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CAPITAL INTENSITY IN THE LARGE-SCALE
MANUFACTURING OF PAKISTAN

RUKHSANA KALIM*

Abstract. The objective of this paper is twofold. First it tests the Sen’s
proposition on the role of working capital in determining factor intensity. Second
the future prospects of employment in the manufacturing sector are examined.
Twenty-eight industries at a three-digit level of dis-aggregation in the
manufacturing sector of Pakistan have been selected. We found no verification of
Sen’s arguments on the role of working capital in affecting the degree of capital
intensity in different industries. The analysis has shown that on average capital
intensity is high in many industries and has increased over the period of time
reflecting low employment potential in manufacturing sector.

I. INTRODUCTION

From the employment point of view capital intensity is generally defined as
the ratio of capital to labour used in a production process or industry at a
given time: the higher the ratio the more is the capital intensity and
vice versa. Generally developing countries are in shortage of capital hence
minimizing capital intensity as an investment criterion is considered
desirable. In practice, there are many factors involved in the choice of
technique of production and a clear dichotomy between capital intensity and
labour intensive techniques cannot be made. Nevertheless, some indicators
have been used in economic literature to measure the degree of factor
intensity in order to (a) study the variations in factor proportions; (b)
examine the functional relationships between partial factor inputs and
outputs; (c) analyze the efficiency in factor use and finally (d) see the
prospects of employment in the sector. In pursuing almost the similar
objectives, we will investigate the degree of factor intensity ill the large-scale
manufacturing sector of Pakistan.

*The author is Associate Professor at the Institute of Management Sciences, The University
of Lahore, 1 KM Raiwind Road, Lahore (Pakistan).
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Earlier some studies have been done on the degree of capital intensity in
the large-scale manufacturing sector of Pakistan. For example, Islam (1970)
by using value-added per employee (VA/L) as an indicator of capital
intensity measured capital intensity in the manufacturing sector of Pakistan
for the year 1959-60. By comparing his estimates with the United States he
found a high degree of capital intensity in Pakistan in the sense of having
more than average VA per employee in Pakistan. Later, Khan (1970)
measured the degree of capital intensity in twenty industries in Pakistan by
using capital-labour ratios for the year 1962-63 on the basis of the CMI data.
By comparing his estimates with the United States and Japan he also reached
a startling conclusion that on average the capital intensities for Pakistan
manufacturing were higher than for Japan or were close to the US ones.
Hussain (1974), Kemal (1976a), Hamid (1978) and Afridi (1985) also
reported a high degree of capital intensity in the manufacturing sector of
Pakistan.

All the above-mentioned studies which used capital-labour (K/L) or
capital-value-added (K/V) ratios as an indicator of capital intensity ignored
the role of working capital completely. The inclusion of working capital in
the value of fixed capital according to Sen (1972) affects not merely the
absolute rates of surplus but also relative rates since it tends to have larger
adverse effects on the surplus-ratio of less capital-intensive techniques.
According to Sen (1975), two concepts must be differentiated, mechanization
and capital intensity. The former is concerned with machinery and possibly
other types of fixed capital, like buildings, excluding working capital. The
latter includes working capital in the value of fixed assets. It might be the
case that the ratio of working capital to physical capital in different industries
may vary quite widely and will frequently tend to be higher for relatively less
mechanized techniques (Sen, 1975, p. 47). Hence, the inclusion of working
capital could make the ordering of capital intensity of different techniques
quite different from that of mechanization (Sen, 1975, p. 48).

Moreover, all the above-mentioned authors with the exception of Kemal
(1976a) used the unadjusted CMI data on the value of fixed assets and made
no effort to adjust the data for underestimation of the capital stock.

Contrary to the earlier studies, this study takes into account the role of
working capital along with the fixed capital and tests the Sen’s proposition
on the importance of working capital in the measurement of capital intensity.
An effort is also made to adjust the CMI data on the value of fixed assets
(capital stock) for the price increases each year and for the underestimation
for the years 1969-70 to 1989-90. The adjusted data of capital stock may
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give us a better picture of the analysis of capital intensity in the
manufacturing sector. The paper is organized as follows: Section Il describes
methodology and the procedure of collecting data. In Section 111 capital stock
data is estimated and the CMI data on the value of fixed asset is adjusted
accordingly. In Section IV the degree of capital intensity is estimated by
using capital-labour and capital-value-added ratios for 28 industries for the
years 1977-78 and 1984-85 respectively. A comparison in terms of variations
in the degree of capital intensity is made between these two years. Finally,
Section V concludes the major findings of the study.

Il. METHODOLOGY AND DATA COLLECTION

For measuring the degree of factor intensity two indicators, viz. capital-
labour (K/L) ratios and capital-value-added (K/V) ratios are used in a
broader sense. Keeping in view the importance of working capital
(mentioned in Section I) we have summed the value of fixed assets (fixed
capital) and working capital together. Thus two measures of capital labour
ratios are provided. Ki/L uses the value of fixed capital divided by the
number of employees at a given time, whereas K,/L uses the sum of fixed
and working capital divided by the number of employees. A similar
procedure has been adopted in measuring capital-value-added (K/V) ratios.
Value-added is the gross value-added at constant prices of 1975-76.

The value of capital stock is the adjusted net value of fixed assets (the
details are followed in the next section). In the manufacturing sector this
consists of the value of land, building, plant and machinery and other fixed
assets (CMI 1984-85). The working capital (stock) includes the value of raw-
materials, chemicals and dyes, spare parts, packing materials, fuels and other
input materials, finished and finished products and by-products at the end of
the year (CMI 1984-85). All the data is in constant prices of 1975-76.

We have made our estimates for twenty eighty three-digit industries of
Pakistan for the year 1984-85. The estimates for the year 1977-78 will be
used for comparative purposes. The selection of the year is dependent on the
availability of data.

I11. ESTIMATION OF CAPITAL STOCK

Following the method of Vines, Muscatelli and Srinivasan (1990) a time
series of net fixed asset (capital stock) for the periods of 1969-70 to 1989-90
has been constructed by the perpetual inventory method by using annual
estimates of gross fixed capital formation (reported in the Pakistan Economic
Surveys of different years) in conjunction with a depreciation value of 10
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percent per annum as reported in the United Nations (1985) for the
manufacturing sector of Pakistan.

The value of capital stock (Ko) for the benchmark period (1969-70) has
been arrived at by multiplying the estimated incremental capital-output ratio
(assuming that average equals the marginal) by output of that year.

The incremental capital-output ratio (ICOR) of 2.5 was derived on the
basis of a three year moving average of incremental output and gross fixed
capital formation for the year 1969-70. To check the stability of ICOR we
also estimated the ICORs for the periods of 1979-80 and 1985-86. While the
ICOR remained unchanged at 2.5 for 1979-80, it showed an increase in
1985-86 (3.4). We also calculated an ICOR of 3.0 on the basis of a simple
average of annual incremental output and investment for the periods of 1969-
70 to 1989-90. Later we estimated the values of fixed assets by applying
different ICORs and depreciation rates to check the stability of our estimates
of the value of fixed assets. As the results are not substantially different from
each other, it supports our view that this procedure is fairly realistic and
robust. In order to adjust the capital stock values to a constant price basis the
following identity has been used:

Ki = Kig + 1/Py—d; (1)
Where
Ki = the capital stock at time t.
Kix = the capital stock at previous year.
Iy = the gross fixed investment at time t.
P; = the price index of year t based on 1975-76 prices.
/P = the gross fixed investment at time t divided by the price index

of year t.
d; = depreciation based on K.

The benchmark value of capital stock (Ko) in 1969-70 is at the constant
prices of 1975-76.

The calculated value of capital stock as shown in Table 1 takes into
account price fluctuations in investment goods each year and is closer to the
national accounts figures of the gross fixed investment. The annual average
growth of capital stock according to our estimated values is 4% per annum
during 1969-70 to 1989-90 using end point estimates. The use of these
estimated values of capital stock will hopefully give a better picture of
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capital-labour and capital-output ratios for the large-scale manufacturing
sector of Pakistan. Nevertheless, possibility of incorrect estimates remains.
For example, the depreciation rates may not be accurate, there may be some
unknown problems in the published data on the gross fixed capital formation,
etc.

TABLE 1

The Estimated Value of Fixed Assets in the Large-Scale
Manufacturing Sector

(Rs. in million)

Year 5 /P, | d, K Growth in K, (%) l
1969-70 | 2174 | 27330 i TR LT
| 1970-71 2677 2733 27274 0.2
' 1971-72 1912 2727 26459 o3l
1972-73 1418 | 2646 25231 46
1973-74 1037 2523 23745 59
1974-75 2263 2375 23633 0.5
1975-76 4468 2363 25738 8.9
1976-77 5349 2574 28513 10.8
1977-78 6399 2851 32061 12.4
1978-79 6478 3206 . 35333 10.2
1979-80 6254 3533 18054 | 7.7
1980-81 5388 3805 39637 | 4.2
1981-82 | 5608 3964 | 41281 4.1
1982-83 6244 4128 | 43397 5.1
1983-84 | 6653 4340 | 45710 5.3
1984-85 6181 4571 | 47320 | 3.5
1985-86 | 7315 4732 | 49903 | 5.5
1986-87 6725 4990 | 51638 | 3.5
1987-88 | 7257 31 ot I v 4.1
1988-89 7970 5373, | 56328, 4.8
1989-90 | 8408 5633 | 59103 | 4.9

The wvalues of Gross Fixed Capital Formation (I) have been taken from
various issues of Pakistan Economic Surveys and were deflated at the price
index for manufacture at the constant prices of 1975-76.
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At a disaggregated level it is difficult to estimate the value of fixed
assets for industries as there is no information on gross fixed investment by
industry sectors. For the purpose of this exercise it has been assumed that the
same ratio of capital stock between different industries (as reported in the
CMI) holds and that the reported capital stock figures of all industries are
biased downward/upward by the same aggregate ratio which we have
discovered, an adjustment of the value of capital stock for all industries has
been made. All the other data on working capital and gross value-added,
however, have been taken from the CMI.

IV. MEASUREMENT OF CAPITAL INTENSITY IN
THE MANUFACTURING SECTOR

Tables 2 and 3 show capital-labour ratios in terms of Ki/L and Kj/L
respectively for the periods of 1977-78 and 1984-85. Industries have been
grouped according to the end use for the sake of convenience to analyzing
the data. Columns 2 and 4 show the ranking of industries accordingly to
capital intensity. We have compared capital-labour ratios in each industry
with the average capital-labour ratios in total manufacturing in the same year
as well between the two years taken, i.e. 1977-78 and 1984-85.

According to the first estimates (Table 2) the average capital-labour
ratios Ki/L are Rs. 92.0 thousands per employee for the total manufacturing
sector in 1984-85. The iron and steel industry shows the highest capital-
labour ratios. Wood and cork products, furniture and fixture, industrial
chemicals, glass and glass products and non-metallic products industries are
other sectors where Kj/L ratios are above the average of K;/L ratios for total
manufacturing. Food manufacturing, paper and paper products, drugs and
pharmaceuticals and plastic products industries are also highly capital-
intensive in terms of ranking position, however, Ki/L ratios in these
industries are slightly less than the average of Kj/L ratios for all industries.
Tobacco, wearing apparel, footwear, ginning and baling of fibres,
miscellaneous, petroleum and coal products, fabricated metal products and
professional goods industries seem to be labour-intensive.

Looking at the structure of industries, the intermediate group of
industries on average shows the highest capital-labour ratios as compared to
consumer goods and capital goods industries.

By comparing the capital-labour ratios between the two time periods we
can see from Table 2 that average (unweighted) capital-labour ratios in total
manufacturing increased from Rs. 66.0 thousands in 1977-78 to Rs. 92.0
thousands in 1984-85. The increase of K;/L in total manufacturing is 39%
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TABLE 2

Capital-Labour Ratios in Major Groups of Industries in
1977-78 and 1984-85 (First Estimates)

1977-78 1984-85

' First Estimates First Estimates

| Industries K\/L Ranking K/L Ranking

e ) (2) (3) (4)

| Total Manufacturing 66.0 §2.0

| Consumer Goods 61.2 _ 61.0
Food and manufacturing 110.0 24 86.9 19
Beverages 78.3 20 807 17
Tobacco 46.3 11 323 5
Textiles 49.6 14 34.6 12

- Wearing apparel 345 3 26.9 1
Leather and leather products %1.5 21 S1.8 9
Footwear 294 4 350 ]
Ginning and baling of fibres 40.0 7 28.1 2
Wood and cork products 5006 16 115.8 21
Furniture and fixtures REN f 1718 23
Paper and paper products 117.6 26 872 20
Printing and publishing 42,0 8 9.4 14

| Pottery china 97.0 22 573 13
Miscellancous 526 17 29.3 4
Intermediate Goods 100.4 198.6
Dirugs and pharmaceuticals 59.9 13 85.9 1%
Industrial chemicals 220.3 28 2601.7 25
Other chemicals 48.2 12 33.6 12
Petroleurn and coal products 19.2 ] 38.5 7
Rubber products 214 3 62.2 15
Plastic products 112.8 25 814 16
Glass and glass products 50.5 15 119.4 22
Mon-metallic minerals 118.9 27 177.4 24
Iron and steel 106.0 23 309.0 26

 Capital Goods 50.0 51.3
Fabricated metal products 48.4 13 9.9 8
Machinery non-clectrical 76.3 19 34.4 10
Electrical machinery 42,7 9 54.6 12 |
Transport equipment 43 .4 10 34.5 Ll 5
Frofessional poods 21.3 2 _28.2 3 J

MNotes:

Ki/L is the value of fixed assets per worker. The values are in
thousands of rupees at constant prices of 1975-76. Ranking is done
in such a way that the increase in numbers indicates an increasing
degree of capital intensity.

Source: Calculated from the CMIs (1977-78 and 1984-85).
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TABLE 3

Capital-Labour Ratios in Major Groups of Industries in
1977-78 and 1984-85 (Second Estimates)

1977-78 1984-85
Second Estimates Second Estimates
Industries K+L | Ranking | KuL Ranking
(1) (2o 3 (4)
Total Manufacturing 9.6 123.1 i
Consumer Goods | 877 83.0
Food and manufacturing 1394 23 115.3 17
Beverages 918 17 108.4 15
' Tobacco 87.5 16 69.9 6
| Textiles 6.6 10 T1.5 8
Wearing apparel al1.9 12 5 5002 | 3
Leather and leather products 128.0 21 102.5 13
Footwear [ 351.1 f 69.6 2
Ginning and baling of fibres [ 490 4 299 1
Wood and cork products ' 58.4 i 140.5 22
| Furniture and fixtures 50.0 5 176.6 24
Paper and paper products 136.7 24 115.8 19
Printing and publishing 8.4 7 £1.4 9
Pattery china 106.7 19 TG 7
| Miscellaneous & 60.4 u 434 2
Intermediate Goods 133608 . 2454
Dirugs and pharmaceuticals 16:7.7 20 136.0 21
Industrial chemicals .. 2718 27 336.6 26
Other chemicals 71.7 14 953 11
i Petroleum and coal products 4.4 2 135.0 20
| Rubber products 368 3 89.5 10
Plastic products 130.3 22 1049 14
Glass and glass products 8.8 8 140.8 23
Mon-metallic minerals 150.9 26 [ 2070 25
Iron and steel s 1405 | 25 | 3591 | 27
Capital Goods 75.4 974 |
Fabricated metal products 618 Il 53.6 o1 Liodf
bachinery non-electrical | 103.1 13 1154 18
Electrical machinery | B r 13 1091 la
Transport equipment 74.5 Is | 978 12
| Professional goods : 32.4 1 434 2

Notes:  Ky/L is the value of fixed assets plus the value of working capital (stock)
per worker. The values are in thousands of rupees at constant prices of
1975-76. Ranking is done in such a way that the increase in numbers
indicates an increasing degree of capital intensity.

Source: Caleulated from the CMIs (1977-78 and 1984-85).
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while the capital stock increased by 48% (see Table 1) during 1977-78 to
1984-85 showing that the employment must have increased by 6.5% (48%-—
39%). Looking at the aggregate employment figures (459,000 in 1977-8 and
492,000 in 1984-85) the increase is 7% for the periods of 1977-78 to 1984-
85 (calculated from the CMI of the respective years) showing our estimates
of capital-labour ratios are robust.

Among consumer goods industries capital-labour ratios have increased
in six out of fourteen industries, viz. beverages, textiles, footwear, wood and
cork products, furniture and fixtures, and printing and publishing. The
increase in capital-labour ratios is substantial in two industries, viz. wood
and cork products and furniture and fixture. The increase in capital-labour
ratios in these industries may be due to the high growth of industrial real
wages which according to one study was 7.6% per annum during 1976-1981
(Noman, 1988, p. 162), thus, inducing the investors to substitute capital for
labour. There is also the possibility that the new plants may be using modern
and imported techniques of production thus indicating increased capital-
labour ratios. However, the overall decline in capital-labour ratios in the rest
of the consumer goods industries has offset the overall increase in these
ratios in some industries with the result that overall capital-labour ratios in
the consumer goods industry group almost remained the same during 1977-
78 to 1984-85. The overall decline in capital-labour ratios in some consumer
goods industries may be associated with the increased utilization of capacity.

With the exception of plastic products, almost all the intermediate group
of industries show a substantial increase in capital-labour ratios. The highest
variations in capital-labour ratios have occurred in the iron and steel industry
followed by rubber products, glass and glass products, and non-metallic
mineral products industries etc.

The capital-labour ratios on average in capital goods industries have
slightly increased from Rs. 50.0 to Rs. 51.3 thousands per employee. The
capital-labour ratios have increased in the electrical machinery, transport
equipment, and professional goods industries while in the fabricated metal
products and non-electrical machinery these have declined.

A comparison of the 2 years indicates that the average capital-labour
ratios have remained the same in consumer goods industries while these have
increased slightly in capital goods industries. A major role in increasing the
average capital-labour ratios in total manufacturing sector in 1984-85 as
compared to 1977-78 has been played by the intermediate group of
industries. Our analysis is consistent with Hamid’s analysis who also found
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the highest capital-labour ratios in the intermediate group of industries in
1975-76 (See Hamid, 1978, p. 10).

We have found low capital intensity in terms of K;/L ratios in capital
goods industries. Khan (1970) and Hamid (1978) also had the similar
findings.

Looking at Table 3 the estimates of capital intensity in terms of Ky/L
show that these have increased from Rs.90.6 thousands in 1977-78 to
Rs. 123.1 thousands in 1984-85. The rank correlation between K;/L and Ka/L
in 1984-85 is 0.87. The ranking position according to the second estimates
across industries did not change significantly except in the petroleum and
coal products industry in 1984-85. With the exception of this industry we
have found no significant evidence that lower mechanization in terms of
K4/L ratios is characterized by higher capital intensity in terms of Ky/L ratios
and in general found no support for Sen’s (1972) concern. In the petroleum
and coal products industry, the ratio of working capital to fixed assets
appears to be very high where Ky/L ratios are above average of K,/L ratios
for total manufacturing as compared to Kj/L ratios which are less than
average of Ki/L ratios for total manufacturing in 1984-85. The ratio of
working capital to fixed capital stock in the petroleum and coal industry was
2.55 in 1984-85 (calculated from our estimated data on physical capital and
the reported CMI data on working capital) which reflects the fact that the
petroleum and coal industry may carry a very large stocks of raw materials as
compared to the fixed assets so its ranking position in the second estimates
changed significantly.

On the basis of percentage changes in Ky/L over K;/L on average there
is no conclusive evidence that labour-intensive firms use relatively more
capital in the form of stocks as pointed out by Sen (1972).

Some observations can be made with respect to the analysis of capital-
labour ratios. As a particular point of time these observed capital labour
ratios reflect a large number of historical circumstances relating to factor
prices, ex ante technological possibilities etc. Between two time periods the
overall increase in capital-labour ratios in 1984-85 as compared to 1977-78
shows that capital intensity has increased and that on average, workers have
more capital stock to work with. Different industries are showing a different
degree of capital intensity. Many reasons can be assigned to the wide
variations in capital-labour ratios at the disaggregate level. For example, the
increase in relative factor prices may have led industries to substitute capital
for labour. How far these industries are responsive to changes in relative
factor prices is an empirical question which can only be answered by the
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estimation of the elasticity of substitution between capital and labour with
respect to relative factor prices. In the case of developing countries there is
sufficient empirical evidence to indicate that the elasticity of substitution in
the manufacturing sector is positive which indicates that relative factor prices
can play an important role in determining capital-labour ratios (among many
others see, for instance, Roamer, 1975; Kim, 1984 and Malik et al., 1989).
The use of more advanced technology might have increased capital-labour
ratios in some industries. However, there are many other factors as well
which may lead to high capital-labour ratios. For example, an increase in
under-utilization of capacity across industries between the two time periods
might have affected capital-labour ratios and which may not be easy to
identify empirically (see Bhalla, 1975).

For calculating capital-value added ratios, the two methods have been
used again, Ki/V shows the ratio of fixed assets to value-added, while Ky/\V
shows the ratio of fixed and working capital to value-added {see Tables 4
and 5 respectively). As there is no output indices for each and every item, we
have deflated value-added by the wholesale price index of 1975-76.

Capital-value-added ratios on average are Rs. 2.59 for all industries in
1984-85. Among consumer goods industries, wood and cork products,
furniture and fixtures, paper and paper products and pottery china are found
to be capital-intensive industries whose capital-value-added ratios are above
the overall average in both estimates (Ki/V) and (K,/V) in 1984-85 (see
Tables 4 and 5). Among the intermediate goods industries, glass and glass
products, non-metallic minerals and iron and steel are the most capital-
intensive industries. Capital-value-added ratios are exceptionally high in
furniture and fixtures in 1984-85 (Table 4). There may be some problem of
data on value-added in this industry. Average capital-value-added ratios are
the lowest in capital goods industries in 1984-85.

We have found that, with the exception of industrial chemicals the
industries where K;/L ratios are above the average of total manufacturing are
also characterized by above the average Ki/V ratios in 1984-85 (wood and
cork products, furniture and fixtures, glass and glass products, non-metallic
mineral products, and iron and steel).

Comparing capital-value-added ratios between the two time periods it is
evident from Tables 4 and 5 that Ki/V and K,/V ratios for total
manufacturing declined from Rs. 3.19 to Rs. 2.59 and from Rs. 4.11 to Rs.
3.39 in 1977-78 and 1984-85 respectively. With the exception of the
intermediate group of industries, the other two groups of industries are
showing an overall decline in average capital-value added ratios during
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TABLE 4

Capital-Value-Added Ratios in Major Groups of Industries in
1977-78 and 1984-85 (First Estimates)

1977-78 1984-85
Industries | First Estimates First Estimates
KV Ranking K/ Ranking
L1 (2) (8) -0 - id4)
Total Manufacturing 3.19 eligi * 2
Consumer Goods AT 2.26 B
Food and manufacturing 349 15 2.09 14
| Beverages 1.98 b 2.05 13
| Tobacco 0.84 2 1.13 4
Texules 4.01 18 ... . 2.57 19
Wearing apparel . 1525 3 [~ 1.39 7
Leather and leather products i R | 10 : 1.00 3
Footwear ' Je58a =21 o 1.56 9
Ginning and baling of fibres 1.85 ] 1.25 5 "
Wood and cork products 382 o 1.36 23 |
Fummiture and fixtres 2,74 13 B.25 26
Paper and paper products 5.24 25 341 22
Printing and publishing 2.32 12 1.99 I3
Pottery china 6.27 26 120 21
| Miscellaneous 2,79 14 1.12 4
| Intermediate Goods : 241 3.23
| Drugs and pharmaceuticals 1.1 4 1.36 6
Industrial chemicals 4.36 23 248 18
Other chemicals 1.87 b 0.78 2
Petroleum and coal products 0.06 | 0.6% 1
Rubber products 1.01 3 233 17
Plastic products 4.09 21 222 16
tilass and glass products [ 400 20 5.51 25
Mon-metallic minerals 4,22 19 3.09 20
Iron and steel s o U 24 | 480 24
Capital Goods 2.66 1" 'T62
Fabricated metal products 188 17 | 1.63 10
Machinery non-electrical 4.30 22 1.65 11
Electrical machinery [.80 7 1.55 B
Transport equipment 2.20 11 1.68 12
Professional poods - 1.54 5 1.56 9

Notes:  Ranking is done in such a way that the increase in numbers indicates an
increasing degree of capital intensity. K,/V is the ratio of value of fixed
assets to value-added at the constant prices of 1975-76. All the values are
al the constant prices of 1975-76.

Source: Calculated from CMIs (1977-78 and [984-83).
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TABLE 5
Capital-Value-Added Ratios in Major Groups of Industries in

1977-78 and 1984-85 (Second Estimates)

147

1977-78 1984-85 3
Second Estimates Second Estimates
Industries K/ Ranking KW Ranking
- (1) (2) (3) ) el
_Total Manufaciuring 4.11 3.39
Consumer Goods 4.62 308 2
Food and manufacturing 4.43 18 2.0 12
Beverages 2.33 6 275 11
Tobacco 1.59 2 2.45 b
| Textiles 4.99 22 a7 19
Wearing apparel 2.59 & 2.60 9
Leather and leather products 313 12 1.96 4
Footwear 274 9 3.09 15
Ginning and baling of fibres 22T 5 1.33 1
Wood and cork products 4.41 17 4.32 23
Furniture and fixtures 354 15 48 27
Paper and paper products .08 27 4.53 24
Printing and publishing 3.50 14 273 10
Pottery china 6.80 28 395 a2
Miscellancous 17} 3.20 13 .66 3
Intermediate Goods 3.21 3.84 |
Drrugs and pharmaceuticals 1.499 4 21500 5
Industrial chemicals 538 24 319 7
Other chemicals 2.78 1y .35 2
! Petroleumn and coal products 011 ] 2.41 7
Rubber products 173 3 136 18
Plastic products 4.72 20 2.86 13
Crlass and glass products 4.66 19 6,30 2
Non-metallic minerals 535 23 .60 21
| Iron and steel =S 26 5.58 25
Capital Goods 4.01 3.08
Fabricated metal products 4.96 21 227 )
Machinery non-electrical 5.80 25 349 20
Llectrical machinery 3.00 11 ERY 16
Transport equipment 379 16 am 14
Professional poods 234 7 241 7

Notes:  Ranking is done in such a way that the increase in numbers indicates an
increasing degree of capital intensity. KoV is the ratio of value of fixed
assets and working capital (stock) to value-added at the constant prices of

1975-76,

Source: Calculated from CMIs (1977-78 and 1984-85).
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1977-78 and 1984-85. The overall decline in Kj/V ratios in 1984-85
indicates that the efficiency in the use of capital stock has increased. The
increase in the cost of capital after 1970s (see Planning Commission, 1978)
may have induced entrepreneurs to utilize the existing capacity more
efficiently in order to meet any increase in demand for their products.

The rank correlation coefficient between K1/V and K»/V ratios in 1984-
85 is 0.87 and shows a strong relationship between the two estimates.

The technical relationship between Ki/L and Kj/V at a point of time
indicates that most of the industries with high Ki/L ratios also show high
Ki/V ratios. High capital-labour and capital-output ratios at a point of time
may be due to under-utilization of capacity which is common in many
developing countries (see, for instance, Winston, 1971; Pasha and Qureshi,
1984; and Afroz and Roy, 1976). However, between two time periods the
average fall in Ki/V and K,/V ratios for all industries in 1984-85 indicates
that the efficiency in the use of capital stock has increased. We may say that
one of the reasons for the decline in capital-value-added ratios in subsequent
years is the increase in capacity utilization. In the intermediate group of
industries the average capital-value-added ratios, however, have increased in
1984-85 as compared to 1977-78.

V. CONCLUSION

Many theoretical and data limitations in the measurement of capital stock
necessitate to read the results with caution. From the analysis made in this
paper, no substantial proof of Sen’s proposition on the role of working
capital has been found. Unlike the Sen’s arguments, the ranking order among
different industries almost remained the same taking into account working
capital in the estimation of capital intensity. There is convincing evidence
that overall capital intensity in the manufacturing sector increased and
substitution of capital for labour had been taking place. Some industries such
as wood and cork products, furniture and fixture, industrial chemicals, non-
metallic minerals and iron and steel are highly capital intensive industries in
terms of both high capital-labour and capital-value-added ratios. According
to the end use, the intermediate goods industries on average are found to be
the highest capital-intensive ones in terms of K/L and K/V ratios while
capital goods industries on average are showing the lowest capital intensity
in terms of the K/L and K/V ratios.

Increasing capital-labour ratios may be due to many factors such as the
changes in relative factor prices and the increased use of imported
technology. It is not clear at this stage whether the changes in K/L ratios
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were driven by the changes in technology or by relative factor prices. This
would require a detailed analysis of the features of technology and the form
of the production function in the manufacturing sector.

On average the escalation in capital intensity over the two time periods
taken (1977-78 and 1984-85) indicates that the overall future employment
prospects in the sector are bleak.
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