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. While there are minor differences with regard to measuring
labour and output in earlier productivity studies, there are
significant differences with regard fo the measurement of

capital. In light of this differences in capitél and total factor

productivity (TPF)- estimates of earlier studies may be
largely attributed to the measurement of capital input }1/.
Hence it is necessary that measurement of capital should
receive top priority in research in this area. Subsequentiy

R

discussions could be focussed on specific issues in  measuring

capital stock empirically. The basic objective of this paper
is to provide a time series on stock. of fixed capital for large
manufacturing industries. These estimates can be further

improved by making use of better and more disaggregated data

from multiplie =purces. It will preovide us an idea abkout the
likely error 1in the measurement of capital stock. In the
following pages we discuss some theoretical and empirical

issues relating to measurement of capital input.

1.1 Concept and Scope of Real Capital:

Capital may be defined narrowly a&s produced means of
production or it may be defined broadly to include all br a part
of the factors of production in the economy. Accarding to ward
{1976), “broadly defined,‘the conceptlnf capital relates to . the

stock -of domestic reproducible tangible assets tﬁat.exist in a.

country 2/; Kendrick s central conception of cipital rests pn theH _‘

value of resources that society has devoted out of past



production te mrovide for future output.

Capital is an input in  the production process along wifh
land, labour and enterprise to produce goods and services in
an economy &/. Accordingly, a large assortment of goods fall
under the category of capital e.g. building and construction,
plant and mach}nery, transport eguipment etc. Inherent in the
broad definition of capital are the notions of durability and the
potential to contribute to future production. Assets like land,
minerals and timber are also durable and contribute tg future
income. Although these assets are tangible; yet they are not
reproducible in the strict sense of the word and hence do not
form part of thé stock of fixed capital. While in theory capital
i= a composite commodity made up of different types of capital
goods each with its own characteristics and usefql economic
life, its measurement 1is difficult because of prnﬁlé%s of

ostinn Asl

The}g are a number of empirical problems in the measurement
of capital besides that of aggreagation. Firstly the composition
of fixed capital undergo a change which makes temporal
comparisons difficult . Secondly, replacement or fresh addition
of assets is not necessarily done using the same type of assets.
Newer assets may be more productive, i.e., techrnologically

superior 4/. Hence in a growing econaomy capital stock existing

at a point of time has no one-to-one correspondence to the
current mariket valuation. Occurrances of second hand
transactions are exceptions rather than the rule. Finally the

productivity of a capital asset does not remain same over its



economically useful life. This renders it difficult to
measure capital with reference to 1its original cost. There are
also problems in relating the declime in productive capacity,

and depreciation as provided in the books of account replacement

,.cost of capital. .
- All these problems are related to the measurement of
capital. To aggregate, all the components should be reduced to
a common denominator. Since most of the transactions are

specified in terms of money a natural common denominator appears
&o be money value. But since value of this measuring red itself
changes over time, the problem of converting various components
of capital to a bése~period price, posks a serious challenge.

These problems are discussed in detail in the following sections.
1.2 Measurement of Capital : Theoretical Issues:

There is widespread agreement that the working definition of
real capital but less than full agreement on what the definition
is supposed to approximate. There seems to be four main
contenders for the definition of capital in reql terms:
instantaneous productive capacity, long- run productive capacity,
cuhulative depreciation foregone and real wealth;

Significance of a capital stock lies in its earning
power. Hence a forward looking concept of capital is that it is
the discounted future stream of incomes to be derived from it.
Capital is also measured by the amount ©f resources that would
have been required in the base year fb producé the goods. This

is backward looking concept of capital. Thus by this method if



twe machines bought at two different time periods had the same
cost in base vear, they are considered to eﬁbodv the same amount
of capital regardless of the differences in their ability to
'contfibute towards production. Inm a etate of "perfect
tranguility" 3/ the two vcancepts must agive the same value and
the rate of discount which makes it equal should be the rate of
interest or rate of return.

Since the future cannot be predicted with certainty,., cost of

capital remains the only measure of value of capital. Towards
this end. Denison (1957) has proposed three methods, (a)
measurement by cost (b)) measurement by the capacity of the

system as a whole to produce output (c) contribution capital
makes towards proddction. Denison favouré the +irst method
because the second method would not be of much use as it makes
capital productivity constant, and the third méthud calls for
methods of accurate independent measurement.

Another related concept 1is the replacement cost concept.
In the absence of future markets. it is difficult to assess the
value of reélacement cost through the prices of second hand
goods. It is extremely difficult to find replacement value
of a machine or eguipment of similar type because of severe
index number problems. These problems arise because although
we may be able to reproduce today the capital goods made thirty
or forty vears ago, the reverse is not true. I+ we wish to
value todgy's capital stock by the amount of resources that
would -have been required thirty years back, we have to assume
that price index for capital goods which did not change in

technical design, also represents the price index for capitatl



goods which changed. FRuggles and Ruggles (1961) observe that
.égis assumption is 1likely to be invalid because the newly
introduced capital goods tend to be those for which cost of
production bas fallen fastest.

In estimating the capital series; important choices
arise in respect of depreciation and obsolescence. kendrick
rf1956) argues that capitzl embodied in a specific asset
continues ;6 deciine over time due to depreciation and
;opgolescence. While Denison aqgrees with Kendrick on
depretiatian but differs on obsolescence. He argues that
obsolescence should be charged at the time of discarding - of
capital ' goods and it should be computed a5 deduction from
gross capital formation rather than as an addition to _capital
consumption. Rugales and Ruggles question the relevance of such
an approach. When efficiency improvements have been excluded it
seems incongruocus that decrease in efficiency should be so care-
fully taken into account. Considerable empirical evidence
'suggegts that adjustments for decline in productive capacity
arevgnwarranted because efficiency of assets does not decline as
tast as accounting procedure of depreciation show.

" Rarna (1961, 91) holds that "in most industries which are
capital intensive fhe efficiency of plant increasés rather than
decreases with life. Increased cost of maintenance can rarely be
encountered, since plant 1is generally scrapped before this
occursy the danger to bé avoided is not so much an increase in
the actual cost but rather the loss of working time caused by

bréakdowns“. "In the wider field it is obsolescence rather than

(W]



wear and tear which is the dominant cause of mortality—homicide
to make room for & new favourite, rather than natural death".
Leontief (1953) states "recent information indicates that the
undepreciated coefficients correspond muchkmore closely to the
incremental coefficient than to the depreciated ones" . Domar
(1961, 99) has another important point in favour of aross
capital figures " one might prefer some net figure to gross but
working with net investment and net stock of capital in the
conventional sense one might lose sight of grose investment as a
major vehicle of technological progress. It makes a good deal of
difference whether the same stock of capital lasts indefinitely
or whether now one part of it and mow another is replaced by new
capital of supédrior e+ficiency. Hence gross fig&res may be more
meaningful,., with some unknown deduction of a smaller magnitude
than conventional depreciation to account for the
deterioration of existing capital". |

In this connection Hashim and Dadi (1973) point out that a
large amount of expenditure is incurred by firms to maintain the
productive capacity of assets much longer than accounting
reinvestment. Even though some part of the expenditure is
capitalised (at present there is no published study on that)
vyet a large part of such expenditure is expended in that vyear.
If so; then the so called gross value added is  in fact net
value added and there is no-need for subtracting depreciation
from the gross value of capital stock to find out the net value
of capital stock &/. J

From the foregoing discussion it is clear that gross value

of suitably adjusted purchase price// is the most useful concept
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‘iﬁ':fheory and for empirical work. Thus we propose to use this
concept to measure the capital stock in the manufacturing sector
in India.

1.3 Measurement of Capital : Empirical Issues:

In empirical studies economists have tried to tackle the
problem of aggregation by converting the capital stock at some
base period prices (what it would have cost in the base period.
rather than'its ability to contribute to production). Similarly
gross additions to the capital stock and capital consumption are
valued in terms of base year costs for the particular type of
capitallrgnods produced or discarded. Basic to this concept of
the quantity of capital is that only cost-associated quality
change of capital goods is counted as quantity change.

Apparently the concept looks simple and easy to measure.
But practical measurement of capital eveﬁ as a cost measure is

full of difficulties 8/. GSome of these have been addressed in

this paper.

1.3.i Earlier Capital Estimates:

Measurement of capital has attracted the attention of many
researchers. !Most of these efforts have largely been to estimate
the capital stock at national level. The first comprehénsive
works in the field were made by Mukherjee and Sastry (;959) and
Datta and Vinod Prakash (196@). This was followed by Reserve
Bank of India (1963, 1972). However- these studies did not
provide comparable time series for a long run. Various efforts
have been made by subsequent researchers like AMukherjee

(1971), and Pratap Narain and Khera (1972) who attempted to



present the growth of tangible wealth in-the courntry taking into
account estimates available from the above mentioned studies.
Recent attempts by Datta Roy Choudhory (1977) and Fratap Narain

ang Katyal (1980)., attempt to present the estimates at the

sectoral level and to adjust some of the previous bench—mark
estimates to give a comparative picture of the growth of
capital stock in various industrial sectors of the economy,

over time.

Some other attempts in this direction may be seen in
Gothoskar and Shankar (1972), Kumar, Sarkar and Narain (1977).
Kapoor and Khera (1977), Shankar (1981), Chaturvedi and BEaachi
(1984), T. Rama Rao (1984), Goldsmith (1983); Dholakia (1983),
and finally C80 (1988).

Though there have been various attempts at estimating
capital stock at the aggregate level, yet there are no published
time series of capital stock in manufacturing industry in
India. . This study attempts to estimate capital stock in

registered manufacturing sector in India.

1.4 Estimates of Fixed Capital stock:

The present study confines itself to the measurement of
fixed capital Vstock in 42 large industries in reagistered
manufacturing sector in India from 1960 to 1986-87. the latest
~ period for which data ié-available from Annpual Survey of
Industries (ASI) till January 1991. These 42. industries account
for about 70-74% of total output of registered manufacturing

sector in India between 1973 to 1987.



..1.4.1 Methodology For Estimating Fixed Capital Stock:
We chose 196@ as a starting year because, (a) Censuz 1o

Manufacturing Industry (CMI) estimates were replaced by ASI in

1959 and hence a consistent series is available from 1968 , ey
Hashim and Dadi (1973) and Dholakia (1283), provide aross—net

ratios for ectimating Gross Fixed Assets in the base period.

Since . the’ series has to be extended to 1986-87 a
correspondence between ASI classification followed till 1971 and
NIC-1970 followed subszequently ﬁad to be found. . The
correspondence used in the study isr given in Table 1.
.éstimates for factory sector for 1973-74 provided correéspondence
at 2 digit level and therefore a product-wise mateching from 1978-
79 (NIC-70) to ASI 6@ was done and finally this correspondence
Was checked with 1973-74 ASI for census sector wﬁ}ph provided
this correspondence. The correspondence matcged largely but
wherever there were differences we persisted with
correspondence obtained through product-wise classification.
Aluminum (3B5) and Coal Tar ffom coke ovens (3D6) which
carresponded to Neonmn Ferrous Rasic Metals (NFEM,342) and
chemical products (329) respectively, formed only & part of
these latter industries. These were disaggregated by making
suitable assumptions as will be discussed later. In spite of our
attempts to ensure strict correspondence, yet certain problems

could not be avoided because of lack of appropriate information

2/.

1.4.1 Grosgs Net Ratioa:

To get the gross fixed capital stock series in the base



vear, at purchase prices gross—net rotio: wore applied.' " The
ratios bhave been taken from Hashim =i =73 (1973, p.14-15) and
~ Dholakia (1983, 1@%9). Wherever direct  correspondence between

<.

industries were not  found the rataiocs {for- tnhe next closer
industry were used. The gross net raticse applied Ffor 1960
estimates are given in Table 2. By applying these ratios
industry-wise and asset-wise, ectimates of aross fixed capital at
purchase prices for the base year 19260 were found. The industry-

wise asset-wise estimates for the beginning and the terminal

vears of the study are given in Table 3.

Before proceeding further with the methodology the following
adjustments were found necessary in case of Aluminum and Coal Tar
industries estimates tor the base year 19&60. It 1is assumed
that proportion of capital used for a product is same as - the
probortion of output for that product in total output of that
industry or capital output ratioc is same for all the products
in that . industry; for example these industries are Aluminum
(NFEM) and Coal Tar (chemical products) in our case 18/. Thouagh
it does not seem to be very unrealistic assumption , deviations
in capital output ratio within the similar product category
cannot be ruled out. In that case the capital employed for a
product category in an industry would be different. Yet, it is

expected that these deviations would not be significant enough to

make these estimates unreliable.

S

Once industry-wise asset-wise break up is obtained for the
bench mark vyear i.e. 1958; capital series is developed using

perpetual Inventory Method (PIM) 11/, in which the time series
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of capateal 1g built up step by step from time series of rupee
value o+ anvestment and prices of.capital goods.

Let kKgjj denotes the base period capital stock of ith
asset in ith industrv. Igjj the net investment in asset i in
period t in the same industry DE¢;; is depreciation of ith asset
in . year t, and DItj; the amount of ith assets discarded
during vyear .t 12/. Then we can write fixed capital stock for
industry j in year T, denoted by Ky; as:

N 4 T 4
K1y = 5__1 Koij + tZ:_l ‘iz_‘__l (Igij + DEgjy5 — Dlg;3)/Pea

j =1’2lllllll‘42

]

i 1,2.....4
t = 1960 - 1984

Pyi= Price Deflator for ith asset in period t

This 1is the equation used to estimate the asset-wise fixed
capital stock for ith capital asset in jth industry. The
methodology followed for estimating Investment in industry j in

asset i during t th time period Itij is given by 3

Ttij = (Btij — Bp-1ij) ¥ aij
Where E¢; 3 is the book value of ith fixet asset of
jth industry in period t and Et—iij is the book value of the same
asset in the previous year and a;; is the proportion of i th
asset in total assets i.e.-aj; = Ajj/A; where Aj; = value of i th
asset in industry j and Aj = Total assets in industry j.
Here the assumption is that total indestment in an year, say

1970, is divided according to the pfoportion of the assets

existing at the end of the prior period, i.e., 1969. - This

11



assumption to be guite valid because one-would expect some amtiunt

ot complementarity between assets, though complementarity may
not be linear. Since it dvnamises the investment pattern as
the proportion of assets change., this assumption 1s better than

assuming that base period proportions hold goeod for all the

years. One may, however, argue that the changes in the asset

.

structure may not be significant enocugh to change the
investment patterns and the asset-wise estimates of fixed
capital; & cursory look at the data doee not support such

argument . One may have to compute the entire series on the
aseumption of 'structure constancy of assete hypothesis’ to find
out the likely magnitude and direction of erra} 12/,

ASI has given ecstimates of different types of assets added
and discarded, only at 3 digit level while .industry-wise esti-
mates are agiven at 4/5 digit level. Thése figures at 3 digit

leYéijA'twef;.ﬂkeclassified to correspond to our industry
éFBuping, while industry—-wise actual addition and discarding were
used till 1971 (see Appendix I for mefhodalogy and table 4 for
correspondence) for post 1971 period explicit assumptions about
the useful economic life of each class of assets were made. This
has been discussed in the following section.

Data for assets added and discarded is not available for
the vyears 1941, 1962 and 1967. For the years 1961 and 19462,
assets discarded were taken as the average of proportion of

assets discarded to total fixed capital ( see Table %) . For 1967

average of 1946 and 1968 was used.

12



- '1.4.2 Asset-wise breakup of depreciation:

-i.THe figure of.depreciation_alibwénce reported in fAoj relate
to | the aggregate depreciation figure for all fype of fixed
assets. However +for ecstimating the gross capital zaool we
require the estimate of asset-wise depreciation. Foliowing

gaggplukia (1983) we have used the depreciation rates for different
| types of assets  : 7 per cent of Building and construction: 9%
for plant and machinery; and 12% for other fixed assets. We
ﬁave computed the depreciation charages on the basis of these
rates ‘énd\ worked out asset—-wise depreciation on the basis of
»aGhkual depreciation figure for the year in the following manner

for an industry say j for year 19641.

Dgy = -@7 X Bji1540 = Ay
Duj = 89 X Mjj94p = Az A= 2 A
i=1

Dpj = .12 X 051960 = Az
Ac tual depreciation = D;

p il961 MVKRAM SARABHAI (18R ARy

_ _ AN INSTIIUIE OF -

Therefore Dpj = A1/A ¥ Djijosi VASIRAPUR, AHMEDA';:S’_‘CEMEW
Where
ng = Depreciation on Buildinags in industr? 3
DM = Depreciation allocated to Flant and Machinery
ng = Depreciation allocated to Other Fixed Assets
Bj1940 = Capital Stock of Buildings in industry j
M;i1960 = 8tock of FPlant and Machinery in industry j
D;1940 = Other Fixed Assets in Industry j

Similar method of adjustment was used for adding discarding
of assets. OGroes (197§L‘states that " no way of depreciation
proved itself obviously correct or useful. More important than
refining these survival *unction,......:..., even more important

would be putting the disaggregated capital fiqure into a wider

production function. Thus while depreciation may be necessary to



cderive the gross fixed stock but it is no_ substitute for actual
=urvival of capital in an industry which relates to wear and tear
and techrological obsolescence. Which will require studies of
capital mortalitvy in industry and according to our knowledge at
present there is no published account of mortality studies in
India.

Finally thé additions and discarding was done at 7@0-71
prices, by deflating each type of asset separately. The def}ators
used for the purpose of this study are given in Table é&. The

methodology used is as following:

E = H + (IH / IFD ) + (DE /IFD y -
1961 1960 1261 const 1961 const
(D /IFD )
1961 const
IR = Investment in Buildings during 1941 -
1961
IFD = JImplicit price deflator for construction
const
DE = "Depreciation apportioned to Buildings for the year 1940
1960
bi = BRuildings discarded during 19461
19460

This methodology of discarding assets was followed till
1971. In the absence of data on actual addition and discarding of
assets from 1972 onwards explicit assumptions about the life of
‘assets have to be made for discarding the assets. CS0O (1988:8)
has qgiven average age of fixed assets in . its estimation of
capital stock. Katyal and Gupta (1984,78) have also given the

average life for different class of assets and their estimates

are also comparable to CSO escept in case of a few industries

14



',qnerg‘ they have cer miiterent economic life of machinery.
However, on the baooi: fots @on ectual addition and discarding
of assets from 1963-71, it seems that economic life of each
type of assets i1s much more tnan zugoested by CSO or by  Fatyal
and Gupta. For our purpoase of discarding we have made following

‘5a55umption5 regarding the life of each type of assets.

Building (Fucca) 108 vears

Flant and machinery

Transport and OFA

il years

15 years

Accordingly our estimates of discarding are much closer to
the  actual (see Table 7) and also clese to Goldar's (198&)
estimates of annual discarding rate of 2.2%. From the available
information on asset discarding it is evident that actually the
assets economic life ie much higher than usually presumed.

Secondly after 1271, discarding of assets is taken to be a
constant fraction of previous year capital stock 14/

Since no survey was undertaken in 1967 (See ASI 1968 Vol. 1,
88) aﬁd in 1972 because of change in ASI code to NIC-1978, the
figures for these two years were found by the following four
methods.
&) Trend 1973-86 extending backwards to 1967
b) Trend 1946@-71 extending to 1972
c) Average of 1966 and 1968 values and of 1971 and 1973
d) Interpnlétion -

The error rate in case of trend figures is quite high,
varying from 207 of average of 250%, interpolation comes guite
close to average. For simplicity we bhave used average fiqure for

these two vears.



The assumption wouic wni. &0l the time—-path of investment
and hence the likely eritwi iz not likely to be significant
since ptice-increases are more or less same 1in these two
pericds ( refer Table .3}

DIy = Fi-11
as compared to pre 1971 methodoloqay whose assets dicscarded as &

fraction of same year's capital stock.
DIty = Fti
The capital series thus arrived at is given in Table 8

covering the period 19268-61 to 1986-87. 15/

2.0 Summary and Conclusions

The present study is an attempt tc estimate the stock of
fixed capital in large registered manufacturing sector in India.
Though at present several theoretical as well as empirical
guestions remains unanswered, yet it is hoped that subsequent
research could focus on important empirical issues to improve the
estimates. Further research in the areas of replacement cost,
disaggregation of other fixed assets, aggregation problem and
adjustment in decline in the productive capacity of capital stock
through studies of mortality of capital and technological

obsolescence will be invaluable.
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Notes

This reflecte that measurement of capital has largely
been confined to individual researchers and hence is
limited to researcher’'s scope and coversge of study
and therefore no systematic estimates of capital
stock are available. GbSee also Goldar (1986.50)

See ward (1976.208)

Capital features as one of the factors of production in
growth .theories of early classical authors like Adam Smith
(19 ) and neoclassical authors like Solow( ). Meade (

The problem of aggregation in the measurement of capital
has been dealt in detail in Diewart (198@)

Z. Griliches pointe out that the most serious problem in
measuring capital is the one caused by changing nature of

the items being measured or priced—- the qguality change
problem.

Joan ‘Robinson, some problems~ of definition and
measurement of capital, in collected Economic Fapers,
Vol. 11, Oxford. EBasil Black Well.

For details see Goldar (1986,33-54) The arguments for
using gross or net stock in productivity or ~ capital output
ratio studies have received much &attention in the

literature. This has been discussed in detail in Goldar
(1986&) .

"Griliches offers an argument that to arrive at capital
series at base period costs, machinery should not be

" deflated by a machinery price index but by some more general

price index for the economy as a whole, since all relative
machinery prices changes are presumably a reflection of
chanage in real costs.

There ie a difference between economist’ s view of capital-
which looks at the physical production possibilities and an
accountant’'s view of capital as the financial resource which
enable the production possibility. Ward (197&) has suggested
1@ different concepts ot capital according to the different
objectives.

-~

Besides classification. transfer of units Aacross

industriecs poses & major problem especially when it
forms a part of different industry (in contrast to
when 1t 1is transferred within a group say 3JI17.1 to
319.3 both of which form a part of industry 319 (NIC-
70)). Wherever it was possible to incorporate information
because of non availability of break—-up only this

17
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ins st on has  been included. Retides  this, there  sre
TN it ancomparability across vears because of chanage
Lt i and coverage of industries over the years in ASI.
o e Uholakia (1983) and Goldar (1986) for some of the
problems of comparability of data.

Indiuziries mentioned in the brackets represents the ASI
incusiries. while the industries outside these brackets
correzsponding  te NIC-70 are a fraction of these ASI
inductries.

There 1= & large number of articles explaining Ferpetual
Inventory . Method (FIM). PIM was developed by Soldsmith
{1956). For detailse see Jdagdish Kumar, R.F.KEatyal and &.F.
Sharma (1986, 14) also see Ward (1976) for some other issues
relating to the use of PIM in developing countries alonawith
a case study of Lesotho. For some problems relating to the
use of FIM see Usher (1980).

We have taken four different types of assets i.e. Land.
Buildings and Construction which includes improvements to
land, Plant and Machinery which includes machine tools and
Other Fixed assets.

Asset~wise estimates for all the vears can be made available

on reguest.

This is because till 1977 we had the data on __.actual
additions and discarding which was derived as per the

methodology explained in appendix 1. We had taken assete
discarding as a proportion of same pericd’'s capital
stock while computing the average rate of discarding of
assets. Alternative assumption however is unlikely to

make any difference as assets discarded on the basis of
average discarding were higher because these were applied

to gross fixed stock of that year as compared to the
calculation 'of average discarding rate which were based on
the net capital stock of that year and these

apportioned according to the actual data.

Till 1971 the data used belongs to the Census Sector and
from 1973-74 AS]1 data is available for the entire factory
sector. It creates problem of data compatibility. However it
is important to note that Census sector accounts for about
95-98%4 of total fixed capital in the factory sector. The
Census sector accounted for 96.12% in 1966, 95.@8% in 1968,
5.6 in 1965 and 98.19% in 1973-74 faor 4 years for which
data for both could be obtained. The figures after 1971 were
not inflated to account for sample sector because a) The
study covers large industries within census sector alsoc and
hence sample sector in these industries is likely to be
insignificant and b) In some of the cases because of lack of
availability of disagglregated information the reported
figures for the industry are overstated. By netting these

18



the error ranae could be from @-Z%, which oo

two effects
will have to live with i1n the absence of hetter and mom e
disangregated intormation.

Acknowledgement{

valuable

I am greatly indebted to Prof. G. S. Gupta for his
comments and suggestions in preparing this paper.
thankfully acknowledge the help provided by my colleagues in
the programme especially by Mr. D. Durga Frasad, Mr. 6.

Sethu and Mr. Lawrence Peris.

I also

15



References

Barna. T.. (19615, "On Measuring Capital”", in F.A. Lutz
& D.C. Hague (eds.).The theory of capatal., New York : 8t.
Martin’'s Fress.

Bhatia. D.F.., (198Z). "Sources and extent of Error in  the
Estimate of Capital Fformation 1i1n  India”., Jouwrnal of
Income and Wealth, Vol. 6, Neo. 2, p. 117-29.

Central Statistical Organisation (CS0), (1988), Estimates
of Capital stock of Indian Economy as on March 1981. New

belhi, Department of Statistics. Ministry of Flanning,
Government of India.

Chaturvedi D.N. and HBsgchi A., (1984), "Age S&Structure of
Fixed Capital in the Indian Economy", Jdouwrnal of Income and
Wealth, Vol. 7. No. 1, p. 8Z-1@3.

Dadi, M.M. and Hashim S.FK., (198@), "Long term  trends

in capital output Raticos in Indian Economv and
Related measurement problems”, Journal of Income and

Wealth, Vol.4, No.2Z2, p. 71-83.

Datta. Uma and Vinod FPrakash ., (1%960), “An Estimate
of FReproducible Tanagible Wealth in India 194%-50", Fapers
on National Income and Allied Topics, vol. i, Eombay:

Asia Fublishing House.
Datta Roy Choudhury, Uma, (1977). *"Industrial Breakdown
of capital stock in India”, Journal of Income and Wealth,
Vol. 1, No.22. April.

Denison., E.F., (1957)., "Theoretical Aspects of Quality
Change ., Capital Consumption. and Net Capital Formation”,
in Froblems of capital formation, Studies in Income and

Wealth, Vol. 19, New York: National FEureau of Economic
Research.

Dholakia, E.H.. (1983) EBEehaviour of capital output ratios
in Indian Economy. Ahmedabad : Indian Institute of
Management.

Diewart. W.E., (1988) . "  Aggregation Froblems 3in the
Measurement of Capital”, im D. Usher (ed.), The Measurement
of Capital, Studies in Income and Wealth, Vol. 45, Chicago:
The University of Chicago Fress.

Domatr, E.D. (1961), "The Capital Output Ratio in  the
United States: Its Variations and Stability"., in F.A. Lutz &
D.C. Hague (eds.)., The Theory pt Capital, New York: 6&5t.
Martin's Fress.




- Goldar, B.N.,  tiosr S, seodiuriavaly  Growth in Indian
Industry., New Delna: < :. .4 fablishers Fvt. Ltd..

- Goldsmith, R.W., (195%1). A Ferpetual Inventory of National
Wealth . Studies in Income and Wealth., Vol. 14, New VYork:
National Bureau of economic Fesearch.

~~~~~~~~~ . (192%), The Financial Development ot Ingia
1868-77 ., New Haven : Yale Uriiversity Fress.

Gothoskar, 5. F. and Kripa Shankar, (1972) ., "Estimates
of Tangible Wealth in India", REI Bulletin, October.

Brilicﬁes, Z.. (1961) . " Capital Theory- Discussion",
American Economic Review, Vol. S1. No. 2, p. 127-70.

Groes, N.. (197&)., " Measurement of Capital in Denmark", The

Review of Income and Wealth, Series 22, No. &, p. 271-86.

Hashim, 5.R. and Dadi. M.M.. (197%), Capital output
relations in Indian manufacturing 1946-64 , Earoda @

=

M.S University Economic Series No. 2.

Jagdish Kumar, Singh A. and = Rajpal, D.F.,(1963),
"Estimates - of capital Formation in Public and Corporate
Sectors". EBhopal: Fourth Conference of IARNIW .

Katyal, R.K. and Gupta B.K.,. (1984, "Estimation of
Fixed Capital G&tock and Capital Consumption by Ferpetual
Inventory Method”", Journal of Income and Wealth, Vol. I,

No. I, p.75-81.

Kendrick, J.W., (1936), "Froductivity Trends : Capital and
Labour", Review c¢f Economics and Statistics, Vol.38, No.2.,
P.150.

———————— . (1961). " Some Theoretical Aspects of Capital
Measurement”. American Economic Review, Vol. 31, No. 2, p.
102-11.

————————— . (1974), Fost-war Froductivity Trends in the
United States, 1948-196%2. General Series Nog. 98, New York:
National Bureau of Economic Research.

———————— . (1976), The Formation and Stock of Total
Capital, General Series No. 10, New York: National Bureau of
Economic Research. ..

———————— . and Vaccara, BE. N., (1980), New Developments in
productivity Measurement and Analysis. Studies in Income and
Wealth, Vol. 44, Chicago: The University of Chicago Press.

Fumar, J. Katyal, R.F. and Sharma, S.F., (1986), "Estimates
of Fixed Capital Stock in India", Journal of Income and
Wealth, Vol.2, No.l, p.13-31.



Leontief. W.W. ., (19Z2)., “"Estimates of capital stock
of American Industriez 17247" . Harvard: Harvard Economic
Research Froject

Mukherijee.M. and Samtrv.N.5.R., (1929}, "An ectimate
of Tanoible Wealth ot ingiaY, Income and Wealth Series,
VIII.

Mukherijee,* M.. (1971). "An Exercise in the Estimation of
the Growth of Tangible wealth of India since 1900",
Indian Economic Journal, Vol. 1%. No. 2, p.

Narain., F.. and kKhera, R.N.. (1972),. "The Growth
of Reproducible Tangible Wealth in India from 1949-30" ,
8th IARNIW Conference (Mimeo).

Narain Fratap and Katyal R.F., (1980), "Long term trends
in capital output ratio”, Journal of Income and

Rama Rao., Tas (1984) . "Boge structure of Fixed
Reproducible Ascsets in the Indian Economy”". Journal of
Income and Wealth, Vol. 7, No. 1, p.&7-74

Reserve Bank of India, (1963, Estimates of ~Tangible

Wealth in India, RBI Bulletin., Yol XVII. No. 1,
January.
Reserve Bank of India. (1972), Estimates of Tangible
Wealth in India, RE]I Bulletin, %Yol XXVI. No0.18
October.

Ruagles, F. and Ruggles, N., (1961), "Concept of Real

Capital stocks and services in output, input and
productivity measurement”, NBER, Studies in Income and

Wealth., Yol. 25.

Usher., D..(ed.)(1980), The Measurement of Capital. Chicaago:
University of Chicago Fress.

Ward, M., (1976). " Froblems of Measuring Capital 1in Less
Developed Countries", The Review of Income and Wealth,

Series 22, No. 3, p. 207-221.



appendix 1

Methodeoliooy for Addition and Discarding of Assets

Te slunorote the methodology followed let us take the
example o+ 1ipaustry 209 of ASI 1960.

209 ot 45D cover ZI@ (F) (Refer Table 1) 211 (F) and
W12 (F) of MIC 1970 (F is partly).

Figurea of assets added and discarded have been aiven
for the industry 209. To find out addition and discarding of
assets in inddstry groups 210,211,212 ( which correspond to
269 of ASI) the following methodoloay was used.

“iewey. Total of fixed capital in-.industry 209 for each year
was found by totaling 4/5 digits industr;es constituting 209.
The preoportion of coverage of 289 by 210, 211, 212 was found

using

2]

Ki/Kope = by
i=1 i = 210,

A

11, 212
Where Kzpe is the total of industry 202 and K; 1is the
total of industries falling under 2@9 in our sample or in
other words b; represents the coverage of an industry in our
sample. Now we find the relative weights of each of the

industries in Z@9 covered by us to the total covered i.e.

3
Kzie 7/ ki = Fzi1g
i=1
Kz1r / ki = P21y
i=1
s
kzi1z / Ki = Fzi2 -
i= 1

Thus Fj; represents the relative weight of each of the
industries. Then asset added and discarded were distributed

proportionately in the following manner:
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AR Lo 3 By (assetwise)
AAR21@ ie assets added 1in industry Z108 and
methodology was uzed tor otber industfies slso.
Similar methoocoiogy was  followed for other

congtituting the larger arcupinag:

231 . (R31,232, 547,551 %
%11 (310.311,312,316)
&3} (Z17.314,319)

=41 (Z5@,331)

350 (Z40,343)

160 I5Z, 353,356, 360)
370 (Z60,361,.367,364)

similarly

industries

¥ The figures in brackets sho correspondence of NIC to ASI.
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Corrspandence Retweens NIC 1978 and ASI

NIC-78 Industry Description ' AST  Description Of the Industry

—— A e—
— e —

329 Miscellanemus Products of Petroleus and Coal

18 385 Products of Coal Tar in Coke Ovens 329,997 Others
311.2.1 Heavv Chemicals- In organic
19 318 Manufacture of Basic and Industrial, Organic 311.2,2 Heavy Chesicals- Organic
and Inorganic Chemicals and Gases much as acids 311.1.1 Ingroanic Fertilizers
Alkalies and their salts,gases like Acetylene 311.1.3 Bixed Fertilizers

DOxygen, Nitrogen etc.
| 311 Manufacture of Fertilizer and Pesticides 319.2 Insecticide, Fungicide and Weedicide

311.7 Dye Stutfs
313 Menufacture of Paints, Varnishes and Lacquers
yil 312 Banufacture of Paints, Varnishes and Lacquers etc,  319.1% Sizing Materials, Waxes Polishes etc,

z 13 Nanufacture of Drugs and Medicine 319.5 Drugs and Pharsaceuticals,

. 319.6 Soaps and Blycerine
PAS 314 Manufacture of Perfumes, Cosaetics, Lotions 319.7 Perfuses Cossetirs and other Toilet Preparations
Hair Dressings, Tooth Pastes, Soap in any fora,
Synthetic Detergeats, Shampoos, Shaving Products
Cleaners, Washing and scouring Products and Other
» 312.1 Vegetable Oils incl. Solvent Extracted file
y!] 315 Manufacture of inedible cils - 312.2 Dthers

31,3 Synthetic Resins and Plastics
311.5 Man Made Fibres in¢i. Regenerated Cellulose Rayom Nylon etc.
341.8 Turpentine and Rosin
311.9 Products of Fereentation Industries other than Alcohol .
F-] 3i6 Hanufacture of Turpentine, Synthetic Resins 311,184 Organic Cheaicals, Synthetic Rubber.Product and other Rasic Ind, Ches,
Plasic saterials and Synthetic Fibres like
Nylon, Terylene except Glass

319.1 Fine Chesicals inc]. Photographic Cheaicals
319.3 Textile auxiliaries

319.4 Sizing Material

319.9 Lac incl. Shellac

319,18 Slue and Gelatine

2 319 Manufacture of Chesical Products n.e.c. 319.12 Manufacture of Miscellaneaus Chemical Products- Others.
7 324 Manufacture of Ceant Lime and Plaster T4 Manufacture of Cement
b 138 Iron and Steel Industries 341.8 Iron and Steel (Metal)

345.3 Tron and Steel Casting and Forging
341.4 [ron and Steel structrais
;2 331 Foundries for Casting and Forging Iron 341.5 Iron and Steel Piges
and Steel
342 Nen Ferrous Pasic Metal Industries
335 Manufacture of Aluminue 42,979 Others { contd.)



Table 1,

Corrspondence Petween NIC 1978 and ASI

WC-¥ Industry Description 51 Description Gf the Industry

EETTe— —a

: 282.1 Manufacture of Milk Foods
21 Manufacture of Dairy Products 2022 Other Dairy Products
28.! Flour Mills

25.2 Rice Mills

2M frain Nill Products 285.3 Dal Mills
3. 2 Maufacture and Refining 7.1 Sugar Yaruus Pan
of Sugar {Vacuus Pan Sugar Factories)

218 Manufacture of Hydrogeoated Dils,Vanaspati ete, 9.7 Hydrogenated Oils (Vanaspati)

“Nt Yamufacture of Other Edible Dils and Fats 269.2 Mawfacture of Edible Oils {0ther than Hydrogenated Jilc)

212 Tea Processing - 89,4 Tea Manufacturing

73 Cotton Ginning, Cleaning and Bailing 739.1 Cotton Ginning Cleaning and Pressing

234 Cotton Spinning, Weaving,Shrinkin, Sanforizing 231.1 Catton Textiles
Mercirising and Finishing of Cotton Textile in Mill B
Z31.7 Tex. Dva., Bleaching, Finishing and Processing incl.Merc.Calen

232 Printing ,Dyeing and Bleaching of Cotton Textiles L1999

it}

[}

12

13

i

{3

i6

17

247 Spg.,Wvg.,and Finishing of Gther Textile

251 Jute and Mesta Spinning and Weaving

264 Narufacture of all type of Textile Garsents
Including Wearing Apparel

208 Manufacture of Pulp, Paper and Paper Doard

-

298 Tanning,furing ,Finishing,Esbossing and °
Jappaning of Leather

88 Jyre and Tube Industries

383 Manufacture of Plastic Products not elsewhere
tlassified {except House Furnishing)

384 Petrolewn Refineries

231.5 Art Silk
231.2 Jute Textiles

243.1 Clothing and Tailoring
243.3 Dthers

271.1 Pulp, Wood, Mechanical, Cheaical incl. Disselving Pulp
271.2 Paper-¥riting, Printing and Mrapping

271,3 Newsprint

Z71.4 Paper Board and Straw Board

271.5 Paper for Packaging

271.6 Hard Board inc}.Fibre Board and Chip Board

291 Tanneries and Leather Finishing Plants

8.1 Tyres and Tubes

399.7 Plastic Moulded Soods

321 Petroleus Refineries
{ contd.)

™D
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Corrspondence Between NIC 1978 and ASI

NIC-78 Industry Description 5!  Description OF the Industry
e —— =
350.1 Metal Containers and Steel Trunks
750.6 Welding
330.7 Safes ang Vaults
T98.9 Hurricane Lanterns
398,12 Sanitary and Pluabing Fixtures and Fitting of Metals
3 340 Manufacture of Fabricated Metal Products such 350.14 Manufacture of Other Metal Products Except Machinery n.e.c,
35 Metal cans froe Tin-Plate, Turn—Plate or
Enaslad Sheet Metal, Metal Shipping Containers
Barrels, Druss,Kegs and Other feps n.e.c.

8.3 folts, Muts, Mails, Screws, Springs, Chains etc.:
Ry} 33 Manufacture of Hand Tools and ' 30.18 Hand Tools and Small Tools
feneral Hardware
_ ' 360.8.1 Tractors, Harvestors etc.
B I8 Manufacture of Agricultural Machinery 368.8.2 Agricultural Isplesents
e, 30 Equipsent and Parts
38,1 Boilers and Steam Generating Plants
368.2 )
.3 332 Mawfacture of Prise Movers, Boilers and 388.3 Internal Costustion Engines
o Stean benerating Plants such as Diesel -
Engine and Parts
‘ 358.4.1 Textile Machinery
38.4.2 Jute Machinery
362.4.3
3460.4.4 Sugar Machinery
350,4.5 Tea Machinery
348.4.13 Gil Hill Machinery
5 353 Industrial Machinery for Fpod 368.4.14 Rice Dal and Flour Mill Machinery
and Textile Industries :
348.5.1 Size Reduction Equipment- Crusher Ball Mills etc.
38.5.2 Conveying Equipaent- Buckets Elevators etc.
768.,5.4 Mixers and Reactors - Kneading Mills, Turbo Misers etc.
368.5.18 Others
368.5.11 Power Driven Puaps- Reciprocating, Centrifugal etr.
368.5.12 Air and Bas Cospressors and Vacuua Pusps {contd. )
348.5.1 Ball Roller and Tapered Bearings
3 T% Manufactwre, Alteration and Repair of General 3:8.6.2 Speed Reduction Uhnits
Itess of Non Electrical M/C and others n.e.c.

37.1.1 Fquipeent for Senerating, Trans.,Disn. of Elec. incl, Transformers
3 348 Electrical Ind. Machinery and Parts I79.1.2 Electric Motors - ‘

R 341 Insulated Wires and Cables . 378.1.6 Electric Cables and Mires

37.1.3 Electric Fans
I70.1.4 Electric Lases
378.1.9 Household Appliances- Electric Iron, Heaters etc.
ks 343 Manufacture of Electrical Apparatus, 378.4 Manufacture of X-Ray Equipment, Teleprinter ang other £lec. Anpl. and §
Apoliances and other Parts such Lasps, Rulbs
Tubes, Sockets, Switches, Fans, Insulators
{except Porcelaind, Conductors, Irons, Heaters
Shavers, Yacuua "leaners Etc, Excluding Renairs { contd,)
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Carrespondence Between NIC 1978 and ASI

“NIC-78 Industry Description

51 Description Of the Industry

»

378.2.1 Telephanes

378.2.2 Telegraph Equipaent

I8.2.3 Wireless Cosmunication Appratus

378.2.A Radia Receivers, incl.Ampiifying and Public Address Systes
370.2.5 : ‘

are to be added to arrive at NIC
except for the codes with extension
.999 shich are to be subtracted.

2. This corrspondence largely matches
with the one given by CS0 in 1973 issue
of ASI for Census Sector

3. Calculation of value for industries
uith code .999 is given in the text,

4, Wherever there is no description of
industry, these have been aggregated
with othem industries in the same

sub-group.

378.2.5 Gthers
] 364 Radio,TV, Sound feproducing and Recording 33 .
Equipeent including Tape Recorders, Pubiic
Address Systes, Grascphone Records and Pre-
fecorded Magnetic tapes, Wire and Wireless
Telephone, Telegraph Eqp, Signalling and Detection
Radar and Other Electronic itess.
LS} 372 Bamfacture of Railway Wagons and 382.2 Railway Rolling Stock
Coaches and Parts
383.1 Manufacture of MOtor Cars
383.2 Buses and Trucks etc.
383.3 Autoaobile Anciliaries
. 383.4 Others
K7 374 Mamufacture of Motor Vehicles and Parts 383 Mamufacture of Motor Vehicles,
Sources Annual Survey of Industries Various [ssues
Sote: 1. All the figures of ASI industries



Table 2.

Gross/ Net Ratios for Different Categories of Capital
For the Year 1969

AST Hashim Grosz-Net Ratio
Industry Dadi/ - ====---- e
No. Dholakia Bldg. P & M OFA
201 20 1.5604 2.2170 2.1899
204 205 1.3781 2.6730 1.5200
206 207 1.6555 2.2164 2.4659
210 20 1.5604 2.217@ 2.1899
211 20 1.5604 2.2172 2.1899
212 29 1.5604 2.217@ 2.1898
239 239 1.7290 2.6647 2.1294
231 231 1.9432 2.3199 2.2413
232 231 1.9432 2.3199 2.2413
247 24 1.9536 2.3306 2.3212
251 239 1.7290 2.6647 2.1294
264 24 1.9536 2.3306 2.3212
2849 271 1.4501 1.6906 1.8135
290 291 2.4860 2.8512 2.95628
309 300 1.3178 1.7100 1.6917
303 399 1.5455 2.7a50 1.8143
304 321 1.3318 1.4873 1.8458
326 321 1.3316 1.4973 1.8458
3109 311 1.2760 1.5382 1.6507
311 311 1.2760 1.5382 1.6507
312 313 1.8848 2.6@83 2.2842
313 319 1.5@43 1.8188 1.9680
314 319 1.5043 1.8188 1.9689
315 312 1.6850 2.4827 1.7095
316 311 1.2760 1.5382 1.65087
319 319 1.5@43 1.8188 1.9680
324 334 1.3256 1.7122 1.8779
339 341 1.3297 1.5777 1.5778
331 341 1.3287 1.5777 1.56778
335 342 1.4723 1.8871 1.9982
3409 350 1.3290 2.0077 2.0958
343 350 1.3290 2.08717 2.9958
350 360 1.35@5 1.5564 1.5287
3562 360 1.3585 1.5564 1.5287
353 360 1.3505 1.5564 1.5287
356 360 1,.35@85 1.5564 1.5287
369 370 1.3386 2.8392 1.9140
361 370 1.3386 2.8392 1.9140
363 379 1.33886 2.04382 1.9140
364 370 1.3386 2.0392 1.9140
372 382 1.4789 1.9872 1.7144
374 383 1.7376 1.6846 1.8238
1
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Source:

Notes:

For all thre:s Jigit
Hashim and Dadi (137

Explained in the text.



Tatle I,

{A1] Valves are ip watrz ov 5o

Estimates of Fived Capital Stock Asset wise
For the Heginning and the Terminal Years,

1960 1985-8"

tand Building Piant & Other Total  iand Building Plant & Other Tot::

#3] Isp. iand Mory, F.feceic  FA Iep, Land Mnry. F.fissete  fA
2t 49 N2 TR 85,7 451.0 257 W8l 1M ISR M|
B ST LT A% 9.5 1126.9 47 ANRl 148 e NS
B 195 BTLE ORI B9 1388 09 1IEE TRCIE 12268 1RE4ES
248 8.7 M7 M8.2  IBLT 1M4.8 ] 1716 4835 i1ije 9811
Al KT B4 KRS 2.3 1RlE4 14 2244 TIZE MR 1e5R6
A2 9.8 23S MRES FETOIAEG 1Zi 6257 18224 1787 28389
2@ %S eSS a4 7T MRS 27 X B 72 BB
BN WS TITLL M4 HTIe MISL 1332 IM4T 14T 73 23TISE
2 ks TS 96 LB 99 1587 A% 1 94
07 ¥ 5566 18435 143 XELY I 13 6IBYY 4871 BBi4Z
Xy 237 1897.9 9.6 261.9 89792 SR 1 1 I AYAY 184 297
264 8.8 2.8 3.5 1.5 5.1 5% 475 2744 1180 M5
B 727 2529 SNB 0 245L.2 7877 @ O18958  TBIEY 1SR 1OTEES
B e 57 BT WS I3 AU RS/ AN S ST E A .5
B Bk BT TIZ ST 18638 424 e 47 THE BME
R 2.4 TN 224 M2 O Bas HF 1S 1887 M4 Wb
B 83,4 LTS WRLR O THRT MMLs 2554 BB eA176 21B7R 981BD
RS 8.8 1.4 8.2 1.8 {54 131 852 W2 HR &Y
e NS 7RSS W4 2B.4 9ER.B 84 12R!S 9IB%F 24978 (3@
M 9.0 %s.8 WS 2 YR 951 . el 168671 ST 2440
32 2.0 7.8 11687 2273 2444 76 747 16427 2 X3
I Hed 985 1323 ST 2982 &24 18568 29479 1IB% 51578
I e 2687 5.6 1862 THDL A8 W e I 1M
33 .3 .7 8.8 5.4 1182 25 sk BT (BRI 12089
s 129 wRR IR BT 19188 24818128 SMBE I8M 65
M9 W9 1486 8177 572 bALG 135 788 1B 35 fadsl
iz T O19R.4 0 2669 §79.3 BXL9 1109 14380 8497¢ 18E4D 121478
LR LI 2N M9 9.2 275103 8@ B2 4519™ WIS SIS
L % 179 /G2 3446 J%LE 67 1538 SreBR IR 6128
ML e M2 BS 18RLLG 128 SR 287 Tk 4RiML
M8 M. ML 9187 1857 MILLE 192 23! G743 MR 5%
- T W2 OIM5 95k 18N8 24 2438 138 MA% 1894
X S4 882 The 14T 148 | 2R BMT T (R
BRI LB 488 - 9.9 7.2 172 87 1T 4%t 278
T OOSLT OB R  AST 7B TE 43I ME M 3
T N HLS HLe 4 WS 2% M¥ M KE O3NS
W R4 OTES TR G Wb LI e I R - KR 3
¥ 7.2 4R O189.2 12,2 1585.4 172 4517 1881 491 W
¥ OBAE BB HTE 944 1BIR. 1S e s B3N
B4 %8 424 A3 65 1.6 F ) D 19 788 nAY
72 1834 13489 AN.2 1T M2 278 S8l 98B 122 1aM4)
o RSO 14857 33 T M7 497 (3415 T78:8h 13049 188348

Source: Caleulated ac per the methodology given in the paper
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Table 4.

Corrspondence Between ASI and K!i" w:oed
for Addition and Discarding of Assets
for the Period 1963 to 1971

Sr. No ASI NIC
1 202 201
2 205 204
3 207 206
4 210
5 211
6 209 212
7 231
8 232
9 247
10 231 251
11 239 230
12 243 264
13 271 280
14 291 299
15 300 300
16 310
17 311
18 312
19 311 316
20 312 315
21 313
22 314
23 319 319
24 321 304
25 329 306
26 334 324
27 330
28 341 331
29 342 335
30 340
31 350 343
32 350
33 352
34 353
35 360 356
36 360
37 . 361
38 " 363
39 370 364
40 382 372
41 383 374
42 399 303



Source: Calculated ¢n the basis of
other tablecs

Note: NIC codes are to be added to arrive at ASI e.g
to get the total value for the industry 209,
210,211 and 212 of NIC are to be added and to
find the value of 231, 231,232,247 and 2E1 are
tc be added.



Tabie S,

Fagrres are proportions)

Proportion of hssets Discarded to Total Fixed Capital
For the Feriod 1963-1971

Ind. Code 1963 194 1965 196 197 198BG89 1R 1971 Average
2 0.5 0.eMe B.885T  0.8805  €.8R:4 Q.05 Q.BMS  B.B0ST R.BI2 BB
M OROMI QNI G.B197 - B.0207 R8T 01090 60170 B.MID B.2145  0.034
W08 0010 RBIN BRI BB RIS BB 0NN 0.0 8.01F
M 8.1 BT A8l .B126 Q.0153 Q.20 B.818¢ B.818 .M B0
M REE LA LB VRUER 0T LER BLM QA B0IF AR
247 B850 68050 Rl 012 RIS 0B 6.MBF 2. LBIF &8I
2R OR.083 Q821 B.BXET Q.05 QBNE EHW B.BMs RBNE 008 BME
BIOMY B850 B.RI07C 0.010¢ 0.805T 9.0000 B.0i25 6.4 08116 B8O
7 MBI M RRIET Q218 .87 8.8 Q2025 8.4 R.BII6  0.09%
47 0819 .00 B.8187 0.018¢ 0.5 B0l B.0i5 Q.014 80116 0.8
20 6.9 B.BMR B.8187 B.PIA4 60057 2.0 B.2175 8L 80115 Q%
%4 0033 28479 .36 B.8119 0.022 Q.04 B.8377 2073 0.083 0.M417
B A.0BST 0.82%0  Q.004 .8070 B.003R R.MT 6.8 R.BITT RBITA Q8105
28 8.017 6.817 0.0285 0.0t 08730 0.0388 - 0.0134 .05 8.5 0.023
30 .0M4 68077 6.8872 8.5 BEIR AWM B.057 MM B 68383
ROLETE 0.4 BB B35 B BAXE R.UK7 Q.74 0.2 BB
WBOB.B0I8 005 0.0817 .AMT A28 B2 RESH .M RIS RIS
W 0.0000 0.8007 0.008c 2.M0T2 0.003 .19 0829 Q.07 A2 8.0
e .05 R.M7T G.014T 20657 00041 BN .M P88 8.7 B.B19
31 80142 0870 08142 0.0851 2.8040° 0.0020 0.0410 0.3328 .88 0.BI%
M2 OBEIZE MRS B B.8M5 M Q.05 8.03%1 BT 0.M2 .8174
33 8.0677 0181 0.00:5 0.803) 0.8 Q.M B.ESH A.RM6 0.8249 .83
34 0.0877 08180 0005 0887 90870 Q.73 B.83 A6 88249 £.015
M5 0007 Q.00 0.8127 80055 .08 0.8 8716 0.8 0.8098 9.8087
M 80185 88073 88145 0.0050 B.004! 2.829 B.MIT B.BSTS @.883! B.01%
319 8.0877 B.818! 0.885 0.0 0.M7E 0.8073 0.ATR .25 B.B29 .51
74 D.BOSE  R.00d¢ 0.6 QM4 Q0117 0.088¢ B.BTR 0.828 6.7 .89
38 0.8 0.0 G.MEN BB 0.2 0.4 B.BMT Q.02 .815% 0.8
IOz 0.7 B.AETR B89 B.8290 BT B.B3 Q.23 BBISH B.IS3
[ OA0e54 0.7 £.8035 88076 0.4 0.0 6887 0N .87 D.M8T7
MO0.07% 0.M9T RGBT 6.8 07200 A.323 6.9 .88 BRI 88167
W07 0.5 0.8057 C.M8: 0.5 £.0327 .89 0.0 B.AIN 2.814
TEOMM8S Q.04 B0 MBS0 .02 BN 809 8813 88T
T2 8285 00184 B.8527 B.MIB9 Q.81 2.9 0023 M .83 BB
IS5 0084 RBIZ .MM e.el 88052 BB 0.3 .81 R8T
T B.EMS Q.03 D03 .81 Q.08 0.2 .02 8.8 .05 0.817%
38 0.012 0.0 Q.00 B.BTI BB 00349 AMR LMY 6087 241
Bt 08126 0.0000 0.80:0 0.0871 0.878 009 .81 0.807 0.0833 0.81M4
¥ O8.0126 .08 .88 0.7 0.A1ME 8.8M9 R8I 0.0837 @003 0.9
4 0.812 9.0085 0.8 08971 Q.22 0.8 AN A.NGT B.0SES B.BIM4
372 80180 8.0 8.0095 Q.80(9 8.8826 0.8037 B.0EQ B.887 2.M75 B.RSY
M 0.005% 0.0138 0.0 08047 0.885 0.0057 B.00% 8.8065 0.010 0.0079

Source: Annual Survey of Industries
Notes: Explained in the text



Implicit Deflator for Machinery,

1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1978-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87

Table 6.

Construction
and Other Fixed Assets

Construction Plant & Other Fixed
Machinery Assets

58.8 64 .0 72.9

61.0 66.0 73.2

63.4 69.0 T4.7

64.7 71.4 79.7

67.7 74.5 81.1

72.8 78.4 84.8

78.0 83.8 91.4

82.5 87.3 95.2

87 .8 88.0 95 .6

93.9 90.4 97.7

100.9 100.9 190.9

196.1 194.5 127.5

111 .4 119.6 116 .4

124.6 122.2 124.9

161.2 156.2 156.8

175.1 173.2 170.8

182.1 178.8 168.1

189.7 172.8 171.8

206 .3 182.9 186.8

237.1 211.4 229.9

269.3 231.6 263.0

317.9 254.2 298.0

378.4 267.6 3p8.7

426.1 283.8 387.4

481 .1 296.9 323.6

529.8 326.86 372.2

590 .17 344.5 389.7
1. Implicit deflator for Construction has been
derived by chain-index method from 6©0-61 and
1982-81 as base years. Deflator for Machinery
from various issues of National Accounts
Statistics (NAS) and Machine Tools have been
taken as Wholesale_Price Index (WPI) of Machinery
and Machine Tool and for other fixed assets WPI
of Transportation
has been used.
2. The Correlation coefficient between Implicit
Deflator of Machinery derived from National

Accounts Statistics (NAS) and WPI of Machinery is
©.996. Deflator for other fixed assets has been
taken as transportation equipment, for one
Transpert equipment constitute one of the major
components in OFA and secondly it is very close



Source:

to deflatorzs us=d by other researchers.
National Acccunisz Statiztics, Various Issues

Database on Indizn Econcomy by H.L. Chandhok
and Policy Group, 1990.
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Table 7.

Proportion of Assets Dicarded on the basi:
of Different Assumptions

Col. 1 Col. 2 Col. 3 Col. 4 Col. b

Assumptio Ass. Actual Error Error
ASI 1 2 60-71 % , 1 % , 2
201 0.0347 0.0514 2.0853 7.8969 @.8471
204 @ .0297 @.0437 0.0344 @.2130 -0.1594
206 ©.3328 2.0487 .2157 ©.6776 ©.5178
210 ?.2310 @.04€61 P.2153 ?.6678 @.5063
211 2.8294 @.2435 2.2153 P.6486 0.4802
212 @.8268 2.0396 2.2153 @.6132 ©.4292
239 0.2258 @.0377 D.0228 P.3852 @.1159
231 2.2385 @2.0455 ?.0096 @.7892 @.6851
232 ©.2312 0.0465 0.0096 ©.7933 ©.6927
247 @.0311 @.0464 @ .0096 @.7933 ©.6912
251 2.0306 @.0456 2.2096 ©.78397 ©.6859
264 2.0363 @.0541 2.2417 @.2292 -0.1486
2892 0.2314 P.0469 2.2185 2.7761 ?. 6660
299 ?.0328 2.0454 2.8223 ©.5091 @2.2764
K177 0.0306 @.2455 0.0263 @.4221 2.1404
303 @2.8351 @.8517 ©.0496 @.08398 -0.4148
304 ©2.0364 @.0543 @.0156 @.7126 @.57156
306 @.2347 @.8517 2.0089 @.8279 P.7436
3102 0.8352 2.9526 @.0199 P.6218 @.4346
311 2.2362 0.0542 ©.08196 ?.86380 @.4591
312 ©.2322 2.0479 @.2174 v.6364 @.4591
313 2.0334 ?.2494 p.9151 ©.6945 @.5477
314 ?.9315 @.0466 2.2151 @.6758 2.5202
315 @.0319 2.8476 2.0287 0.8170 @2.7276
316 ©.2302 ?.0452 ©.2199 @.5595 @.3416
319 ©.2341 p.o507 .0151 @.7221 @ .5578
324 @.9336 B.0501 ©.2187 .6270 @.4431
339 2.0323 ©.2487 @.0153 @.6857 ©.5268
331 2.2322 2.20479 2.8153 @.68028 ?.5251
335 B2.0348 ©.8520 @.20257 @.8924 2.8364
340 0.0326 ©.0484 @.0167 @.6551 P.4874
343 ©.28339 @ .0507 0.8167 @.6735 @.5076
350 2.0329 @.0487 2.2176 .6388 @.4645
352 @.43186 @.024868 ©2.2176 ?.6240 @.4423
3583 2.9315 @.0467 2.8176 2.6233 @.4410
356 @.2322 2.2478 2.0176 2.6320 ?.4534
369 P.3307 ?.0455 2.0134 @.7054 2.5632
361 ?.0307 @.2456 ©.0134 @.7261 ?.5632
363 ©.2311 ©.0461 p.0134 0.7094 ?.5689
364 2.92285 0.2420 0.2134 0.6810 @.5294
372 P.9269 ©.0394 ?.0057 @.8555 2.7878
~ 374 @.8323 @.0481 2.2879 ©.8359 @.7551

e e e e = e e - . R e e e b e e e e e e = = e e = B e e e e e e = e .

Source: Col. 3. pertains teo the actual data (refer table 6 )

while figuresz for eccl. 1 and col. 2 have been
calculated as per the assumptions given above.

Co
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Notes:

1. Assumption 1 has life of Land & Building 100
years Plant and Machinery 3@ years and Other fixed
assets which includes Transport equipment and other
assets as 15 years. :

2. Assumption 2 has life of these assets being 80,20
and 10 years respectively as suggested by Central
Statistical Organisation (CS0,1988)
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