
{from intorindustry tmnsactiona tablo) _growth mte
alternativo A alternative B “alor. alior-

notivoe  native
A B

gross fixod capital formation 2,278 6,000 5,000

odditions to stock 231 400 300

grom capital formation 2,500 6,400 0.8%  7.8%
governmont consumption 1,380 3,400 0.4 2.4
houschold consumption 12,603 21,400 5.4 3.0
gross domonatic oxponditure 18,494 31,200 6.0 4.9

Tho two projections aro identical in one item : governmont consumption.
For this, projection A (cquivalent to 0.49% growth per annum) was taken over diroctly
and incorporated in B. Noto '.hM, in Indin~—as elsowhero—tho government vector
has a much lowoer per ago t of lities and a highor content of services
than docs houschold consumption. (Rofor back to Table 3b.)

1.6.6. For 1970-71, estimates A and B of gross fixed oapital formation are
Rs. 6.0 and 5.0 thousand crores respeetively. Tinplicit in theso two numbers is a rather
differont aggregale capital-output ratio : 2.4 vorsus 2.9. Theso ratios are dorived
by applying o stock-flow conversion factor of 179, to tho two cstimates of investment
during the targoet year. (Sco Tablo 5.)

11 Boo Part IIN for (o projections of final domand.
(2]



A COXSISTENCY MODEL OF IXDIA'S FOURTIL PLAN
TABLE 6. IMPLIED AGGREGATE CAPITAL OUTPUT RATIOS

alternative
A B

{a) 197071 gross Axed capitnl formation {Ra, crorom) 6,000 5,000
(b) (a}/.17=implicd enpital inveatmont during docndo 1038-50 to 1004.69

(Re. croree) 35,300 29,400
{o) incrooso in gross national product (rom 106061 to 1070-71 ; virtually

idonticol to incroaso in groxs domestio oxpenditures {RRs. crores) 14,700 10,100
{d) (b)/(o)=implied nggrognto capital-output ratios 2.4 2.0

1.6.7. The numecrical experiments have been based upen two alternative
treatments of fixed capital formation :** ono in which this entire itom is predeter-
mined exogenously and ono in which the Lulk of eapital formation is ealoulated endo-
genously through multiplying each sector’s output increaso over tho decade by its
own capital-output ratio and a stock-flow convorsion factor of 17%. For short, these
two treatments will bo referred to hereaftor as “totally oxogenous” and ‘‘partially
endogenous” investment.

1.6.8. In tho totally oxogenous casoes, the aggregato figuro is idontical with
that of investment projections A or B : Rs. 6000 or 5000 crores. In the partially
endogenons cases, the predetermined investment figure refers only to replacement
plus housing, roads, edueation and research, cte. Theso aro the sectors in which it
appeared particularly hazardous to projoct investment requirements through capital-
output ratios. Accordingly, a lump-sum allowanco was mado for theso predotermined
items : Rs. 2327 crores at producers’ prices and Ra. 2403 crores at markot prices during
the targoet year. (Sco Tablo 29.)

1.7. TOTALLY EXOGENOUS CASES

1L.7.1. For totally oxogenous investment, throo alternatives bavo beon consi-
dered. Tho first two cascs, known as 1A and 1B, are based directly upon tho final
domand projections A and B. The third, known as 1AB, is a hybrid. It provides for
gross fixed capital formation at tho high rato of programme A, but for houschold con-
sumption at tho low lovel of programme B. The numerical solution of the consisteney
model is summarized in Table 6. This indicates tho production implications for some
major scctors of the economy. A completo set of activity lovels ia availablo in
Tablo 10. Just as ono might have been led to suspect from the block-angular
appearance of Tablo 3a (the threo-scctor aggregation of the base year transactions
matrix), there is & distinet pattern to tho output levels of tho target year. The

15In overy earo, inventory i haa beon dy ined ondl, ly throngh tho relation :
induced invontory investmont in itom ¢=,0d(x;—s0),

19Tho olocironio computations wero mado possiblo through tho courtesy of Indian Institute
of Technology, Kanpur. For n deseription of tho compnting routine xee (o accompanying paper by
V. C. Sabliorwnl.
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output of machinery and steol is primarily determined by tho lovel of investment
outlayn, foodgrains and cotton lextiles aro entircly dotormined by houschold
consumption outlays, and petroloum products and clectricity dopond upon both,
Al of this is sonso pluy ical quantification.

1.7.2.  Tho blook-angulur structure of production hns a dircot consequoncs
for tho steategy of tho Fourth Plan.  Thoe hybrid enso 1AB suggests that the capacitios

quired for § steel, hinery, and other items in the MM sector dopend

apecifically upon the investment expenditures component rather than upon tho aggro-
gato volumo of gross domestio oxpenditures.  Caso IAB would ho typical of & situation
in which tho government has pressed ahead with an ambitious progrnmmo of cx\plhl
formation but in which agricultural production has failed to resp diatoly to
the investment inputs into irrigation schemes, tubewells, tractors, chemical fcrh-
lizors, oto,

TADLE 6. TIIREE ALTER NATIVES, TOTALLY FXOGENOUS INVESTMENT

{Rs. Croros)
106060 1070-71
(from mm- mdu.uy sllomativos
table)
1A 1AB B

“assumed levels of aggregate apending :

grosa fixed capital formation 2,218 6,000 6,000 £.000
household consumption 12,605 21,400 17,000 17,000
conuisient largets for gross domantic output

machinery {including transport and eloct rical) ot 2,380 2297 2,031
iron and steol 209 1,207 1193 1,037
foodgraina 3,074 6,330 5,820 5,820
cotton and other toxtiloa 800 1400 L1566 1,158
petroloum producia 237 038 860 833
eloctricity 103 433 400 381

1.7.3. In turn, agricuituro’s failura to mect ambitious Fourth Plan targots
would imply holding down houschold oxpenditures on food and fibres to tho lovel
at which the supplica of these itoma are available. Tho curtailment of consumption
has conscquencea that aro politically unpalatablo : prico inflation, rationing of theso
items, or taxcs to reduco aggregato purchasing power. In the aggregate, howover,
consumers would slill enjoy as much real purchasing power in caso 1AB as in tho moro
orthodox 1B. Tho differenco lios in the fuct that tho investment rate is highor—with

the _ benofit of i 1 capnoity within all | hes of production in tho
futuro boyond tho 1970.71 target yoar.
1.7.4. To slow down tho paco of inv t becauso of agrioultural sctbacks

reminda ono of Schumpeter's dictum about inflations followed by <eliberately engineored
deflations 1 “If & man haa been injurcd by an automobilo running over him, this dues
not mean that his health will bo improved by backing up tho aute.”
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A CONSISTENCY MODEL OF INDIA'S FOURTH TLAN
1.8, EFFECT 0¥ AGRICULTURE'S GAFITAL OUTLUT RATIO

1.8.1.  In nll subsequent comparisons, wo shall proceed as though thers wero
no insurmountable vbstacles to expanding produetion in individual majur sectors of
tho cconomy.™  As a corollary to this viewpoint, it t re: Llo to supp
that investment levels are determined endogenously through multiplying togother
the xcctoral capital-ontput ratios and tho output increases. In all remaining cases,
it iy therefore understood that investment is "partially endogenous”,

1.8.2. Tho benchmark against which all comparisons will bo milo is identi-
fied as caso 2A . ‘This is the samo as caso 1A {nmbitious fina) domand programmoe),
except for tho endogenous component of investment. According to tho caleulations
of case 2.\, it turns out that this endogenou v dled together with tho
lump-sum allowance for replacement, housing, romls, cto.—alightly exceeds the total
proviously specified in cnso 1A, Tho target year total of endogenous plus exogenous
investment becomes Rs. G450 vensus tho totally exogenous figuro of Rs. 6000 crores.
(Seo Tablo 7.)

TABLE 7. EFFECT OF AGRICULTURE!

JAPITAL OUTI'UT RATIO

ense idontification 24 124

ugriculture’s capitnl-output mtio 150 1.00

{Rs. crores) (R4, croros)
roplacomont, Liousing, roads, and other exoganous

6xed investmont, 1970-71 2,403 2,403
induced fixed investmont, oxcluding agriculturo,

1070.71 2,760 2,601
induced Gixed invosimont in agriculture, 1070-71 1,268 833

grons fixed eapital formalion at
market pricoa, 1070-71 6,430 57

1.8.3. Tho first comparison with tho basic caso 2 is to measuro the effoots of
an altornato capital-output ratio for agricul 18 This coeliciont apy 1 to bo ono
of the loast reliablo factors in tho analysis and yot it purports to be applicablo to a
sector which produced approximatoly half the total valuo added in the Indian economy
during the base year 1960-61. In caso 2A, a valuo of 1.50 had beon asxigned to this
capital cocfficiont. For 124, tho eoofticient was sot at 1.00, moro olosely resembling
the number implicit in India’s Third Plan document, (Reddaway, 1963.)

2T Thoro rorsain two minor scclomt in which tho 1970-71 domestio production lovels aro predotor-
mined 1 crudo oil and plantation rubber,
18"agriculturo™ hero includes tho following soctors 1
13. onimat husbandry and Gehory
16. foodgrains
18. other agriculture
21, foroutry products
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1.3.4. Tablo 7 indicates the direet and indirect eonsequences of varying this
coeflicient.  If tho factor hnd moved up from 1.00 to 1.50 in recent yoars, this in itwif
woull have had a wignificant effect upon tho inducod component of investment—
rubing Loth the overall mte and alw ‘agriculturv’s percentago wharo of the total. It
follown that an upward shift in agriculture’s capital coeflicient has o wlimulating
effect upon output targets within tho mining, metals, and machinery sector, but that
tho rest of the ccunomy i3 Lurely afvcted.  (Seo Tablo 10.)

1.9. AN EXPERIMEXT WITH DLOCK-ANGULAKITY

104, I inte-rindustry tramnctions can bo simplified inte a bluck-angud
structurs, this would considerably facilitato lho prucua of data cullection and of

numicrical analysis.  For the linear prog g implications of such d

ability, sco Duntzig (1963, chapler 23).

1.9.2. Caso 227 the il of auppoxing that tho model for
107071 ia bluck-angular,  All conditions remain the samo as the Lenchmark oase
2A— oxcept that tho current flow cocllicients ay aro sct cqual to zero for transac-
tions botween tho following comploxes

producing sector almorbing reclor

FF¥3 fuod und fibre

MM mining, metals, ote.
MM » »
FF: food and Sbro

" UI; univorl intermodintos
MM : mining, motals, ote,

FF: o » VI: universal intormodistes

Noto that in this experimient, tho capital cocflicients by aro kept unchanged
to tho extent of the transactiona implied by theso cocflicients, therostill ins linkago
from tho producing complex MM to tho abworbing comploxes FFand UL For
examply, caso 22A continues to allow for the agricultural machinery absorbed by the

food anod fibro scctors, oven though it omits tho sparo parts and maintenanco
roquircments.

1.0.3. For aggregativo analysix, caxo 227 strongly favours tho hypothesis of
block-angulurity.  On tho average, thore is only a slight differenco between the gross
output lovels of cases 27 and 224, (Svo Tuble 10 for details.) Tho following summacy
is obtainod by adding up tho soctoral results into totals for the throo comploxos :

197031 grou output

(lts. croros)
caso 24 cano 224 Wifforonce
MM : mining, motals, oto. 11,089 10,662 4
FF 1 food sud filro 10,500 16,422 1
VI ; unlverwal intormedialos 8,103 5,000 2

12



A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN

1.0.4. For detailed soctoral Lalances, tho bloock-ungular simplification is not
uniformly satisfaclory. In most industrics, it performs quite well indeed. In tho
following five, however, thero is a difference of more than 5%, between the gross output
lovels of cases 2A and 22A. Ono way out might bo to reclassify sovoral of theso
sectors, transferring them into tho UI group :

1070-71 groas output

{RRa. ororoe)
easo 24 cano 224 ‘difforonco

non-elootrical oquipmont 1,827 1,432 [
other minemls 180 129 19
jute toxtiles 189 A 22
glasa, wooden, and Ron-

motnllic mineral producta 1,085 1,001 6
forestry products 500 430 15

1.10. EFFECTS OF THF MACUINERY IMPORT SUBSTITUTION PROGRAMME

1.10.1 A major purposo of construocting the model was to exploro somo implica-
tions of tho programme for replacing imports with d tio production of hinory.
Two viows aro oxplored : an optimistio and a pessimistic ono with respoct to tho
1970-71 ratio of imports to domestic production. Tho specific ratios within cach of
tho threo branches aro as follows :

(Ratio of importa to gross domastio production)

1060-01 1930-71
actual
{from Lose yeor ions tablo) p
eloctricol squipmont A5 .28 RIJ
transport cquipment W34 .25 .18
non-eloctrical equipmont .67 .35 .25

1.10.2, For tho benchwark caso 27, tho optimistic machinory ratios had
been used. Caso 3A is identical with 24, oxcopt that tho possimistio import ratios
aro applicd. For referonce purposes, thero is also included a socond .pair of cases
{(labelled 2B and 3B rospoctively). This pair is idontical with 2A and 34, oxcopt that
the consumption veotor is sot at tho lovel corresponding to- tho modost programme
B rather than tho ambitious programime A. Noto that in all four of theso cases, tho
investmont roquiroments aro partially endogenous. In other words, tho model allows
for the foct that it takes ninchinory to mako hinory. Tablo 8 indicates tho prinocipal
results of theso four altornative cases.  (Sco also tho dotailed activity lovels in Tablo10.)
The results may be intorproted as follows ;

3
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(1) It mukes a significant differenco (approximatoly Rs. 150 crores) in tho
ninimum trade deficit whether ono is optimistio or possimistic with respect to the
machinery import substitution programmo. As far as concorns tho tradoe deficit,
this is of tho samo order of magnitude as the differenco between tho ambitious
aggregale programmo A and the modest programmo B.

(2) Although suceess or fuiluro in machinory import substitution has a sizable
effect upon the output requirements for metals, this programmo has o comparatively
minor impact upon other domestic production sectors.

{3) Even though it takes hinery to make hinory, the import substi-

tulion progranmo has only a barcly perceptible effect upon the total volumo of
investment.

TAULE 8. EFFECTS OF MACIINERY INPORT §UBSTITUTION

. . (Ra. crore)
enuo idontification 2A 28 3A 3B
viow on machinery import substitution oplimistio possimiatio
anmimed lovol of househiold conmumption 21,400 17,000 21,400 17,900
conzistont revquiramenta for 1970-7) 1
minimura duficit on merchandiso sccount 164 5 347 164
domentic iron ond steal output 1,442 1,288 1,338 L2
grosa fixed capitn] formation ut market pricea 8,450 5,617 6,337 5518
Rerepescrs
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Repvawav, W, B. (1063) 1 The Derclopment of the Indion Economy, Englixh Language Book Socioty,
London,

Rupna, A (1060) 1 Agricufture and industry—relalivo rutes of growth.  Economin Weenly, Novemorr 7,
1964.

Saxver, J. (1060)1 A Lowg.-Term Planning Model for Indiu, Asia I'ublishing Houso, Now York, and
Statistical Publishing Society, Calcutts.
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A CONSISTENCY MODEL OF IXDIA'S FOURTI PLAN
PART Il: RESULTS

2.1, Tho anawora given by tho model to different questions posed to it aro
presented in this part in Tables 10 to 14, Tablo § bolow s meant to provido idonti-
fication of tho different questions posod.

TABLE 0. IDENTIFICATION OF CASES
onse projection of of  view Y
» import suls
1A A totally oxogonous optimistic
i) n totally exogonous optimistio
1AD B totally exogonous optimistic
E2Y A pantially endugonous optimistio
28 B partially endogenous optimistic
N A parially endogonous Powimistio
1B n partially endogenous Poasinaistio

124 samo as caso 23, excopt for following change in enpital-output
ratios for agriculturo and foreutry (scatom 13, 16, 18, 21):

conatrue-
tion,

industrial

and urban

case 124 83

case 2A .80

conatrue- equipment,
tion, excluding total
uml imnaport
.30 JA8 1.00
.60 .20 1.50

22A  aamaas case 24, oxcopt that all curront flow ooofllcicats ey in following blocks
markod "“0" are set equnl Lo zoro.

producing alworbing M3, woctors FF, noctors UI, sectors
moctor soctor 110, 20, 21 11.19 22.30
ADM, noctors 1-10, 20, 21 na chang» [ []
FF, sootory 11.10 [ no change 0
UT, soclom 22.30 no changs no chango no changs
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TADLE 10, ACTIVITY LFVELS

(Rs. croros)
1970-71 cases
1900-81

actus] lA  2A  SA 124 2:A JAB 1B 2B 3D
1. construction, urban 1201 3045 3823 3797 3608 3761 3046 2620 3473 3433
2. conslrution, ruml 418 1094 656 836 530 6i4 084 011 637 538
3. eloctrical equipment 126 417 550 492 627 KT 481 40D 477 428
4. trsnaport squipmont 201 &2 0 T8 T T 620 853 098 633
5. non-cloctricnl equipment 344 1267 1627 1374 1468 1432 1213 1080 1300 1177
Irou snd stoet 269 1207 1443 1388 1353 1404 119D 1037 1288 1241
7. ironore 7.8 43 4T 40 45 8 42 B w3
8. coment 83 MD 177 175 188 173 M9 128 159 187
9. othor motala 32 210 257 237 W6 238 21 180 205 208
10.  other minerals 45 Lz 18 158 153 120 136 125 143 138
1. plantations 198 301 301 301 301 300 283 283 243 393
12, losthor and loather products 189 378 379 3798 318 376 212 2L 232 213
13, animal husbandry 1130 2084 2080 2036 2084 2073 1805 1605 L6os 1603
14, food industries 1323 2000 2085 2005 2095 2058 1858 1967 1830 1838
16, foodgraina 397 6330 6331 6331 8331 6327 5820 520 5920 5820
10, cotton and other textiles 800 1400 1461 1461 1461 1436 1186 1136 1157 1166
1%, juto textiles 130 183 189 188 187 148 176 172 170 178
I8, other agriculture 2087 3404 3408 3407 3400 3357 3001 2098 3002 3001
19, chomical fortilizers 20.7 M8 8 2B M8 3t 38 5 6 35
20.  glass, woodon, eta. 308 1004 1065 (142 1082 1001 935 836 1008 007
2. forestry products 180 440 806 490 477 430 420 3N &5 430
23, motor trnaport 325 1000 1127 1115 1104 1104 976 936 090 088
23, petroloum products 237 038 970 N 964 900 800 833 817 870
24a. erudo ofl, domaatier 33N U M W oM M oM oun
e, crudo oil, importa 40.4 102 109 108 108 107 87 82 90 89
25, rubber products €8 182 192 188 190 100 150 M4 156 161
20s, synthetio rubber — 16 19 18 18 18 8 6 9 8
20b. plantation rubbers's, 155 30 3 30 30 30 30 30 30 30
27, chemicola 204 878 911 900 800 897 T 16 60 750
28, milways 454 900 1044 1032 1022 1022 90¢ 807 025 @16
29a,b. eloctricity 100 435 464 484 454 452 400 381 411 408
30. coal 109 242 260 200 257 259 224 208 233 228

31, conatruction, urban and
Industristt 9051 968D 9620 R360 9524 TIO0 6930 7825 7503
32, construction, rurels 2048 2183 2478 1798 2413 1730 1744 1783 1778
33 oquipment, oxcluding transports 6(A6 7335 7068 0320 7070 5018 8040 5989 731
3. transport equipmont? 2340 2550 2614 2476 2470 2011 1860 2004 2035
35, doficiton morchandiso scoount 458 19 184 37 126 113 -8t 134 5 164

Notea: 11970-71 aotivity lovel was predotormined.
3Invosimant required for output incronse over the decade,

3ALo ineludoa recloimed rubber.
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TABLE 11, INDUCED INVESTMENT OVER THE DECADE; INCREMENT IN OUTPUT

MULTIPLIED BY FIXED CAPITAL COEFFICIENT

(Rs. ororos)
2A 3A 2n an
1. oonatruotion, urban 307 361 318 s
2. construetion, rural — - - -—
3. cloatrical equipront 270 238 228 198
& transport equipment s12 361 348 302
8. non-olootrical equipmont 1,184 1,031 008 834
9, iron and steol 2,757 2,630 2,305 2,284
7. ironore 120 128 1 116
8. comeont 230 282 248 240
9. other melals 0678 015 579 528
10. othor minerala 187 179 101 153
11, plantations 11 85 78 8
12. loathor and loather producia 67 .1 20 29
13. animal husbandry 1,431 1,431 803 803
14, food industrics 203 203 204 203
16, foodgrains 3,638 3,638 2,769 2.769
18, ocolton and other textiles 483 463 2601 260
17, jute textiles 37 37 31 30
18. other agriculture 1,907 1,083 1,358 1,150
19. chomical fortilizers 491 491 441 441
20. glsas, wooden, oto. 402 484 73 389
21, forostry products 489 a4 308 34
22, motor trensport 1,203 1,185 101 203
23, petroloum products L 367 320 318
24, orude oil 400 408 400 400
28. rubber producta 02 [ 9 42
28 eynthetic rubber 38 a3 17 18
2%, chomicols 052 641 405 483
28. roilwoys 1,367 1,329 1,083 1.000
0. eleotrioity 2,213 2,152 1,888 1.833
30. ooal R 303 248 238
total (producers’ pricoa ; based on rounded

aotivity lovols} 22,327 21,713 17,000 17,158
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TABLE 18,

INYESTMENT SUMMARY

(s crorow st 1930.00 pricos)

induced invoatmont ovor tho decado ending 190809

2A A 2B 3D
construction urban and industriol 0,880 9,020 7.835 7,603
construction, rural 2483 2,478 1,763 1,718
equiproent, oxcluding (rnsport 7,385 7,088 5,989 5,131
tranaport equipmont 2,630 2,614 2,004 2,005
total at producers’ priccs 2,318 21,700 17,001 17,167
add 159 margin on cquipmont. 1,492 1,410 1,212 1,168
total at markot pricce 23,808 23,140 18,803 168,325
investmeont during 107071
induced inveatmont at markot pricoa (179 of totals
for decade onding 1003.09) 1.047 3,034 3214 3,13
replacoraent (16% of total for docado
ending 1970-71) 719 770 779 779 ] from
Table 29;
market
housing, ronds, and othor oxogonous fixod inveat- pricos
mont {159, of total for docado ending 1970-71) 1,024 1,024 1,024 1024
total gross xed capital formation 0,450 0,337 5,617 8,518
TABLE 13, COMPOSITION OF IMPORTS BY SECTOR OF ORIGIN
{Re. ororos)
1900-01 19870.71
2 A 2B 3B
3. oloctrical equipmont 67.0 82.8 122.9 71.8 108.8
4. tranaport equipment 9.2 118.6 178.1 104.8 1591
8. non-olectrical equipment 228.7 381.8 481.0 327.4 412.1
6. iron and steol 120.9 73.1 09.4 64.4 62.0
8. comont 0.1 — —_— —_— -
9, othor motals 49.3 126.0 18.7 112.7 104.1
10. othor minorals 10.0 €9.0 8.3 2.3 618
1 El.:nlmiom 8.6 — —_ — —
12 thor and loathor products 0.3 -_ - - -
13. animsl husbandry 10.2 -— —_— -_— bt
14, food industrios 9.5 —_— -_— — -
16 foodgroing 3.9 —_— —_ —_ -
160, cotton and other toxtilos 4.0 - —_ — —_
17. juto toxtilos . 0.1 — — —_ —
18. other sgriculture 124.8 83.56 82.5 46.8 00.8
10. chomical fortilizors 10.7 — —_ _ -
20. flnll, woodon, ote. 19.6 - —_ - -
21. foroetry producta 5.1 — _— . -—
23. petrolouro products 82.8 39.2 38.8 38.1 34.8
24, orudo oil 40.4 109.1 107.8 20.4 89.0
25. rubber prodlll’cu 3.3 _ - -
20, thotio rubbor 2.3 — - -
27, :yh:mknll me.2 63.0 62.1
10, coal 0.1 - -
3). Daso yoar adjustmont -22.6 —_ - —
sub-totol 1000.5 1330.4 988.2 47,1
plus oxogonous imports —_ 05.0 85.0 25.0
totul imports 1000.5 1425.4 1083.2 1243.1
losa deficit on morchiandiso nccount -481.0 =347.3 -5.0 =164.0
= oxporta 032.9 1073.0 1078.0 1078.0
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TABLE 4.

BELECTED INDUSTRIES

PHYBICAL OUTPUT LEVELS AND PRODUCTION INDICES—

notual implioit targeta for 1970-71t

unit of medsurement 1860.81 2A 3A 2B B
3. olocirioal equipment index number 100 437 381 79 338
4. transport equipmont indox number 100 393 350 M7 35
5. non-clectrica] equipment  jndex uumber 100 445 400 as) 343
6, iron nnd teel million motrio tons of rteol
ingots. 3.35 17.08 17.20 16.04 )5.48
7. iron oro million metrio tony 10.87 65,50 64.10 61.32 50.93
8. ocement " P 7.93 26.08 20.38 23.97 23.67
0. other metals '000 metrio tons (aluminium
and copper ingots) 27.6 2217 204.4 1841 1704
11, plantations *000 metric tons of tos 317 487 487 488 438
16. foodgreina million rootric tona 80.97 128.00 128.00 118.68 118.58
16. cotton and othor loxtiles million yards of cotton cloth 7317 13383 13363 10573 10573
17 jute toxtilos ‘000 metrie tons 1042 1516 1607 436 1426
18, other agrioulture index number 100 102.5 162.5  143.2 143.0
19, chomical fertitizery '000 metric Lona N 09 1664 1684 1606 1500
Py0, 64 908 08 822 ;133
23, petroloum produoty million melsic tons 5.4 25.1 24.9 22.5 22.3
24. orude oil “ oo 0.46 10,0 10.0 10.0  10.0
2, railways roilway Iroight originating, in
million melrio tons 188.3 359.3 385.5 318.4 314.9
28, olectricity billion Kwhre gensrateds 20.1 0.6 83.0 74.9 80.2
ivstailed capaoity million KWe 3.0 $2.06° 22,16 13.733 20.05
30. conl patllion motrica ton 53,6 135.4 132.4 118.7 16,1

Notea : 1Implicit physioal targeta hove boen derived by multiplying iudox numbor of gross value of domes-
tio output (1960.61 = 100) by physios] production of the commodities in the baxo yoar. Tho figurcs
thus derived aro npproximato, ospecislly 50 in the scotors with product-mix diffeuttice, o.g., “iron

ond ateel™.

Including eaptive plants.
3Based on PPD's assumptions that | KW inatalled will gonerate 4000 Kwhry ia 107071,
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PART III: DATA
IIIA : TRANSACTIONS MATRIX FOR 1960-61

3.1. CoveRack

3.1.1. Tho basis for tho projection of the structuro of the Indian economy
in 1970-71 is tho inter-industry curront flows matrix for tho year 1960-61 reproduced
in Tablo 25 which wos construoted specifically for tho purposo. It is & 30-gscotor tablo
ropresenting quantity flows, tho unit of being tho preducor's prices of
1059-60.  ‘Tho 30-sectors cover only such parts of the economy for which direct eati-
mation of tho values of output and input are possiblo. In comparizon with the coverage
of tho National Incomo estimates prepared by tho Contral Statistical Organization
(CSO) tho 30-svotor schomo leaves vut the following scotors: professions und sorvicos,
trado and commoerco, transport other than railways and motor transport, houso property
and domestic sorvices, banking, insurancoe and communications. Tho transactions
of theso scctors get accounted in tho two residual rows “industrics not included elso-
whero” and ““trade, transport and indicect tnxos'” and the onoe residual column *“‘othors™
which coincides in coverago with the two residual rows.

3.1.2. The entries in these two rows and the column are based on direct
estimation only in a fow cases. In many cases they nre obtained as revidues from
definitional iclentities. It is Lo Lo stressed that no direct estimates of oulput or valuo
ndded in the sectors left out of our 30-scetor schomo aroe possible and it is for this reason
that wo do not show uny figures against tho rows for “teade, transport and indireot-
taxes” and “industries not included olsowhero™ representing their valuo of output and

TABLE 16. VALUE ADDED 1960-61 : COMPARISON WIT)1 OFFICIAL ESTIMATES
{KRa. croros)

value added according to CSO valuo added

in our tran-
at 1000-81 pricos at 1959-60 sactions
—_—_—  prices gross table
ot gross of doprociation  of doprecia-
tion
1. agriculturo, animol hunbandry, and Bshory 6700 8045 6743 6413
2, foroatry 110 110 toe 17
3. mining 140 167 171 137
4. industrics 2440 2084 2649 2322
6. roilways 300 360 363 378
aub-total (1.5) 0560 10260 0026 0421
0. othor commerco and Lronapost 17602 - - 1230
7. profossions, domostio sorvicos and houso
proporty 1460
8. govermmont 210
0. communications 80
10. Lanking and inzunnco 160
tota) H210 14276

1 Motor trunaport only.
¥ Inclusive of motor (muugrort.
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no figuro in tho column “othors™ representing valuo added. In Tablo 15 a comparison
ia mado of tho scctoral breakdown of valuo added according to our inter-industey
tablo amd thnt ling to tho CSO national incomo osti Only the first six
seotora of tho National Income classification acheme have got counterparts in our table,
On tho other hand in our table wo havo provided an estimato for valuo addod in the
“motor transport™ socotor whereas in tho CSO estimatos this is mergod with the
eatimato for tho sector “‘other commerco and transport.” Of tho CSO estimates for
tho rectors not coverod by our table, ‘only the figures for “banking and insurance™
and “‘communications’ may bo treated as dependablo. Those for professi trado
and commerco, transport vther than moter transport, houso proporty and domestio
services aro subject to sovero limitations that aro woll known. It is because of this
approciation of ours that wo have chosen to do without theso sectors in our model.
The fuct that wo hnve left those sectors out of account and yet drawn quite a number
of valid conclusions about the cconomy only emphasises the fact that one can vory
well do without national income caloulationa of tho sort wo have in India; that it
suffices to have a measure of value ndded in the material goods producing sectors

alone.

3.1.3. The differcnces among the fimt five sectors between tho CSO estimates
and our estimates aro partly due to tho different coverages of tho sectors themsolves.
Thus wo havo left out of account the values of tho minor products and bye products
of tho agriculture and animal husbandry scotors (e.g. sugarcano tuft, hay, cow dung,
bones) whereas imputed values for thom aro inoluded in the CSO national income
estimates.  Onco again our reason for making these omissions is that estimates for theso
items aro extromely had whorens their importance to the study of intor-industrial
relations is not so crucial. Furthor oxplanations are provided in paragraph 3.4.9
below.

3.1.4. While all the 30-scctors of our tablo are non-overlapping, tho scotors
(22) and (28) standing for motor transport and railways ave in principlo covered by tho
residunl seetor “trade, transport and indireot taxes,” Tho costs of the dilferent inputs
into any given sector are measurcd at their markot prices whoreas our tablo measuros
them in producor’s prices. The difforenco botween tho values of input at theso two
prices added for all tho input itoms amounts to the indirect paymont by tho output
sector to tho trado and t port seotor (and indi taxes) and that is the way the
entries of tho row “trado, transpoct and indirect taxes' have boon acrivod at. This, of
courso, inoludes payment to tho railways and motor transport, but thoy cannot bo
roparated out. FHonco the rows (22) and (23) corrosponding to tho output soctors (1)
to (30) aro left blank and the railways and motor transport inputs jnto tho scotors aro
kopt mergoed in “'trado, transport and indirect taxes.” The justification, all the samo,
for distinguishing tho scctors *‘motor transport” and “railways’ in our tablo is that
if wo eannot show flowa from them into the columns (1) to (30) wo can dv so for the
flows into the final domand columna; also that tho inputs into theso two sectors oan be

81
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estimated independently.  Information is indood availablo a3 to the gooda earrind by
tho railways and motor transport—and the information may bo used, as wo havo
done (sco Scotion 3.14) to write down equations connoeting the domand for frvight
traflic by railways and motor transport to tho lovels of output in the othor ssctora.
This information is, howover, not useful from the point of view of tho nceds of the
intor-industry tablo. For, tho valuo of froight earninga by tho 1ailways or motor
transport from tho carrying of any partioular commodity does net represont ar itom
in tho cost of production of the scetor preducing tho commadity.

3.1.5. The inter-industry tablo is thus incomploto—it has licon doliborately
left 0 by refraining from filling up real statistical gapa with puro inventions, as ia
dono in the national income estimatea of tho CSO It g, of course, pasaible to comyloto
tho tablo by assuming ns correct tho CSO ostimato of gross valuo added and showing
tho difference between this total and the total of tho value addod in the 30 scctors of
our tablo as the valuo added in the ‘‘others” acctor. Howover, it would ho mis-
guiding to do so, for ono might get tho impression that our inter-industry table yiolda
independently the samo estimato for gross valuo added as tho CSO whito paper on
National Incomo,

3.2, SEcTORS

3.2.1. The soctor achome has beon oxpressly dosigned so as to Lring out most
sharply tho particular type of dependency rolationship bot them which gots
expression somotimes in tho triangular and ti in tho block lar struocturo
of the transactions matrix. Moro skilful ordering is, of courso, not onough—given
an arbitrary soctor olassification scheme it may not be possible to achiove much of

gular or block-angular pattorn, h one may arrange or order thom. The
dividing lines botweon thoe differont seotors have themsolves to bo drawn in such a
way a8 to bring out tho pattorn.

3.2.2, The other consideration that was kept in mind was to rosort to such
aggregation and disaggregation as to incorporate within tho 30-sector schomo as many
such soctors as possiblo, tho output of which oconstituto the more important and
indioative of tho individual plan targets. Thus, production targets in physical units
oro dosivablo for tho following 12 scotors of our modol : iron and stool, iron oro,
cemont, foodgrains, juto toxtiles, ohomiocal fortilizers, mwotor transport, crude oil,
rubber, railways, olectricity and coal.

3.2.3. Construction has beon divided into two sootora to take account of the
significant differences in eapital, labour and raw material input pattorns of urban-
industrial works and rural works. Iron and steol includos not only pig iron and
finished stecl but also ferrous alloys, castings and forgings, aluminium, coppoer and zino
sheots, structural fabrications, pipe tubes, bolts and nuts, rivots eto. This group-
ing of iron and steol products with somo other motal products has boon done in
viow of thedr common uso pattorn. It would have boen moro conveniont if loathor
could bo soparated from loather products but limitation of information did not
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permit it. Foodgrains milling is an industry vory diffotont from the othor fuod
Industrics; as such it was not lumpad togothor with the lattor.  But it is also not of
sufliciontly largo sizo to constituto a soctur by itsolf so that wo have lumpad it
togother with foodgrains production. Juto textilus has Lesn muls to inoorporate
coir produots as woll.

3.24. No distinotion has boen maintained botweon large senlo production
and small seale production. Account has boon taken of small scalo production in
tho following scotors : elootrical oquip t lootrion] oquip tranaport oquip-
mont, iron and steel, loathor and leathsr pro:lucts, foodgrains (milling), cotton and
other toxtiles, glass, wood, non-metallio minoral prod 1

rubbor T , and
chomieals.

3.2.5. As mentioned before, the agriculturo and animal husbandry scotors
in our table have a smaller coverage than in the national income ostimatos.

3.3. MeTODS OF ESTDMATION

3.3.1. The scotoral output levols, excopting for tho two construction scctors,
aro directly estimated on tho basis of officiul statisties rogarding commodity pro-
duction and prices, Tho estimatos for the output of these first two scctors are mado
by us indopendently by following the same approach as of the CSO papor ‘Estimates
of Gross Capital Formation in India (1961).”" Tho approach is to build up tho osti-
mate by adding togothor tho valuos of matorials going into construction along with
voluo ndded in construction activitios. While in the CSO paper oorudn Mbntmry
proportions of the total supply of iron and stool, coniont and othor materinls aro nod
to flow into construction, we could almost complotoly do away with such arbitrary
nssumptions, na our own tablo yiolded in soveral casos estimatos of tho amounts of
left-over nftor othor uses of tho matorial had boon acoounted for. Bricf notes on the
rourees used for making tho other output cstimutes are providoed in Soction 3.4 bolow,

3.3.2, Tho flows in tho tablo aro ostimated by following threo difforont
methods suitablo in three difforent situations. Some of tho flows aro dircotly estimatod
by us by using various cooflicionts; somo othor estimates aro roadily availablo from
official sonrcos; nnd a third category have Loon doduced as residues or balancing itoms
from the condition of oquality betwoon demand and supply. Examples of tho first
are quite a numbor of the intor-soctoral current input flows, Thoso have boon workod
out by multiplying output lovels by tcohnological input ooofficionts indopendontly
cstimated by us. Similar appronch has beon taken in estimating tho ontire row for
*“trado, tranaport and indirect taxos” : inputs at markot pricos havo been convortod to
Inputs at producets’ prices by applying to thom faotors rop ing tho rolation bot
market prico and prod * prico.  Exaraplos of flow cstimates dirootly availablo from
official sources are : tho flows of oloctricity and coal into all the final domand columns
and into tho scctor “othors”, all tho flows into tho scotors “‘Government”, **Export”
and “Import”; oll the flows out of the eocotora *orudo oil” and “iron are”; all
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the fows into tho mectors ruilways, vlootrivity, and ooal.  Examplos of flows osti-
mated by tho residual n]-ln{mch aro : most of tho entries in tho columns for construe.
tion, capital formation, houscholl consumption, and “others™, and tho row for *“valuo
added.”

3.3.3. Notes regarding tho basio sourco and method of estimation of the
vavious flows are provided in tho scotions that fullow.

34. OuUTroT LEVELS

3.4.1. Tho output lovels of all xcotors other than tho first two aro eatimatod
by obtaining tho physieal quantities of individual commotlitios produced andl ovalun-
ting them by using tho producers’ prices of 1049-60. Marginal adjustmonts for
unspeclfied commodity groups and for the products of small scalo units havoe been
dono in valno tecms alono without any quantity counterparts. Tho outputa of the
first two scctor aro cstimated by tho residual appronch desaribed in Scotion 3.9. (soce
in partioular 3.0.21}.

3.4.2. Tho following Governmont of India publications wore usad to obtain
quantity figures : (abbrovintiens for theso publicativng used elsowhore in this paper aro
indieated within parenthesia)

{)) Sclecied Plan Siatistice, Planning Commission, 1083, (SPH).
(i) Prog of Induatrin} 190166, Planning Commiasion, (PID).
(i) The Thind Plan Mid-term Plan Appraisal, Planning Commission, (TPM).
{iv) Thind Firs Year Plan, Planning Commiasion, [TFYT).
(v} National Inccrm Statistics, Contmml Biatixtical Organization, 1961, {Plus liook).
{vi) Indian Mincrale Year Dook, Indian Durceu of Minea, {MYD).
(vii) P;Nic Eleciricity Supply, All Indis Statistics, Central Waier and Power Commision,
(PES).
{vil)  Depurtment of Technical Devclapment, Minisiry of Econoruia and Defonco Coordination,
(DW).

{ix) Annual Sureey of Industries, Contral Sintistical Organization, (AST).

(x) Devcopment of Chemical Indusiry, mimaogruphed papor, Porwpoctive Ilanning Division,
Planning Comyniasion, (DCI).

3.4.3. Tho prices have boon estimated on the basia of tho sources numbered
(), {vi), (vid), (viii), {ix) and (x) nbove.

3.4.4. Tho largo-scalo soctor corsists only of thoso factories employing
50 or moro workerd if using powor and 100 or moro workers if not uxing powoer. Tho
residua category forms tho small-sealo sootor which is ngain divided into two parts ;
{3 factorics omploying 10 or mote but less than 50 workors, i using pewer and 20
or moro but Jeas than 100 if not using power; and (if) tho rewnining small-scale fuctories,
Theso two will bo reforred to ns small-acalo scotors (i) and (ii) respoctively,

3.4.5. Tho valuo of output in caso (i) is dirootly Lascd on tho Samplo Suotor
Roport of ASI, 1059 (ASI 1060 10pott was not availublo at tho timo theso ealeulations
were made).
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3.4.0. Estimates for tho units of category (ii) of the small s2.lo sactor arobasad
on sources which inherently contain largo margins of ceror,  In tho cases of “leather
and leather products” and “glasy,” "wood and non-motallio minoral products™, tho net.
valuo added figutes from Bluo Book for tho yenrs 1859-60 and 1935-56 roapoctively
aro converted into gross valuo of output by taking tho approximate grow to net mtio
from tho Final Report of the National Income Committee, Minisiry of Financo, 1958,
Tho net value added, as givon in tho Bluo Book, for tho gronp “Motal Manufactuting
and General Engineering” for tho year 1935-56 is inflated in tho samo way Lo got the
corresponding gross value of output which is divided into nomn-elootrical equipment
and transport equipment (carts, tongas, ote.). 17% of this is taken as transport
equipment and tho rest as non-clectrieal equipment, This distribution i3 dono on tho
basia of NSS Draft Report No. 21 on Small Scale Manufuctucing Establihmenta.
The cstimatea for 1960-61 are obtained by way of extrapolation.

3.4.7. Tho estimales for tho small sealo sector’s output shown in somo of the
tables that fullow aro often less than thoir truo values; this has beon deliborately dono
to avoid duplication.  Thus tho footwear figures given in Table 16 Lelow under “loathur
and leather products” includo both large scalo and small scalo manufactute of foot-
wears.  An estimato of the proportion of amall sealo and lurgo scale production is alio
available, andthesmall soctor’s value of output has been estimated and subtraoted from
tho total valno of output of small xealo acctor basod on the Blue Book.

3.4.8. Small scale food industrica woro handlod as follows :

Tho value of output of vegetablo oils includes the production of both tho wmall
scalo sector and the largo sealo sector.  Tho valuo of output of gur (which is mainly pro-
duced in the smnll seale scctor) is obtained by multiplying the sugarcano available for
gur production (after deducting from cano output the roquircments for sugar refineries,
houschold consumpliosi and sced) by the valuo of output of gur per unit inpntof suge-
cano. Tho small scctor values for the romaining itoms of the food processing scotor
aro eslimatod oa tho basis of National Samplo Survoy Draft Report No. 21.

3.4.9. Table 16 shows the commodity composition of tho aggrogative scctors
310 30 in their physical quantities as well as valuos. Tho tablo also presents the
producers’ prices of 1950-60 usod to ovalunto them. DBricf notes bolow tho table
indicate the sources of tho valuo, quantity and prico figures.

3.4.10. In comparing our output cstimates with othor ostimntea for compar-
ablo sectors, tho following points may be borno in mind :

{n) Onr agriculturo scotor leaves ont of account the fullowing items included
in tho CSO national income estimates : foddor crops, straw, rico bran and husk,
farmyard wood, sugarcano tuft and grass.

(b) Our animal hushandry soctor loaves out of ascount tho following : dung,
horns and hoofs, goat hair, camel hair, pig bristles and bones.  Out of tho products
of fishory only fish is considored.
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(¢) Our forestry scctor leaves out of account firowood. Wo have basod our
extimate of tho other products of foreatry on tho Bluo Book rathor than on tho White

Paper on National Incomo.

{d) Our.estimate, indepondontly mado by us, of tho valuo of output of mines
differs from that of tho White Papor on National Incomo but agroes with that of tho

Bhlio Book.
TABLE 18. OUTPUT OF DIFFERENT SECTORS—1060.61
(value in Re. croros)
neciorjcommodity unit of quantity  pricein rupces quantity  valuo
3. detrical equipment

31 clootrical trensformers {upto 33KV) nil, KYA S0/KVA 1.39 5.0
3.2 control goar and switch goar _ —_ -_ 4.0
33 suxilisry equipment - - - 3.0
3.4 houso sorvice motors mil, noa. 40foo 0.50 2.0
35 VIR and PVO cablos mil. motars 27) jmeter 195 5.3
3.6 ACSR conductors ‘000 tona 202310n 2. 6.1
3.7 Dbare coppar conduators 000 tony 4100fton 10.7 4“4
A8 winding wires *000 tons B580/t0n 4.6 2.0
39 paperinsulatod cablos kilometors 9318/kiloroetor 992 0.9
3.10 dry coro cablea kilometor 6250/kilometor 1077 0.7
.11 stomgo batterien 000 nos, 25/no. 634 1.6
3.12 ara.wolding eloctrodos mil. meters 0.24/metor 10 3.8
.13 sir-conditionors 000 nos. 2002fno 10.7 s.1
.14 wator coolers 000 nos. 1780fno 2.1 0.4
218 refrigorators *000 nos, 971/n0 N4 1.
3.1 radio recoivers ‘000 nos, 204[no 320 0.5
3.17 cleotric funs 000 now. 101jno 1000 12.7
3.18 Nuorcacent lamps mil. noa, 2.62/00 L [N
3.19 dry batterice oil. nom, 0.21fno 214 .35
2.20 olocirionl stoed shooln *000 tons. 2500/t0n H 3.3
3.21 clectria lampe mil, noe. 0.533mo 03.87 3.4
3.22 clootric motors mil. AP [ 7)1 4 .1 7.2
3.23 othors - - - 18.0
3.24 emall scalo (i) —_ b - 30.0
totsl - —_ —_ 120.0
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TADLE 16 (Contd.),

OUTPUT OF DIFFERENT SECTORS—1900-81

{value in Ras. crore)

soctorfcommodity unil of quantily  price in rupoes quantity volus
(D] k—(2) ) (4} {8)
4, transport equipment

4.1 atonm locomotivoes nos. 386000/no 2i2 10.6
4.2 wagons noe. 12800fn0 11708 18.1
4.3 pasongor conches nos. 102400/n0 6090 6.2
4.4 ship building 000 tons 2000{ton 20 4.0
4.5 onmm nos, 11200/no 10008 214
4.8 commercial ochicles nos. 24000/no 21518 8.0
4.7 joops and station wagona nos. 11500/00 8501 6.3
4.8 sutomobilo sncilinries - _ - 0.0
4.0 motor cyclos nos. 2110/n0 3908 0.8
4.10 acootors nos. 1430/no. 12800 1.8
4.11 three-wheolors nos. 4728/no 480 0.2
4.12 mopeds noa, 1o 858 0.1
4,13 trailors nos. 3230/no 2012 0.8
4.14 bicyclos ‘000 nos., 127/ne 1307 18.8
4.1 bioycls parte - - - 5.1
4.18 wmoall scale {i) —_ -— —_ 3.0
4.17 amaB sealo (ii} - o - 340

total - —_ - 200.7

3. non-decirical equipment

6.1 industrial machinery - — — 33.8
5.2 coatod abrosivos *000 reoms 122/reera 130.2 1.7
8.3 industrial boilors b -_ - 0.4
6.4 diosol enginos 000 nos, 1808/n0 43 8.6
5.5 powor drivon pumps 000 nos, 206.3m0 105 2.2
5.8 air comprossors - -_ - 1.8
8.7 machins tools - - - 7.3
6.8 milwny nignalling equipmant _ _ _ 3.0
8.9 grinding wheols '000 tons 7830/ton 2.0 1.6
8.10 twist drills ‘000 nos, 4.80;n0 1536 0.7
&8.11 shutilos and bobbins "000 nos, 40/no #00 2.0
5.)2 typowritors 000 nos. Bidfno 23.5 1.0
5.13 procision instruments - _ - 3.6
8.4 ball and rollor bearings mil. noe, 5.78/n0 3.2 1.8
8,15 surgical instrumonta - - —_ 0.2
3.16 clocks 000 nos, 4ifno 51.3 0.3
5.17 road rollors nos. 42624[no 384 1.6
.18 sowing machinos '000 nos, 1léjno 291 34
&.10 raror blados ail. nos, 0.14/oo 363 7.9
8.20 crance '000 tons 4000/ton 1.6 0.6
6.21 othors - —_ —_— i6.3
8.22 small senlo (1} - —_ - 85.0
6.23 amnll scalo (it) —_— —_ 160.0

total — - - LIAN 1

87



SANKHYR : TIIE INDIAN JOURNAJ, OF STATISTICS : Srnies B

TAULE 16 (Conl.).

OUTPUT OF DIFFERENT SECTOIRS—1000-61

(valuo in Na. crores)

sectorfcominodity unit of quantity  prino in nipeca  quontity  valuo
m @ 3) w )
0, dron and stcel
6.1 pigiron *000 tons 100]ton 100 17.6
6.2 finished stonl 000 tona 463]ton 2400 e
6.3 alloy and apoainl stcol *000 tons 3500]ton 0 14.0
8.4 forro-manganos *000 tons 703 }on 4.3 6.8
8.5 fruro-silicon 000 tons 1500/ton 7 1.0
0.6 alcol castingy and forgings 000 tona 1500/ton & 10.4
0.7 sluminium sheots, roils, otc. 000 toma B155f1on 18 n.a
6.3 bemes, copper sheots otu. *000 tons 4100)0n 31 13.0
6.9 zino shoots ote, 000 tons 3iM fron k] (A}
6.10 atcel mtructuenl fabricslions 000 tonu 1608 f1on 225 3.2
8.11 teet pipoa and tubes *000 tons 708ton 1o 8.4
8.12 cast iron pipes *000 tona £00fion 200 10.8
6.13 bolts, nut, rivots '000 tona 2328/10n 4 10.9
6.14 amall scalo {i) b - - 15.0
total - - - 208.5
7. [ron ore ‘000 tons T.314jton 10630 7.4
8. crment roil. tona 87.4/ton 7.8 52.8
0. other metale
9.1 aluminivma 000 torw 3333)1on 18 0.0
9.2 copper *000 tona 2383)ton 8.8 3.0
9.3 lead ‘000 tons 1394ton 3.7 0.5
9.4 non.ferroun slloys *000 tona 4000]ton 21.8 8.0
9.5 small aculo (i) - - - 142
total - —_ - 32.3
10.  other minerols
10.1 mangancso oro ‘000 tony 8l.1ton 1200 .70
10.2 )imo atone 000 tons 4.2t0n 12500 5.28
10.3 gypsum *000 tons T 4fon 1000 0.74
10.4 bauxite 000 1ona 10.3}ton asl 0.30
10.5 alt *000 tons 18.9/ton o 8.50
10.8 copper oro 000 tons £3.8ton 413 2.41
10.7 mica 000 tons 839.0/ton 20 2.49
10.8 othors —_ —_ - 18.00
total - -— 45.48




A CONSISTENCY MODEL OF INDIA'S FOURTIL PLAN
TABLE 18 (Conid). OUTIUT OF DIFFERENT SECTORS—1000-61

{valuo in Re. croros)

roclorfoommodity unit of quantity  prico in rupeea quantity  valuo
1) ) [ ) (8)
11. plantations
111 tea wil. Ibs. 2 12001, 708.0 151.0
1.2 coffoo mil. lue. 2.500/1b. 150.0 38.0
11.3 rubber 000 tons 2300fton. 25.0 1.0
total -_ —_ _ 100.0
12. leather and loather products
12.1 loathor footwoar mil. paire 3.8/pair 102 35.7
12,2 tanned hides mil. nos. 23.0fno. 19.8 44.8
12.3 tanned skins mil. nos. 12.3/no 28.1 .6
Toathor cloth mil. molors  ¢/motor 5.8 2.3
1 “others" — —_ - 4.0
12.8 small scale (it} —_ - —_ 67.6
total —_ - —_ 189.0

13. animal husbandry

13.1 milk mil, tons 307/ion 23.0 873
13.2 meat mil. tons 1249/ton. 0.7 81
13.3 oggs mil. nos, 0.082/o0. 3000 28
13.4 wool mil. Ibe, 1.671/1b. 73.0 12
1.8 hidos *000 nos. 831/no. 26800 21
13.6 skina '000 nos. 4.39/00. 42200 19
13.7 fish mil. tons 608/ton. 1.4 23
total —_ —_ -_— 1130
14 food industrice
.1 alt mil, tons 13.8/won 3.8 4.9
14.2 sugnr mil. tons 767 /ton 2.07 227.8
14.3 vegotable oils mil. tons 1597/ton 1.61 257.3
14.4 coconut oil mil. tons 1000/ton 0.18 3.7
14.5 catton socd oil '000 tons 1507/ton 23 3.7
14.8 sclvont oxtraction '000 tons 1607fton 2.7 4.3
14.7 vanaapati '000 tons 1805{ton 334.0 63.5
14.8 industrial hard oil 000 tons 1895]ton 15.7 3.0
14.9 oil cakos - - —_ 84.3
14.10 milk products - —_— _— 1.8
14.11 bisouit {largoscalo) '000 tons 3000/ton 23.7 7.1
14.12 biscuit (smoll scalo) - — — 18.0
14.13 confestionory (largo scole) *000 tons 3650{ton 17 a.2
14.14 confoctionory (smalt scalo) - —_ — 3.6
14.16 fruit and vegotablo presarvation
{largo scalo) *000 tona 1800/ton 49 1.0
89
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SANKHYA : THE INDIAN JOURNAL OF STATISTICS : Sentes B
TADLE 16 (Cond.), OUTPUT OF DIFFERENT S8ECTOR5—1060-61

{value in Re. eroros)

wootorjcommodity unit of quantity  pricoin rupoos quantity  value
(0] 2 (3) ) {6)
14, food induatrics
14.10 fruits and vegotablo porsorvation
{emsll scalo} - - - 10.0
14.17 fish prosorvation - - - 20.8
14.18 bakery producta - - - 19.0
1410 gur — - — 320.0
14.20 cocoa chocolato - —_ - 0.5
14.21 coshaw nut processing —_ - —_ u.o
14.22 starch - - 6.3
14.23 other food proparatione, - - —_ 2.0
14.24 wino -— - - 15.4
14.25 broworios — —_ —_ 2.1
14.20 soft drinks -_— -_ -— 8.7
14.27 bidice —_ -_ — 39.0
14.28 cigarotics bil. nos. 11.9/°000 nos. 37 4.0
14.20 other tobacco products - - — 8.9
total - - - 1323.0
168. foodgraine
151 rioo mil. tons Sd4jion 3.7 1833
182 whoat mil. tons 467jton 10.8 804
183 coarso graina mil, tons 386fton 22,7 874
154 pulsos mil. tons 430fton 12.6 538
total —_ —_ —_ 3751
16b. graine milled
15.1 wheat flour 000 tons 418fton 080 400
18.2 rico milling 000 tons. 8l4fron 788 40.3
163 amall sealo (i) — - - 142.0
total - — — 223.3
18. cotion and other lextiles
16.1 colton ysm _ — - 10.0
182 cotton oloth—mill mil, yards 0.75fyd 6048 381.3
10.3 cotton cloth.handloom mil. yords 0.80/yd 2300 202.8
104 woollon yorn mil. Ibe. 0.8/1b 16.1 10.3
165 worstod yam mil. Ibe. 8.8/1b 12.7 8.8
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A CONSISTENCY MODEL OF INDIA'S FOURTII PLAN

TADLE 16 (Conid.).

OUTPUT OF DIFFERENT SECTORS—1060.61

(valuo in Ra. croros)

sectorjeommodity univof quantity  prico in rupces quantity  valuo
m (2) &) ) (%)
18, cotion and other lextiles
16.6 woollen cloth mil, yards 13/yd ".e 19.0
16.7 antificial silk fabrics mil. yards 1.78/yd £70.0 09.8
16.8 ailk toxtilos 2.1
160 embroidories oto. 2.2
18.10 toxtilcs dying ota. 4.0
16.11 thread making 2.5
168.12 carpot woaving 1.8
1613 hosiory 1.1
18.14 cordage, ropoa, sto. 2.0
18.15 cotton ginning 35.0
16.18 gas mantls 0.3
16.17 tonta, oto. 0.9
16.18 othors 1.3
16.19 small scalo {i} 15.0
total 800.3
17, jute fextiles
171 jute toxtiles *000 tons 1103,10n 1022 120.1
17.3  coir products —_ - - 0.5
totol - 120.8
18, other agriculture
18.1 groundnut mil. tonn 584fton 6.0 264
18.2 costor sced mil. tons 882/ton 0.1 7
183 swsmum mil, tons 920/ton 0.5 40
18.4 rapo and mustard mil. tons 770/ton 1.0 ki
185 linsoed mil. tons 887/ton 0.4 21
18.0 mugarcano mil. tons 436fton 10.4 452
18.7 cotton mil. bales 404]bolo 5.4 218
188 juto mil. baloa 107/bale 4.0 1
189 tobacco *000 tons 2348fton 307.0 72
18.10 fruits ond vegetablos mi). tons - 24
18.11 spices - 151
18.12 othier crops - m
total 2007
19, chemical fertilizers
19.1 ammonium sulphate '000 tons 1520/ton 7 (LR}
19.2 superphosphate '000 tons 1122{ton 83 5.9
Total —_ — — 20.60

ol



SANKHYX : THE INDIAN JOURNAL OF STATISTICS : Series B
TADLE 108 (Conid.). OUTPUT OF DIFFERENT SECTORS—1060.61

{vslue in Re. ororos)

soctorfcommodity unit of quantity  prico in tupces quentity  valuo
(U] 2) 3 ) 8}
20. glase, wooden, and non-melallis
mineral producte
20,1 glass '000 tons 000fvon 228 [N
20.8 commio ‘000 tons 500/ton 100 5.0
20.3 rofractorice '000 tona 172{won 850 0.5
20.4 onsmelwuro mil. nos, 1jno It 1.4
20.5 asboston "000 tons 311fton 208 6.4
20.8 plywood nil, 4q, motors  4/sg. Mmetor 17 8.8
20.7 thermos flasks 000 dozons  25/doren u? 0.3
20.8 bricka and tilee - 8.8
20.0 mica dust or procossed —_ 6.6
20.10 saw-rnilling _ 2.4
20.11 woodon containor - 1.0
20.12 othor wood making —_ 0.3
20.13 maaulacture of cork and othor
wood 0ot elsawhere clasvified —_ Q.0
20,14 fumnituro and Gxturos —_ 1.8
20.15 othoer minorsl products —_ 2.5
20.18 small scalo (i) —_ 1.0
20.17 small scola (il) - 300.0
total — 328.3
21, foreatry
200 timber mil. o.ft. 6.08/c.Mt. 220.6 139
21,2 minor products — a
total - 180
22, molor transport
‘281 froight trafio Dillion ton milos  0.18/ton-mile  11.0 165.0
22.2  passonger trafiie 000 busos. 27500{no* 4.0 100.0
tolat 325.0
23. potroloum products 000 tona 411.7flon 8769 811
24. crudo ofl ‘000 tons 70.88/ton 48 e

* Carryings per bus
02



A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN

TADLE 16 (Cond.),

OUTPUT OF DIFFERENT SECTORS—1960-61

{valuo in Rs, crorce)

poctorjoommodity unit of quandity  prico in rupccs  quantity valuo
m 2) (4] (3] (6)
28, rubber producte
25.1 rubber footwear mil, pairs 2.0/pair @ 0.0
25.2 dipped rubbor goods mil, dozons 0.83/dozon 32.4 2.1
253 sute iyTee mil. nos 213/no. 1.8 3.0
25.4 outo tuboe mil, nos 23{no. 1.21 2.0
26.5 oyclotyros mil. nos 4.15fo0, 11.0 4.0
25.0 oyvlo tubos mil, nos 1.91/no, 13.0 2.8
25.7 othor tyroa and tubos _ 2.1
25.8 othors - 7.0
26.9 exonll scalo (i) - 5.3
total - 7.5
27, chemicals

211 papoer and paper board ‘000 tons 1500{ton 345.0 &1.80
27.2 nowwprint *000 tona 04jton 23.0 0.70
27.3 oxygen mil. cu. 2117/000

motors cu. motors 20.4 4.32
214 acotylone ml. oy, 46997000

motors cu.motors 2.8 1.67
27.6 matchos mil. gross 2,88/gross 33.9 0.80
21.0 rayon filsmont mil. be. 1.08/b. a0 7.00
27.7 atsple Bbro mil. Ibe. 1.0801b. 43.0 8.10
21.8 sulphuric acid '000 tona 150/ton 358.0 5.40
27.0 sodassh ‘000 tons 303/ion 150.0 5.40
27.10 caustio soda 000 tona 091 jton 100.0 0.90
27.11 calcium earbido 000 tons 805]ton 10.0 0.80
21.12 hydrogen peroxide 000 tons 8750/1on 117 0.30
27.13 industriol explosives 000 tona 3M2fton 6.0 1.90
2714 safoly fusos mil. nos. 0.40/n0 3.2 0.20
27.16 dyoslufla mil. Tbe. 13.500tb. 12,0 16.20
27.10 plastice '000 tona 4500fton 9.5 4.30
21.17 soap 1000 tona 1133jton 142.0 21.80
27.18 synthetic dotorgonts '000 tona 3570/ton. 1.63 0.80
27.19 points ond varnishes *000 tona 1460/ton 82.5 7.87
27.20 aleohol mil. litres 171000 kitrea 92.7 1.60
217.21 acotio acid tons 2203/ion 3028.0 0.40
27.22 bonzeno tona 670fton. 1179.0 0.10
21.23 naphtlicleno tons 1400fton 888.0 0.10
27.24 polassium chloralo ‘000 tona 1300fton 3.0 0.40
27.25 sodium bicarbonate ‘000 tona 482fton 8.0 0.40




SANKHYA: TI{E INDIAN JOURNAL OF STATISTICS : Skmzs B

TADLE 16 {Conid.). QUTPUT OF DIFFERENT BRCTORS—1900.81

{value in Re. crores)

secturyeommedily unit of quantity  pricoin rupeos  quantity valuo
) 2) 3) ) {8)
21 chemicols
27.28 bichromslea ‘000 tons 1600/von 8.0 0.80
27.27 liquld chlorino ‘000 tons 44ifton 32.0 1.40
27.23 carbon diexide mil. 1be, 460;ton 18.9 0.40
21.29 bleaching powder tona 430;10n £8913.0 0.28
27.30 bluaching carth &88fion 2800.0 0.18
27.31 eino chloride tons 1410/ton 1128.0 0.18
21.32 coppor sulphate tons 1620jton 2876.0 0.63
21.33 sodium sulphido tons 1157fton 2302.0 0.27
27.3§ alum tona 302fton 1843.0 0.1
22.33 hydrochlorio scid tons 201jton 0693.0 0.20
27.38 nitrio acid tons 1800/ton. 5200.0 0.84
21.37 aluminium sulphata tons 303/ton 82285.0 1.59
38 titanium dioxide tong 2778f1on 2478.0 0.74
27.39 ammonium chioride tons 518,100 13000.0 0.07
27.40 phosphoroua chlorido tona 246/won 130.0 0.03
27.41 sodium sulphalo tons 1129;L0n 18440.0 1.13
27.42 drugs and pharmacouticals 6.0
27.43 othera 38.8
27.44 amall scalo {i) 18.0
total 284.1
28, roiways
29.1 freight tmfflo (net) mil, Lon kilomotcrs 31.77/000 ton 87750 278.2
kilomoters
28.2 pamcngor traflie mil, passengor kilometers  17.4/°000
cluunngof 78081 135.9
ilomotors
20.3 other camingy 29.9
total 454.0
29, cloctricity
tota]l consumption of electricity  wil. kwh. 74.77000 kwh 138410 103.4
30. ccal and ooko
301 coal ‘000 tons 20.2]ton 82000 10828
303 coko '000 tons &5fton 8500 2,78
1olal 109.00
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A CONSISTENCY MODEL OF INDIA'S FOURTHL PLAN
Notes on Table 16

Seeron: 3
Quantitica for itoma 3.1, 3.4, 3.5, 3.6, 3.9, 3.10, 2.18,and 3,22 aro from SPS. Tho rermnining quantitios
ars from PID.
I'ricon for jlems 3.4, 3.5, 1.7, 3.8, .12, 3.14, end 3.22 aro frain DW'. Thosa for items 3.1, 1.9, 3.10, and
3.20 oro from DCL  Remaining pricoa nro from ASL
Valucs for iteme 3.2 and 3.3 aro from PID and DCI rempoctively,
Valucs for “others™ aro on tho basis of ASI.

8zcror: ¢
Quantitien are from 8PS.
Prices, except for item 4.14, ore from DW. That for itom 4.14 is from ASL
Values for items 4.8 snd 4,15 are from PID.

Small acale (iiy is on tho basia of Blue Jlcok. Tho Bluo 8ok gives tho figure for metal and enginnering
industrics. 17% of tho total is tnken sa tronaport enui and ho roat As loctris i
‘Thia distribution iy done on tho basia of 1he XSS Dmft Report No. 21.

8zcTon: &
Quantities for itoma 8.10, 5.11, and 8.12 aro from PID. That for item 5.10 ie from DCI.  Remaining
quantitice aro from §P3.
Prioce for iterma 5.4, 8.8, 6.10, 5.12, 6.14, 6.16, 5.18 and 5.19 aro from ASI.  Thowo of itoms 5.2, 5.9,
5.17 aud 5.20 aro from DW. Thst of item 8.1t is from DCI.
Valuce of itens 8.1, 5.8 and 5.7aro (rom PID. Thoso of items 8.3, 6.8, 5.13, and  5.16 sro from
DCI. That of itecm 6.21 is based on ASI.
BecTon:
Quantitics for items 6.1, 6.2, 8.4, 8.5, 6.0 and 6.10 aro from SPS. Thoso of itoms 6.7, 6.11, and 6.12
aro from PID. Thoso of items 0.3, 6.6, 6.9 and 6.13 aro from DCI.
Pricos for iteros 8.1, 6.2 ond 6.4 are frorm MYB, Thoae for items 6.3, 8.5 and 6.6 awo from DCI.  Ro-
moining pricc sra from ASIL
Sxcrom: 7
Quantity and price are from MYD.
&xoToRr: 8
Quantity snd price aro from SPS ond ASI respectively.
Secron: 9
For itorus 9.1 to 0.3, quantitics and pricos aro from SPS and MYD rospectively. Thoso of item 9.€
are from DCL
Skcrom; 10
All figures are from MYB.
Szeron: 11
Quantitice aro from TPAL.
Pricos of itema 11.1 ond 11.2 are from ASLL  That of itera 113 ia from “Rubler in India®,
Becron: 12
Quantitios aro from PID.
Priccs for itema 12.1 nod 12.4 aro from ASI. Thot of item 12.2 is from DW. That of item 12,3 ia

worked out by oamuming that the rutio of pricos of tonnod hides and tanned skias will bo samo as mwr
hidos and raw aking. Thot of item 12,5 is based on ASI,
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Srcront 13
Quantitivs for jtema 13.1, 13.4 snd 13.7 ero from 8P'8. Thoso of itema 13.5 and 13.6 arn ftom PID.
Thoso of iterna 13.2 and 13.3 sro from DCL,
Pricvs aro from Dlue Book.

Srerom: 14
Quuntitics for iterua 14.1 Lo 14.8, 18611, 113 snd 1415 ars from I'ID. That for itern 14.28 is from
Dw.
Al pricos are from ASL. (Pricce of cotlon secdd oil, nolvent extraction ar teken to bo same ss for
vegolabla oile} price of industrinl hard oil as that of vansapati).
Valuo of item 14.0 ia cotimated on the basis of the retio of oil cakes output to tho output of oils as
availablo from ASI,
For ovaluating volue of output of item 14.19, the input requiromont of sugnrcans for suger is subtraes
tod from tho total output of sugarcano {sccd and wanlago are slvo aublracted), the rolation botwoen
output of gur and input of sugarcano, as got from ASI, isappliod to got 1ho voluo of output of the
itom,
Valuce for items 14.12, 14.14 and 14.18 aro basod on NSS Draft Report No. 21, Thoso for itoms 14.10,
14.26, 14.23 snd 14.23 aro from ASI.
Valuce for itoms 14.17, 14.18, 14.24 and 14.27 ure based on NSS Dmi. Roport No. 21 {for small scalo)
and ASI {for large scalo).
Value of item 14.20 is based on the availability of tobacco afior its uso in the manufaciuro of jtors
14.27 and 14.28,

Sreron: 15a
Qunantitice aro from TIPM.

Pricon aro obtained from DBlue Book for tho yoar 10568.50 and then adjuated with the indox numbers of
wholosalo pricos during tho harvest poriod.

Becton: 16b
Qunntities of whoat flour and rico milling are from ASI respectively.
Priccs sro from ASI.
8rcrom: 18
Value for item 18.1 rofom to only that part of the yarn which is used outside the textilo industry.
Qusnlitios, oxcopt for itom 16.7 aro from SPS. Thet for itom 16.7 i from PID.

Prico for itom 18.3 ia takon from " Handloom Woaving Industrics with spocial roferonce to Madras—
ILO™, Other pricos aro from ASI

For itema 16.8 to 16,18, tho voluca havo beon taken from ASI.
8rorom: 17
Quantity and price of jlom 17.1 aro from PID and ASI respootively.

Tho oxport figuro of item 17.2 in givon in Coir Board loport. According to this report, tho oxport is
about 90% of tho total oulput. This porcontago is used to got the valuo of oulput of jtem 17.8.

Srcron: 18

Quantitios and priccs are from SPS and Dlua Book roapectivoly (1058-50 pricos are adjusted foc 1959+
60 with tho indox numbor of wholosalo pricoa during tho Liarveet poriod).
Valuos for itoms 18.10 10 18.12 aro oblninod on tho basis of Bluo Book.

Beoron 1 19

Quaanlition and prices are from SPS and ASI respootively.
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A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN
Sreros: 20
44, Quantition for itcma 20.1, 20.3 and 20.6 aro frora SPS.  All other quantitioa aro from DCI.
45, Tricos for items 20.3 and 20.5 aro from AST. AN othor pricos sro from DI,
46 Valuos for {toms 20.8 to 20.18 are from ASF,
Recrom: 21

&

4T. Al Agurcs sre bosed on Dluo Book.
Bxc10m 1 22

48, Goods, ton-milea and number of busce aro from TFY P,
0. Rato per ton-milo and caming por bus aro based on tho studics done by Pecapectivo Plaaning Division,
Planning Commission,
Gecron : 23
£0. Al figures are taken' from “Indisn Petroloum Jlandbook—1062".
Brcron 1 24

. All iguros vre taken from “Indisn Polroloum 1iandbook—1962"

o

8eoToR 1 25
. Quantitics for all iteras, cxcopt for item 25.2, aro from PID. That for item 25.2 ja from DCL.
Price of faotwoar js from ASI and all othor prioes 87 from DV,
Valuon for iteras 25.7 ond 26.8 sre from ASL

FE8

Brcros : 27
63, Quantitice are takea from SP8S and PID for jtems 27.1 10 27.20 and 27.21 ta 27.41 revpoctively.
80. Pricos are taken from ASI for items £7.2, 27.5, £7.9, 21,10, 27.14, 27.15, 27.17 and 27.19. All other
prices ore from DW,
87, Veluo for item 27.42 ja taken from ASI,
88, Valuo of itom 27.43 has boon taken as the sum of thoss itoms not covered ib itoma 27.1 £ 27.42 snd
is basod on ASI and DW.
Becroxn: 28
89. AR figurce are basod on “Report by the Railwny Board on Indien Railways”.
8rcros: 20
60, All figures aro takea from PES.
Becron: 30

6. Quantjlics and pricea for ilems 30.1, 30.2 nre takon from MYB and DCI reapectivoly.

3.5. INDUSTRIAL CONSUMETION

3.5.1. Tho method followed in filling up tho colls of the 30 X 30 sub-matrix
of tho transactions matrix (Tablo 25) was to work out a 30X 30 matrix of input coofi-
cionts at producors’ prices of 1959-60 and then multiply tho cocflicionts of a column
by the output lovel of the sector correaponding to it to obtain the entrics of the corros-
ponding column of tho inter-industry table. This procoduro holds formally truo ovon
for thoso itoms of flow for which dircot estimates woro availablo. Tho roason for
adopting this proceduro was that direct information about tho flows was availablo
only iv a fow cases; moro information was svailablo for flows from industry geoups
that constitutod parts of tho soctors. 1059-60 prico systom adopted as hoavy
roliance had to be mado on ASI (1059).
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3.5.2. Tablo 20 presonts tho matrix of input cocfficionts as cstimatod at market
prices. (Tho matrix of cocflicients at producers’ prices was derived from it by adjusting

for trado and transport.) In tho following paragraphs expl -y notes avo suppliod
regarding the sourcea and micthod of estimating tho cueflicionts (or norms). Apart
from the sourcea (i), (v), (vi), (vii) and (ix) mentioned in paragraph 3.4.2., tho following

sources havo beon used':
1. Ceneus of Indian Aanufactures, 1057, Contral Statistics] Organivation (CM1).
2. Inter.Indusiry Tabia for 1030, Interindustry Unit, Ilanning Commisdon (ITT).
Othor sources used are mentioned individually in the notes.

3.5.3. Tho flows into the scctors (1) and (2) wero diroctly estimatod for the
inter-industry tablo as explained in Scction 3.0 below. Tho coofficionts of Tablo 26
were obtaincd from theso flows and the output lovols of tho sectors.

3.5.4. Electrical equipment, Norms for fuel, iron and steel, oloctrieal equip-
ment, non-electrical cquipment and other motals wero obtained from ASI, 1059, The
glass input as givon in ASI, 1050 ia inflated to includ lain insulators as givon
in PID. Other norma aro on tho basis of tho ucou)r “Genoral and Eleotrical
Engincoring” of CMI.

8.6.5. Transporl eqmpmenl Fuol, and iron and stcel norms aro from ASI,
1050, Ecletrioal cquif lectrical oquipment, glass, wood, ote. and juto
toxtiles norms are from IIT. Rubber products norm is workod out on tho basis of
direct information about tho corresponding flow availablo in PID which gives tho
utilization of tyres and tubes by the seotor. Forostry produots, othor motals and
self-input norms aro taken on tho basis of “Intor-industry Relntions for Mining and
Manufacturing Industrics” by B. Doy and K. Biswas.®* Chemical norm is taken to
bo tho same as for eloctrical oquipment.

3.5.6. Non-electrical equipment. Tho norms are soparately oaloulated for
large scalo sector and small scalo secter and then aro combined by applying their
1960-61 values of output as weights. In the largo scalo scotor, fucl, and ‘other
metals’ norms are on tho basis of ASI, 1059. Non-cleotrical oquipment, electrical

quip rubber products and glass and woodon products’ notms aro from IIT.
Chemical norm is taken to bo tho same as for olootrical equipment. The iron and steol
norm as obtained from ASI, 1930 is Mljustod by subtracting from this the norm of
leotrical equip {which g to ASI, 1939 is included under iron and
steel). Tho normn for amall scalo noclor aro based on NSS Roport No. 42.

3.5.7. Iron and steel. Fuol (oxcopt coal) norms aro on tho basis of ASI, 1059.
Coal norm is on tho basis of ASI, 1060. Iron ore norm is basod on MYB, 1960 which
givoa the utilization of iron ore during the yearsothatthe flow of iron ore into iron and
steel rector in Tablo 26 is a diroot estimate. The norms for clostrienl equipment,
non-olostricnl equipmont and solf-input are basod on IIT (after making eomo mijust~
ments duo to the difforonco in tho seotoral dofinitions adopted by ue and by IIT).
All other norms ave basod on CMI.

*TPapor submitted to Bocond Conforonco on Rosoarch in Nalionsl Income.
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3.5.8. Iron ore and other minerals. Total materinl input norm as given in
tho paper. “Production, Utilization and Cost Structuro of Mining in India” [[ndian
Statistical Instituto (ISI), Plarning Unit, Working Papor 208] is broken into difforent
items of input on tho basis of IIT.

3.5.9. Cement, Minerals and fuel (oxoluding [ucl vils) norms aro from ASI,
1059. Fuel oil and juto toxtiles norms aro on tho basis of CMI

3.5.10, Other wmetals. Fuel, and ores norms aro from ASI, 1059, Solf-input
nornt is from ASI, 1060. All othor norms aro on the basia of CMI.

3.6.11. Planiations. For tea and coffce, fuel norms are from ASI, 1959,
For rubber fuel consumption is assumed to bo nil. Fertilizers into toen aro from
“Eighth Administration Report of Tea Board”. Norm for fertilizers into rubber is
fror *'Report of the Plantation Enquiry Commission, 1956 Part III—Rubbor”, and
tho samo norm is assumed for coffco. Jute toxtiles norm for ooffee is from ASI, 1959
and for rubbot is bused on individual schodules of tho CMI.  Plywood (woodon pro-
ducts) norm for tea is from tho above montioned report of Tea Board. Chomioal
norm for tea is based on individual schodules of CMI, and tho samoe norms are assumod
for coffeo and rubber. Norms aro combined by applying the weights 6:1: 1 to tea,
coffco and rubber.

3.6.12. Lecather and leather products. Tho sclf-input norm ia obtainod by
dividing tho independently estimated corresponding flow in Tablo 25 by tho output of
the sector.  The norms for fucl and animal husbandry aro based on ASI, 1959. Othor
norms are on the basis of CMIL.

3.5.13. Animal husbandry. Tho norms arc on the basis of inputs and outpug
during tho year 1958-59. The animal husbandry scctor usoes foodgrains, oil cakes and
drugs and pharmaceuticals. These inputs aro given in tho Bluc Book. (Straw ote.
aro neithor included in tho output of the scctor ‘other agiioulturo’ nor treatod as
inputs into this sector).

3.5.14. Food industries. Norms ate cnloulated separatoly for difforont itoms
of output of the sector. These norms aro combined into a singlo vector by taking
the values of their outputs in the base yoar as weights. Tho norms for major items of
inputs aro from ASI, 1959. Norms for chomicals, packing materials and other minor
inputs aro from CMI.

3.6.15. Foodgrains and grains milled. Tho norms aro calculatod soparatoly
for foodgrains and grains milled, and aro combined by taking the values of thoir out-
put in tho baso year as weights, In tho easo of foodgrains, all tho norms (excopt for
self input) aro based on Bluo Book. Tho availability of inputs into agriculturo is
divided by tho output of ‘foodgraing’ and ‘othor agriculture’ taken togothor. Itoms
liko farm yard manure aro absent as input norms of animal husbandry into agriculture
a8 theso items aro loft out of nccount in our model. The norms into ‘foodgrains’ and
‘other agriculture’ are assumed to bo tho samo oxcopt for solf inputs.  Self-input norm
i3 on the basis of scod rates available in Indian Agriculturo in Briof, 1057. Juto toxtilos
norm is based on CMI.  All othor norms for grains milled aro bascd on ASI, 1959.
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3.5.16. Colton and other textiles. Fucl, coltun fibres, nnd solf-input norms aro
on the basis of ASI, 1959. Yool consumption is dorived from the figure for domostie
production plus not imports; honeo thoe flow in Table 25 from animal husba\'mlry into
this sector is a dircet ono. Tho norm for fool industrics (starch), juto toxtiles and
woodon' producta are on tho basis of CMI. Thnso for chomicals aro basod on ASI,
1939 as woll as CMIL.

3.5.17. Jule textiles. Fuol, othor agrioulturo and juto toxtiles norms aro on
tho basis of ASI, 1039,  All othor norms ave takoen from CML.

3.5.18. Other agriculture. Excopt for soll input, all norms are tho samo s
for foodgrains. Solf input norm i3 on tho basis of aood rates nvailable in Indinn
Agdeulturo in Brief, 1937,

3.5.19. Chemical fertilizers. All input norms oxcopt that for packing matorint
aro from ASI, 1059. Tho norm for packing material is based on the "‘Annual Report
of Fertilizor Corporation of India—1961-62." It ia assumed that tho packing matorial
used is jute textiles.

3.5.20. Glass, wooden and non-melallic mineral products. The norms aro
separatoly prepared for woodon products and glass and non-metallio mineral producta.
Thoy are thon combined using base yoar outpuls as weights. For woodon products,
forestry products norm is from ASI, 1059 and a!l other norms aro from CS[I In tho
caso of glass and non-motallio minoral products, coment, loctri i
toxtilos, and fuol norms are from ASI, 1050 All other norms aro bnwd on C\Il
Minerals norm as given in ASI, 1959 is roducod by subtracting thoso itoms of input
vhich are not covored by our mining seotor.

3.5.21.  Foresiry producls. Bluo Book gives 5% a8 tho porcontagoe of matorial
input to gross valuo of output. As the nature of theso inputs is not known, this norm
is usod and olassified undor ‘othors’.

3.5.22. MMotor transpori. Input norms into buses aro based on “Annual
Roport of Stato Transport Undertakings 1038-50", This roport gives gross catnings
togothor with the inputs of potroloum and rubbor products. Rubbor input norm for
trucks is assumed to bo tho samo as for buses. Tho potroloum products norm for
trucks is based on & working papor of tho Perspootive Planning Division, Planning
C: ion (PPD). DPotrol norm for the entiro soctor has boon worked out by
combining tho norms for trucks and buses.

3.5.23. Petroleum producis. All norma excopt for non-olectrical oquipntent
(packing material) aro on tho basis of ASI, 1950, Norms aro worked out por ton of
input of crude oil and thon multiplied by tho total quantity of consumption of crude
oil and divided by tho total valuo of output of potroloum produots which was takon
from a sourco other than ASIL . This complicated procedure was called for as thoe
ASI, 1059 figures for valuo of output of potroloum produots and crude oil input into
them did not agreo with information availablo on thom from othor moro roliable
sourves. Non-oleotrical oquipment norm is basod on individual schedules of the CMI.
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3.56.24, Crudeoil. ‘The paper “Production, Utilization and Cost Structuro of
Mining in India”, indicates that 10% of the valuo of this sector’s output is spont on
current material inputs.  As the naturo of theso inputs is not known, theso have
beon classifiod under ‘others’,

3.6.25. Rubber products. Fuel norma are from ASI, 1959. Rubber
norm is based on Rubler in Indin which gives annual data on consumption of
rubber by tho rubber industry, This quantity is ovaluated directly at producor’s
prices for home produce and import prices for imported rubber.  Honoo tho estimates
of rubber flow in this sector in Tablo 25 is a direct estimato. Chomioals, non-clectrical
equipment and textiles norms aro based on individual schedules of CMI.  Solf input
norm is taken from tho paper “Inter-industry Relations for Mining and Manufac-
turing Industries” by B. Doy and K. Biswas.®

3.5.26. Chemicals. Fuel forestry, animal husbandry, and vogetablo oil
norma are on tho basis of ASI, 1959. All othera aro on the basis of CMI.

3.6.27. Railways. Tho report “Indian Railways"” of tho Ministry of Rail-
ways gives fucl consumption, cost of staff, other miscellancous exponditures and also
tho corresponding earnings. All tho flows into this scctor in Tablo 25 aro thorefore
direct catimates.

3.6.28. Electricity. Norms are worked out from tho profit and loss accounts
us given in tho “Public Eleotricity Supply—All-India Statistics” of tho Contral Water
and Power Commission, which gives expendituro on coal, oil, nnd others. The valuo
of clectricity sold is also givon. Tho valuo is divided into thernml and hydro-electri-
city in the ratio of tho quantity of output of tho two kinds of electricity. Values of
coal and oil are divided by the valuo of output of thormal electricity to get tho coal
and oil norms for thermal cleotricity. ‘Othors’ is divided by the total valuo of
output of clootricity, and idontical norm is assumed for thermal as woll as hydro-
clectricity. Sinco output js defined in terms of cloctricity sold, no soparato norm is
needed for self input (transmission lossos). Tho current flows of elcetricity as shown
in Table 25 are thus also all dircet estimates.

3.5.29. Coal. Norms aro first framed separately for conl and coko, and then
combined by assuming the proportion of 10:1 between coal and coke. Coal and
olectricity norma for coal are taken from “Annual Roport of Chief Inspector of Mines,
1959" s0 that tho flows of theso two itoms into cloctricity in Tablo 25 aro dirost
estimates. Thoso for coko aro from ASI, 1059. Detroloum products into ooko aro
from ASI, 1959 and tho samo is assumed for coal. Non-olootrical equipment and
‘othors’ norms into coal aro on tho basis of ““Roport of Coal Prico Rovision Commi-
ttee™ : ‘Others’ into coko is from ASI, 1959,

3.6. GOVERNMENT CURRENT CONSUMPTION

3.6.1. Tablo 17 “Governmont expendituro on goods and sorvices, 1960-81,”
gives dotails of expenditure of tho government on all goods and sorvices (oxelusive
of paymont to governmont servants); the former accounts for Rs. 475 orores while

*Papor submitted to Becond Conferonco on Rosoarch in National Incomo.
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the latter accounts for an expendituro of Ra. 05 crores. Paymient to Government
services which is equivalent to “tho net output of government administration” gives a
figure of Rs. 010 crores during 1060-01 as presented in “Whito Papor on National
Incomo”, CSO. Thus the total expendituro on goods and sorvicos at current market
yricea during 1960-61 is equal to Ra. 1450 crores.

TABLE 17. GOVERNMENT EXTENDITURE ON GOODS AND SERVICES, 1060-61

oxponditure
commodity {rupeos lakha)
capital goode 119067
1. eloctrical equi and power i hi 2107
2. transport equipment 6870
3. ying, hoisling, ing and it hinery 623
4. industriat and othor machinery 853
8. machine tools 4
6. other cpital goods 1079
inicrmediate goods 16000
1. raw matorinks—minorul and quarry products 1757
2. mw mntoriali—othere 763
3. minorul fuc), oils and lubricants 2138
4. iron anil ateel 2420
8. manufacinrea other than iron and stool 0049
8. other intermediato gooda 2303
durable consumer goods 220
1. cotton textilos—mill made 1080
2. colton textiles—khadi 237
3. woolken textile aw
4. silk textilea 0
8. oloctrionl gooda 4
8. mochnnical goods 8l
7. othor conumer dumblo gooda 1598
consumer non-durables 1700
1. food products snd drinks 12608
2. non-food products 2038
unclossificd 1000
total eommodilics 47492
services
1. telophono chargoa 3008
2. postags stnmpa 3
3. hired conveyance 195
4. stitching ohargos 43
8. cyelo repnire 0
6. hirofropair of hot nnd cold 100
7. hirojropair of offico machincs 838
8. eamunl Inbour a0
©. othors 804
grand totul 53027
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3.6.2, Broadly epenking, the allocation to our seclors of tho above categories
is dono ns follows :

commodity itorm included

soctors
(from Tublo 17)

3. oloctricul equipmont itoma *clectricnl oqmpmm. and power genorating
mochinery’ and ‘eloctrical  goods’

4. transport cquipmont items *tranxport equipment”

5. oon-clectrical equipment itoras 3, 4, 6 anel 8 unddor “capital goods” ¢ anil itema
6 nnd 7 under *dumble consumer good!

14, food industrics itom *food products and drinka’

16. cotton and olher toxtiles iterns 1, 2, 3 and 4 under durablo consumer gools.

23. petroleur products mincral fuel, oils and lubricanta

3.6.3. Tho expendituro on cleetrioity i estimated directly with the aid of
data supplied by “Publioc Eleotricity Supply—All Indin Statistics”, 1960-61. Tho
source gives tho guantity of encrgy sold in million kwhrs. during 1960-61 to various
classes of utilization of energy. Tho quantities sold to the two classes, publio lighting
and irrigation, aro taken as tho publio consumption in quantity of olectrioity. The
source also gives tho producor’s price of electricity during 1939-60 per kwhrs which
immedintoly gove us tho value of olectricity consumption.

3.6.4. Tho cstimate of expenditure on construction, urban and industrial, is
reached in tho following manner, Tablo 17 gives tho oxponditure on materials going
into construction. The items taken into account aro (i) raw materials—minorals and
quarry products {ii) iron and steol. Tho total exponditure on theso matorials is in-
flated by tho ratio of the total valuo of urban construction to tho valuo of materials
used as shown in the CSO paper, “Estimates of Gross Capital Formation 1849-50 to
1961-62", 8o as to arrive at tho oxpondituro on construction.

3.0.5. The amount loft ovor after taking into account tho eight itoms ofgovorn-
ment consumption, is shown against "industries not included elsowhoro”.

3.6.6. Tho oxpendituro figures aro in 1060-61 market prices, Theso are
translatod to 1959-60 market pricos by applying the index numboer of wholesalo prices
for theso seotors for 1959-00 with 1960-61 aa baso. Thesoe are thon brought down to
their values at factor cost by applying the sectoral trado and transport doflators.

3.7, IMPORTS AND EXPORTS

3.7.1. Import and export figures aro obtainod from tho March 1901 issue
of tho Monthly Statistics of Foreign Trade in India (MSFT). For some soctors,
figures aro not tho samo as ono finds in tho summary table of tho journal on nccount
of tho scctor dofinitions boing difforont. The aljustments mado to achiovo compara-
bility with our soctor definitions aro shown in Table 18,

3.7.2. Imports of crudo oil as given in MSFT is Ra. 20.15 croros (2.7 million
tons), which is about fifty por cont of that availablo in other sources like Programme
of Industrial Development (PID) and Indinn Petrolewm Handbook (IPH) as is evidont
from Tablo 19,
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TADLE 18. ADJUSTMENTS FOR IMPORTS AND EXPORTS

(M. crores)

importa at o.i.f. oxporta at f.o.b.
prices pricce

soviors
) @ @)

3. electrical equipment 87.05 1.20
acconling to MSFT adjustments for 86.18 118

i) lighting apparatus 0.90 0.1l

B. mon-clectrioal equipment 224,70 4.38
wecording to MSET adjusimonta for 201,31 1.89

{i) fumituro 0.10 o.12

(i) sanitary warcs 0. 0.03

{iii) boaling opparstus 0.13 0,02
(iv} instrumonta 3.8 0.25

(v) clocks and watches 0.70 -
{vi) manufncture of melals 20.46 2.07
0. iron and stecd 120.93 15.29
weeonting tu MSFT wdjustmenta for 120,30 0.72
{i} fron and stocl scrap 0.63 5.57
0. other meials 40.28 0.30
nccording to MSFT adjustments for 47.10 0.25

{i) non.forrous molal scenp 2.07 0.14

() silvor and platinum 0.11 -
27, chemicals 111.22 1n.07
acconding to MSFT adjustments for 510 1.18

(i) chemical wood pulp &.99 —_
(ii) cils and fats 0.13 1.25
{iii) papor and papor board 11.74 0.63

(iv) cinematographic Glms 4.27 -_—
{v) artificial eilk yam 13.65 1.92

(vi) syntbetic fbree 0.25 0.1l

In the inter-industry table import of crude oil is shown as Rs. 40.47 croros which is
obtained from tho quantity of orudo oil imported as given in PID using the prico of
Rs. 50.58 per tonno as arrived at from IPH. | In doing so tho total valuo of all commo-
dity imports as givon in MSFT (Rs. 1070.16 orores) is raised by Rs. 20.32 orores to

Ra, 1090.48 crores,

TADLE 19. 1IMPORT OF CRUDE OIL BY DIFFERENT G0URCES
import implicit
o peried million tonaca  rupcos erores P::: tone
(U} @ ) ) {5)
MSFT 1060.01 2.700 20,13 .60
PID 1060.61 5.700 30.25 .73
7P 1060 5.123 40.587 70.88
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3.7.3. Valuo of imports for all seotors appear in tho inter-industry tablo at
o.i.f. priocs, whercas those of oxports are at 1939-60 ox-faotory prices.  Vnlue of oxports
at 1060-61 f.0.b. prices (col. (2) of Table 20) wero first doflated to 1959-60 fovels by
using the indox number of wholesalo prices for 1039-60 with [960-81 as baso year {sco
Section 3.12 below for explanations regarding the index numbers). Then from these
tho ox-factory (1959-60) values woro obtained by deflating thom, using trade and
transpott deflators (sco Section 3,11 below for oxplanations regarding the doflators).

TADLE 20. EXTORTS-INDIA 1960-61

(Ra. crorce)
oxporta at
soctors -
Lob. prices  ox-factory prices
(1960.61) (1959.60)
3. cloctricnd equipment 1.3 0.8
4. transport equipment 0.7 0.5
5. non-eloctrienl cquipment “ 2.9
6. iron and stoc) 15.3 10.1
7. iron oro 16.8 2.4
8. cement 0.8 0.3
0. othor motals 0.4 0.2
10 other minomls 29.4 24.3
11. plontations 130.8 100.5
12. leather and loather products 27.8 23.7
13. animal husbandry 28.6 20.8
14, food industrios 48.0 36.1
16. foodgmins 0.1 —_
140. cotton and olher textiles 0.7 84.5
17, juto toxtiles 4.8 04.4
18. other agriculture 568.1 49.3
19, chemieal fortilizors —_
20. glass and wooden products 3.2 2.4
21, forcatry products 18.4 12.4
23, petroloum producta 4.1 8]
24. crudo oil - _
25. rubber products 0.7 0.6
26, mynthotio rubber - -
27. chomicnls 1.1 9.9
30. conl 3.3 1.8
othors 7.7 7.3
total 033.9 408.1
105
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3.8, CAPITAL FORMATION
3.8.1. Thero aro five entrics in the eapital formation column against tho sccturs
1to 5. They havo been indepondently estimated Ly us, by working upon the materinl
presented by tho CSO in the papers (1) Estimates of Gross Capital Formation in
India (1061) and (2) Estimates of Capital Formation in India (1962) by Tiwari, Kumar
and Kumar of the CSO.

3.8.2  The output of the two consiruction soctors woro ovaluated indopendontly
by us by following stops deseribed in Section 3.9.  Tho ecntire volumo of
output of construction, rural, is allocated to capital formation, but that of construc-
tion, urban and industrial, is distributed among the scetors “‘capital formation™,
“government consumption” and “‘others”. The entry for “government consumption™ is
estimated independently as explained in Seetion 3.6, The allocation betweon “others™
and “eapital formation” is dono as follows. In the paper of Tiwari, Kumar and Kumar
sited abovo, the valuo of repairs and maintenanco and other works not constituting
capital formation, is shown as Rs. 122 orores at curront prices as against a total of
Rs. 041 crores for urban typo of construction. Using the samo proportion wo obtaintho
figure of Rs. 153 crores shown in our “‘others” column. Tho residuo of Rs. 944 crores is
shown against capital formation.

3.8.3. There is actually somo underestimation of eapital formation and
overeslimation of consumption by “others™ involved in our method. That is becanzo
government consumption of construction is partly of the typoe of repair and main-
tenance, and partly of the naturo of other small builling activitics ay doos not
constitute capital formation,  Hence it is not correct to show the entiro volume of
“ropairs and maintonance” undor “others”; but wo did not havo any means of
gplitting tho amount botween government and non-government parties.

3.8.4. Tho oquipment component of gross fixed capital formation was worked
out by the residual niethod ns explained in Scction 3.9.

3.8.5. Thoe estimates of stock formation arc based mostly on the lonthly
Statistics of Production of Sclected Indusiries in India (MSPSI). The oxcoptions
are tho sectors (i) plantations, (ii) foodgrains, (iii) other agriculturo and {iv) rubber.

3.8.06. Tho stock figures dircctly availablo in the abovo mentioned uflicial
sourco refer to only part of tho production of cach scotor. ‘Tho addition to stuck has
beon ovaluated by using 1959-60 producer’s prices and then the value so obtained in-
creased in tho samo proportion as tho ratio of the valuo of cutput of tho scotor to the
value of the items covered.

3.8.7. For foodgraing tho cstimation is Lased on the paper by Tiwari, Kumar
and Kumnr; for “other agriculture” tho sources avo Cotton in Indic and International
Textile Bulletin ; for rubber and plantations, tho sources aro tho threo Boards concernod
with rubber, tea and coffvo.

3.8.8. The entry in tho “'stock’ column against sector “‘clestricity™ is only o
balaneing residuo, represonting ovorestimation of clectricity consumption in industrics
in the tablo as compared with tho oxact figures supplied by the Contral Water and
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Power, Commission for all industries. In the caso of othor scctors, suoh a rosidue is
shown in tho column for “‘othors™. But in the easo of electricity, wo have a dircct
estimato of cloctricity corsumed by “others™ which corresponds to tho eategory
“commercial” of clectricity consumption as provided in tho statistical reports of tho
Central Water and Power Commission. It was desired to presorvo intact this estimato
of commorcial consumption of electricity and thereforo, the error due to overostima-
tiont of industrial consumption of electrioity is shown in tho blank spaco available in
the row for stocks.

3.9. RESIDUAL SECTORS : HOUSEHOLD CONSUMPTION
CONSTRUCTION AND OTIERS

3.0.1. Tho entries into houschold eonsumption, “others™ and the two modes
of construction aro mado largely on tho Lasis of the resilual approach; that is, the
Ieft-over of total supply, after meeting all the othor demands, wero takon to bo
available for theso four columns. Allocation as between the four columns was
done by taking into account the naturo of the supplics loft over and the nature of de-
mands ey d by the col Notes for of each seetor with rogard

to theso five residual eolumns aro provided in the paragraphs below :

3.0.2, Seclor 1: A given proportion of the residuo after deduction of govorn-
ment consumption from total output is allocated to “others” ropresonting ropairs and
maintenance. Further dotails hove been given in patagraph 3.8.2.

3.9.3. Seclors 3 and 4 : Tho rosiduo is allotted to housoholds and capital for-
mation, Tho split is based upon the commodity composition of tho sector’s output and
imports.

3.9.4. Sector 5: The amount shown in columns 1 and 2 are based on the
paper by Tiwari, Kumar and Kumar referred to in paragraph 3.8.2. Tho residue is
shown in the houschold columan.  The split botween urban and rural typoes of construo-
tion is mado for this as for all other matorials by assuming a fixed proportion (11%)
for tho rural part.

3.9.5. Sector 6: Tho residuo is found to bo Rs. 235.8 crores. Tho amount
going to the construction sectors is made equal to the amount shown by Tiwari, Kumar
and Kumar by putting Rs. 4.1 crores in the “othors" column.

3.0.6. Sector 8: Tho only industrial consumption of eowent, that in tho seotor
“glass, wooden and non-metallic mineral products” is deducted from the total avail-
nbility of coment and tho residuo divided betweon tho utban and rural construction
in fixed proportions,

3.0.7. Sectors 9 and 10 : Trado and transport doflators aro worked out to
yield balance between outflow and inflow and the amounts Rs. 1.0 orores and Ra. 1.2
crores representing rounding off ervors are shown under ‘‘othors.

3.9.8. Seclor 11: The entiro residue is shown under housohold consumption.
Some parts of tho products (ten and coffeo) would of courso go to tho oatering sorvices
(restaurant, hotel oto.) under “others”; but no information is availablo on it.
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3.0.0, Seclor 12: Ra. 18.3 crores reprosents residuo of loather and Ra. 00,0
crorcs that of leather produots. * The lattor & shown under houscholds and the formor
under others.

3.9.10 Seciors 13, 14, 15, and 10: Tho ontiro residual amount are shown
undor houschold consumption.

3.0.11, Secfor, 17 : Tho ontiro residual amount is allotted to “othors™,

3.9.12. Sector 18 : Tho rosidual amount is divided into two parts nnd allottod
to houscholda and “others”, food itoms going into tho formor and non-food itomas to tho

latter.
3.0.13.  Sector 19 : Rosidual amount is nll shown under “others”,

3.0.14. Seetor 20 : Tho allocation to tho construction soctorsia dooided upon
in such a way that tho sum total of consumption of tho products of scctors 20, 21,
and 23 equal the amount shown in Tiwari, Kumar and Kumar undor tho category
“other produots”. Tho residual part is shown under houscholds,
3.0.15. Sector 21 : Residual of timber is shown under construction, that of
1L forestry prod undor “othors™. Firowood has boon ignored in our
modol, henco no ontry under housoholds.
3. 9 16. Sectors 22 and 28 : Entrics under houschold aro bnsed on tho NSS
t Tho rosid aro shown under “others”. Tho entries in
column (31) ling for total industrial pti it freight ing
3.9.17. Sector 23 : The entry under urban construction roprosonts tho total
value of production of bitumon; that undor “othors” and houschold consumption,
the wu\l nvmlnbnhly of } plus rosiduos after industrial ption of othor
Tho flow analysis has been dono on the basia of individual com-

moditios.

3.0.18. Sector 25 ; Consumor goods and residuo of anch goods as tyres and
tubes are shown under houschold consumption whereas residue of othor type of goods
aro ahown under “othors”.

3.0.10. Secior 27 : Tho ontiro residuo is shown undor houschold consumption.

3.0.20. Sectors 20and 30: Tho flows into houschold consumption and “others”
aro bascd on dircet infornation (sco Scotion 3.4 and pnrngrnphs 3.5.28 and 3.5.29
for sources); “‘others” for electrioity rop ts ption of oloctri-
olty; for conl it inoludes bunkers.

3.9.21. Tho valuo of output of the two construction scotors is made up by
adding tho materinl inputs arrived at by tho method deseribed in tho paragraphs
abovo to wages and kalarics in tho samo proportion as in the paper by Tiwari, Kumar
and Kumar.

3.10. VALUE ADDED
3.10.1, Tablo 25 is doliboratoly left incomplote so that tho accounting klon-

tity between gross domestio oxpondituro and gross domostio product with adjustments
for i mport surplus and indireet taxes is not scon on tho body of tho tablo. As has beon
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remacked earlicr, completion of the tallo would requiro nrbitrary assumptions being
mado regarding the residual groups of activitics covered by the rows “industrics not
included elsowhero™ and “trado transport and indiroot taxes™ and tho column “'others™.
Tho residual group includes sorvices, trade, transport and indiroet taxes.  Whilo the
total incidenco of indirect taxes is known, tho samo is not true of tho output of either
the trado or tho transport seotor.

3.10.2. It iy, howover, possiblo to leavo a few gaps and all tho same write
out an accounting identity with tho gaps shown. In the gross domestic expendituro
components, wo have estimates for gross fixed capital formation (Ra. 2278.0 crores}
and government consumption (Rs. 1380.0 crores) at market prices.  Tho ostimato of
“addition to stocks™ b producers’ pricces is Rs. 231.1 orores. Wo can edd to it
Rs. 40.0 crores representing teado transport and indirect taxes miargin (assuming
roughly the samo proportion for it as that holding for total intermediate consumption).
Wo cannot, howover, make any justifiable estimato of tho consumption by households
of tho products of “industrios not included elsowhero” (shich includes services) nor
of the trade, transport and indircct taxes margin on houschold consumption.

3.10.3. Let X stand for the (unknown) sum of these two. Thon wo oan write

as follows :
Rs. crores

houschold consumption at markot prices = 7042.14+X
governmont consumption at market prices = 13380.0
gross fixed eapital formation at markot prices = 2278.0
addition to stocks at market pricos = 2711
gross domestic expendituro (Z) at markot pricos  11871.24-X
3.10.4. The total valuo of output of the residual scctors, that is trado,
trapsport other than railways and motor transport, and "industries not included
olsowhoro™ plus “indiceot taxes” may now bo built up as follows; assuming that
thore is no sell comsumption of tho scctor “othera” (thatis, the entries into
column 32 of rows 31 and 34 avo zcro).

rocoipts from soctors 1 to 30 468.3

768.0
minus rocoipte by rilways and ~105,0
motor tranxport —278.0
rocoipts from housoholds X
recolpta from government 185.3

£60.¢
rocoipts from capital formantion 210.0

0.0
rocoipta from oxports 7.3
1048

inun importa of tho product

“industrios not includod olsowhory™ -
Pplus indiroct taxes on import of potroleum products 33.6
2310.84 X
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3.10.5. Valuo added in the residual scotor R plus indiroot taxes may now bo
obtained as;

groas output of reaidunl scotor plus indirect taxes 2340.8 4+ X
minus material input into tho residual sector —520.9
groas voluo added in residunl sector plus indirect taxes (R41) 1810.94-X

3.10.6. Tho cstimato of gross value added (Y) plus indirect taxes (/) in the
econowy then ia:

value added in sectors 1 to 30  0393.0

value added in the residunl soctor plus indiroet taxos 1819.94+X

gross value added plus indirect taxes (Y417) 11413.84- X

3.10.7. We may now arrivo at tho gross domestio oxpenditure from the income
anglo by adding to tho nbove the surplus of imports (0.i.f.) over exports {f.0.b.).

gross valuo added plus indirect taxes 11413.64-X
import (o.Lf) 10005
export (fo.b.) —632.9

gross domestio oxpenditure (Z) 11870.14-X

3.10.8, For different valucs of .X thore will be different values of Z, Y and
R. Hence it is not possiblo to make indopondent assurptions about them. Our
inter-industry table may bo comploted by mnkmg s llnglo assumption about gross
value sdded or gross domestio expenditure, or b fon of the p

of the residual sector, but not by making rore than ono assumption at the same time.

3.11, TRADE AXD TRANSPORT MAROIXS

3.1L.1. In preparing tho intor-industry tablo we have had to uso somo basio
data that woero oxpressed in markot prioes and we had tho problom of ohanging them
ovor to producer's prico units, This problom aroso for most of the ourrent inputs
as well as for exports. Tho problom naturally did not arise for such cases whore dircot
estimatos wero availablo both of lows in phyvical units and of producer’s pricos. As for
inatanco, in the caso of eloctricity it salo to diff gorios of and tho
differontial prices charged ave both known.
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3.11.2. The problom was tackled by cnloulating & sorios of price doflators
defined ag follows ;
purchasors’ prico
T = }u‘oduocrs p):-ioo
and diviing values oxpressod in purchasors’ pricos by the factor (14-m). Caro was
taken to take account of the faot that quito ofton tho factor would vary
according to the purchasor, Thus, tho price paid by tho railways for conl ia
difforent from that paid by industries; the price paid by stool mills for iron
oro i differont from the fo.b. prico paid by foreign importers. In somo soctors
its own products for solf input would have a doflation ratio of zoro or in any
oaso lower than what it would bo whon purchased by other scotors; for some other
scotors tho ratio would bo tho same in tho two enses.

3.11.3. Tho doflators actually usod by us aro prosented in Table 21 with briof
indications about their bascs. For homogoncous commoditics with fixed prices liko
coal, coentont and eloctricity, tho ratios are exact. But for the more hoterogenous seotors
tho notion is difficult ovon conceptually, for the ratio has to bo somo kind of a weighted
averago of dilforont prices for tho same commodity. It is to bo remembored that price
data show very great variations oven for tho same commodity, from market to market
and week to week, and adequate statistics do not exist cithor for tha pricos or for the
quantity weights to Lo associated with thoma. We have worked out ratios for ourselves
for somo of the moro homog s soctors and Ited tho ratios used in the pre-
paration of other inter-industcy tables (o.g. tho 1055 tablo of tho ISI; tho 1959 table
of the Planning Commission) and in any situation of doubt or scanty knowlodge we
havo takon full freedom in sotting a figuro for the deflation ratio that would ensure
input-output balance in tho intor-industry tablo. This methed works quite satis-
factorily when we can make an indepondent estimate of tho total inflow at market prico
and outflow at producer’s prico. Howover, whonover some of tho products goes to
houscholds, and we have no direct estimate of how much, we cannot dotermine
tho deflation ratio in 8 unique fashion by matching the “outflow and inflow. In such
onscs, wo had to dotermino tho ratio 50 as to leave a residuo for houschold or “othora™
ption that app d plausible. While we did not take tho NSS estimates of
houschold consumption for filling up column 33 we did consult it at every stago to
satiafly ourselves that tho entrics mado by us in tho column were plausiblo.

3.11.4. It moy bo noted in this connoction that as wo did not raake uso of
any houschold consumption data wo did not roquiro any doflator applicablo to rotail
prices. It is to bo emphasised that the rativs presented in Tablo 21 aro applicablo to
wholesalo prices and also only to specifio purchasers, and thoy may not boused as
general purposo indices and in particular not in rolation to houschold consumer
goods. Not only tho pricoa of individual commoditios aro different for difforent
puroh tho dity composition of the purchases by diff purch from
tho samo sootor would also bo oxtromoly difforent. Thus, thoro cannot bo tho same
prico deflator for tho exports and houschold fon of agricultural prod

P

P
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TABLE 2l. TRADE AND TRANSPORT DEFLATORS
woctor category of purchasor  privo deflator for sources for doflators
trado and transport
o
) {2 3 )
3. cloetrical oquipment  all industrica mnd 1.43 imaten of Grom Capital
oxport Pnrmnl ion in - lndm—lDBl“
Cenlrul Statistical Orgunization
Governmont. nf 1ndia.
4. transport squipment  all industrics wnd 1.4 ramo aa for (3)
expord
8. non-cloctrical all industrics and 1.43 samo aa (or (3)
equipmont oxport
6, iron and stcol all mdluln« and 1.50 wnmo as for (3)
©xpo:
7. iron ore othor industrice 3.00 brsod on nctunl pricos paid by
exports 8.02 industrial end foroign buyors.
8. comont other industrive and 2 wmo ns for (3)
export
0. other metnls all indusirics and basexl on the wvuluo of output
oxport 1.20 and import, and the valus of
oxport and industrind coneump-
tion; both estimnted indopea-
deotly.
10.  othvr minorals other indusirics snd 1.30 samo sa for (D)
export
11, plantations other industrics and 1.10 based on wholcsale producers’
oxport margin of NSS.
12, loathor and leather  all induatrios and 1.10 samo as_for (9), looving & plou-
products oxpo siblo residuo for holds.
13. onimal husbandry other industrios and. 1.30 samse as for (12)
oxpart
14, food industrice all industrice end 1.35 vamo s for {12)
oxport
18, foodlgraing solfl 1.00
othor industrics and export 1.05 aame as for (12)
18. cotton and other all induatrica and 1.33 aamo ss for (12)
textiles export
17, juto toxliles all industrics and 1.15 samoe as for ()
oxport
18. other agriculturs solf 1.00 same os for (12}
other industrics and export 1.05
19. chemienl fortilizors plantationa and sgri. 1.25 samo s for (9}
culturo
20, glams, wooden, ole.  nll induxtrios and 1.28 anino as for (3)
producta export
21, forcelry products othor induatrios and 1.33 sumo ns for (3)
oxports
25. rubber producta sl industrice and 1.15 samo ns for {12)
oxport
20. rubbor otbor industrios 1.25 samo as for (D)
27. chomicals all industrios and 1.18 samo a4 for (12)

oxport.
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TABLE 21 (Oonid). TRADE AND TRANSPORT DEFLATORS

price doflator for
sootor aatogory of purchaser  trade and transport sources for doflators
margin
m ® 3 4

20, eloctrioity basod on actual prices charged.
other industries 0.78
railways 0.60
agriculiure 0.81
bouseholds and others® 2.18

20, cosl solf 1.00 sarne as for (29)
other industries and
oxport 1.80
railways 1.40

*Commercial consumption of powoer.

3.12. PRIOE ADJUSTMENTS

3.12.1, All our caloulations are done in the prices of 1959-60 whereas we had
often to make use of dats expressed in prices of other years. It was therefore, neces-
sary to have a set of indices for effecting price ions for £ com-
modity groups. For homogeneous commodities like coal, electricity, cement eto. we
could, of course, revalue thom by multiplying quantity figures by the actual prices
prevailing in 1959-60. We had by and large to fall baock upon the wholesale prioe
indices as published by the Direotorate of E ios and Statistics in Index Number
of Wholesale Prices in India—Annual Number 1962. These refer to consumer com-
modities and have 1952-53 as base. Suitable groups were taken of these commodities
and fresh indices worked out with 1959-60 as base. The use of wholesale price mdms

q

for rotail prices {whon making use of them for adjusting housebold d d as ex
in Section 3.16) is not very grave; but much more serious is the use of che same sat of
price indices with respect to dities destined to household o

ment consumption, exports or even capital formation. However, &here was nob much
we could do about overcoming this drawback as we could not undertake the prepara-
tion of a fresh series of price indioes for the purpose of the model from raw price
data.

3.12.2. We hag slso to have an index number for construotion, urban and
industrial, and this we derived by using the two series of estimates of construotion
provided in the “Estimates of Capital F ion in India for 1960-51 to 1961-62"
by Tiweri, Kumar and Kumar of the (S0, one at ourrent prices and the other at the
constant prices of 1060-61.
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IIIB: PARAMETERS — 1970-71
3.13. CONSTANTS AXD COEFFICIENTS

3.13.1. ‘Tho parameters of the model aro the following cocflicients : eurzont
account output or Input coeflicients ayy valid for 1070-71; capital oulput rativs b,
valid for the period 1060-61 to 1970-71; import cocflicients ¢y valid for 1970-71; and
tho following constants: tho baso yoar lovels of output zf; tho oxogonously dotermined
components of final domand for 1970-71. Of theso, tho Laso year output lovels havo
already been disoussed from the point of view of cstimation. e havo now to present
and discuss tho other itoms.

3.13.2.  All tho coeflicients of the model find place in tho matrix of dotachod
coeflicients presented in Tablo 27. The current input cocfficients of this table nro diffe-
rent from thoso of tho matrix of Tablo 26 in many ways. Firstly, in Table 26 they
aro oxpressed in mackot prices wherens the coofficients in Table 27 are measured in
producews’ prices.  Secondly, somo substantive changes have been made in cettain
cooflicicnts to take account of antivipated or pl { technological changoes. Thirdly,
in the matrix for 1960-61 the cocfficianta stand strictly for input to output ratios whero-
a3 Tablo 27 stands for tho matrix of dotached coofficionts derived from the techno-
logical coeflicionts matrix valid for 1970-71. Further explanations are given below
in Scction 3.14.

3.13.3. Tho notion of import cocflicients has beon oxplained earlior in para-
graph 1.6.4. Tho numerical values of tho coefficients are providod in Table 28L.
Theso values aro mostly based on the targets for production and import as sot in the
“Notes on Perspectivo of Development 1960-61—1975-76"" of the Perspective Planning
Division of the Planning Commission.

3.13.4. Tho capital-output ratios used by us have been indopendently esti-
mated by us for the purpoese of the model. They find place in the rows 31 to 34 and
columns 1 to 30 of tho matrix of Tablo 27. Detailed explanations about the way they
have been catimated aro provided in Scction 3.15.

3.13.5. Among tho constants, apart from thoe base year levels of output, wo
have houschold ption, govi t ption, exports, exog ly dutor-
mined items of imports and tho oxogenously treated part of capital formation. Wo
also havo predotermined Jovels of output for thoe sectors erudo oil and plantation (and
reclaimed) rubbor.  The way all theso constanta get compounded to yield tho right
hand sido constanta of the oquation systom is shown in Tublo 31. Projeotions of house-
hold eonsumption for 1970-71 axo explained in Soction 3.16. Thoso of govornmoent
consumplion, exporls and the oxogenously determined part of capital formation
are commented upon in Section 3.17.

3.14, MATRIX OF DETACHED COEFFICIENTS
3.14.1. In transforring the equations into a conveniont format for cloctronio
compulation, tho terma havo beon rearranged so that all unknowns appoear on
tho loft hand sido giving riso to the matrix of detached. cooftivionts of Tablo 27,
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and all constants appeat on tho right hand eide (Tablo 29), Tho convontion on
algobraio signs is ono which minimizes tho uso of negative signain the computor's
input data.

3.14.2.  Whorover the abovo systom contains moro than one activity for pro-
ducing o specified commodity, tho choice bolweon aotivitica is specifiod oxogonoualy.
Examples : (a) machinory imports aro takon to bo a predetormined feaction of domostio
machinory output ; {b) tho clestrio powor notivity (29 a, b) refers to & mix of thormal
and hydro in predetorminod proportions of 609%, and 409 respootively for 1070-71 ;
(o) in tho cnso of crudo oil, tho absoluto Jovel of domestio output is prodotermined,
and imports aro takon to bo whatover is noodod to fill tho gap botwoon tho demand and
tho domestio output,

3.14.3. In rows 1-30 of tho matrix, the diagona! coofficionts consist of the sum
of four olements. A dotailed breakdown of theso four components is inoluded in
Table 28a.

3.1 4 In row 35 of the matrix tho foroign oxchange costs include both
i iti and titive” imports. A dotailed breakdown by soctor-
of-ongm of thc«o imports is moludod in Tablo 28b.

3.14.6. In Table 27 the rail transport requiremonts are oach rolated to the
industry producing the commodity. For examplo, in column 7 (iron oro), row 28
(railways) there is a coofficient of 1.651. This means that for cach ororo’s worth of
iron ore in producers’ prioes at the pithead, thore will bo 1.557 crore’s worth of
railway services roquired to got tho iron oro to tho consumor. This treatmont
of transportation is of courso inconsistont with tho convontion of charging up all
inputs to tho consuming scotor. Howover, it is a nocessity enforced by the
available sourcos of data on commodity transport.

3 14.8. In prodioting the output of tho motor teansport soctor, wo havo assumed
that this will be 108%, of tho rail sector’s output in 1970-71. This is accomplishod
within the matrix by setting tho entry of row 22, column 28 at the valuo of 1.050.
This coofficiont is not thorofore to bo interproted litorally as a purchaso of motor
transport by tho railway soctor.

3.14.7. In ordor to rofloot technologioal chango, somo major revisions in the
cooflicienta woro mado botwoon tho 1060-61 and 1970-71 matrices. For oxamplo, tho
input norm of oleotricity into ''othor motals” was increased from .019 to .147,
(Comparo Tablo 27, column 9, row 29 with the corrosponding coll in Tablo 26.) This
roflects an anticipated chango in the product- mix awoy from rolling and drawing
imported coppor ingots and toward d tion. Tho latter
process consumes far more electricity por unit of output '.hnn does tho former.

3.14.8. In convorting tho 1060-61 matrix to 1070-71, only o fow inorensos
wero mado in the norma of chomical inputs to othor soctors. As a rosult, it is bolioved
that tho model reriously undercstimatos tho 1970-71 d tio output of chomionl
tho investmont in this branch, and also tho imports. For oxamplo, no allowancoe is
made for tho consumption of plastics, synthotic fibres, nnd cortain other potro-
chomioals, whoso 1970-71 output is catimated to Lo of tho ordor of Rs. 200 orores.
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3.14.9. Excopt for fivo rowy, all othors aro 1 In d H ;| *

prices.  In rows 22, 23, 28 and 29, markot prices aro usod. Row 35 rofora to foroign
oxohangoe costs (f.o.b Indian ports).

3.14.10. Columns 1-30 (normalizod per unit of gross annual domestic produe-
tion).
(n) Rows 1-30: O disgonal cocflicionts refor to curront account inputs.
The diagonal coefficionts summarizo the not effoot of tho following clomenta.
(Details in Table 28a)

one unit of gross d i duction less intra-industry current t
inputa less .04 for inv: onwry investment (doos not apply to production
of services) plus addition to total supply from foreign exchange expendi-
ture on “‘competitive” imports.

(b) Rows 31-34: Thoso aro capital account inputs por unit of gross annual
domostio produoti The ooofficl aro identioal with thoso shown in
Tablo 28a.

(¢) Row 35: Theso aro foroign exchange costs assoclated with the produc-
tion of ono unit of grosa domestio output. Includes both *compotitive”
and “non-compotitive™ imports. (Dotails in Tablo 28b).

Columns 31-34: These aro normalized por unit of gross investmont roquired
for the output increases taking placo over tho decade. Tho diagonal coofficionts are
therofore 1.000. Tho coofficionts in rows 1.6 aro ‘170, the stock-flow oonversion
faotors. Tho convorsion fuctors shown for column 33 (equi ludi t)
are derived by supposing that 269, of this categocy is eloctrical oqmpmon'. (rovl 3),
and tho balance is non-cleotrical (row 5).

Column 35: This unit veetor is normalized 30 as to measuro the dofioit in
the balance of payments on morchandiso account during 1970-71.

3.15. FIXED OAPITAL OCOEFFICIENTS

3.15.1. Following compononts of tho fixed capital coofficionts for each of
the 30 soctors of tho model have been worked out :

(1) equip lud port/total output,
(2) oquipment, transport/total output,
(6] ion, urban and industrial/total output, and

(4) construction, ruraljtotal output,

C ling to tho 7 ta (1), (2) and (3) tho roplacoment requirements over
the docndo 1060-61 to 1970-71 havo also Loon ostimntod for all the 30 soctors (sco
Scotion 3.17). As to component {4), it is assuraed that tho notion of roplaccinent
haa no relovanco in rolation to it. The first threo torma correspond to tho notion of net
investment wherens the fourth to that of gross investmont.
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3.15.2. The relevant data have been taken from tho numcrous studics
(mimeographed ot otherwiso) rolensed or undortakon by the various official and non-
official agoncics, Among theso agencies aro: tho Lumspective Ylanning Division,
Industry Division and Agriculture Division of the Planning Commission, Planning
Unit of tho Indian Statistical Instituto, Central Statistical Organisation, Dovelop-
mont Wing of the Ministry of Commoree and Industry, and the Rusosva Bank of India.

3.15.3. Tt was not too inficquent when no dotailed oxpl ion wns available
to substantiato the data given by tho above mentioned agencies. Naturally, in all
such cascs ono had to uso ono’s own judgoment. Honce, tho assumplivns and limita-
tions dotailed bolow should not be taken too rigorously, They simply point out the
goneral nature of the ptions made whilo ducting this study. No primary
study, viz., conducting a fresh inquity or special tabulation was onvisaged for this
purpose.

3.16.4. Al coefficienta aro incremental (or marginal) cather than averago.
Thoy ropresent tho valuo of investment diroctly roquirod per unit of additional
output. Tho valuo of output includes both valuo added and inputs from other
seotors. It is dircot, tangiblo and total. Although capacity-oquivalent output is
a moro meaningful concept than actual output in tho contoxt of working out capital
cocfficionts, tho formor has not boon used as it is moro difficult to estimate.

3.15.5. Tho first three it of fixed inv Jeapital cooffici
aro not rather than gross; replacement requircmonts aro worked cut separatoly and
woro not considered while working out theeo coellicients. Thus in order to arrive at
the gross fixod investment during a period, ono hag to add theso roplacoment require-
ments to the fixed investment implicd by tho coefficients and tho increment in total
output.

3.15.6. Both coofficients and ropl ¢ roqui ts are worked out at
1059-60 or 1959 (producer's) prices.  Original data aro, of courso, in market (or pur-
chaser’s) prices which includo orection or installation cost, and expenditure on ongineor-
ing, architectural, legal and other services, esides the producer’s cost, indirect taxes
and the trade and port margin. A ling to our schemo, tho construction com-
ponent is inclusivo of tho exponses on installation, engincoring, architectural, logal
and other services, but oxclusive of housing. Thus tho markot prico data were nettod
only for indiroot taxes (which aro nominal on eapital goods) and the trade and trans-
port margin. All fixed assots othor than plant, machinery and equipment form part
of construotion.

3.15.7. Tho split between urban and industrial construction and rural cons-
truction is according to the naturo of tho construction rathor than its location in ucban,
industrial or rural atea. In other words, the input requiroments of tho matorials
liko iron and steel, coment, glass, timber, cto. ato rolatively much loss in rural oons-
truotion than those in urban and industrial construction. Tho componont “equip-
mont, oxcluding transport” is inclusive of tho valuo of motor vohicles in all tho sootors
excopt in tho two transport scotors, viz., railways and motor transport,
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3.16.8. Tho torm “replacement’ means preciscly that,  Obviously, it differs
from tho ‘s torm "

3.15.0. Some of tho major assumptions and limitations rolating to our
cstiniates aro givon bolow,

(1) Tho eapital por unit of output is measurod undor stoady-atato conditions
i.0., alter “toothing troublea” in production have been ovorcome.

(2) No rignificant chango is assumed in tho oxisting practico of “number of
shifts per day™, “avorago duration of a shilt™ and “numbor of working days in a yoar”.

(3) Tho coeflicients acro reprosentative of now units and cxpansions for tho
entiro soctor, irrespective of any chango in position, location, technol
management, ote,

Y,

{(4) ‘Tho output of a scotor refors to tho change in tho total valvo of the product-
mix of that sector botween tho torminal yoar (1070-71) and the base year (1960-81).
Tn this respect perhaps no scotor oxcopt gencration and transmission of “hydro” and
“thermo” electricity, iron oro, coment, and synthotio rubher hasa strictly homogonoous
product. It is to bo bered that the position of tho i 1 product of
a non-homogencous sector would bo difforent from ita product compesition at the
beginning or at the end of tho incromental period.

(5) Paucity of data did not pormit va to follow rvigorously the industrial
olussification sdopted in tho current flow matrix.

(8) In principlo, both output and investment aro estimatod at 1959-60 or 1959
producers’ ox-factory, pit head, or wholesalo prices during tho hacrvest season. But
uso of theso uniform pﬂm was frequontly limited owing to their non-availability.
1t is particularly truo for tho doflation of roported capital oxpondituro.

(7) Somo cocfiicicnts have boen derived from data portalning only to the
Fourth Plan proposals.

(8) Given tho samo degreo of ignoranco, a highor value of a capital coolficiont
waa choson, mainly o offsot thoe general tondency of underestimating it in the country.

(0) Tho distinction botween market prico and producers’ prico is raado only
for tho equipment components and not for tho construction compononts.

(10) Rural construction is sssumed to roquire no construotion machinory.

(11) For houning, roads, education and h, oto., repl is aleoady
included in tho term “exogonous gross fixed invostmont™,

(12) Esti of the ropl jui are fnvarinbly woaker than
of tho poncding capital coeffick Furthor, its components aro still weaker

than the total.  However, sinco ono i intorested only in the components of the geand
total of replacoment Toquiroment for the entive oconomy, the rolative margin of eror
would bo much less than that for an ndividual seotor.
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(13) Tho scope and coverago of gross or not fixed onpital formation as woll
s of output may vary from scetor to soctor depending upon tho sources of data. In
the manufacturing industrics, both tho organized and thoe small-sealo scctors of produo-
tion have been included.  Coveraga of tho lattor is by no mouns satixfactory.

(14) Tho relinbility of tho cnpital cocfficients or replacoment roquiromonts
also vacy from scotor to scotor.

{15) Outsidle motor transport industry, it wns not possible to estimato the
cost of motor vehicles in fixed investment.  For thoso scctors, it is Lolioved to bo ap-

proximately 3% of tho total “equip luding yport”’, and is included in it.
(16)  All the fixed enpital coefficients aro supposoi to bo oxclusivo of invest-
ment in housing, sinco tho Intter is an oxogenous activity in tho model.
(17) Thess capital cocfticients includo nn all for volf. ing elootric

power plants.

{18) Tho capital ccofficiont worked out for tho agriculture group on tho basis
of our experience in the Second Plan, anticipation in the Third Plan, and projections,
nado by Perspeotive Planning Division, for the Fourth Plan was considerod to bo
low, and so was replaced by tho number 1.6 (fixed capital to total output ratio). The
identical ratio is applied to all sootors within this group, including animal husbandry,
fishery, and forcstry.

(19) Mot of the ooofficients are based cithor on project roparts or on proposals
mado by various working groups | for tho Fourth Plan, ot on othor statistics portaining
to the rocent exporionce in org: turi lustries in our country. Ocoa-

sionally resort was mado to the use of balanco nhcot data, suitably smoothod ovor timo.

(20) Tho soctors “potroloum products” and “elostrivity” cover not only
the activity of production but also that of distribution. Rural olootrification is, how-
ever, not idered to i a oost P t of the elootrioity sector. It is

troated as a part of government expenditure.
3.15.10. Tho main stops in arriving at tho roquired fixed capital coefficient
and its compononts at the 1039-60 producer’s prices woro as follows :
Estimato tho fixed capital coofficiont at markot prices.
Adjust tho above coofliciont to 1959 or 1950-60 prices.

Work out tho sharo of installod plant and machinery componont in fixed
capital coofficient (b).

Work out the ratio of ex-factoryj/o.i.f. cost of plant and machinory to ite
installed cost.

(6} Apply tho above ratio (¢) to (o) int ordor to got tho shate of ox-luctory/
o.L.f, cost of plant and machinery in fixod at markot pricos.
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(f) Obtaln tho construclion component as a residunl Ly substracting (o)
from (b).

Subtract the teade ~nd transport margin and indircot taxes on tho plant
aml machinery component (o) from tho construction componont (f).
Add {0} and (g} in order to got the fixed oapital cvoflicient at 1959-60
producor’s prices.

316,11, Tho fixed investmont, particulatly in tho caso of conl, iron oro and
manufacturing industries havo been worked out aa the woighted averago of tho incre-
mients in tho installed capacity in the now units and tho substantial oxpansion of the
existing units, cither during the period of tho Third and Fourth Plany, or during the
Fourth Plan alono when the Third Plan data wero not available. In certain cases,
theso coeflicients are nothing more than norma generally used foc auch purposes.

3.15.12. Almost ull relovant data are availablo in market rather than producers’
prices.  Adjustmont mndo for the trade and transport margin and indiroct taxes
on the equipment components of the fixed capital coefficient to reduce them
to tho producera’ prices was largely arbiteary,  The doduction mado was 20%, of markot
prico (25% of producors’ prico) in tho caso of motor vehicles, 7.5% to 25% in other
cases deponding upon :

14

(&

(a) tho rough extent of indircct taxes—oustom duty, exciso duty, salos

tax, eto.,

(b) whether imported on an actual user’s licenco or otherwise,

() whether imported or purchased by tho government in bulk, and

(d) ‘any other rolevant consideration.

3.15.13. The capital-output ratios estimated by ua are to be found in the rows
31,32,33 ond 34 of Table 27excepting those for crudo oil, hydro-clectricity and
thermal-clectricity. The cocflicient for crudo vil doca not find a place in the matrix
as this sector's output s treated exogenously. As to tho cooflick for tho two
eleotricity seotors, their weighted average is included in Tablo 27. Tho tablo below
gives tho capital output ratios for these throo soctors:

fixed capital cooflicioats
soctor tolnl construction, oquipraont
P gors
) 2) ) ) (8)
24, erudooll .87 4.00 2.47
20s. thormal.sloctricity 5.35 2.80 2.0
20b. hydro-clostricity .70 4.3 [
The welights 1 for thormal- snd hydro-clootricity aro .67 and .43 respoctivoly

which aro tho samo as is assumod by tho Perspootive Ilanning Division in its
Pprojootions,
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3.16. PROJECTIONS OF JIOUSEHOLD CONSUMPTION
3.16.1. Tho 1870-71 projections aro obtainod by applying ocortain multi-

hold

plicrs to tho comy of h ption for 1060-81 as in tho inter-industry
table (Table 25).

3.16.2. Theso multipliers are based upon cortain sposific assumptions with
respect to tho 1970-71 composition of houscholds : the urban-rural split and the dogreo
of inequality with respoct to expenditures. It is assumed that in 1970-71 a houschold
will distributo its spending among items in the samo way ns was roported for urban
and rural houscholds at difforent expondituro Jovels in the National Samplo Survoy
{N8S), 13th round, June 1957 to May 1058.

3.10.3 The NSS data provide dotails of expendituro on a large number of
commoditics, in rupoes per capita per month, for difforent population groups. For
some of the commoditics, tho classification of population is dono according to por
capita oxpenditure lovels; and for somo othors, the classification is according to house-
hold exponditure lovels. DBut in the latter case also tho oxponditure is availablo in
rupces por capita per month.

3.16.4. Tho data aro given scparately for rural and urban arcas, Thoso
wero pooled togother for ench of tho per eapita expendituro olasses by using appropriate
population weights, Using theso data one could draw Engol cucves and tho consump-
tion of different itoms at various por capita expendituro lovels could bo casily read off,

3.16.5, It was found that tho lognormal distribution gavo a good fit to the
1057-58 distribution of population by total per capita expenditure levols. The value
of the Lorenz ratio from the fitted distribution was found to be 0.33. It appearcd
reasonablo to assumo that tho lognormal distribution would adoquatoly mpmsonz
tho expenditure distribution for the year 1960-61, tho tion ratio ining
tho same.

3.16.8, Tho overall per capita expendituro in 1060-61, obtainod from the
National Incomo Whils Paper, was first soaled down by means of & consumor price
indox, to 1057-568 prico lovels. The expendituro distribution was then obtained and
represonted in fractilo groups of population, giving tho por capita monthly oxponditure

for each class, A ing that the ption pattern for 1060-61 was tho samo as
for 1057-58 and using tho demand ourves at 1000-01 oxpondntm levols, tho total
pondi on tho diff itoms of wore

3.16.7, Tho total consumption expondituro according to tho aggrogato pro-
jections A and B for 1070-71 at 1060-61 prices woro first oxpressod in rupoes por capita
per month and then sealod down to 1057-58 price lovols by using the samo consumor
prico indox as bofore. Tho breakdown of this total expenditure into the commodity
groups was accomplished on the basis of tho following throe assumptions :

(i) tho distribution of population by per capita expondituro lovols will bo
of the lognormal form in 1970-71;

121



SANKHYA ; THE INDIAN JOURNAL OF STATISTICS : Semes B

(ii) tho inequality cocffiviont will bo reduced purposely over tho decado to
0.28 from the 1057-58 lovol of 0.33;

(iii) the demand curves for the commodities will remain tho same in 1970-71
a8 in 1957-68.

3.10.8. Under theso assumptions the avorago oxpenditures in 1070-71 of
the population decilea wore obtained. By reading off the demand curves at theso
exponditure lovols, the oxpendituro on tho difforent commoditics wore obtainul for
ench clnss. Multiplying by tho corresponding population and adding up for tho whole
year, the total annual oxponditures wore obtained.

3.16.9. Tho demands as obtained abovo from the NSS basod domand curves
wore at 1957-58 pricos. They wero all inflated by moans of prico indices (sco Soction
3.12 for further partioulnrs) and wero oxprossed in terms of the 1959-60 prico lovols,
The results for projootion A are prescated in Tablo 22

3.16.10. Up to this stage tho d ] projootions are made g to tho
NSS classification of the commodity groups. A rogrouph\g had, therefore, to bo done
to make the groups conform broadly to tho 30 soctors of the model. This nocessitated
a further break-down of some of the NSS commodity groups into their components.
The y inf jon was also obtained from tho NSS report. As for instance,
tho report gives the cash oxpendituro on olcotricity, coal and coko, keroseno and
matches, which aro some of tho compononts of tho ‘fuol and light' group. Tho
porcentago break-down of the ‘fucl and light’ group so obtained was nssumed to
hold for 1060-61 as woll as for £970-71.

3.16.11. Tho estimatos of consumption in 1960-81 as obtained from tho NSS,
howovor, have not beon used in tho construction of the inter-industry tablo. (In
partioular, the NSS estimate of oxpendituro on foodgrains exceeds by a large margin
that obtained from the production figures.) Tho dovice adopted was to work out
indices of growth of consumption for the docade applicablo to theesti of
tion in 1060-01 as given in tho intor-industry tablo. Tablo 23 shows tho 11 commo-
dity classes into which the NSS commodity groups were rcamanged. As oxplained
abovoe tho regrouping was dono to achiove conformity with tho scotor-clnssification
adopted for tho intor-industry table. For examplo, the chomicals group consists of
(i) matchos from the fucl and light group of NSS; (ii) washing soap from sundry goods;
(iii) toilot soap and hair lotions from the toilets group and (iv) medioines.

3.16.12. Table 24 shows tho aotual multipliors which wore used for the pro-
jections and tho particular group indices on which thoy are basod. For somo sootors
tho indices have been raisod to allow for substitution offoct. For scotors 3,4 and 5 tho
oq\upmom mulnphcr of Tablo 23 has beon raisod from 2 to 3.5, 3 and 2.5 rospoctively.
For p tho multiplier of the fuol and light group, viz. 1.6, was up-
graded to 3 to uxko into account mcremd uso of koroseno to roplaco cowdung, and to
cover tho domand for motor spirit. Eloctricity multiplior was also similarly obtained.
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TADLE 22. DEMAND PROJECTIONS {NSS COMMODITY CLASSIFICATION)

{in Re. crorcs st 1039.60 pricos)

domandin domand in por cont
1000.6¢ 1070-71 growth
(U] (&) @ W
1. foodgraing 14318.6 0253.8 Hi8
2. edible oils 330.4 &52.1 167.1
3. sugar 487.6 88.8 173.8
4. milk and milk products 1136.3 2083.8 183.1
5. moat egge and fish 307.1 882.0 1.7
8. vegolables and fruits 1.2 713.8 165.6
7. salt 20.7 26.6 128.5
8. spicoa 308.2 535.7 5.6
9. beverngos 414.3 626.1 151.1
10. clothing 1002.6 2009.0 183.9
11, fuol and light 8.8 me.7 155.8
12 convoyance 226.1 9.2 185.4
13. toilote 128.7 216.8 107.7
N. fumiture 21.2 2.9 203.4
15. domeatio ntensils e3.5 125.3 197.8
I8, othor durnblos (including omamonta) 304.9 843.1 213.6
17, sundry goods (including washing soap) 122.1 211.8 7.5
13, pon etc. n2.4 180.8 160.9
10. tobacco 228.7 8.4 uLe
20, drugs and intoxirants 0.4 100.4 169.4
21. wmodicines 221.4 4.2 187.1
22 othors (reaidial) 1313.2 2045.2 22¢.3
total 12844.0 21344.0
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TAULE 23. INDICES FOR REGROUPED COMMODITY CLASSES
{demand in Rs. crome at 1059.60 pricos)

demand in demand in
commodily classca 1000-01 1970.71 index
(U] £] [£]) [T} )
1. equipment 306 (3% 201.8
1.1 fumituro 21 43 -
1.2 domestio utensils o4 125 —_
1.3 other durables {oxcluding ornaments) 108 357 —
1.4 mndry goods {oxcL waxhing soap) 8 02 —
2. beverages {tea and coffes only) [3] 141 151.1
3. foot wrar m 231 213.8
4. animal busbandry products 1533 2700 180.2
4.1 milk and milk products 1138 2084 -
4.2 meat oggs and ish 397 082 —
8. food products 144 247 1621
8.1 ediblo oil 330 852 -_—
5.2 eugar 408 846 —
5.3 salt 21 27 -
5.4 rofreshmenta and bovornges
{oxelwling toa and coffce) 321 @3 —_
8.5 tobarco 223 328 _
5.6 drugs and intoxicates [N 109 —
€. foodgrains 4319 6204 144.8
7. cotton and other textilos 1003 2009 183.9
8. other agricultural products 947 uo 157.3
8.1 wegetablos and fruits [y 174 -
8.2 spices 308 830 -_—
23 pan ete. uz 181 —
9. conveyanca 22 N 185.4
10. fuol and light 718 120 183.8
1. chemioals 41 138 178.3
11.) matchos 29 45 —_
11.2 soap-washing [1 120 —
11.3 sosp-toilot 22 37 —
11.4 medicinca ata. 221 414 -
11.8 bair lotions etc. 73 122 —_
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TADLE 24. MULTIPLIERS ACTUALLY USED FOR PROJECTION A

soctor codefnarme muliplior T

3. oloctrical oquipment 3.50 1

4. tmnsport equipment 3.0 1

5. non-eloctrical equipmont 2.60 1
1L plantations (too and coffoo) 1.88 2
12. leather and loatbar products 2,14 3
13, animal busbandry 1.R0 4
4. food industrice 1.60 L]
15. food grains 1.48 L]
16. cotton and other toxtilee 1.84 7
18.  other agriculture 1.55 8
20 glass, woodon ete. products 2.00 1
23, potroloum producta 3.00 10
25, rubbor producta 2.00 Jand 9
27. chemicals 1.78 1
28, railways 1.85 [
20, sloctricity 2,00 )
30. coal and coke 1.0 10

3.17. OTIER FINAL DEMAND PROJEOTIONS

3.17.1. The Committoo for Studies on Economic Dovolopment in India
and Japan, Indian Statistical Instituto, in its study titled *'India’'s Export Trado in
Agricultural Commodities” gives projoctions of tho volumo of oxports expocted of all
the prinoipal agricultural commoditics of Indin during 1970-71. Theso projeotions
wore in gonoral mado in two stops. Tho first stop was to cstimato tho possiblo world
import demand for theso commoditics by 1970-71, For this purposo the cstimates
of world demand as presonted by the FAO and othor ngencica woro mado uso of, - The
second step was to arrivo at tho Indian share in world import demand by 1970-71
by studying the trends of Indian oxport. Theso oxport projoctions aro in quantitics.
Thoy havo beon translated to valuo at 1060-60 pricoa and allocatod to our soctory,
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3.17.2. Thoro woro no readily available oxport projoctions for Ind \
goods, Tho ones used in our model have boen \mrkod out by us on Linos ulmllnr to
thoso followed by tho above tionod for 1 but

£

naturally in & much moro hurried fashion. Thoy aro, th ovon loss d pondabl

3.17.3. For government consumption, the total oxponditure on ocurrent
consumption was taken from tho Perspoctivo Planning Division projoctions. It was
then broken up in ita soctoral compononta by using tho same proportions as in the
inter-| imluslry tablo for 1060-01. Our assumption thorofore, is that the commodity

of gov ¢ ourront tion will romain the samo in the terminal
year of tho plan as in tho bass year.

3.17.4. We have allowod, on tho basis of tho present pattern of iraports, for
cortain fixed small ts of potitivo imports of goods. Thoy aro
distributod among tho scotors : foodgrains (15), othor agrioul {18), snimal husbandry
(13), cotton toxtiles (16), glass, wooden eto. products (20) and forestry products (21).
They aro partly luxury goods, partly various food itoms importod from noighbouring
countrica and partly industrial raw materiala serving various miscollancous industries.

It was not idered cortect to oliminate theso pletoly nor did we have any meana
of treating thom end ly. These ts are shown in Tablo 31.
3.17.5. Exog ¢ t of capital fc i L

roquirements for all the 30 seotors of our model and tho entire volumo of capital
formation in al) tho soctors loft out of our modol. Tho lattor is dealt with in & vory
rough fashion. Capital formnllon in O.hoso scotors during tho baso year and ita broak-
up in their comp b aro 1 and eimply i d to a cortain ovor-
all Jovel, keeping tho propomons fixed. The quantitics so arrived ot aro shown in
Tablo 20.

3.17.6. Tho roplacomont requirements of each scotor were sot equal to a rough
eatimata of tho investmont in tho poriods (1005-¢) and (1970-t) whoro ¢ is tho expeoted
\ifo of tho capital goods in question. In most cases, the oxpooted lifo of machinery
was taken a8 15 yoars and that of tho buildings and othor construotion as 30 years.
It was further 1 that tho repl t during tho two five-yoar plan poriods
ending 1006-66 and 1970-71 rospootivoly is four timos tho roplacomont in tho torminal
years, Tho results of this oxerciso aro prosontod in Table 30. Theso estimates of tho
componcnts of gross fixed capital f t quired for repl aro added to tho
fixed eapital requiroments of soctors not coverod by our modol in Tablo 29 and tho way
thoy aro takon into account in tho equation aystom ns constants of tho right hand side
is shown in Tablo 31.
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TABLE 24.

INPUT NORMS, MARKET PRICES, 1959.00

(rupcea prr thowssrul rupecs of groas output)

1 2 3 4 Sa &b L1 1 8 v

1. construrtion, urban mnl industrial
2. construction, rural
3. eloctrical equiproent 7 s 8 »
4. transport equipment 80
5. non-ketrical equipment 77 w12 7 e [T
6. iron and steed 27 03 53 180 195 3R A0
7. iron ore &7
8. cemeat "
9. other metals 93 20 90 199 W Mo
10. othor mineruls 2 n o 220
11, plantations
12, lenthor and leuthee prosfucts 2 4
18, nimal husbandry
4. food industrics
16. foodgraina
18, cotton and othor textilea 2
17, juto textilon 4 H 3 150 2
18, other agriculture
19 chomirsl fortilizecs
20. glass, woodsn, non-metallic

mineral products U B UT .1 3 10 9
21. foreatry producia 88 LI ) +
22. motor tranaport
2. potrolewn producta it 6 0 A ] s 8
24, crudoe oil
25, rubber products s a1
26, rubber
21 chomiculs 2 25 3% 21 23 1
26, milways
20. clectricity [ I ? 8 18 13 2 Bt
30. coal 2 4 8 10 k] 1 2w 21
3. others As 131wl " 63 37 0 4
32, valuo adided 202 742 360 451 3R 3T 413 v 372 ol

chack wm, o0 1000 100U TR0 Juso  Tou0  Two 100 [0g0 2o
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A CONSISTENCY MODEL OF INDIA'S FOURTIL PLAN

TABLE 20 (Contd.). INPUT NORMS, MARKET PRICES, 1959-80
(rupace per thoussnil rupees of gross output)

10 n 12 13 4 15n  1b 18 17 18
1. construction, urban and indusirint
2, comatruction, ruml
3. eclectrical equipment
4. iranaport equipmant
8. non-cloctrical equipment 36 7 [
6. iron end steel
7. lron ore
8. comont
9. other motala
10, other minerals
11, plantations
12, Jeather and keather products 4 203 8
13.  animal husbandry 200 16 17
14. food industries 15 [ &0 10
15. foodgrnina "0 18 65 83
10.  cotton and other textilea 30 4
17 jute toxtilea ) 1 [ 13 5 2
1R, other agriculture ik 13 3 90 40
19. chemicol fertilizera 40 5.1 (8]
£0. glnan, woadon, non-metallie
mineral producta 9 21 1 10
21, foresiry producta [
22, motor tranaport
23, potroloum products 2 3 3 3 T T 3
24. crude ofl
26, tubber products
20, rubber
27, chomicaln o 75 L1 n 1 o an 1
oh, milwaya
20, cleotrieity 13 ] & ] 1 & 20 20 1
30. vonl 1 L 2 4 4 4 7
3. othern 37 2] 20 [ 0 90 40
32, voluo ndded 900 867 280 A28 205 925 83 38 374 030
eheck sum, 1000 1000 10CO 1000 1000 100G 1000 1000 1000 1000
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TABLE 26 (Contd.),

INPUT NORMS, MARKET FRICEY, 1058.60

(rupeew per thousand rupees of groms ontput)

20

22

23 k) 25 20 7

construction, urban
and industrind

construction, rurnl
electrical evjuipment
transport equipment
nonlectrival
equipment

ron and steel
iron ore
cement.

othier metals

other minerals

plantations

leather and leather
products

animal husbandry
food industrica
foodgraina

an

cotton and other
textilen

Juto textites

other agricullure
chemical fertilizer
glam, wooden, non-

metallio minerml
products

140

-

farcatry producta
motor 1mnaport
petroleum prodietn
erude oil

rubber producta

2

1] 1

rubbor
chemients
milwayn
electricity

eonl

312
o ‘8

7 [ 10
4 20

8
3

21

308 o7

othern

vatue added

140
447

A0
P30

KB
ha2

100 (2] " 49
048t 900 307 429

30
£33

123 a
423 818

vheek mim,

1000

1000

1000

1000

1000 1000 1000 1000 1000

1000

1000 1000

VIncludew 414 of taxes ;. 3For hydro olebricity thore is nn input exenpt Ra. 123 of #othors™,
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A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN

TABLE 27. MATRIX OF DETACHED COEFFICIENTS FOR 1970.71

{oa oot up for coson 24, 2B)

netivity

tem 1 2 3 4 5 a 7
1. oonstruction, urban and industrial -1.000
8. construstion, rural =1.00
3. cleatrical equipment -1.081 008 .000 .000
4. transport equipment -1.078
5. non-slectrien! 6quipment 085 007 080 005 ~1.180 .010 028
8. iron and steel 210 082 -035 107 171 -850
7. fron ore .01 _.960
8. comont 40 .018
9. othor metale 077 -017 .103 046
10. ather minerala 002 028
11, plantations
12 Joather and losther produsts 002 004
13. onimal husbendry
1. food industrirs
15, foodgraing
16. cotton and other textilsn .002
17, jute textiles 004 002 002
18. othor agriculture
19, chemical fertilizers
20, glass, woodon, non.metallic
minersl producte .226 .084 017 003 003 007
21, forestry producta 050 018 .008  .088
22. raotor tranaport
28.  potroloum produsts .orr 008 008 005 .o0f
24. crode oil
25. rubber products .002 Ko 001
28, rubber
27. ochemicals 020 g0 .01 020
28. rollways 081 1,661
20. eleotricity M2 014 012 036 018
30. ooal .001 002 008 034 001
31, construction, urhan and industrial 040 L300 300 450 1040 1.330
32, construction, rursl
33, oquipment, oxcluding transport 00 .380 400 .550 1,310 1.970
34, transport squipment
36, foreign oxchangn .82 .52 2652 052
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SANKHYA : THE INDIAN JOURNAL OF STATISTICS : Senies B
JABLE 27 (Coned.}.  MATIIX OF DETACHED COEFFICIENTS FOIt 1970-7)

(as st up for casos 24, 2B)

activil,
4 8 9 10
iter

PP

construction, urban and infuatrind
construction, rursl
electrical squipment

. Umnsport equipment
. non-clectrical equipment 023

®®aa

iron and steel

iron ore

coment - 000

othor metala -1.202

other minerls 108 L1808 -1.000

. plantationa

loatier ond lcather producta 0
animal husbandey

food indusirica

foodgraing

=9
.223
01

060
032
183

012
-2
o7

colton and other textiles

. jute textiles 47 00l
. other agriculture

. chemical fortilizers

. glass, wealen, non-melollia

mineral products 007

032

K1}

874

. forostry producta 003

motor transport
petroloum produrts 006 008

. erudo off

Tubbor producta

002

049

Tubber

chemicnls L0l
milwayu 220 020 .220
elortricity 058 7 018
coal 00 018 001

LR R R

. copstruction, urban and indusiring 1,100 ).470 L7170

construction, rural
oquipmeont, oxcluding tmnzport

. transport oquipment

Coreign oxchange -501 130

100

.00t

BREL

%%

g
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A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN

TABLE 27 (Conid.). MATRIX OF DETACHED COEFFICIENTS FOR 1070.71

{ns sot up for caws 24, 2H)

activity
i 15 (L 17 13 1 20 21
ilem

1. conateuction, urban and industrial
2. construrtion, rurs)
3. eloctricsl equipment
4. tmnaport equipment
8. non-loctrical equipment Ko 003
0. iron and steol
7. ironore
8. cement 008
9. other metals
10. othor minorala 003 218
11 plantations
12, {oathor and leather protiucta 003
13, animal husbandry 013
14, food ladustrics .007
15. foodgraina ~.847
10. cotton and othor toxtile. -.933 .03 2001
17, jute textilos 001 005  -.937 042
18, othor agriculture .001 .32 A7 928
19. chomical fertilizors .032 .030  ~.960
20. glas, wooden, non-metallic

mineral products 008 -.039
21, forestry products 49 —.000
22, molor traasport
21, potrcleum products 008 .000 002 .007 .030 .02
24. erude ol
25 rubber producta
28. rubber
37. chomicals 004 030 020 004 10 059
28. vallways 007 008 01 .008 070 019
29. eloctriclty 000 037 .027 008 167 018 040
30. coal 008 004 .027 016
31, conxtrurtion, urban and industrisl 500 190 220 -800  ]1.000 350 -800
32, construrtion, ruml -500 800 500
33, onuipment, oxchuding trunsport 200 540 410 .200 500 300 200
34, Lmnspost oquipment
36, forcign oxchango 001 034 .052 .00l  .130  .008




SANKHYA : THE INDIAN JOURNAL OF STATISTICS : Semzs B

TABLE 27 (Comkl), MATRIN OF DETAUCHED COEFPICIENTS YU 1970.74

(wa =t up for coma 24, 21}

metivity
2 23 e 23 20a kd n
iem

1. cunstruction, urbsn and iniluatrial
2. coosiruction, ruml
3. cloctrical equipment
4. imansport equipment
5. non-vloctrieal equiproent .32 .oy 00g
©. iron and steed
7. iron ore
8. cemont
¥, otbor motals bl
10. other mincrals 029
1. plantations
12, Jeathor and keather products
13, animal husbandry 010
14, food indurtrics 097
13. foodgrains
16. cotion and other textiln Jau b0l
17 juto textiles 000
18. other agricullure .001
19. chemical fortilizars
20. glass, wooden, Ron-mnallic

minerl producte K]
21. forestry products Em
22, motor transport -1.000 1.080
23, petroloum products .320 -1.000 .00y 585 o2l 038
24, erwhooil B4 -1.000
23 rubbor producta 052 050
26, rubber 230 .00
2. chomicals 003 080 -.759
28, railways 010 2006 ~1.000
20. eloctricity 010 01 013 030 .02
30, coml 002 o K1}
31, rommtrurtion, urban and indhwstrial 20 L2000 1.000 .40
32, conmruction, rural
33, equipment, oxcluding imnsport 2 ) LA0
3. trwnaport cquipmoent 1.500 2,30
23, forelgn exclmnge 06 Low v (150 082
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A COXNSISTENCY MODEL OF INDIA'S FOURTH PLAN
TABLE 27 (Conid). MATRIX OF DETACIED COEFFICIENTS FOIt 1070.71

(a8 5et up for cases 2\, 2D)

activity
204, b R p 3 n 3
itera

). construction, urban and Industrial 170

2. oonstruction, rural 170

3. clactrical equipmont 043

4. transport equipment 170
5. noa-electrical equipment 035 a2

6. iron and stool
7. ironore

6. cement

9. other motals
10. other minerals

I plantations

12, losthor and leatbor producte
13. animal husbandry

1. food industrios

13. foodgrains

18. cotton wad otbor textiles
17, jute toxtilos

18. otber agriculture

19. chemical fortilizors

20, glaas, wooden, non-metallio
minorsl products

21, foroatry products

22, motor teanaport

23. potroleum producla 032 001
24 crudo oil

25, vubber products

28, rubber

7. chomicals

. riwy 404
29, eloctricity -1.000 029
30, conl 007 —.803

31 construction, wrban and industrial 3.600 1.100 -1.000

32, construction, rural =1.000

R, equipmest, oxcluding transport 2.630 900 -1.000

3. transport equipmaeat ~1.000
35. forsign exchange
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TABLE 23a. DIAGONAL ELEMENTS, ROWY 1.0
lun nddic
e intra.  Jows inven. :::’[’;‘p:;" I":)h: total;
mpy By oy Bhetd st
tio produo-  accowit  not apply to poendituro on  shown in
tion inputs E;v:uﬂn;:: “etin:opﬁu Tablo 27
imporis
1. construction, urban and industrial  -1.000 1000
2. construction, rural -1.000 -1.000
3. clectrical equipmont” =1.000 019 040 -.150 -1.001
4. transport equipment -1.000 .035 .040 -.130 -1.075
8. non-tlectrical aquiptnont =1.000 030 040 -.250 -1.180
6. iron and atool ~1.000 100 <040 -.050 =0.850
7. Ironore -1.000 040 -~.060
8. coment -1.000 -040 - .60
9. other metals =1.000 .258 -040 ~ .800 -1.202
10. othor minersls =1.000 0 - .130 -1.000
11. plantations -1.000 040 — 060
19. leather and leather products ~1.000 241 040 - .79
13. aniroal husbandry =1.000 040 ~.960
14. food industrios =1.000 037 010 -2
16. foodgreins -1.000 a3 040 - 847
16. colton and othor toxtiles =1.000 <022 040 -.938
17, fute toxtiles ~1.000 .023 040 - o1
18. other agriculture ~1.000 .032 040

19, chemical fartilizors -1.000 040 ~ 980
20.  glans, woodon, ete. products -1.000 021 040 ~ .02
21, forcatry products -1.000 040 — .00
22 motor Lransport -1.000 ~1.000
23, potroloum products -1.000 .040 - .00 -1.000
24c.  crude oil, imporia =~1.000 -1.000
25, rubbor products -1.000 010 040 - 950
20a. synthetic rubber ~1.000 040 - 080
27, chomicals ~1.000 223 <040 - .022 - .760
28, roidways -1.000 -1.000
20. olootricity -1.000 -1.000
30. coal -1.000 <067 040 - .503
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A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN
TABLE 28b. IMPORT COEFFICIENTS AND FOREIUN EXCHANGE COSTS, ROW 31

saatorof- tolal
i “compotitive” cxonis
domentio 10. othor 18, othor cosl shawn
,,::::;.;o}n importal  minerlsd  agriculturet 27, cheruicals In ::h;: 21,

3. aloctrical oquipmont .150 002 152
4. lmasport oquipmont 150 .002 82
8. non-cloctrical squipmont .25 002 232
0. iron and stool 050 .002 ,052
9. olhor metals 600 001 501
10.  other minorsis .1308 130
11. plantations 001 001
12, loathor and leather produota K 006
13, animal husbandry .00l -001
4. food industrios 001 .00l
18, foodgraina 001 .001
18. cotton and other toxtiles 050 004 034
17, jute toxtiles 050 002 052
18. othor agriculture 001 001
18, chomical fortilizora 138 -39
20, glaas, woodon, ota, producta 008 006
23. petroloum producta 010 001 041
240, cruds oil, importa 1.000 1.000
26. rubber producte 000 008
26a. aynthotio rubbor -160 «130
27. chomicaln 022 022

Notes :  ANono of theso fmport cocflicionts aro oaxy to ostimato. On tho baais of tho availablo in-
formation, thoy conatituto our beat guossoa ns to the minimum import roquiroments for 1970.71.

s4mong the categorios of the intor-industry tablo, "campotitive™ importa have tho ilantical sootor-
of-origin § na tho domeatio production sector f. (B.g., for cash crore’s worth of domoatio production of
aloctrical enquipment, Tablo 28a indicalos that thero oro ta bo .150 croros” worth of importa of electrical
oquipmont.) This dove nob nocoswanly acan that 1he imported torma are oconomically interchangeablo
with thoso produced domestically. Qenorully, the imported products aro of apocintized typos.

sincluden rock phosphate.

tInchudos cotion ond jute flers.

sInciudes suphur.
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TADLE %0. EXOGENOUS GROSS FIXED INVESTMENT AND REPLACEMENT
DURING THIRD AND FOURTI! PLANS

(R, crorm, 193960 pricos)

conatrustion eruipment.
itera pricot total  wban&  rural  excluding tranxport
indduatrial tmnports
m m o D] 8) ) [¢H]
1. transport and S
commuaicaliona
11 radways M 1430 150 - - 3
12 reads M 150 1318 133 - )
1.3 skipping M 200 - - - 200
14 inland wator transport M 25 10 - - 15
1.5 ports M 20 12 - 125 10
18 lighthouscs 4 0 13 —_ 15 -
1.7 civil air tranyport M 200 “© - 0 100
1.8 other transport and | oxoguneus
; — — gros fxved
vounan w0 2 130 Invostmont
1.9 communications M 30 188 - 10 15
2. educationnodresarch M 000 718 — 180 3
3. hoalthe M 000 018 - 218 10
4. housing M 4400 3040 1360 - —
5 commerclal buildings, eta. M 330 300 50 - -
6. other M 200 180 15 30 5
7. total M 10825 8040 1300 735 190
5. minus teade margia — 10 - - »2 98
9. total P 10635 8040 1500 [T 302
10, roplacemont P 4875 2400 - 1585 800 eplacement
1. ph i - N _ —_— investment
plus trado margin 205 Lo o finvestment
12 roplacomant A 8190 200 - 1790 010
13, grand tatal for docade,
items (0)+10) P 13310 10530 1560 2278 182 o Bixod
M. 1010.7] flow, 159 of investment
ltem (13) 2327 1680 234 334 179J +replacoment

Notca: % M at markot pricos

P: ot producors’ prices.
% In this column, approximataly 3% of 1de total ropresonta trnsport equipmont in the form of
molor vehictes.
» Roplscomont, of railway rolling stock, mdway construtlion, and motor vehicle aro Included

in Tablo 30,
* Includea flzod investmont in hospitals, medical sducation and training, wator supply and sanita-
on, otc.
3 19707 flow, sloctrical oquipment 8
non-electrical equipmant 230
equipmont excluding tranaport )

0



A CONSISTENCY MODEL OF INDIA'S FOURTH PLAN
TADLE 30. REPLACEMENT REQUIREMENTS DURING 1000-61 TO 193071

conatruction  oquipmont.

wctor industrial and  oxcluding transport

urban trunaport! equipmont.
[ m ) {5)
1. construction, industrial and urban 1 n -
2. conalruction, rural _ — —_
3. olectrical oquipmont 8 1 -
4. transport equipment 17 3 -
8. pon-cloctrical equipment Nn 53 -
6. iron and steol 132 192 —_
7. ironoro 12 25 -
8. comant 45 02 —
0. other motals 20 41 -
10. othor minerals 4 6 —_
1t plantations [} 8 —
12, loathor and loathor products 2 4 -

13, 16

18 421, agricuitural group 1070 400 -
4. food industries 40 i -
16. cotton and other textilos 28 126 -
17 jute toxtilos 5 16 -
19, chemical fortilizors 87 50 -
20. glnas, wooden and non-motallic mineral products 8 13 —
22, motor transport - - “w
23, potroloum products? kT F13 —_
24, esude ofl 17 20 -
25. rubber producls N 7 -
20.a synthotio rubbor 2 3 -
27, chomicals 1] 151 -_—
28. railvoys 400 — 360
29.a thormal electricity? 187 k] -
20. hydro olootricity? % 60 -
30. coal 102 us _
tolal 2490 1583 800

1 In this column, approximately 3% of tho total Teprescnts trensport cquipmont in tho fom of
motar vohiclos.

3 Tucluding of ing oils and distribution of oll producta.

* Excludos expondituros on rural vloctrification ; Moso aro included in gonoral governiont oxpen-
diluroa.
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TADLE. 31, FINAL DEMANDS, MISCELLANEQUS ADJUSTMENTS,
AND RIGUT-HAND-SIDE CONSTANTS

(1030-60 producers’ pricen ; value in Ra. ororos}

final demands
{boforo rovorsal of nlgobmio sign)
houschold govornment ox0genoua oxogonous gross fxed capital
conmmptlon consumption exports tmporta farmalion
cono
identid- A B all all oll L2 3A,4 3B
cation
itora
numbord
L 2560 1580 2483 2067
2. 234 1004 ol1
3. 7 100 42 20 84 320 213
4 g 23 N3 12 179 455 379
5 282 226 7 I 250 007 750
8. 28
T 18
3. 1
LA 21
10. 3
11 114 97 103
12. 205 130 27
13. 1903 1533 25 =20
4. 1506 1370 230 1] -20
15. 8104 4752
18. 1293 1012 28 (=] -8
17. 7
18. 1180 1043 n -38
19.
20. 126 87 4 =10
21 19 -6
220
23. 244 22¢ 67 10
24,
25. 80 568 4
20.
21 319 258 17
28. 105 127
29, 22 21 12
30. 10 8
31
32.
33.
4.
6. 1078 -08
GNP
componont 21400 17000 3100 1078 6000 5000
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A CONSISTENCY MODEL OF INDIA'S FOURTIL PLAN

TABLE 31 (Contd.}, FINAL DEMANDY, MISCELLANEQUS ADJUSTMENTS,
AND BRIOUT-HAND-SIDE CONSTANTY

[1959-60 producers’ prices ; valus in Re. croros)

miwollancous adjustments (bofors reversal of algobraic sign)

demands by pre-dotor baso base your
“othors’ minod? yoar enpital
activity lovely Invontorics stocks
chso
ilentifica- A B sl all all
on
item
number®
18 308 308
2,
3. -8
4. -3
8 =14
6. -11
7
8 -2
12 -1
10, -2
11 20 -3
12, 3 30 -3
13, =45
4 -3
18. =159
16. -2
17, -5
18 267 287 -84
19. -1
20. -8
21 =7
221
23. 24 20
H, -1
25. 3 7
26. =30
. ~11
28. 208 2524
29, 13 13
30. 8 L] -
a. 234 =071 {~8120)¢
a3, =3 (-2234)
3. 204 4098 (-3730)
34, =1833 (-1337)
35,
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TADBLE 31 (Contd)). FINAL DEMANDS, MISCELLANEOUS ADJUSTMENTS,
AND RIGHT-JIAND-SIDE CONSTANTS

{1830.00 producens’ pricea ; vuluo in Mipocs crorce)

right-hnod-gido constants (after roversal of nigebmic sign ; consistent with sign
convention of Tablg 27)

idontiica:  2A,3A, 224 1A 2B, 38 B 1AB 124
tion
I “2142 -3048 -212 -2620 -3045 -2142
2, oy -1004 - -m -1004 -2u
a - 258 - 500 - 241 - 420 - 83 - 258
‘ - an - 610 - 304 - 504 - 670 i
s -l -1208 - 585 -1091 —1242 '
6. -1 -7 -7 -7 - 17 -
7. -1 - 18 - 18 -8 - 18 - 18
[ 1 1 1 1 1 1
9. - 20 - 20 - 20 - 20 - 20 - 2
10. -2 -2 - 2 -2 -2 - 2%
TR - 259 - 280 -~ 212 - 212 - 272 - 289
T3 - 263 - 203 - 188 - 188 - 188 - 203
1. -1803 -1803 -1493 ~1403 -1493 -1863
14 -talo -1819 -1623 -t623 1623 -1819
1. —948 945 4503 1393 4503 1915
16. -1347 -1347 -1068 ~1006 -1066 -137
m -0 - 92 - 02 - 92 -0 -8
18. ~1390 ~1300 -1202 -1262 -1262 -1390
1. 1 1 1 1 1 1
20. - 106 - 104 -6 - 65 - 65 - 108
a1 -1 -1 - 17 -1 -1 -1
29, ° ° ° [} ° [
2. - 33 - 3% - 312 -2 -2 ~ 336
24, 7 7 7 7 7 n
5. ~ 80 - 89 - & - - & - 8
28. 30 30 30 30 30 30
27. ~ 303 - 225 - 204 - 200 - o - 325
28. -3 -3 - 310 - 31 -3 -3
20, - 47 -4 - 40 - 48 - 40 -7
30. -z -1 - 10 - 10 - 10 -2
3l 7687 7687 7087 7687 7687 5842
2. st 37 i ann 3711 2234
3. 3804 3804 3804 1801 384 3520
3t 1832 1632 1532 1632 1532 1532
23, 983 033 953 033 032 082

Noiea ;  1Conaista of Ra. 161 croron of pas<enger eamings from “others™ phus unallocated goods eamings

‘I’lr n-.n|o1 croroa under nggrognte projoction A and Ra. D2 crores of goods carninge under projec.
on D.
2Motor trnxportation onlput Ia takon at 1089, of Railway output.
Ml'ro-dotermined sciivily dovols for 1070-7)
24 crudo oil, domeatio production .= Rs. 71 crorca
265 plantation rubber, domeatia production
ro-claimod rubber, domoatio production

Tlia GNP component i erdogonous.
*ldontification of itoma 1-35 is identical with that of Tublo 27 the matrix of coofliciants.
*Figurve in brackets rolated Lo baso yoor enpital stock for Case 12,
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