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FOREWORD 

This research report ispart of IFPRI's continuous efforts to understand the relation
ship between technological change in agriculture and overall economic growth that 
expands employment and income opportunities for the poor in developing countries. 
The research is a collaborative effort with the Centre for the Study of Regional Develop
ment at Jawaharlal Nehru University in New Delhi. 

The study documents and analyzes the structural changes that have occurred in 
the Punjab economy since the green revolution of the mid- I960s. With two input-output 
tables-one for 1969/70 and the other for 1979/80-the authors have traced the 
sources of structural changes and examined the changes in the intersectoral linkages 
and the quantum of indirect and induced income and employment generated bv different 
secto;s. Thus the study provides information and critical understanding required to 
develop programs that enhance the sectoral income and employment multipliers. 

The study highlights changes in the relative impcrtance of the primary, secondary, 
and tertiary sectors in the economy of Punjab in the wake of improvements in agricultural 
production technology. It also brings out significant structural changes within these 
sectors. For instance, within the primary sector, the relative share of ciop production 
has declined, whereas that of animal husbandry has increased. Similarly, within man
ufacturing a notable change has been the emergence of machine- and metal-based 
industries. These changes are reflk:cted in the operation of the economy at a higher 
technological level and in the increased labor productivity in most sectors. 

Pointing to the large public investment In rural infrastructure that both preceded 
and followed the introduction of the new agricultural technology, the authors conclude 
that while the primary importance of agricultural development cannot be d,,ied, its 
success is by no means independent of other factors. 

It is notable that the agricultural breakthroughs in Punjab stimulated growth in 
other sectors of the economy, but not as much as had resulted from similar breakthroughs 
in other regions or countries, perhaps because of the large net outflow of capital from 
Punjab. This observation raises important issues on the role of further igricultural 
growth as well as the problem of interregional disparities and. how best to deal with them. 

Just Faaland 

Washington, D.C. 
August 1990 
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1 
SUMMARY 

This report analyzes the structural changes that have taken place in the Punjab 

economy as a consequence of rapid economic growth since the introduction of the 

new seed-fertilizer agricultural te-hnology during the mid-1960s. The report also at

tempts to identify the contribution made by agriculture in the growth process of the state. 
the state, thanks to large investmentsAgriculture has been a vibrant sector in 

undertaken in irrigation both before and after indepenidence in 1947. But the introduc
the mid- I960s brought about a qualitativetion of seed-fertilizer technology during 

change and led to unprecedented growth in agricultural output, particularly for wheat 

and rice. Because of close input, output, and consumption linkages, rapid agricultural 
growth was accompaaied by even faster growth in the secondary (industrial) and tertiary 

(service) sectors. Consequently, both total and per capita incomes have increased 
annual rate of 5.0 percent from 1960/61rapidly. With the state income rising at an 

to 1983/84, the primary (mainly agricultural) sector recorded an annual growth rate 

of 4.5 percent, the secondary sector grew at 5.6 percent a year, and the tertiary sector 

at 6.8 percent. These growth rates were significantly higher than those registered by 

the rest of the country. 
in the Punjab economySome of the structural changes that have taken place 

consequent to its rapid growth are worth noting. First, even though the primary sector 

continues to dominate the Punjab economy to a much greater extent than it does the 

country as a whole, the economy is undergoing a perceptible process of diversification. 

Whereas the share of the primary sector declined from 59.9 percent in 1960/61 to 
from 14.6 to 17.250.0 percent in 1983/84, that of the secondary sector increased 

percent, and that of the tertiary sector from 25.4 to 32.8 percent during the same period. 

Second, the new technology has resulted in phenomenal increases in wheat and 

rice yields. This, in turn, has made wheat and rice the dominant crops in the state, 
accounting for nearly 60 percent of the total gross cropped area. Modernization and 

adoption of new technology has necessitated an increasing use of intermediate non

agricultural inputs in the production process, thus strengthening the intersectoral linkages. 

Further, because of the increasing use of intermediate inputs in agricultural produc

tion, value added as a proportion of value of output has tended to decline. Important 

changes have also taken place in the relative shares of factor incomes in value added in 

agriculture. In particular, the share of interest and depreciation as a proportion of value 

added has tended to grow because of increasing use of capital in the production process. 
no doubt exog-The new seed-fertilizer technology in wheat (and later in rice) was 

enous to start with. But a noteworthy achievement in Punjab was the rapid process of 

internalization of this technology and its successful exploitation by Punjab farmers. The 

most crucial element in making this possible was large public investment in irrigation 

and power, scientific research, extension services, roads, markets, and other rural 

infrastructure. Because of assured profitability of the new technology, public investments 

in infrastructure were supplemented by large private investments. Along with improved 

agriculture, important technological improvements have also taken place in some man
use of power, and general improvementsufacturing lines because of upgraded skills, 


in infrastructure.
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Manufacturing continues to be dominated by agroprocessing industries, with textiles
accounting for about one-fourth of total manufacturing activity in both value of output
and value added. This is followed by other agriculture-based industries, particularly
food processing and dairying. However, a notable change is that basic metal industries,
metal products, manufacture and repair of vehicles, and bicycles and parts had by
1979/80 become fairly important manufacturing sectors in Punjab. The emergence of
machine-based and metal-based industries reflects the deepening industrial structure 
of the state. 

Because of tne much higher level of agricultural output and manufacturing activity,
trade and transport and other services such as public administration and banking and
insurance have significantly increased their share in the state economy. The Punjab
economy, which cortinues to be dominated by agriculture and agriculture-based indus
tries, is showing signs of aslow and gradual transition toward a more diversified economy. 

An analysis of intersectoral linkages in the Punjab economy shows that a higher
use of intermediate inputs in agriculture has led to more roundabout methods of
production and much larger direct and indirect increases in the demand for nonagricul
tural inputs and generation of significant linkages. But the total effect of direct, indirect,
and induced demand on the Punjab economy is considerably reduced because of large
scale imports of intermediate inputs and consumption goods. The incremental direct
and indirect output requirements from the domestic economy are notably smaller in
Punjab than in India as a whole because of the high level of imports of industrial goods.
The gains of the "green revolution" in Punjab are, therefore, increasingly shared with
the rest of the country. This is evident from the considerable number of workers who 
come from outside the state during the planting and peak harvesting seasons. 

A comparison of 1969/70 and 1979/80 input-output tables brings out some of the
changes that have taken place in the disposal of gross domestic product (GDP) at market
prices among various elements of final demand during this period. Consumption remains
the most important activity, accounting for nearly 60 percent of gross domestic expen
ditures during both 1969/70 and 1979/80. A significant change is a marked increase
in the share of gross fixed capital formation in GDP during 1979/80 compared with
1969/70. Another notable feature of the Punjab economy is that despite very large
imports of industrial products as inputs for the agricultural and manufacturing sectors
and for final consumption, the increasing exports of wheat, rice, and cotton and of 
some agroprocessing and other industries have made it a highly export-surplus economy.
Whereas substantial resources were transferred to Puniab for both rehabilitation and
infrastructural investment for a number of years after independence, there is evidence 
to suggest that considerable savings from the Punjab economy have been used for
investment outside the state since it became surplus in agricultural production. A major
challenge for policymakers is to create a climate that encourages the investment of
these savings within Punjab, thereby accelerating the growth rate of the secondary and 
tertiary sectors. 

An analysis of forward and backward linkages among various sectors in the Punjab
economy shows that some important changes have taken place in the nature and
number of these linkages. During 1969/70, only the agricultural sectors, including
animal husbandry, and some agroprocessing sectors were generating high forward and 
backward linkages on account of income and wage income with and without import
leakages. During 1979/80, many more sectors joined this group (when linkages are
conside'.e. without or with import leakages), indicating that the economy was function
ing at a higher technological level. The important new sectors with import leakages 
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are some machine-based and metal-based industries on the one hand, and trade and 
transport, other services, banking, and real estate on the other. 

The multiplier analysis further confirms that important changes took place in the 
structure of the Punjab ,.conomy during 1969/70-1979/80. For example, in 1969/70, 
it was primarily the agriculture-based industries that recorded the highest indirect 
income and employment. In 1979/80, in addition to these, other industries such as 
basic metals, metal products, other chemicals, machine goods, electrical and nonelec
trical machinery, and drugs and pharmaceuticals also began to show high indirect 
income and employment levels. It is also found that, since major economic activity is 
devoted to meeting the consumption needs of the Punjab population, those sectors 
that have an important place in the consumption basket have very high induced incomes. 

The rapid growth and structural transformation of the Punjab economy has taken 
place primarily as a result of technological breakthroughs in agriculture. The Punjab 
experience underlines that in an agriculture-dominant, labor-surplus economy, rapid 
growth in agriculture has widespread effects and can become a powerful instrument 
for marked acceleration of the overall growth of the economy. 

The Punjab experience also emphasizes that it is possible for a region within a 
large country to enjoy the fruits of specialization and comparative advantage in a 
constrained "open" economy context. Punjab was able to derive the maximum benefits 
of specialization in agriculture because, being a state of India, it could freely export its 
agricultural surpluses at favorah!e prices, import modern agricultural and industrial 
inputs from the rest of India, and attract a large number of agricultural laborers from 
other Indian states. 
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2 
GROWTH OF THE PUNJAB ECONOMY
 
SINCE 1960/61
 

Input-output analysis is a powerful tool for understanding the structural features of 
an economy and baring the underlying intersectoral linkages in it. The existence of 
two input-output tables for Punjab, one for 1969/70 lAlagh, Bhalla, and Kashyap 1980, 
104-113) and the other for 1979/80 (Appendix 1, Table 44), should be helpful for 
understanding not only the tructural features but also the changes that have taken 
place in the Punjab economy over this period. However, by its very nature, an input-output 
table is a snapshot of an economy at a point of time. Although a comparison of the 
two snapshots can certainly provide some understanding of structural changes, it tails 
to give any insight on the dynamics of change during this period. In order to provide 
a background for further analysis and to fully appreciate the nature of these changes,
the pattern of sectoral growth is reviewed by examining the behavior of the net state 
domestic product by industry of origin between 1960/61 and 1983/84. 

Overall Growth 
Punjab is one of the smallest s' tes of India, accounting for 1.65 percent of the 

country's area and about 2.45 pet cent of its population. This state bore the main brunt 
of the partition of India in 1947. However, within a few years after this shattering 
experience, Punjab was able not only to rehabilitate its economy but also to emerge 
as the richest state in India. By 1983/84, the per capita income in Punjab was 3,560 
rupees (Rs) compared with a national average of Rs 2,288. Table I shows several 
features of the remarkable rate of growth since 1960. First, as a result of an annual 
growth rate of about 5 percent in net state domestic product during 1960/61-1983/84, 
the per capita income recorded a growth of nearly 3 percent a year and almost doubled 
over this period.' During the same period, national income and per capita income in 
the country as a whole grew at annual rates of nearly 3.5 and 1.3 percent, respectively. 

Second, although all sectors of the Punjab economy have been growing at impressive 
rates, growth has been particularly high in the secondary and tertiary sectors; for 
example, durlng 1960/61-1983/84 the primary sector grew at an annual rate of 4.1 
percent, while the secondary sector had a growth rate of 5.6 percent and the tertiary 
sector, 6.8 percent. 2 The respective growth rates of these sectors at the national level 

Since tile Punjab was reorganized in 1966/67, time series data on state income are available only from 
1960/67 onward. The Economic Adviser to the Government of Punjab has given a figure for 1960/61,
but NSDP figures for 1960/01-1905/06 have not been estimated. In addition, all data up to 1969/70 are 
at 1960/61 constant prices and the later data are at 1970/71 constant prices. In view of this, it is difficult 
to obtain exact growth rates for the ntire period 1960/01- 1983/84. An attempt has been made to convert 
the I QOOs figures to IQ70/71 constant prices, but the limitations of this exercise are worth noting. Growth 
rates from 1970/71 to 1983/84 are more reliable for this reason. 
2The three sectors of the economy are defined as follows: Primary-agriculture; animal hu! bandry; forestry 
and logging; fishing; and mining and quarrying; Secondary-manufacturing; construction; and electricity, 
gas, and water supply; Tertiary-transport, storage, and communications; trade, hotels, and restaurants;
banking and insurance; real estate and ownership of dwellings; public administration and defense; and 
other services. To simplify the text, all subsectors within these categories are also referred to as sectors 
throughout the report. 
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Table 1-Net state domestic product at factor cost, by industry of origin, 

1960/61-1983/84 
Growth Rate 

1960/61- 1970/71-

Industry 1960/61 1969/70 1970/71 1979/80 1983/84 1983/84 1983/84 

(Rs million)' (percent) 

Agriculture" 
Livestock 
Forestry 
Fishery 
Miningard quarrying 

Subtotal: primary sector 

Registered manufacturing 
Unregistered manufacturing 
Construction 
Electricity 

Subtotal: secondary sector 

Transport and storage 
Trade and hotels 
Bankingand insurance 
Real estate and dwellings 
Public administration 
Other services 

Subtotal: tertiary sector 

Net state domestic product 

4,532 
744 

16 
4 
I 

5,207 

287 
355 
608 

42 
1,292 

321 
1,003 

125 
215 
137 
447 

2,247 

8,836 

6,687 
1,672 

26 
5 
2 

8.302 

582 
570 
806 
113 

2,161 

442 
1,770 

212 
228 
273 
672 

3,597 

14,151 

6,212 
2,131 

30 
5 
5 

8,382 

567 
582 
938 
112 

2,109 

503 
1,803 

231 
230 
317 
697 

3,780 

14,362 

8,188 
3,352 

58 
8 
2 

11,607 

1,235 
1,028 

889 
204 

3,416 

90A 
2,874 

447 
227 
563 

1,129 
6,149 

21,172 

9,153 
3,830 

68 
10 
4 

13,065 

1,600 
1,287 
1,258 

350 
4,494 

1,138 
4,228 

737 
360 
925 

1,182 
8,570 

26,130 

3.3 
6.9 
6.6 
4.2 
5.7 
4.1 

7.8 
6.7 
2.4 
9.1 
5.6 

6.6 
6.7 
8.1 
2.0 
8.6 
4.6 
6.8 

4.9 

3.6 
4.6 
9.1 
5.2 
2.5 
4.9 

5.7 
7.8 
4.5 
9.8 
7.1 

6.8 
7.9 
9.8 
4.1 
9.8 
4.2 
7.3 

5.4 

The Statistical Abstract of Punjab, various issues (Chandigarh: Economic 
Sources: 	Based on data from Punjab, 

and Statistical Adviser, various years). 
Parts may not add to totals because of rounding.Note: 


"In 1070/71 prices.
 
"Refers to crop production only.
 

rate of growth in 	the primary sector
2.2, 4.2, and 5.0 	ptL7cent. Thus, while thewere 

nearly 	double that of India, growth rates in the secondary and tertiary
in Punjab was 

one and a half times higher. Further, although the growth of the 
sectors were nearly 
primary sector in Punjab was substantially lower than that of the other sectors, it is 

quite impressive when compared with other low- and middle-income countries (see 

Westley 1986). The various sectors within the primary, secondary, and tertiary sectors, 

however, recorded varying rates of growth. For example, within the primary sector, 

income from agriculture grew at an annual rate of 3.3 percent and that from livestock 

at about 7.0 percent. Within the secondary sector, income from electricity grew at the 
than 7.0 percent.

rate of 9.1 percent and from manufacturing at slightly more 

Third, because of the differential rates of growth in the three sectors, their respective 

shares in the total net state domestic product underwent a significant change. During 
conthe share of the primary sector, when measured in 1970/71

1960/61-1983/84 
s,.nt prices, declined from 59.9 percent of the state income to 50.0 percent. The share 

percent to only 35.0 percent. On the other hand,
of agriculture declined from 51.3 
during the same period the slare of the 	secondary sector increased from 14.6 percent 

sector from 7.3 percent to 11.0 percent. A 
to 17.2 and that 	ol the manufacturing 

in the share of the tertiary sector in the net state domestic product,notable shift was 
rose from 25.4 percent in 1960/61 to 32.8 percent in 1983/84. The changes

which 
in the shares of different sectors are more pronounced when calculated at current 

prices. Despite the rapid growth of the 	primary, secondary, and tertiary sectors, the 
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primary sector continues to dominate the Punjab economy to a much greater extentthan it does the country as a whole. Thus, for India during 1983/84, the primarysector accounted for only 40.9 percent of total income compared with 50.0 percentfor Punjab, while the secondary and tertiary sectors' contribution to national income,at 20.6 percent and 38.5 percent, respectively, was much greater than their contributionin Punjab. Nevertheless, it is obvious that the Punjab economy is undergoing a processof sectoral diversification in terms of income generated by various sectors. This sectoraldiversification in income sha.-,:s has not been accompanied by a commensurate diversification of the work force. In fact, the proportion of the male work force engaged inagriculture increased substantially from 56.2 percent in 1961 to 63.6 percent in 1971.Only during 1971-81 was there a small decline in the male work force in agriculture(India, Ministry of Home Affairs 1982) to 60.0 percent in 1981.Fourth, all three sectors have contributed to the growth of the economy. However,since a high proportion of state income his always come from the primary sector, thegrowth of this sector has directly and ind rectly been the main engine of growth inthe state. For instance, out of a total increase of Rs 17,293.3 million in state incomebetween 1960/61 and 1983/84, Rs 7,708.6 million (as much as 44.9 percent) wasprovided by the primary sector.

Finally, as a consequence 
 of the introduction of new seed-fertilizer technologyduring the mid-I 960s, the growth rate of state income and of the primary, secondary,and tertiary sectors accelerated appreciably during 1970/71 -1983/84. Since the thrustof economic development in the state has been provided by the agricultural sector, adetailed discussion of its performance is undertaken next, followed by a brief discussionof the growth of the secondary and tertiary sectors of the economy. 

Growth and Transformation of Punjab Agriculture 
Punjab has recorded a very high rate of growth in agriculture since the inceptionof planning in 1950/51. 3 It was during the 1950s that the basic institutional andeconomic infrastructures were created in agriculture through land reforms and massive
public investments. These investments were 
made in development of irrigation and
electric power, foundation of agricultural research and extension services, strengthening
of the cooperative credit structure, and expansion of markets. Simultaneously, landreform legislation was passed and put into effect. Although land reforms were halfhearted and failed to bring about any perceptible improvement in the distribution oflandownership, they did succeed in abolishing the intermediaries and reducing theincidence of tenancy, thereby facilitating consolidation of holdings. These developmentsduring the early postindependence years laid the foundations for rapid growth andmodernization of agriculture. Because of large-scale investment in irrigation and otherrural infrastructure as well as changes in institutional structure, Punjab was able torecord an agricultural growth rate as high as 4.6 percent during 1950/51-1964/65long before the onset of the "green revolution." Both area expansion and yield increases

contributed to this growth. 

During 1952/53-1964. A5, Punjab led the other states in growth rates of total agricultural output and ofindividual crops such as wheat, rice, and cotton. This was no, the case, however, in relation to growth ofproductivity. For example, during this period the Punjab trailed Gujarat, Madras, and Mysore in the growthof overall productivity; Gujarat, Madras, Mysore, Andhra Pradesh, and Kerala in the growth of foodgrainproductivity; and Mysore, Maharashtra, and Andhra Przdesh in the growth of nonfood productivity (seeIndia, Ministry of Food and Agriculture 1968). 
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The introduction of the new seed-fertilizer technology in the mid-1960s marked 
the beginning of a nevA chapter in the history of Punjab agriculture. Under the impact 
of technological improvements from the late 1960s, there appears to have been an 
unparalleled rise in agricultural production and proauctivity. The state is now universally 
acknowledged as the heartland of the green revolution. Information on area, output, 
and yield levels for important crops and on total agricultural output from 1950/51 to 
1984/85 is given in Table 2. Figures 1 and 2 illustrate the rapid strides made by 
agriculture in the state. Some of the salient features are described below. 

First, with adoption of the new production technology during the late I960s there 
was a remarkable expansion of area under wheat and rice, while the cultivation of 
most other crops (for which there was a conspicuous absence of improved technology) 
registered a slow but persistent decline. It was the technology-price-profitability advan
tage of rice and wheat over other crops that was reflected in differential gro ith in 
area and output of various crops. Thus the share of wheat area in the gross cropped 
area, which had increased from 26.9 percent in 1950/51 to 30.6 percent in 1964/65, 
grew to 44.1 percent by 1984/85. Rice, which had accounted for only 2.9 percent of 
gross cropped area in 1950/51 and 5.0-6.0 percent in 1964/65, increased its share 
to 23.4 percent by 1984/85. For most other crops, cropped area declined n varying 
degrees after the onset of the wheat and rice revolution in the late 1960s, most 
significantly in the case of pulses (gram), coarse cereals, and groundnuts. 

Second, as expected with improved technology, yield rates grew impressively in 
rice and wheat compared with most other crops. Wheat yields, which had grown by 
2.0 percent a year during 1952/53-1964/65, grew by 2.6 percent a year during 
1967/68-1984/85. The growth rate for rice was even more phenomenal, increasing 
from 1.7 percent a year in the pre-green-revolution period to 5.7 percent in the 
post-1967 years. Consequently, whereas yield increase had accounted for nearly 37 
percent of the growth of wheat output in the pre-green-revolution period, its contribu
tion to the growth of output increased to nearly half in the post-green-revolution years. 
In the case of rice, the contribution of yield to growth of output increased from nearly 
20 percent to 35 percent during this period. For other crops, with the exception of 
sugarcane, there was hardly any increase in yield levels. However, because of the 
predominance of wheat and rice, the overall productivity of all crops taken together 
grew at an impressive rate, and yield increases emerged as the predominant source of 
growth of total agricultural output in Punjab. 

Third, as a result of rapid growth in both area and yield, the output growth for 
wheat and rice since the late 1960s has been dramatic. Wheat output, v hich was a 
bare 1.0 million metric tons in 1950/51, rose to 2.4 million tons in 1964/65 but 
reached a level of IC.2 million tons in 1984/85. The production of rice, which was 
hardly a popular crop in Punjab until the late 1960s, increased from 0.1 million tons 
in 1950/51 to 0.5 million tons in 1969/70, then rose to 5.1 million tons in 1984/85. 
By 1984/85, these two crops had become the predominant crops of the state and 
accounted for the major proportion of the total value of agricultural output. The expan
sion in area under wheat and rice, for which new technology was available, not only 
necessitated increasing purchases of modern inputs from other sectors of the domestic 
economy and from outside the state, but also generated increasing levels of marketable 
surpluses of these crops. As a result, Punjab agriculture became increasingly commer
cialized and interlinked with the rtional market. 

4 All tons in this report are metric tons. 
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Table 2-Area, output, yield, and growth rates of principal crops of Punjab, 1950/51 1984/85 
Rice Wheat Gram Oilseeds Sugarcane Cotton Gross
Out- Out- Out- Out-Year Out- Out- CroppedArea' putb Yield c Area' putb Yield' Area' putb Yieldc Area' putb Yield' Area' putb Yield' Area' putb Yield' Area 

1950/51" 120 107 892 1,137 1,024 901 851 511 600 128 55 430 91 2,570 28,240 225 43 192 4,2241960/61d 227 220 1.OOQ 1,400 1,742 1,244 838 681 813 185 121 654 133 4,860 36,540 447 121 269 4,7231964/5" 287 351 1,223 1,563 2,360 1,510 744 666 895 239 222 020 122 ,1,440 36,390 487 138 282 5,113
1067/68 314 415 1,322 1,790 3,335 1,863 530 452 853 399 314 987 137 4,800 35,070 419 132 315 5,441
1960/70 35G 535 1,490 2,166 
 4,805 2,246 380 393 1,034 294 213 724 140 6,180 41,-80 409 145 353 5,499
1970/80 1,!67 3,041 2,606 2,823 7,806 2,707 236 102 686 199 157 789 
 77 3,930 51,040 630 205 326 6,535
1984/85 1,644 5,054 3,074 3,094 10,176 3,289 102 60 1,589 198 100 1,004 79 4,020 62,260 472 210 446 7,013 
Growth rates 
(percent/yearl
 

1952/53
19 6 4 / 6 5 d 6.82 8.68 1.74 3.34 5.38 1.98 2.11 1.26 -083 3.27 6.13 2.77 4.61 6.72 2.01 4.68 7.06 2.28 1.19
1067/68
1984/85 10.87 16.46 5.71 2.80 5.51 2.64 -7.45 -10.63 -2.96 -3.29 0.22 3.53 -4.28 -4.03 0 24 2.99 2.01 -0.96 1.72 

Sources: For 1952/53-1964/65 growth rates, India, Ministry of Food and Agriculture, Directorate of Economics and Statistics, Growth Rates in Agriculture,1949-50 to 19064-65(Delhi: Manager of Publications, 1968); for 1967/68-1984/85, statistical function of the type Y = AB' was fitted to time series ofyearly data drawn from Punjab, The StatisticalAbstract of Punjab, various issues (Chandigarh: Economic and Statistical Adviser, various years)..In 1,000 hectares. 
bin 1,000 metric tons.
'In kilograms per hectare.dRefers to former Punjab that is present Punjab, Haryana, and parts of Himachal. 



Figure I-Index of agricultural production: India and Punjab, 1960/61
1986/87 
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Finally, because of the rapid rate of growth of 6.9 percent a year recorded by animal 
husbandry (livestock) during 1960/61-1983/84, significant diversification took place 
within the agricultural sector. In 1960/6 1, livestock accounted for only 14.1 percent 
of total income generated in agriculture (that is, crop production plus livestock); its 
share increased to 25.5 percent in 1970/71 and to 29.5 percent by 1983/84. This 
remarkable growth of animal husbandry was made possible by large-scale adoption of 
new technology for crop production in general, and for rice and wheat in particular. 
Since the essence of the new technology lies in the introduction of short-duration 
crops, it proved to be highly land-augmenting. Consequently, at the same time as the 
rapid expansion of area under wheat and rice, it became possible to bring a larger area 
under fodder cultivation. Further, with the development of irrigation, the area under 
green fodder increased rapidly. Per hectare productivity of green fodder also increased 
because of the introduction of modern seed-fertilizer technology in fodder production. 

As will be discussed later, the number of bullocks per hectare of cropped area 
dropped significantly as a result of rapid tractorization in Punjab, resulting in a significant 
decline in the demand for fodder for draft animals. With the given land base, cultivators 
were able to sustain a larger number of milch animals in place of draft animals. The 

rapid increase in the number of milch animals and in milk production was made 
possible by development of infrastructure such as roads, transportation, veterinary 
services, milk-collecting booths, chilling centers, and dairies. With a rapid increase in 

per capita income, the consumption of milk and milk products increased sharply and 
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Figure 2-Index of agricultural productivity: India and Punjab, 1960/61
1983/84
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Note: Productivity is per hectare of net sown area. 

milk production became a fairly profitable allied agricultural activity. Milk production
continues to be a part-time household activity characterized by strong production and 
demand linkages. 

Main Determinants of Agricultural Growth 
Punjab agriculture has recorded a phenomenal growth and has undergone a radical 

transformation since the mid-1960s. This transformation can be explained only in 
terms of a combination of several institutional, infrastructural, and technological factors,
along with the considerable initiative shown by self-cultivating farmers in adopting the 
new technologies. 

Institutional Factors 
One of the important reasons for the agricultural transformation in Punjab has been 

the existence of a relatively more favorable institutional structure than is found in 
many other parts of the country. Under the traditional Mahalwari system of land 
settlement, land rights were vested primarily in the cultivating castes of the village
communities. Despite dilution of the system during the British perijd, largely through
conferment of superior land rights on a select few, self-cultivators continued to be an 
important component of the agrarian scene in Puinjab. Partition and the consequent
refugee resettlement led to the breakup of some large estates of former landlords who 
migrated to Pakistan and the allotment of this land to in-migrant cultivators on a 
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much-reduced scale. The various land reform laws, despite their limitations, resulted 
in the emergence of self-cultivation as the predominant mode of production. In 1953/54, 
in United Punjab (comprising the present Punjab, Ha-r'ana, and parts of Himachal 
Pradesh) about 60.0 percent of net operated area was under self-cultivation; by 1971/72 
this had risen to 74.2 percent. 

The Role of Infrastructure 
Development of infrastructure has played a major role in the agricultural transfor

mation of Punjab. The state enjoyed an initial advantage in irrigation development, as 
large-scale investments in canal irrigation had been undertaken by the colonial govern
ment during the last part of the nineteenth century and the early twentieth century. 
Thus, on the eve of independence in 1947, East Punjab (the present Punjab, Haryana, 
and parts of Himachal Pradesh) had about 33 percent of its area irrigated, compared 
with only 18 percent for the country as a whole (Hirashima 1978). 

With the launching of planned development in 1951, the policymakers in India 
gave high priority to investment for the devclopment of rural infrastructure. In Punjab 
the plan strategy consisted of developing agriculture-the most dominant sector-along 
with a network of small-scale agroprocessing, agro-input, and consumer goods industries. 
The policymakers were keenly aware of the importance of irrigation and other rural 
infrastructure such as power, credit, roads, markets, research, extension, and rural 
education for rapid , ,elopment of agriculture and allied industries. 

It is significant that Punjab was able to maintain a high level of per capita develop
ment expenditure during the entire planning period. In terms of plan outlay, the state 
occupied the top position during the first three plan periods (195 1-66) and has since 
been in second place among all the major states of India. For the first three plans, this 
high level of expenditure was financed mainly through high levels of per capita central 
assistance, but it was sustained afterward through larger internal resources. 

A consistent pattern of development priorities has been an important aspect of 
successive state plans wherein irrigation, power, agriculture, and community develop
ment together account for about 70 percent of the total plan outlay (Table 3). As a 
consequence, the proportion of net area irrigated increased from 49.5 percent of net 
area sown in 1950/51 to as much as 80.7 percent by 1980/81, compared with an 
increase from 17.6 percent to 27.7 percent for India as a whole. It may also be added 
here that the Punjab peasants have had long experience in using irrigation technology. 
Further, many of the immigrants came from the canal colonies of Montgomery, Lyallpur, 
and Sargodha after partition and brought to bear their expertise in using irrigation to 
augment production. 

During the 1950/51-1980/81 period, th( structure of irrigation changed steadily 
in favor of tubewells. In Punjab the net area irrigated by tubewells and wells increased 
from 35.8 percent in 1950/51 to 57.3 percent in 1980/81, while in India as a whole 
the area increased from 28.7 percent to 45.7 percent. The irrigation base of small 
holdings has been as good as that of the upper farm-size holdings, particularly in canal 
irrigation. Large-scale investments in tubewells by small farmers, combined with the 
widespread practice of hiring in tubewell services, have also contributed to the strength 
of the irrigation base in smaller holdings. 

The high priority given to power in the planned development of Punjab is reflected 
in the per capita consumption of electricity, which increased from 5.9 kilowatt-hours 
in 1951 to 335.4 kilowatt-hours in 1982/83, while for India as a whole it increased 
from 17.8 kilowatt-hours to only 146.0 kilowatt-hours. By 198 1, 100 percent of Punjab 
villages were electrified compared with 47.0 percent for India as a whole. By 1982/83 
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Table 3-Sectoral allocation of total expenditure in the five-year plans of 
Punjab, 1951-56 to 1980-85 

First Second Third Fourth Fifth Sixth 

Sectors 
Plan, 

1951-56' 
Plan, 

1956-612 
Plan, 

1961-660 
Plan, 

1969-74 
Plan, 

19 7 4 7 9b 
Plan, 

1980-85 

Agriculture and community
development 

Irrigation and power 
18.10 
58.60 

16.70 
51.70 

(percent) 

17.21 12.00 
52.79 55.43 

13.17 
51.18 

15.25 
56.38 

Industries and mining
Transport and communication 
Social services 
Miscellaneous 

0.90 
5.80 
8.50 
8.10 

3.40 
7.00 

16.40 
480 

4.06 
5.62 

18.75 
1.57 

3.24 
14.85 
13.25 

1.23 

5.00 
9.35 

20.16 
1.14 

4.09 
5.67 

17.76 
0.85 

Total 100.00 100.00 100.00 100.00 100.00 100.00 

(Rs million) 

Total expenditure 1,409 1,484 2,520 4,214 8,132 20,000 

Sources: Based on data from Punjab, The Statistical Abstract of Punjab, various issues (Chandigarh: Economic 
and Statistical Adviser, various years); and data from the first six fivc-year plans of Punjab.

Plan relates to former (pre-1966) Punjab. 
Figures for 1974/75 have not been includd due to lack of data. 

as much as 40.7 percent of the electricity was consumed for agricultural use in Punjab,
while the national consumption for agriculture was only 18.6 percent. The availability
of power in rural Punjab has made possible the electrification of thousands of pump
sets and tubewells. Further, it has enabled the farmers to use power threshers, sugarcane
crushers, and chaff cutters on alarge scale, thus making adent in the drudgery associated 
with traditional operations. The use of electric bulbs and other gadgets has also helped 
some farmers to visibly improve their quality of life. However, despite the great increase 
in power, the state has had frequent power shortages and shutdowns because supply has 
been unable to match demand, indicating the need for an even higher level of investment. 

Another important infrastructural development is the impressive increase in the 
provision of cooperative credit to the cultivators. The loans disbursed in Punjab increased 
from Rs 7 per hectare in 1951/52 to Rs 485 in 1982/83. At the national level, the 
increase was only from Rs 2 to Rs 13 1. Another promising aspect of the cooperative
credit structure in Punjab is that the per hectare disbursement of short-term cooperative
loans fol purchase of fertilizers is fairly equitable among farms of different sizes (Chadha 
1986). 

In addition to short-term cooperative credit, by 1985/86 the Primary Land Mortgage
Banks were advancing loans worth about Rs 500 million a year compared with only
Rs 164 million advanced during 1966/67. A major proportion of these loans is used 
for installation of tubewells, purchase of tractors, and land improvement. The State 
Land Mortgage Bank also finances the purchase of tractors and tubewells by the cul
tivators through large annual loans. 

The availability of credit for agricultural finance in India increased rapidly after the 
nationalizatic.. of commercial banks in 1969, and their share in both short- and long
term credit nearly doubled during 1972-81. The expansion ol commercial bank credit 
to agriculture was extraordinary in Punjab, increasing from Rs 470 million in 1975 to 
Rs 7,080 million in 1986. 
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Punjab has also undertaken massive programs of infrastructural development in 
roads, extension services, agricultural research, and education. By 1985, 98 percent 
of all villages in the state were linked by paved roads. The surfaced road length per 
1,000 population increased from 0.56 kilometer in 1960/61 to 2.20 kilometers in 
1982/83 compared with the national average of 1.07 kilometers. In 1982/83, there 
were 73.5 kilometers of surfaced roads per 100 square kilometers of area in Punjab 
compared with 22.8 kilometers for India as a whole. Between 1965 and 1983, the 
number of passenger vehicles in Punjab increased by nearly 150 times and goods 

50 times. There has also been a remarkable increase in th,"vehicles by more than 
number of regulated markets and in storage capacity. This has greatly facilitated the 
smooth marketing of huge surpluses of wheat and paddy during the peak harvesting 
season (Punjab, Economic and Statistical Adviser, various years). 

The state has also tried to develop a network of extension services for agricultural 
development. Several programs, such as the National Extension Programme, the Pan
chayati Raj 5, and the Community Development Programme, were introduced during 
the I950s, and as a consequence, a hierarchy of trained agricultural extension workers 
was created. The Punjab Agricultural University at Ludhiana has made a signal contri
bution in the development of new seed varieties and has been actively involved in the 
extension and training programs in the state. 

A great deal of investment has also been made in education and health. Punjab, 
once educationally backward, now figures among the leading states in educational 
facilities at the school and university levels as well as in engineering and medicine. 
The state's literacy rate has also shown a sharp rise, though it lags far behind that of 
Kerala (Table 4). 

Table 4-Educational facilities in rural Punjab, 1966-83 

Rural Share 
Rural Enrollment as a of Total State 

Share of Total Enrollment Expenditure 

Level ofEducation Year Male Female on Education 

(percent) 

Primary 1966 
1977 

87.24 
87.50 

81.58 
87.58 

96.73 
99.62 

1983 87.05 86.02 n.a. 

Middle 1966 82.84 75.67 90.54 
1977 93.34 91.16 97.67 
1983 80.63 71.75 n.a. 

High and higher 
secondary 

1966 
1977 
1983 

36.69 
66.57 
56.76 

27.57 
60.96 
48.29 

66.44 
91.11 

n.a. 

College 1966 
1977 

18.55 
22.80 

12.09 
13.61 

n.?. 
n.a. 

1983 22.01 13.80 n.a. 

Sources: Based on data from Punjab, Educational Statistics of Punjab, Publication No. 333 (Chandigarh: Economic 
and Statistical Organization, n.d.), II6 119, 130-131, 146-147; and personal visits to the Directorate 
of Public Instruction, Chandigarh. 

Note: n.a. means not available. 

A traditional system of self-government in Indian villages. The panchayat (village council) runs the routine 
affairs of the village and settles many local disputes. Soon after independence the panchayats were given 
many additional statutory powers in matters pertaining to local development. 
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Agricultural Price Policy 
Another important factor in the rapid growth of agriculture in India, and particularly

in Punjab, is the existence of a favorable price climate since the establishment of the 
Agricultural Price Commission in the mid-1960s. The commission, by its terms of 
reference, is expected to recommend prices for agricultural commodities that are remun
erative to the cultivators and give them sufficient incenive to invest in new technology. 

Most studies have shown that the minimum support prices fixed by the government 
on the recommendations of the commission were indeed remunerative. The establish
ment of the Food Corporation of India, which is required to undertake purchases of 
the entire market arrival of foodgrains at the minimum support prices, and the creation 
of market and transport infrastructure provided the assurance needed to persuade
farmers to invest in new technology and thereby augment production. The Punjab
farmers were the major beneficiaries of the new price policy, as they brought large
surpluses of (first) wheat and (later) rice into the market and were able to obtain 
profitable prices for these and other commodities. 

Politicil Clout of Prosperous Peasantry 
In Punjab, unlike many other states in India, political power has shifted decisively

from the urban trading and money-lending bourgeoisie to the prosperous rural peasantry
since independence. Irrespective of their political affiliation, each successive state 
government in Punjab has taken positive policy measures to further the interests of 
this section of the population. These include the rural bias in planned expenditure on 
infrastructure; provision of essential inputs such as water and power at highly subsidized 
rates; stabilization of agricultural prices; availability of cheap loans both directly and 
through the cooperatives; provision of inputs such as fertilizers, better seeds, and 
insecticides; and the organization of agricultural research and extension. 

Given this infrastructure, and offered opportunities to better their lot through the 
adoption of new techniques, the Punjab peasants accepted the challenges by taking
the necessary risks and brought about the agricultural breakthrough. The new technol
ogy was first adopted by ia,'ge landholders who had the initial wherewithal and capacity 
to take risks, but was soon extended to peasants with smaller holdings. The profitability
of the new technology prompted cultivators to make large investments in tubewells 
and complimentary irrigation structures in a bid to reap the technological benefits. 
This investment was facilitated by the availability of large amounts of subsidized institu
tional credit that greatly complimented the farmers' own resources. 

To sum up, the Punjab has built a developed rural infrastructure over the years out 
of its own and central resources. In fact, the state had succeeded in creating the 
requisite infrastructure before full modernization commenced in the late 19",os. The 
availability of this well-devele ed infrastructural base, in conjunction with the appropri
ate institutional framework and a positive agricultural price policy, provides the most 
convincing explanation for the rapid growth of agriculture in Punjab through adoption 
of the new seed-fertilizer technology. 

Modern Inputs and Increasing Mechanization 
Along with the use of high-yielding varieties of seeds, the rapid expansion of 

fertilizer application since 1965/66 is a crucial ingredient of the new technology. 
Fertilizer use per hectare of cropped area increased from a mere 8.8 kilograms in 
1965/66 to 37.6 kilograms in 1970/71 and 149.4 kilograms in I984/85. The fertilizers 
are used predominantly for wheat and rice. 
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Another vital aspect of technological upgrading is the increasing mechanization of 
agricultural operations, with rapidly expanding capital stock and its changing compos
ition over time (Table 5). The arrival of a highly productive production technology in 
the mid-1960s was responsible for both inspiring and facilitating the modernization 
and increasing mechanization of agriculture in Punjab. 

The number of tractors in the state increased by more than eleven times between 
1966 and 1981 compared with an increase of three and a half times during 1956-66. 
The number of tubewells increased by fourteen times between 1966 and 1981, while 
in the pre-1966 decade they increased by only five times. There was one tubewell for 
every 2,222 hectares of net sown area in 1951, for every 83 hectares in 1966, and 
for every 7 hectares in 1981. With the rapid increase in the number of tractors, the 
average net sown area per tractor declined from 3,125 hectares in 195 1 to 356 hectares 
in 1966 to only 36 hectares in 1981. 

The pace of mechanization in the post-1966 era has indeed been very fast, while 
the use of bullocks and their importance in agriculture have been rapidly declining. 
Between 1951 and 1966, the number of bullocks increased by about I I percent, while 
in the post-I 970 years the number actually declined. Over time, the wooden plow has 
lost ground to the iron plow, and bullock-operated cane crushers are rapidly being 
replaced by power-operated ones. Threshing has been almost completely mechanized, 
and notable inroads have also been made by combines in the harvesting operations. 

As a result of these developments, not only has mechanization increased rapidly, 
but the capital structure in Punjab agriculture has also undergone a significant change. 
The state has a disproportionately high share in the distribution of capital and other 
modern production assets at the national level. A number of factors have been respon-

Table 	5-Capital structure in Punjab agriculture. 1951-82 

Item 	 1951a 1961 1966 1972 1977 1982
 

BRullocks fnumber) 1,378,100 1,455,400 1,533,500 1,6609,800 1,580,800 n.a. 
Net sown area per bullock 

ihectares) 2.6 2.6 2.5 2.5 2.6 n.a. 
Plows 

Iron (nurnberl 153,000 411,815 634,141 755,171 906,560 1,074,000 
Wooden (number) 607,130 673,835 699,157 653,642 602,213 581,200 

Canecrushers 
Power operated Inumberl 476 1,566 3,223 9,500 16,599 29,500 
Bullock operated (number) 61,308 73,601 88,768 78,014 75,471 75,800 

Tubewells
 
Diesel engine Inumber) 1,285 6,983 25,670 249,687 304,000 447,600 
Electric motor (numberl 300 6,505 20,233 78,763 196,570 215,000 
Net sown area per tubewell 

(hectaresl 2,222 277 83 12 8 6 
Tractors (number) 1,148 4,035 10,o36 41,185 64,307 106,500 

Net sown area per tractor 
Ihectares) 3,0609 760 358 99 65 40 

Sources: 	 For data through 1977, Punjab, The Statistical Abstract ofPunjab, various issues including that for 1965 
pertaining to former Punjab (Chandigarh: Economic and Statistical Adviser, various years); and for 1982 
data, India, Ministry of Planning, Central Statistical Organization, Statistical Abstract (Delhi: Controller 
of Publications, 1986). 

Note: n.a. means not available.
 
"For some items, the 1051 figures were not available for the present Punjab. These were derived from the figures
 
for the old Punjab under the assumption that the ratio of the 1051 figure between the present Punjab artd Haryan2
 
was the same as for the 1956 figure.
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sible for the rapid mechanization of agriculture in Punjab. The spurt in tubewell instal
lation was caused by the need to increase and regulate the flow of irrigation to permit 
adoption of the highly profitable new technology in wheat and rice. The drive toward 
mechanization was necessitated mainly b ' the relative scarcity of labor (due to the low 
man-land ratio in the state) and high wage rates, particularly during peak agricultural 
operations. In the post-1966 years the spurt in tractors was caused by the need for 
both timely completion of field crop operations and relief from the pressure on labor 
demand. Tractors were also increasingly used for transport purposes and soon became 
a status symbol, driving quite a few medium and even small farmers to purchase one 
regardless of the size of their holding. Large-scale investment in tubewells and other 
farm mechanization was facilitated partly by ready availability of subsidized institutional 
credit and partly through remittances from abroad. 

The increasing modernization of production technology in Punjab agriculture can 
also be seen in the composition of material inputs. Table 6 details a number of important 
changes for the farm sector as a whole. While the relative share of modern inputs (for 
example, chemical fertilizers, diesel oil, electricity) increased dramatically, that of 
traditional inputs (such as organic manures, bullock feed, a part of seed cost) declined 
steeply over time, especially after the mid-I 960s. The relative share of purchased inputs 
also increased sharply, from about 30 percent in 1960/61 to more than 85 percent 
in 1980/81. Clearly, agriculture in Punjab is increasingly linked with nonagricultural 
sectors for the supply of its inputs. This has created expansion possibilities for such 
activities, both locally and outside the state. 

Changes in Factor Shares 
With rapid modernization and changes in factor proportions, significant changes 

seem to have taken place in the shares of various factor incomes in value added through 
the process of agricultural production. In the absence of data on the total crop complex, 
the analysis of time series data undertaken here on the cost of cultivation of wheat in 
Punjab brings out some of these changes (Table 7). The results of trend values obtained 
by fitting semi-log regressions of relevant variables on time are given in Table 8. A few 

Table 6-nput structure in Punjab agriculture, 1960/61-1980/81 

Share of Input Expenditure 
Input 1960/61 1965/66 1970/71 1975/76 1980/81 

(percent) 

Fertilizers 152 8.09 27.20 28.01 37.70 
Organic manures 5.93 3.88 3.60 2.60 2.09 
Diesel oil 9.24 13.99 26.53 35.93 38.73 
Irrigation charges 6.62 6.50 2.71 1.57 1.03 
Electricity charges 1.1 I 1.52 2.60 2.48 2.80 
Pesticides 1.51 1.40 1.00 0.67 3.60 
Repair and maintenance 5.93 4.71 4.14 2.62 2.12 
Seed cost 37.44 37.75 22.00 15.85 6.33 
Bullock feed 27.83 19.54 7.64 8.29 4.28 
Other 2.87 2.62 2.58 1.98 1.32 

Total inputs 100.00 100.1,0 100.00 100.00 100.00 
Purchased .iputs 30.00 40.00 70.00 78.00 87.00 
Farm-raised inputs 70.00 60.00 30.00 22.00 13.00 

Source: State Income Accounts of Punjab, consulted by author in Economic and Statistical Organization, Chan
digarh. 
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Table 7-Value of output, factor shares in value added, and labor productivity 
in wheat cultivation in Punjab, 1970/71-1983/84 
Value Gross Depre- Labor 

Year of Output Value Added Wages ciation Interest Surplus Rent Productivitya 

(Rs/hectare) 

1970/71 1,982.53 1,398.32 328.30 57.87 107.66 327.94 576.55 n.a. 
1971/72 2,219.19 1,495.35 346.28 37.10 100.05 449.8K 562.03 32.70 
1972/73 1,844.93 1,162.83 276.84 28.94 90.04 194.39 574.62 32.77 
1973/74 2,860.01 2,021.24 386.58 28.40 97.05 822.87 686.34 43.32 
1974/75 3,420.15 2,406.75 503.11 41.31 210.66 750.50 900.67 48.97 
I975/76 2,733.49 1,622.51 487.14 59.55 199.66 701.17 774.56 47.31 
1970/77 2,831.41 1,660.71 467.04 55.60 200.28 219.52 718.18 49.05 
1977/78 2,855.22 1,626.34 493.00 63.94 226.02 132.85 710.50 51.98 
1978/79 3,399.05 2,062.16 478.17 74.80 330.89 358.12 873.15 60.85 
1979/80 3,540.38 2,154.52 490.73 68.29 284.Q8 678.55 031.97 68.26 
1980/81 3,579.38 1,934.82 478.11 57.04 320.23 139.91 939.53 80.35 
1981/82 4,588.26 2,952.44 590.61 64.69 391.40 812.07 999.15 95.61 
1Q82/83 5,093.02 3,223.05 604.26 80.59 405.06 865.74 1,267.40 103.36 
1983/84 5,008.08 3,059.75 628.58 77.25 444.37 555.51 1,354.04 98.08 

Source: 	Based on data from India, Ministry of Agriculture and Cooperation, "Comprehensive Scheme for Studying 
Cost of Cultivation of Principal Crops in India" (Directorate of Economics and Statistics, Delhi, various 
years, mimeographed). 

Note: n.a. means not available. 
'Value of output divided by numbers of workers. 

Table 8-Regression results for value of output, factor shares in value added, 
and labor productivity in wheat cultivation in Punjab, 1970/71
1983/84 

Dependent 	 Independent Variables 
R2
 Variables 	 Constant Time 

VA/VO 	 0.6817 -0.00488 0.327 
(2.41)' 

W/VA 0.2485 -0.0039 0.060 
(0.e.71) 

(D,I,S)/VA 	 0.3281 -0.00178 0.005 
(0.257) 

(D I)/VA 0.0900 0.0236 0.492 
(3.406)' 

ID, I)/(VA S) 0.1208 0.0203 0.687 
(5.14,1 

D/VA 	 0.0266 0.0015 0.002 
(0.16) 

R/VA 0.4096 -0.0008 0.004 
(0.23) 

Note: Figures in parentheses refer to t-values.
 
*Significant al 0.05 level.
 
Definitions of dependent variables:
 

VA - gross value added;
 
VO value ofoutput;
 
W wages;

D depreciation;
 
I interest;
 
S surplus; and
 
R rent.
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conclusions can be drawn. First, value added as a proportion of value of output has 
shown a declining trend that is statistically significant. This tends to confirm that, while 
the share of intermediate inputs in the value of output has increased, the share of 
value added has notably declined. 

Second, as expected, the share of interest and depreciation in value added has 
shown an increasing trend, and the result is statistically significant.

Third, no firm conclusions can be drawn concerning the share of wages in value 
added. Although the regression equation has the expected negative sign, the result is 
statistically insignificant. Furthermore, with increased labor productivity, a correspond
ing increase in wage rates over time would have been expected. Nominal wage rates,
when regressed on the money value of wheat output per worker (labor productivity)
from 1971/72 to 1983/84, give the following equation (figure in parentheses is t-value): 

log (wages) = 55.04 + 0.51 (labor productivity); (1) 

(5.98) 

R2 
= 0.765. 

The relationship between the two variables is quite significant and the wVlue of the 
regression coefficient is 0.51. Accordingly, the growth rate of wages constitutes only
51 percent of the growth rate of labor productivity in the case of wheat. 

Firnal:y, there does not seem to be any significant change in the share of rent in 
value added. In fact, the regression coefficient has a negative sign and the value is 
highly insignificant. 

Sh",. ", the Gains of the Green Revolution 
above results are important in explaining the emerging changes in factor shares 

along with ch~anges in the structure of production, but these do not indicate the 
distributior .gains of new technology among various categories of cultivators and 
landless laL Unfortunately, no up-to-date secondary data or studies exist on income 
distribution among various sections of the peasantry in Punjab. 

As far back as 1975/76, an empirical study was conducted on the impact of the
 
green revolution on income generation and income distribution and on the standard
 
of living of various categories of cultivator households (Bhalla and Chadha 1983).

Another study on the income levels of landless labor households refers to the same
 
year (Singh 1986). Based on these studies, some broad generalizations can be made
 
on income distribution in Punjab.
 

It is generally agreed that a higher growth rate in agriculture tends to reduce rural 
poverty. The available data show that the state of Punjab, which has had a high
agricultural growth rate over a long period, has the lowest poverty ratio among the 
major states of India (Table 9). The gains from the new technology seem to have trickled 
down to all sections of the rural population. However, since these gains are distributed 
more or less in proportion to the initial landholding position, and the 'andholding
distribution is very skewed, the distribution of gains has been quite inequitable. In 
terms of production efficiency, the marginal and small farmers in the state, despite
their limited land base, have a total crop output and farm business income per unit of 
area that is almost as large as those of the larger farmers. This is because their techno
logical level is nearly as good and they make optimum use of surplus family labor. They 
are also able to supplement their earnings with wage and other income from nonagricul
tural occupations. In spite of this, many of them are still living below the poverty line. 
Although there is evidence to suggest that landless labor has also shared somewhat in 
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Table 9-Rural poverty ratio in major Indian states, 1970/71, 1977/78, and 

1983/84 

State 1970/71' 1977/78 1983/84 

Andhra Pradesh 41.00 45.45 38.67 
Bihar 59.00 57.82 51.35 
Guja at 43.80 43.10 27.62 
Haryana b 23.21 15.19 
Karnataka 47.20 53.15 37.49 
Kerala 62.00 47.37 26.05 
Madhya Pradesh 52.90 61.63 50.30 
Maharashtra 46.60 60.36 41.50 
Orissa 65.00 67.89 44.76 
Punjab 23.60c 13.21 10.87 
Rajasthan 41.80 33.48 36.63 
Tamil Nadu 57.30 56.26 44.08 
Jttar Pradesh 40.60 49.79 46.48 

West Bengal 70.10 58.31 43.84 
All India 49.10 51.20 40.40 

Sources: Fcr 1970/71, Montek S.Ahluwalia, "Rural Poverty and Agricultural Performance in India," Journal of 
Development Studies 14 (3): 298-323; for 1977/78, India, Ministry of Planning, National Sample Slirvey 
Organization, Sarvekvhana, vol. 9, no. 3 (Delhi: Controller of Publications, 1986); and for 1983/84,
India Ministry of Planning, National Sample Survey Organization, Sarvekshana, vol. 9, no. 4 (Delhi: 
Controller of Publications, 1986).

,The 1970/71 figures are not strictly comparable with those for 1977/78 and 1983/84 because of differences 
in the norms used for computing poverty ratios. 
Included in Punjab. 

'Includes Haryana and parts of Himachal Pradesh. 

the bene 'ts of the green revolution by obtaining higher wages from agriculture and 
from eApanded nonagricultural occupations, many of these laboltrs, like the marginal 
and small farmers, have been unable to rise above the poverty line. 

It can therefore be stated that rapid agricultural growth over a long period has 
made a significant dent in poverty in Punjab. However, because of the limited resource 
base, the gains of the small and marginal farmers and agricultural laborers have been 
relatively small, and many from these groups continue to hover around the poverty 
line. The greer, revolution in Punjab, as elsewhere in the country, has provided a 
breathing space by increasing the output and income of all sections of the peasantry 
and by productively absorbing the increasing labor force into agriculture. But the 
dynamic of the situation is such that not all increases in the rural labor force can be 
usefully absorbed ittto agriculture for all time to come. The primary focus of policymakers 
should be on the creation of large-scale productive employment in the manufacturing 
and other nonagricultural sectors through well-planned investment for diversification 
of the economy. 

Growth of Manufacturing 
Because of the very rapid growth of agriculture in Punjab, the state is universally 

acknowledged as the symbol of the green revolution and the most progressive agricul
tur - . state of India. However, what is often forgotten is that the growth of the manufac
turing sector has always been perceptibly higher than that of agriculture. During 1960/ 
61-1983/84, income from registered manufacturing in Punjab grew at an annual rate 
of 7.8 percent, while that from unregistered manufacturing increased at a rate of 6.7 
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percent. During this period the growth rate of income from manufacturing in India as 
a whole was only 4.3 percent. Because of its significantly higher growth, Punjab can 
no longer be considered relatively backward in industrialization. In 1961, with per
capita value added in the factory sector amounting to only Rs 4, the state ranked lowest 
in the level of indust-ialization among the 14 major states of India. By 1981, per capita
value added in the factory sector had increased to Rs 136 (at current prices), and the 
state ranked seventh in industrialization. By 1985/86, Punjab had further improved
its 	position to fifth place (India, Ministry of Planning, various years [c]).

The nature and composition of manufacturing has undergone a notable change,
especially since the advent of the green revolution in the mid-1960s. The 1960s 
witnessed a phase of rapid agro-industrialization, and the output of small units manufac
turing agricultural tools and implements showed particularly fast growth in response 
to mounting demand from rapidly growing agriculture. In addition, the increase in 
rural income led to much higher demand for consumption goods. Consequently, many
small-scale consumer goods industries came into being. The agro-industries manufactur
ing agricultural implements and machine tools, fertilizers, pipes and fittings, and auto
mobile parts, dnd the processing industries such as cotton textiles, sugar, wheat flour,
and rice-shelling grew continuously over the 1960/61-1983/84 period. Village indus
tries such as the processing of cereals and pulses, gur (brown sugar), and khandsari 
(coarse sugar); oil extraction; pottery; soap; lime; fiber and leather; carpentry; and 
blacksmithing also showed varying degrees of growth. Another area of rapid develop
inent was repair and maintenance activities. 

Over time these small-scale units developed into medium- and large-scale units in 
many instances. With the establishment of some new large industries such as fertilizers,
electronics, and tractors in the public sector, and the expansion of the private sector 
in textiles arid hosiery bec3use of export demand, many consumer goods industries in 
the 	registered sector also started to grow rapidly. 

Within the manufacturing sector, detailed data on output and employment are 
available for the registered industries only. (Under the Indian Factories Act of 1948,
 
a registered industry isdefined as any premises or precincts thereof where 10 or more
 
workers work withi the aid of power or where 20 or more workers work without
 
power.) Table 10 gives data on the levels and growth of output and employment in
 
selected industries of Punjab. The data on output provided by the state Economic and
 
Statistical Organization has been deflated at constant 1970/71 prices by using appro
priate indexes of prices. It isclear from the table that cotton textiles, the largest industry
in the state, recorded avery high rate of growth in both output and employment during
1970/71-1982/83. Apart from catering to domestic demand from Punjab and other 
states, te iles in general, and hosiery goods in particular, have foiund a profitable 
export market, especially in the Soviet Union. 

Besides textiles, many durable consumer goods industries such as bicycles, sewing
machines, and television sets, and agro-input industries such as fertilizers, agricultural
implements, and hand tools have shown remarkable growth in output and employment.
The respective growth rates of employment and production given in Table 10 show 
that the empioyment elasticity with respect to output is quite high for a wide range
of industries, particularly for cotton textiles, steel re-rolling, and automobile parts. 

To a large extent, rapid growth and gradual modernization in manufacturing (as in
agriculture) have been made possible by rapid development of the power sector, which 
showed agrowth rate of 9.1 percent ayear in net value added during 1967/68-1983/84.
As noted earlier, from the beginning of planning in 1950/5 1, Punjab has given very 
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Table 10-Levels and growth of production and employment in selected industries in Punjab, 1970/71
1982/83 

Growth Rates, 
1970/71 1973/74 1976/77 1979/80 
 1980/81 1982/83 1970/71-1982/83
 

Produc- Employ- Produc- Employ- Produc- Employ- Produc- Employ- Produc- Employ- Produc- Employ- Produc- Employ-
Industry tion ment tion ment tion ment tion ment tion ment tion ment tion men" 

(Rs (personsl (Rs lpersons) (Rs (persons) (Rs (persons) (Rs (persons) IRs (persons) (percent)
million) million) million) million) million) million) 

Textiles (cotton) 216 10,174 274 12.278 350 16,3Q5 742 42,608 857 47,726 1,028 65,410 16.19 10.14 
Textiles (silk,woolen, 

synthetic, and 
hosiery) 517 66,203 674 81,817 765 73,023 1,126 87,643 1,067 91,702 987 86,710 6.95 2.49 

Cotton ginningand
pressing 206 6,310 454 6,223 561 7,418 531 8,168 505 8,425 574 8,910 9.42 3.66 

Sugar 79 4,645 71 4,653 96 5,073 78 5,052 78 5,178 220 6,210 8.82 3.23Bicycles and parts 172 14,620 445 30,921 461 34,749 739 40,114 924 42,081 1,442 61,010 15.96 10.07
Sewingmachines 40 6,007 48 7,614 60 8,187 60 8,406 64 8,735 105 12,102 7.92 4.23 
Agricultural

implements 216 25,535 204 26,813 313 24,258 389 31,334 423 34,375 704 48,401 10.23 4.53
Hand tools 20 1,577 42 2,701 47 3,035 82 5,636 105 6,608 149 0,370 15.38 13.74Steel re-rollings 215 4,886 430 9,525 444 12,778 469 10,480 491 10,604 405 11,260 5.86 5.71Water-pipe fittings 67 5,908 69 7,595 77 6,768 92 9,669 02 9,905 120 12,690 5.76 6.11
Nutsand bolts 21 2,411 38 3,056 53 4,758 93 6,924 96 7,454 113 8,690 16.71 12.25 
Scientific and surgical

instruments 8 2,398 11 2,948 10 1,304 9 2,040 15 2,675 23 2,860 4.38 -1.05
Fertihzers 115 3,413 202 3,964 159 3,775 524 4,810 495 4,899 1,023 5,310 18.73 3.53
Automobile parts 156 8,040 175 9,511 216 10,908 169 13,174 158 14,335 194 17,705 1.79 6.66 

Sources: Based on data from Punjab, The StatisticalAbstract of Punjab, various issues (Chandigarh: Economic and Statistical Adviser, various years). Output
figures in current prices have been deflated to constant 1970/71 prices by using all-India price deflators from national account data in India, Ministry
of Planning, Central Statistical Organization, National Accounts Statistics, various issues (Delhi: Controller of Publications, various years). 
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high priority to investment in power. From two-thirds to three-fourths of the total plan 
outlay in all the plan periods has gone to power and irrigation.

The estimates of net value added in construction have been thoroughly revised for 
all the years after 1970/71 by the state Economic and Statistical Organizations The 
a'tnual growth rate of net value added by construction was about 5.0 percent during 
1970/71-1983/84.
 

Itcan be legitimately argued that given the high growth of agriculture inPunjab,
 
the growth of manufacturing in the state has fallen considerably short of expected 
levels. To some extent the growth rate may appear understated when calculated for 
value added and not value of output. An annual growth rate of about 7 percent for 
value added in manufacturing (as in Table 1)may imply a growth rate of about 9-10 
percent in value of output. However, even this order of manufacturing growth could 
not be considered consistent with the agricultural growth recorded in the state. 

A few reasons can be advanced for manufacturing growth lagging behind expecta
tions. The first is import leakages. As will be discussed in detail, Punjab's economy is 
linked with the rest of the country. This has enabled the state to derive a great deal 
of comparative advantage through specialization, both in certain crops and in some 
manufacturing lines. However, historically determined regional distribution of manufac
turing capacities, particularly in agroprocessing and agro-input industries, often does 
not conform with present patterns of agricultural output. 

Second, because of the extraordinary increase in output in many cases, the existing 
processing capacities fall far short of requirements. Sufficient investment has not been 
undertaken to increase processing capacities, particularly in new areas that have recently 
started to produce substantial marketable surpluses. Both these factors have militated 
against a rapid rise of manufacturing in the state. In particular, lack of sufficient 
investment in agroprocessing seems to have acted as a major constraint. For example, 
as of January 1,1983, with a 16.2 percent share in the production of raw cotton, 
Punjab had only 1.7 percent of all installed spindles and 0.6 percent of all looms in 
India. With 21.4 percent of wheat output and a 62.0 percent share in wheat procured
by the Food Corporation of India, the state had merely 5.8 percent of the roller flour 
mill capacity in the country. With the recent development of a new variety (COJ 64), 
Punjab has emerged as one of the most efficient producers of sugarcane, but with 3.4 
percent of total cane output, the state had only 1.8 percent of the national capacity for 
cane conversion. Thus lack of investment in agroprocessing seems to be one important 
reason for the slower-than-expected growth rate of manufacturing. 

Other reasons are perhaps sociological. It takes a long time for peasant societies to 
switch over to the regular rhythm and discipline of industrial culture. Also, the tensions 
in Punjab during the 1980s have certainly resulted in further reducing industrial 
investments in the state and in driving away prospective entrepreneurs. 

Changes in the Tertiary Sector 
From 1960/61 to 1983/84, while income from the tertiary sector as a whole 

recorded an annual growth rate of 6.8 percent, that from trade and transport grew at 
a rate of more than 6.5 percent, banking and insurance at 8.1 percent, and public 

The estimate of net product from construction rose from Rs 440 million in 1969/70 to Rs 960 million 
in 1970/7 1. Since these series were not carried back to the 1960s, the growth rates for 1960/61-1983/84 
calculated from available data can be misleading. 
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administration at 8.6 percent. Growth of the tertiary sector is an essential concomitant 
of a growing economy. For example, the rapid growth of trade and transport is in 
response to marked increases in marketed agricultural surpluses, much larger activity 
in agroprocessing and agr'-input industries, and increased flow of exports and imports. 

Of particular interest in this context is the role of small market villages and towns 
that lie on main roads connecting larger townships. These villages and towns have 
gradually become hubs of economic activity, not only in trading and agroprocessing 
and repairs but also in the provision of social services, health, and recreation. In many 
cases they have emerged as tiny growth centers serving a network of peripheral villages. 
The rapid growth of trade, hotels and restaurants, and personal services is in response 
to increased consumption expenditure. Government and private expenditure on educa
tion, health, and other services is also rising rapidly. Rapid growth of public adminis
tration is primarily due to the growinlg role of the state in the development process as 
well as the excessive overstaffing characteristic of developing countries. 
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3 
METHOD OF COMPILATION AND
 
SOURCES OF DATA
 

Tile Punjab input-output table for the year 1969/70, which was published in a 
study on Punjab, Haryana, and Gujarat (Alagh, Bhalla, and Kashyap 1980), contains an 
elaborate account of the method of compilation of the interindustry table and the 
sources of data, including the sectorization scheme, the limitations of the data, and 
the various improvisations made by the authors. In view of this, instead of giving full 
details, only a brief description of the methodology used to compile the 1979/80 
input-output table (Appendix I, Tab!e 44) and its sources of data is contained in the 
present report. 

Compilation of Input-Output Table 
The first step in the preparation of the 1979/80 input-output table was the sector

ization of the economic activities in Punjab, with the main aim of having as detailed 
and meaningful a picture of the economy as possible within the framework of available 
data. In this table the state economy is divided into 39 sectors, compared with 36 
sectors in the 1969/70 table. Adescription of the sector scheme of the 1979/80 table, 
along with a comparative sector scheme used in 1969/70, is given in Table 11. A 
detailed description of activities included in each sector is provided in Appendix 2. 

Several features of the sector scheme are worth noting. First, since agriculture 
constitutes a major part of the economy, it has been subdivided into seven sectors 
containing the main crops in th,- state. The 1969/70 table had nine sectors for agricul
ture. However, since bajra (pearl millet) and maize have ceased to be important crops 
in the state, they have been combined with other agriculture and forestry in the 
1979/80 table. 

Second, in the 1969/70 table, separate vectors were constructed for the ordinary 
and improved varieties of wheat, rice, cotton, and maize, but that has not been done 
in the 1979/80 table, primarily because by 1979/80 almost the entire area under 
wheat, rice, and cotton had been biought under improved varieties. 

Third, an important feature of the 1979/80 table isthat trade, transport and storage, 
services, banking and insurance, and ownership of dwellings, which were put below 
the line in the earlier table, are treated as independent sectors in the structural matrix. 
This was done because these sectors have assumed considerable importance with the 
growth of the economy. 

Fourth, another important feature of the 1979/80 table is that, compared with 
1969/70, much better estimates have been made of exports and imports. Although 
the Railways Board regularly publishes data on interstate movemenL of commodities 
by rail (India, Ministry of Railways), data on interstate movement of commodities by 
road became available for ,he first time for 1978/79 as a result of a special survey 
conducted by the Railways India Technical and Economic Services (RITES). The unpub
lished data, obtained from RITES, have been updated for the present study to derive 
the export and import vectors for 1979/80. 

32 



Table 1 I1-Sectoral classifications of the Punjab economy, 1979/80 and 
1969/70 

SectorSector 
Number, Description of Number Comparative Sector
 
1979/80 Sectorin 1979/80 1969/70 1979/80 in1969/70
 

I Wheat I II) Wheat
 
2 Rice 2 (2) Rice
 

3 ... Maize
 
3 Cotton 4 (3) Cotton
 
4 Sugarcane 5 (4) Sugarcane

5 Gram and pulses 6 15) Gram and pulses

6 Oilseeds 7 (6) Oilseeds
 

8 Baira 
7 Other agriculture and forestry 9 (7) Other agriculture
 
8 Animal husbandry 10 (8) Animal husbandry

9 Dairy products and confectionery II (9) Dairy products


10 Grain mill products 12 (101 Grain mill products 
II Bakery products ... 
12 Sugar 13 (Ii,'121 Sugarand confectionery
13 Other food industries 
14 Edible oils 14 113,141 Edible oils and other foods 
IS Breweries and beverages 15 (15) Breweries and beverages
16 Ginning and textiles 16 (16) Textiles 
17 Sawmills and wooden goods 17 (16) Cotton ginning,pressing, and other textiles 
18 Paper, printing, and publishing 18 (17) Sawmills and wooden containers 
19 Rubber and leather products 19 (17) Furniture and fixtures 

... 	 20 (181 Printingand publishing 

... 21 (19) Rubber and leather products
20 Basic chemicals, including fertilizers 22 1201 Basic chemicals, including fertilizers 
21 Drugs and pharmaceuticals ... ... ... 
22 Other chemicals 

.. 23 (21,22) Otherchemicals 
23 Glass and mineral product 24 (23) Glass and mineral products
24 Basic metal industries 25 (24) Basic metal industries 
25 Metal products 26 (25) Metal products
26 Machinery, except electrical 27 (26) Machinery, except electrical 
27 Electrical machinery 28 (27) Electrical machinery 
28 Railroad equipment 29 128) Railroad equipment 
2Q Motor vehicles, manufacture and repair ... 

... 	 30 (29) Transport equipment 
S.. 31 129) Repair of transport equipment

30 Bicycles and parts 32 (30) Motorcycles and bicycles
31 Scientific and surgical instruments 33 (31) Scientific and surgical instruments 
32 Sports and athletic goods ... ... . 
33 M iscellaneous industries ... . . . 

... 34 (32,331 Miscellaneous industries 
34 Electricity, gas, and water supply 34 136) Electricity
35 Construction 35 (35) Construction 
36 Trade, transport, and storage ... ... ... 
37 Other services ... ... ... 
38 Bankingand insurance ... ... ... 
39 Real estate and ownership of dwellings ... ... ... 

Source: 	 Based on extract from "National Industrial Classification-1970," reproduced in India, Ministry of Plan
ning, Central Statistical Organization, Annual Survey of Industries, 1980-81 (Delhi: Controller of Publi
cations, 1983). 

33 



Fifth, as in the 1969/70 table, in order to impart greater stability to input coeffi
cients, the flow entries for 1979/80 have been calculated at producers' prices. In the 
absence of detailed data at the state level, most of the "trade and transport margins" 
used to convert purchasers' prices into producers' prices were obtained from the 
1979/80 input-output table for India (India, Planning Commission 1981). For some 
important sectors such as agriculture, these prices have been derived from the annual 
reports of the Food Corporation of India and other secondary sources. Table 12 gives 
producers' and purchasers' prices and trade and transport margins for various sectors. 
The use of all-India trade margins for Punjab assumes that the trade margins prevailing 
in different sectors in the state are similar to those prevailing in India as a whole-an 
assumption that has undoubtedly introduced some Prrors intn th estim-tec 

Table 	12-Sectoral trade margins: purchasers'-producers' price ratios, 
1979/80 

Sector Price Ratio 
Number Sector Wholesalea Retail Trade" 

I Wheat 1.0712 1.0981 
2 Rice 1.0595 1.1138 
3 Cotton 1.0451 n.a.' 
4 Sugarcane 1.0718 n.a.' 
5 Gram and pulses 1.1016 1.2132 
6 Oilseeds 1.0645 n.a.' 
7 Other agriculture and forestry 1.0645 n.a.' 
8 Animal husbandry 1.0557 1.0889 
9 Dairy products and confectionery 1.1314 1.1420 

10 Grain mill products 1.0775 1.2000 
II Bakery products 1.1314 n.a.' 
12 Sugar 1.0823 1.2980 
13 Other food industries 1.0131 1.3600 
14 Edible oils 1.1068 1.1600 
15 Breweries and beverages 1.0764 1.2400 
16 Ginningand textiles 1.0732 1.2300 
17 Sawmills and wooden goods 1.1118 1.2800 
18 Paper, printing, and publishing 1.1344 1.1900 
19 Rubber and leather products 1.1065 1.2200 

'
 20 Basic chemicals, including fertilizers 1.0984 n.a. 
21 Drugs and pharmaceuticals 1.1103 1.3000 
22 Otherchemicals 1.0784 1.1700 
23 (;lass and mineral products 1.1518 1.3300 
24 Basic metal industries 1.1556 1.3300 
25 Metal products 1.1091 n.a.' 
26 Machinery, except electrical 1.1153 n.a.c 
27 Hlectrical machinery 1.0996 1.4700 
28 Railroad equipment 1.1246 n.a.' 
29 Motor vehicles, manufacture and repairs 1.1051 1.2700 
30 Bicycles and parts 1.1315 n.a,' 

c31 Scientific and surgical instruments 1.1401 n.a. 
32 Sports and athletic goods 1.1401 n.a.' 
33 Miscellaneous industries ... 1.3500 

Sources: 	Based on data from India, Planning Commission, A Technical Note on the Sixth Plan of lndia: 1980-85 
(Delhi: Controller of Publications, 19811; and India, Food Corporation of India, Annual Report, various 
issues (Delhi: FCI, various years). 

Note: 	 n.a. means not available. 
'These ratios have been used to arrive at trade and transport margins for all the sectors. 
bThese ratios have been used to arrive at trade and transport margins for the consumption sectors. 
'The retail price indexes for these commodities are not constricted. 
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Sources of Data 
Like the 1969/70 input-output table, the 1979/80 table has been compiled mainly 

on the basis of secondary data. The only source of primary data was a survey of 
unregistered urban industries conducted by the authors during this study to derive 
input-output coefficients for the unregistered small-scale units and for some unorgani7 d 
activities in the tertiary sector. Most of the data for both the 1969/70 and 197/80 
tables were obtained from the Economic and Statistical Organization of the Government 
of Punjab, particularly from the state income section of this organization. The data 
provided by this organization have been supplemented from numerous other secondary 
sources. A brief description of the sources of data is given below by sector. 

Agricultural Sectors 

In the 1979/80 input-output table (Appendix 1, Table 44), agriculture is broken 
into seven sectors: wheat, rice, cotton, sugarcane, gram and pulses, oilseeds, and other 
agriculture and forestry. Detailed input vectors by crop have been prenared by using 
the data obtained from the Comprehensive Scheme on Cost of Cultivation of Principal 
Crops for Punjab compiled by the Directorate of Economics and Statistics, Ministry ot 
Agriculture, Government of India. Some of these data are published in reports of the 
Agricultural Prices Commission. After input coefficients for these crops were obtained, 
all the inputs were inflated by the estimates of outputs by crop (Punjab, Economic and 
Statistical Adviser, various years). The input figures by crop for major items such as 
cost of fertilizers, electricity charges, and cost of bullocks and implements were then 
aggregated and adjusted by using as control figures the data on total inputs supplied 
by the Economic and Statistical Adviser. Figures for value added for each included crop 
were similarly kept within the control figures. 

Animal Husbandry 
The basic information on levels of output, value added, and input costs f'jr animal 

husbandry was obtained from the Punjab Economic and Statistical Advise,. Two major 
changes have been made for 1979/80 in calculating value added in this sector. First, 
unlike the method followed in the state income estimates, bullocks have been treated 
as a part of the animal husbandry sector and not the agricultural sectors. Second, both 
depreciation of bullocks and the changes in their stock have been shown in the animal 
husbandry sector. Depreciation of bullocks has been estimated from the data on com
prehensive cost of cultiwtion, while data on changes in their stock were obtained from 
the recent publications of the government (Punjab, Economic and Statistical Organiza
tion 1980b, 1980c, 1980d). 

Industrial Sectors 
Cf the 39 sectors in the 1979/80 Punjab input-output table, 24 pertain to industries 

and public utilities. In India, the registered factories are covered tinder the Factories 
Act of 1943 and are required to submit detailed returns to the government containing, 
among other things, information on output, inputs, value added, workers, and wages. 
The data for both the census and the sample sectors are published, with some time 
lag, in the Annual Survey of Industries. For the registered factories in Punjab, the 
relevant data for 1979/80 were obtained from the Economic and Statistical Adviser. 
These have since been published (India, Ministry of Planning 1989). 
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Unregistered Industrial Sectors 
The state income section of the Punjab Economic and Statistical Organization pre

pares the value of output and value added estimates for the unorganized industries, 
classified according to the National Industrial Classification. Since these estimates refer 
only to value added and output, they cannot be used to prepare the input vectors for 
the unregistered industries. 

With the basic aim of obtaining input vectors for the unregistered industries, a 
survey of 803 industrial units in 10 urban centers in Punjab was conducted by the 
authors during 1982/83. The results obtained from this survey have been used to 
arrive at the input structure for most of the industries in the unregistered sector. The 
separate input-output vectors prepared for the registered and unregistered industries 
have been combined in the 1979/80 input-output table. 

An important additional source of information on rural and urban household indus
tries was the 29th round (July 1974-June 1975) of the National Sample Survey Organi
zation on Survey of Self-Employment in Nonagricultural Enterprises (India, Ministry of 
Planning 1978). Although this survey does not give details of the input structure of 
various household industries, it does contain useful information on the estimated num
ber of workers wholly or partly employed in household industries, including value 
added and wages per worker. Nevertheless, the unavailability of reliable data on the 
input structure of the unregistered and household industries is a serious limitation on 
the industrial statistics tui Punjab. 

Electricity and Water Supply 
Data on total output, value added, number of workers, and input structure were 

obtained by analyzing the Statement of Accounts for 1979/80 and the Administration 
Report for 1979/80 of the Punjab State Electricity Board (Punjab, Electricity Board 
1980). It has been assumed that the Punjab share of hydroelectric power from Bhakra 
Dam is being produced within the state. Due to the unavailability of data, it was not 
possible to include the input vector for the water-supply undertakings in Punjab. 

Other Sectors 
The Punjab Economic and Statistical Organization provides separate data on value 

added in construction, trade, transport and storage, other services, banking and insur
ance, real estate and ownership of dwellings (Punjab, Economic and Statistical Adviser, 
various years). However, no details are available regarding their input structure. In the 
1979/80 Punjab input-output table, the input structure for each of these sectors has 
been borrowed from the all-India input-output table for 1979/80 (India, Planning 
Commission 1981). 

Final Demand 
Household Consumption 

The National Sample Survey Organization (NSSO) collects information on consumer 
expenditure through its various rounds. The expeiditure estimates are given separately 
for the rural and urban population of all the states "or 21 aggregate commodity groups 
and are also available at a disaggregated level for 32 1commodities. The latest informa
tion available to the authors on consumption expenditure in Punjab pertains to calendar 
year 1983. This was available from the 38th round of the National Sample Survey 
(India, Ministry of Planning 1986b). Similar information for 1977/78 was available 
from the 32nd round (India, Ministry of Planning 1986a). 
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The task of the present study was to derive the per capita consumption expenditure 
and its composition for the year 1979/80. The per capita consumption figures for 
1077/78 given in the 32nd round of tile National Sample Survey have been extrapolated 
to estimate the per capita expenditure for 1979/80, while the 38th round data have 
been used to derive the share of consumption expenditure by commodity for 1979/80. 

Several steps were involved and several adjustments became necessary to derive 
per capita consumption expenditure for 1979/80 from the 1977/78 estimates. The 
first step was to multiply the 1977/78 per capita estimated consumption expenditure 
of Rs 1,372.68 per month in rural households and Rs 1,256.48 per month in urban 
households by the 1979/80 rural and urban population estimated by the authors. A 
total estimated consumption expenditure amounting to more than Rs 22.7 billion was 
obtained for 179/80 at per capita income levels and prices of 1977/78. 

The second adjustment was made to take into account the increase in consumption 
as a result of the increase in real per capita income since 1977/78. At constant 1970/71 
prices, between 1970/71 and 1983/84 real per capita income rose at an annual rate 
of 3.2 percent. Thus, assuming the income elasticity of consumption to be 0.7, total 
consumption for 1979/80 increased by 4.0 percent. After this adjustment, total con
sumption is nearly R'; 23.8 billion. 

The above consumption estimates for 1979/80 were at 1977/78 prices. During 
1977/78-1979/80, the consumer price inoex for agricultural labor rose by 12 percent 
and that for nonmanufl employees by 11.48 percent. Inflating the 1977/78 estimates 
by 12 perce-t, an estimate of more than Rs 26.6 billion was obtained for total consump
tion in the state during 1979/80 at current prices. 

The last adjustment was made by comparing the National Sample Survey consump
tion estimates with those of the Central Statistical Organization (CSO), Governmenit 
of India. At the all-India level, the consumption estimates by the CSO were considerably 
higher than the consumption figures estimated by the NSSO. Thus, total 1977/78 
consumption as estimated by the CSO was 10.2 percent higher than that estimated 
by the NSSO. In 1983/84 the NSSO estimates fell short of the CSO estimates by as 
much as 23.5 percent. Keeping in mind tile gross underestimation of consumption by 
the NSSO, the authors inflated their figure by about 10.0 percent (9.0 percent for rural 
and 11.7 percent for urban households) and estimated the total consumption in Punjab 
during IQ79/ 0 at about Rs 29.2 billion. This consumption level gives an average 
propensity to consume of 63.4 percent in relation to GDP. In the 1969/70 input-output 
table the estimated average propensity to consume was about 61 .1 percent. 

The above adjustments were necessary because of the absence of direct estimates 
of consumption by tile Punjab Economic and Statistical Organization. The limitations 
of the authors' consumption estimates should be kept in mind. 

Government Consumption 
The main source of statistics on the state government's current and capital expen

diture is the Economic and Functional Classification of the Punjab Government Budget 
for 1979/80 (Punjab, Economic and Statistical Organization I980a). That publication, 
however, does not contain a breakdown of expenditure on commodities according to 
the sector classification used in this study. For 1969/70, the information on the input 
structure of the government sector was obtained from the Controller of Stores, Govern
ment of Punjab. In the 1979/80 input-output table, distribution of current expenditure 
has been done according to the I 969/70 table. In addition, the details about current 
and capital expenditures of the municipalities and local bodies were obtained from the 
Economic and Functional Classification of the Municipal Budget in Punjab for 1980/81 
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(Punjab, Economic and Statistical Organization 1981). Since the value added in the 
government sector, amounting to more than Rs 2 billion, has been included in the 
service sector, this figure is not shown separately under government consumption. 

Gross Fixed Capital Formation 
The available information on gross fixed capital formation is not very comprehensive. 

For the registered industries, detailed data on investment, along with their breakdown 
into construction 3nd machinery, are regularly collected through the Annual Survey cf 
Industries conducted by the CSO in the Ministry of Planning. No regular data are 
avsilable on gross fixed capital formation in the unregistered industrial sectors or in 
the agriculture, animal husbandry, or service sectors. 

In 1980, for the first time, the Government of Punjab brought out three important 
publications on capital formation in rural households, in urban households, and by 
state government and local authorities (Punjab, Economic and Statistical Organization 
I980b, I980c, 1980d). These publications have helped considerably in filling the data 
gap and have been extensively used in this study to build estimates on capital formation 
in the various sectors. For example, data on capital formation in agricultural and 
nonagricultural enterprises and by state government and public enterprises-broken 
down into buildings, plants and machinery, tools, transport equipment, tubewells, land 
reclamation, and so forth-have been taken from these sources. 

In add'tion, the Annual Survey of Industries has been used to obtain data on 
investment in various registered industries (India, Ministry uf Plnning 1989). Since 
no direct information is available on capital formation in the unregistered industrial 
sector, these data have been estimated from the publications on capital formation 
(Punjab, Economic and Statistical Organization 1980b, 1980c, 1980d). 

The Economic and Statistical Organization gives independent estimates of value 
added in the construction sector. Whereas the input structure for the construction 
sector has been estimated by using the ratios in the all-India table for 1979/80 (India, 
Planning Commission 1981), the entire output in construction has been allocated to 
"gross fixed capital formation." 

Changes in Stocks 
The information on changes in stocks has been collected from several sources. For 

registered industries, it is available in the Annual Survey of Industries (India, Ministry 
of Planning 1989). For the government sector and the government administration as 
well as government departments, this information is available in the Economic dnd 
Functional Classification of the Budget (Punjab, Economic and Statistical Organization 
1980a), as is information on changes in foodgrain stocks on government account. No 
ready information is available regarding changes in stocks in the unregistered or house
hold industries or in agriculture. However, very detailed information on changes in 
stocks of rural and urban households, the state government and local authorities, and 
departmental enterprises has been obtained from the publications on capital formation 
(Punjab, Economic and Statistical Organization 1980b, 1980c, 1980d). 

Exports and Imports 
Detailed time series information is available on the physical quantities of exports 

and imports of goods hauled by railways, but no comprehensive time series data are 
available on the quantities exported and imported into Punjab through road transport. 
For 1978/79, however, Railways India Technical and Economic Services (RITES), a 
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subsidiary of Indian Railways, conducted a special survey to collect information on 
exports from and imports into various states of India. For the present study, this 
information, obtained from RITES, has been updated in order to derive the export and 
import estimates. In addition, the export and import information for wheat and rice 
has been obtai'ed from the annual reports of the Food Corporation of India. It should 
be noted that -v- ort and import data given by Indian Railways and by RITES are 
in quantities . . in value terms. Various sources have been used to obtain the 
prices of traded commodities and thereby derive value estimates of exports and imports.
For some sectors fcr which export and import figures are not available from any source, 
the figures have been derived as residuals. 

The imports into Puniab have been divided into two sets, namely, competitive and 
noncompetitive. All imports of commodities that are not produced within the state 
have been allocated to noncompetitive imports. The export-import estimates for the 
Punjab input-output in 1970/80 have considerably improved due to the availability of 
the RITES data on interstate commodity flow by road, although there is stillroom for 
improvement. 

Entries Below the Line 
Apart from factor payments, the other entries below the line are noncompetitive

imports, repair and maintenance, work done by others, taxes, duties and subsidies, 
consumable stores, and depreciation. For the agricultural sector, informtioii on these 
entries has been obtained from the reports of the Comprehensive Scheme of Cost of 
Cultivation prepared by thK Economic and Statistical Adviser, Government of India. 
For the registered sector, this information has been taken from the Annual Survey of 
Industries for 1979/80 (India, Ministry of Planning). For the unregistered sector, the 
estimates for noncompetitive imports, repair and maintenance, and work done by
others have been prepared by using a variety of sources. For example, for the 1979/80
input-output table, noncompetitive imports have been estimated as a residual, since 
there are intermediate inputs ard components of final demand that are not being
produced in the state. Again, data available for 1975-77 (in the 1982 Statistical Abstract 
of Punjab) on such items as output and en floyment in repair services for the unregis
tered manufacturing industrial units have been projected to derive 1979/80 estimates. 

Wages 
The most important entry below the line pertains to net value added and its 

breakdown into wages and other factor payments. In this study, only the calculation 
of wages is considered. Separate information on interest, rent, wages, and profits in 
the agricultural sector is not directly available because, in most cases, the cultivator 
himself provides all or part of land, capital, and labor in the process of agricultural
production. The data collected under the Comprehensive Scheme of Cost of Cultivation 
(India, Agricultural Prices Commission, various years) have been used to estimate the 
share of wages in net value added by various agricultural sectors. Information from the 
Annual Survey of Industries (India, Ministry of Planning), which gives detailed informa
tion on factor payments for each industry in the registered sectors, has been used to 
estimate the wages paid in these sectors. 
Wages in the unregistered and service sectors have been obtained from various sources. 
The National Accounts Statistics (India, Ministry of Planning, various years) provide
information on compensation to employees in nine sector classifications. This informa
tion has been used to obtain the ratio of wages to net value added in each of these 
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sectors, and thus to derive wages. The Labor Co-nmissioner of Punjab provides infor
mation on the average annual earnings of workers in some occupations in the unregis
tered sectors, and this information, as published in the S:.atistical Abstract of Punjab 
(Punjab, Economic and Statistical Adviser, various years) has also been used to calculate 
wages. 

In addition, the results of the 29th round of the National Sample Survey of rural 
and urban household industries (India, Ministry of Planning 1078) have been used to 
calculate wages in various household industries. For the 1979/80 input-output table, 
the wages received in the registered, unregistered, and household industries have been 
combined to calculate the aggregate wages by sectors included in the table. For public 
administration and other serv.ces, including sanitary services, wages are derived by 
taking the ratio of employee compensation to value added in this sector, as given in 
the National Accounts Statistics. Although reliable information has been available for 
wages in many sectors, For the unregistered and unorganized sectors such as agriculture, 
forestry, animal husbandry, personal services, real estate and dwellings, trade, transport, 
and communications, tins information is weak. 

Workers 
The population census of India for 1981 (India, Ministry of Home Affairs 1982) 

gives details about workers employed in the agriculture L i, manufacturing secto:s at 
the three-digit level. This census was the main source for estimating workers by sectors. 
The information on total workers in agriculture was broken down into various crop 
sectors by using the data given in the Comprehensive Scheme of Cost of Cultivation. 

For animal husbandry, the census information refers to workers engaged in animal 
husbandry on a full-time basis. In India, animal husbandry continues to be a part-time 
activity for m.,t cultivating and noncultivating rural households. Instead of the data 
given by the census, the number of workers in the animal hu,;bandry sector has been 
estimated on the assumption that value added per workei in this sector equals that in 
"other agriculture." The data on the number of workers in registered industries has 
been obtained directly from the Annual Survey of Industries. The census data have 
been used to obtain estimates of workers engaged in various sectors in the unorganized 
and household industries. 

Person-hours 

In preparing the 1979/80 Punjab input-output table, it is assumed that a worker 
in the agricultural sector works 261 days a year on average. Data on person-hours are 
directly available for the registered industrial sectors. For other sectors, days worked 
during a year have been estimated from various other sources such as the Statistical 
Abstract of Punjab and the NSSO's survey of rural and urb.'. household industries 
(29th round). 
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4 
STRUCTURAL FEATURES OF THE
 
PUNJAB ECONOMY
 

This chapter briefly discusses the structural features of the Punjab economy and 
changes in them over time by using the input-output tables for 1969/70 (Alagh, Bhalla, 
and Kashyap 1980) and 1979/80 (Appendix 1,Fable 44). These interindustry flow 
tables for Punjab present a complete production and income account of the included 
producing sectors along with the details of disposition of sectoral outputs for inter
mediate use and final demand. These tables can therefore be used to bring out the 
relative importance of various sectors and of changes in ipcome and output, labor 
productivity, and components of final demand that occurred between 1969/70 and 
1079/80. 

Distribution of Sectoral Income -tnd Output 
The data on real net state domestic product (NSDP) by industry of origin for 1969/70 

and 1979/80 at constant 1070/71 prices are contained in Fable 1. Tables 13 and 14 
g;ve comparable data on state income and output and their sectoral distribution for 
both 1969/70 and I 979/80 at current prices. 

It is clear from Tables 13 and 14 that although the combined share of the agriculture 
and animal husbandry sectors in total NSDP declined from 61.4 percent in 1969/70 
to 47.2 percent in 1979/80, these sectors continue to occupy a predominant place in 
the Punjab economy.' That the state is relatively more dependent on the primary sector 
is obvious, since in India this sector contributed only 37.5 percent of the net national 
product in 1 79/80. Another notable feature is that in 1979/80, with a 47.2 percent
share in value added, the contribution of the primary sector to the gross value of output 
in Punjab was only 33.9 percent, indicating that because of less use of intprmediate 
inputs relative to other sectors, this sector has significantly higher value added per 
unit of output. 

The secondary sector in Punjab, which at current prices accounted for 15.9 percent 
of NSDP in 196()/70, increased its share to 20.8 percent in 1979/80. During the 
same period, the manufacturing sector's share in NSDP increased only from 11.4 
percent to 13.0 percent. Despite rapid growth, it is clear that Punjab continues to be 
relatively less industrialized than India as a whole, since the share of manufacturing 
in the total net national product of India rose from 14.0 in 1969/70 to 15.9 percent 
in 1970/80. 

The tertiary sector, which accounted for only 22.7 percent of Punjab's NSDP in 
1969/70, contributed 32.0 percent of NSDP 1979/80. In India during this period the 
share of the tertiary sector in the total net national product increased from 30.5 percent 
to 36.9 percent (India, Ministry of Planning, various yearslb]). 

7T'h shares given in lables 13 and 14 arc taken from the two input-output tables and are at current 
prices. These figure',therefore not comparable to those contained in Trable 1,where all data are atare 
constant 1970/71 prices. 
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Table 13-Sectoral distribution of net value added and gross value of output
in Punjab, 1969/70 

Share of Share or
Distri- Agricul- Distri- Agricul
bution ture, Manu- bution ture, Manu-

Net ofNet facturing, Gross of Gross facturing,Sector Value Value a.dTertiary Valueof Valueof and TertiaryNumber Sector Added Added Sectors Output Output Sectors 
Rs million)" (percent) (Rs million)" (percent)

I Wheat 3,199 22.40 54.97 4,114 20.45 54.022 Rice 327 2.30 5.02 .142 2.20 5.813 Maize 357 2.51 6.14 476 2.37 6.254 Cotton 169 1.19 2.90 244 1.21 3.205 Sugarcane 312 2.19 5.37 403 2.30 6.086 (ram and pulses 285 2.00 4.90 390 1.94 5.137 Oilseeds 176 1.24 3.03 251 1.25 3.298 Bajra 122 0.86 2.09 163 0.81 2.139 Other agricullure and forestry 871 6.12 14.98 1,073 5.33 14.09Subtotal: agriculture 5,818 40.90 100.00 7,617 37.85 100.0010 Animal husbandry 2,918 20.51 ... 3,697 18.37 ...
Subtotal: primary" 8,736 61.41 ... 11,314 56.22II Dairy products 12 0.08 0.71 217 1.08 2.9212 (;rain mill products 56 0.39 3.41 653 3.24 8.7713 Sugar and ,.onfectionery 13 0.09 0.80 100 0.50 1.35

14 Edible oilsand other food 
pr,)cesng industries 98 0.69 5.09 664 3.30 8.93I5 Brewet 'Cs and beveragees 4 0.03 0.25 28 0.14 0.3716 Textiles 394 2.77 24.21 1,618 8.04 21.75

17 Cotton ginning, pressing,and
other textiles 24 0.17 1.49 508 2.53 6.84

18 Sawmills and wooden 
containers 36 0.25 2.20 131 0.65 1.7619 Furniture and fixtures 92 0.65 5.64 272 1.35 3.6620 Printingand publishing 13 0.09 0.81 36 0.18 0.4821 Rubberand leather products 61 0.43 3.78 216 1.07 2.90


22 Basic chemicals, including

fertilizers 93 0.65 5.69 225 1.12 3.0223 Other chu.micals 26 0.18 1.58 133 0.66 1.7924 (;lasand mineral products 94 0.66 5.75 348 1.73 4.6825 Basic metal industries 49 0.34 3.00 370 1.84 4.9726 Metal products 97 0.68 5.95 356 1.77 4.7827 Machinery, except electrical 154 1.08 9.46 510 2.5328 Electrical machinery 24 0.17 1.46 120 0.60 

6.85 
1.6229 Railroad equipment 19 0.13 1.17 27 0.13 0.3630 Transport equipment 38 0.27 2.31 122 0.6131 Repair of transport equipment 1.65

6 0.04 0.40 16 0.08 0.2232 Motorcycles and bicycles 45 0.33 2.76 180 0.89 2.42
33 Scientific and surgical


instruments 
 36 0.25 2.21 58 0.29 0.7934 Miscellaneous industries 146 1.03 8.97 530 2.63 7.12Subtotal: manufacturing 1,629 11.45 100.00 7,439 31.10 100.0035 Construction 464 3.26 ... 1,179 5.86 ...36 Electricity 166 1.17 ... 190 0.95 ...Subtotal: secondary 2,259 15.88 ... 8,808 37.91 ...
37 1rade, transport and storage 1,824 12.82 56.43 n.a. 
 n.a. n.a.38 Oher service:o, 987 6.94 30.59 n.a. n.a. n.a.39 Ban:,ingand insurance 156 1.10 4.82 n.a. n.a. n.a.
40 Real estate 263 1.85 8.16 n.a. n.a. n.a.Subtotal: tertiary 3,230 22.71 100.00 n.a. n.a. n.a.Total 14,225 100.00 .. n.a. n.a. n.a. 
Source: Based on Punjab input output table for 1969/70 in Y. K. Alagh, G.S.Bhalla, and S.P. Kashyap, StructuralAnalysisof Gu/arat, tunjab, and HatyanaEcononies-AnInputOutput Study (New Delhi: Allied, 1980).
Notes: n.a. means not available. Parts may not add 
 to totals because of rounding.'At current prices."Becauseof neglible contributions, fishingand miningand quarryinghave not been included in the prirtdry sector. 
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Table 14-Sectoral distribution of net value added and gross value of output 
in Punjab, 1979/80 

Share of Shareof 
Distri- Agricul- Distri- Agricul
bution ture, Manu- bution ture, Manu-

Net of Net facturing, Gross ofGross facturing, 
Sector Value Value and Tertiary Valueof Valueef and Tertiary 
Number Sector Added Added Sectors Output Output Sectors 

(Rs million)' Ipelcent) (Rs millionfl' percent) 
I Wheat 5,421 12.79 37.05 9,735 I1.00 44.63 
2 Rice 3,574 8.43 24.82 5.189 5.90 23.79 
3 Cotton 1,573 3.71 10.93 2,196 2.50 10.07 
4 Sugarcane 650 1.53 4.51 813 0.92 3.73 
5 Gram and pulses 305 0.80 2.53 479 0.54 2.20 
0 Oilseeds 307 0.87 2.55 454 0.52 2.08 
7 Otheragriculture and forestry 2,448 5.78 17.01 2,944 3.35 13.50 

Subtotal: agriculture 14,398 33.97 100.00 2!,810 24 78 100.00 
8 Animal husbandry 

Subtotal: primary 
5,598 

I9,996 
13.21 
47.18 

... 

... 
.d70 

29,786 
9.00 

33.84 
... 
... 

9 Dairy products and 
confectionery 155 0.37 2.82 009 0.70 2.43 

10 Grain mill products 157 0.37 2.85 1,874 2.13 6.82 
II Bakery products 53 0.12 0.90 150 0.18 0.57 

12 Sugar 34 0.08 0.62 195 0.22 0.71 
13 Other food industries 140 0.33 2.56 512 0.58 1.80 
14 Edible oils 140 0.33 2.50 1,876 2.13 6.83 
I5 Breweries and beverages 47 0.1 1 0.80 285 0.32 1.04 
1 (;inningand textiles 1,251 2.95 22.78 0,932 7.88 25.22 
17 Sawmills and wooden goods 234 0.55 4.20 001 0.68 2.19 
18 Paper, printing, and 

publishing 51 0.12 0.92 144 0.10 0.52 
19 Rubberand leather products 233 0.55 4.25 890 1.01 3.24 
20 Basic chemicals, including 

fertilizers 271 0.04 4.92 1,085 1.23 3.95 
21 )rugs and pharmaceuticals 7 0.02 0.12 39 0.04 0.14 
22 )ther chemicals 36 0.09 0.66 233 0.27 0.85 
23 Glass and mineral products 501 1.32 10.21 1,488 1.09 5.42 
24 Basic tnetal industries 392 0.93 7.14 4,328 4.92 15.75 
25 Metal products 280 0.06 5.09 1,377 1.57 5.01 
26 Machinery, except electrical 241 0.57 4.38 1,119 1.27 4.07 
27 Electrical machinery 112 0.26 2.04 530 0.61 1.95 
28 Railroad equipment 28 0.07 0.51 05 0.07 0.24 
29 Motor vehicles, tnan ifac

ture and repair 399 0.94 7.20 1,073 1.22 3.90 
30 Bicycles and parts 412 J.97 7.50 1,313 1.49 4.78 
31 Scientific and surgical 

instruments 25 0.06 0.45 86 0.10 0.31 
32 Sports and athletic goods 102 0.24 1.80 412 0.47 1.50 
33 Miscellaneous industries 133 0.31 2.42 193 0.22 0.70 

Subtotal: manufacturing 5,494 12.90 100.00 27,481 31.23 O0.JO 
34 Electricity, gas, water supply 940 2.23 ... 1,057 1.88 ... 
35 Construction 2.393 5.05 ... 6,853 7.79 ... 

Subtotal: secondary 8,833 20.84 ... 35,991 40.90 
30 T'rade, transport, and storage 8,049 20.41 03.83 13,841 15.73 62.28 
37 Other services 3,494 8.24 25.78 6,511 7.40 29.29 
38 Bankingand insurance 877 2.07 0.47 1,064 1.21 4.79 
39 Real estate and ownership of 

dwellings 530 1.25 3.92 810 0.92 3.64 
Subto:al tertiary 13,550 31.97 100.00 22,225 25.26 100.00 

Total 42,379 100.00 ... 88,002 100.00 ... 

Source: Based on Punjab input output table for 1979/80 (Table 44, Appendix I).
 
Note: Parts may not add to totals because of rounding.
 
'At current prices.
 
'Because of negligible contributions, fishing and mining and quarrying have not been included In the primary sector. 
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Some significant structural changes can be discerned within the primary, secondary,
and tertiary sectors in Punjab during this period. The first important change is the
rapid growth in rice and wheat output and the emergence of rice, along with wheat, 
as one of the two major crops in the state. Whereas the output of wheat increased by
62 percent, from 4.87 million tons in 1969/70 to 7.90 million tons in 1979/80, that
of rice increased nearly six times, from 0.54 million tons to 3.04 million tons (see
Table 2). Table 13 shows that in 1969/70 wheat accounted for 54.0 percent and rice
for only 5.8 percent of the total value of agricultural eutput. In 1979/80, the contribution
of wheat to the total value of agricultural output declined to 44.6 percent, while that
of rice increased to 23.8 percent (Table 14). Thus these two crops together accounted
for 68.4 percent of the total value of agricultural output in 1979/80. A similar picture 
emerges from the contribution of these crops to total value added in agriculture.
Whereas wheat accounted for 55.0 percent and rice for 5.6 percent of total value added
in agrc-ilture in 1969/70, the contribution of wheat declined in 1979/80 to 37.7 
percent, but that of rice increased to 24.8 percent. As discussed earlier, the cropping
pattern in Punjab has become increasingly dominated by wheat and rice, and in 1979/80
these two crops accounted for about 61 .0 percent of total cropped area in the state 
(Table 2).

Second, because of widespread 'idoption of the new seed-fertilizer technology, the 
use of intermediate inputs, in generai, and that of modern inputs, in particular, increased 
markedly in rice and wheat between 1969/70 and 1979/80. For example, while
fertilizers accounted for only 4.4 percent of the total value of wheat output in 1969/70,
they contributed 14.5 percent of its value in 1979/80. Noncompetitive imports (fuels
and lubricants), which constituted only 0.9 percent of the total value of wheat output
in 1969/70, accounted for 13.7 percent in 1979/80. In the case of rice, the proportion
of fertilizer to total output increased from 5.7 percent in 1969/70 to 12.5 percent in
1979/80, and that of fuels and lubricants increased from 1.2 percent to 8.7 percent.
Consequently, during this period value added as a proportion of value of output regis
tered a notable decline in both these crops, falling from 77.7 percent in 1969/70 to 
55.7 percent in 1979/80 for wheat and from 74.0 percent to 68.9 percent for rice.

On the other hand, a perceptible decline occurred in animal draft power used in
agricultural production. The expenditure on bullocks (animal husbandry sector), which
constituted 7.'/ percent of the value of wheat output in 1960/70, accoujiled for only
2.8 percent in 1979/80. For rice, a similar decline took phce in the expenditure on 
bullocks-from 5.5 percent to 1.4 percent of its value of output during this period.
The main cause of this decline is the gradual replacement of animal draft power with
mechanical energy such as that of tractors. (See the 1969/70 Punjab input-output table
in Alagh, Bhalla, Kashyap 1980 and the 1979/80 Punjab input-output table in Appendix
I of this study [Table 441.)

Although industrial output recorded a large increase during 1969/70-1979/80,
few significant changes occurred in the structure and composition of the manufacturing
sector in Punjab. Thus the textile industry continued to be the dominant industry in
the state, accounting for nearly one-feurth of the total value of manufacturing output
and slightly more than one-fifth of value added in this sector in both 1969/70 and 
1979/80. The food products industry, including dairy products, grain mill products,
sugar, edible oil, bakery, and other foods, which together accounted for 22.3 percent
of the total value of manufacturing output in 1969/70, constituted about 20.3 percent
in 1979/,3V-. However, basic metal and metal products industries emerged as major
industrial sectors. Together they a.ccounted for 20.8 percent of the total value of
manufacturing output and 12.2 percent of total value added in 1979/80, compared 
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with a contribution of 9.8 percent to total output and 9.0 percent to total value added 
in manufacturing in 1969/70. Manufacture and repair of motor vehicles and manufac
ture of bicycles and parts also acquired more weight, together accounting for 14.8 
percent of value added in the manufacturing sector in 1979/80 compared with only 
0.6 	percent in 1969/70.

Otherwise, the basic industrial structure of Punjab continues to consist of agriculture
based industries such as cotton textiles, grain mill products, food processing, and edible 
oils; some agro-input industries such as nonelectrical machinery, basic chemicals, and 
fertilizers; and some consumer durables such as bicycles, sewing machines, and rubber 
and leather products. 

Taking the secondary sector as a whole, the contribution of both construction and 
electricity to the value added and value of output of the sector increased significantly
between 1969/70 and 1979/80. The share of value added in construction't increased 
from 20.6 percent of total value added in the secondary sector in 1969/70 to 27.1 
percent in 1979/80, and that of value added in electricity increased from 7.3 percent 
to 10.7 percent.

Since the value of total output was not estimated for the tertiary sector in 1969/70,
it is not possible to delineate the changes in the distribution of value of output for that 
sector. However, the data on value added in the tertiary sector indicate that this sector 
recorded an even higher growth than the primary and the secondary sectors and 
consequently registered a significant increase in its share of total value added-from 
22.7 percent in 1969/70 to 32.0 percent in 1979/80. While trade and transport
contributed 12.8 percent to NSDP in 1969/70, its contribution increased to 20.4 
percent in 1979/80. During the same period, the contribution mao by sectors such 
as banking, insurance, real estate, public administration, and other servict "iso increased 
at a rapid rate. 

Output and Productivity 
Tables 15 and 16 give details by sector on output and value added per worker in 

Punjab in 1969/70 and 1979/80. There are large intersectoral variations in output 
per worker, due to different technologies employed and uneven distribution of produc
tively invested capital over the sectors. The differences in partial labor productivity
measured this way give an idea of the relative efficiency of the work force in various 
sectors in 1969/70 and 1979/80. Since value of output and value added figures are 
in current prices, it is not possible to use these statistics to measure changes from 
1969/70 to 1979/80. 

It is, however, possible to get an idea of changes in labor productivity in real terms 
in the primary and the secondary sectors by using the data on state income in Table 
I. During 1969/70-1979/80, per worker value added in real terms increased in both 
the primary and the secondary sectors. Thus, in constant prices, value added per worker 
increased from Rs 3,615 in 1969/70 to Rs 4,417 in 1979/80 in the primary sector 
and from Rs 3,634 to Rs 4,282 in the secondary sector. 

Regarding intersectoral differences in labor productivity (at current prices), as shown 
in Tables 15 and 16, labor productivity was substantially higher in the manufacturing 

As noted earlier, the resuli:, for construction should be treated with caution because sectoral income 
estimates were thoroughly revised in 1970/71 and net value added in construction, which was only Rs 440 
million in 1969/70, was raised to Rs 960 million in 1970/71. 
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Table 15-Sectoral distribution of workers and of output and value added per
worker in Punjab, 1969/70

Sector Output Value Added 
Number Sector Workers Distribution perWorker perWorker 

(persons) (percent) IRs) 
I Wheat 601,142 20.61 6,844 5,322
2 Rice 59,514 2.04 7,431 5,495
3 Maize 101,660 3.49 4,683 3,5124 Cotton 139,318 4.78 1,752 1,213
5 Sugarcane 146,672 5.03 3,159 2,1276 Gram and pulses 70,o42 2.42 5,527 4,034
7 Oilseeds 72,520 2.49 3,456 ,427
8 Bajra 46,137 1.58 3,525 2,6449 Other agriculture and forestry 325,292 11.15 3,299 2,678

Subtotal: agriculture 1,526,897 53.59 (4,873) (3,723)10 Animal husbandry 758,629 26.01 4,873 3,846
Subtotal: primary 2,321,526 79.60 (4,8731 (3,763)II Dairy products 1,403 0.05 154,984 8,55312 Grain mill products 8,926 0.31 73,134 6,274

13 Sugarand confectionery 4,265 0.15 23,521 3,048
14 ldible oils and other food 

processing industries 27,051 0.93 24,561 3,62315 Breweries and beverages 2,114 0.07 13,151 1,892
16 Textiles 110,657 3.79 14,622 3,561
17 Cotton ginning, pressing, and 

other textiles 9,674 0.33 53,597 2,481
18 Sawmills and wooden 

containers 9,967 0.34 13,158 3,612
19 Furniture and fixtures 32,588 1.12 8,348 2,823
20 Printing and publishing 5,659 0.19 6,356 2,29721 Rubber and leather products 25,781 0.88 8,360 2,405
22 Basic chem, -Is,including

fertilizers 2,938 0.10 76,586 31,654
23 Other chemicals 3,838 0.13 34,628 6,77424 Glass and mineral products 42,657 1.46 8,161 2,204
25 Basic metal industries 10,544 0.36 35,068 2,15226 Metal products 31,599 1.08 11,255 3,070
27 Machinery, except electrical 33,396 1.15 15,266 4,611
28 Electrical machinery 4,489 0.15 26,809 5,34629 Railroad equipment 2,853 0.10 9,367 6,660
30 Transport equipment 6,137 0.21 19,936 6,192
31 Repair of transport equipment 2,197 0.08 7,354 3,18632 Metorcycles and bicycles 7,354 0.25 24,388 6,119
33 ';cientific and surgical

instruments 7,574 0.20 7,721 4,75334 Miscellaneous industries 48,470 10,9361.66 3,076
Subtotal: manufacturing 442,131 15.16 (16,825) (3,684)

35 Construction 142,335 4.88 8,285 3,260
36 Electricity 10,243 0.35 18,590 16,206

Subtotal: secondary 594,709 20.39 (14,8111 (3,798)
Total Iprimary and 

secondary) 2,916,235 (6,900)100.00 (3,770) 

Source: Based on Punjab input-output table for 1969/70 In Y.K.Alagh, G.S.Bhalla, and S. P. Kashyap, Structural
Analysis ofGujarat, ftujab,and Haryana Fconomies--An Input.OutputStudy(Nei,/ Delhi: Allied, 1980).

Notes: Figures in parentheses ,re mean values. Parts may not add to totals because (- rounding. 
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Table 16-Sectoral distribution of workers and of output and value added per
worker in Punjab, 1979/80 

Sector 

Number Sector 

I Wheat 
2 Rice 
3 Cotton 
4 Sugarcane 
5 Gram and pulses 
6 Oilseeds 
7 Other agriculture and forestry 

Subtotal: agriculture 

8 Animal husbandry 


Subtotal: primary 

0 Dairy products and conlec
 

tion.ry 

10 Grain mill products 

II Bakery products 
12 Sugar 

I 3 Other food industries 

14 E1dible oils 

15 Breweries and beverages 

16 G textiles,
ainningad 

17 Sawmills and wodeti goods 

18 Palper, printi g, and publishing 
19( Rubber atnd leather products 
20 Ilasic chlemicals, including 

fertilizers 
21 Drugs and pharinaceuticals 
22 Other chenical 
23 Glass and nitieral products 
24 Basic metal indistries 
25 Metal products 
26 Machinery, exceli elecirical 
27 Electrical Inachinery 
2It Railroad e(uiptilent 
20 Motor vehicles%, Iman ufacture 

and rep air 
30 Bicyche and Paris 
31 Scientific ind surgical 

instrume nts 
32 Sports and athletic goods 
33 Mistcelhnvois iniustries 

Subtothl: inalnifactmiring 
34 Electricity, gas, water supply 
35 Construction 

Subtotal: secondary 
36 1 rade, transport, and storage 
37 Other services 
38 Bankingand insurance 
3W Real estate anid ownership of 

dwellings 
Subtotal: tertiary 

Total 

Output Value Added 

Workers Distribution pir Worker perWorker 

(personsI (percent) IRs) 

546,440 I 1.80 17,814 9,921 
560,383 12.10 9,259 6,378 
224,272 4.84 9,792 7,014 
70,039 1.51 11,614 Q,287 
49,703 1.07 Q,029 7,344 
24,935 0.54 18,211 14,718 

305,759 0.00 9,620 6,306 
1,781,531 38.47 112,242) 18,082) 

828,205 17.89 0,629 6,758 
2,600,826 50.30 (11,4131 (7,662) 

5,204 0.11 128,559 20,785 
23,013 0.52 78,367 6,565 
11,337 0.24 13,732 4,675 
4.559 

16,970 
0.10 
0.37 

42,802 
30,145 

7,458 
8,245 

13,939 0.30 134,583 10,043 
2,493 0.05 114,214 18,853 

10,678 3.66 40,854 7,373 
45,710 
10,954 
38,3Q7 

0.99 
0.24 
0.83 

13,151 
13,113 
23,185 

5,119 
4,656 
6,068 

4,974 0.11 281,054 54,483 
1,020 
4,874 

0.02 
0.11 

37,89 
47,903 

6,863 
7,386 

42,954 0.93 34,650 13,060 
37,271 0.80 116,129 10,518 
52,504 1.13 26,234 5,333 
26,795 0.58 41,762 8,994 

8,060 
2,379 

0.17 
0.05 

66,475 
27,412 

13,896 
11,770 

70,679 1.53 15,179 5,645 
37,073 0.80 35,415 11,113 

3,401 0.07 25,239 7,351 
17,553 0.38 23,486 5,811 

1,626 0.04 118,469 81,675 
654,326 

42,784 
100,663 

14.13 
0.92 
2.17 

(41,9981 
38,736 
67,075 

(8,396) 
22,111 
23,773 

797,773 
546,973 

17.23 
I1.81 

(45,0651 
25,305 

(11,072) 
15,812 

613,024 
37,897 

13.24 
0.82 

10,621 
28,064 

5,700 
23,142 

25,370 0.55 3,,21 20,891 
1,223,264 20.42 (18,1691 (11,077) 
4,630,863 100.00 (19,003) (9,1 I1 

Source: ,Ised tin uinjab input ioutput table for I970/80 (Fable 44, Appendix I).

Notes: I:igt,-s in parentheses arv meian values. Parts tnay not add to totals because of rounding.
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sectors than in the labor-intensive agricultural sectors in both 1969/70 and 1979/80. 
Thus, in 1969/70 the productivity in manufacturing was about three and a half times 
the output of Rs 4,873 per worker in agriculture. In 1979/80 productivity in the 
manufacturing sectors was Rs 4 1,998 compared with an average productivity of Rs 
12,242 per worker in agriculture. Overall productivity in the tertiary sector was higher 
than that in the primary sector but much lower than that in the secondary sector. 

There are large variations in productivity per worker within the primary, secondary, 
and tertiary sectors. Within agriculture, for example, output per worker in the produc
tion of wheat, sugarcane, and oilseeds, where new technology has been adopted, is 
much higher than that for most other crops. In 1979/80, the highest per worker 
productivity among all the crops was in oilseeds, even though in 1969/70 oilseeds 
ranked fairly low in labor productivity. The main reason is that over this period the 
relative prices of oilseeds vis-i)-vis other agricultural crops rose at a much higher rate. 

The output per worker in animal husbandry shown in Fables 15 and 16 is quite 
low both for 19/70 and 1979/80. This isprimarily because reliable data on workers 
and person-days are not available, since animal husbandry is a part-time activity. The 
estimates have therefore been derived from certain assumptions, giving only a notional 
value of productivity to this sector. 

Within manufacturing, too, there are large variations in labor productivity. In 1969/ 
70 the highest output per worker was in manufacturiig of dairy products, followed by 
basic chemicals, grain mill products, cotton ginniIg, and basic metal industries. In 
1979/80, basic chemicals, including fertilizers, had the highest rank in output per 
worker, followed by edible oils, grain mill products, miscellaneous industries, and 
breweries. The lowest output per worker was in printing and publishing and bakery 
products. Sawmills and manufacture of motor vehicles and parts continued to have low 
productivity. Within the secondary sector, both construction and electricity showed a 
high level of labor producti',ity. In the tertiary sector, output per worker was very low 
in services but was notably above average in trade and transport, banking, and real 
estate and dwellings. 

The intersectoral variations in labor productivity, though quite significant, are much 
lower when labor productivity is measured in terms of value added per worker instead 
of value of output per worker. Thus, within the primary sector, value added per worker 
ranged between Rs 1,2 13 and Rs 5,495 in 1969/70 and between Rs 6,306 and Rs 9,921 
in 1979/80 (except for oilseeds, with nearly Rs I 5,000). In the manufacturing sector, 
in 1969/70 the highest value added per worker was Rs 31,654 in the basic chemicals 
sector. l)airy products, which ranked highest in output per worker, had a value added 
produciivity of only Rs 8,553. Value added per worker in other manufacturing sectors 
ranged between Rs 1,892 and Rs 6,774. In 1979/80 the highest value added per 
worker was in nii.cellaneous industries, followed by basic chemicals and dairy products. 
For other manuflacturing sectors, value added per worker was between Rs 4,656 and 
Rs 18,853. The range was much higher for value of output per worker in these 
industries. Value added per worker was high in both construction and electricity during 
1979/80. 

In the tertiary sector, in 1979/80 value added per worker was quite high in trade 
and transport, banking, and real estate, while it was rather low in other services. 

Changes in the Pattern of Final Demand 
Table 17 shows how final demand was met in Punjab in 1969/70 and 1979/80 

and, for comparison, in India in I979/80. In both 1969/70 and 1979/80 a major 
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Table 17-Distribution of final expenditure in Punjab, 1969/70 and 1979/80, 
and in India, 1979/80 

Punjab India 
1969/70 1979/80 1979/80
 

Expendi- Distribu- Expendi- Distribu- Expendi- Distribu-
Item ture (ion ture tion ture tion 

IRs million) (perceiitl IRs million) Ipercent) (Rs millionl (percent) 

Household consutnption 8,560 6 .1 29,215 63.4 742,880 73.2 
Government consumption 67) 4.8 2,420" 5.3 1I0,250 10.9 
(;ross fixed capital formation 2,150 15.3 10,461 22.7 213,070 21.2 
Changes in stocks 300 2.1 1,211 2.0 48,300 4.8 
Net of trade 3,355 23.9 7,739 16.8 - 17,540 -1.7 

Exports 6,010 40.3 37,000 80.3 83,400 8.3 
Iports" -3,555 --25.4 -29,261 -63.5 - 100,940 -10.0 

Irror% --1,015 --7.2 -4,95 -10.8 -21,600 -1.8 
(;ross domestic product 

at market prices 14,020 100.0 46,090 100.0 1,075,420 100.0 

Sources: Based on Punjab inputoutput tabl( for 1909/70 in Y. K. Alagh, G.S. Blhalla, and S. '. Kashyap, Stnictural 
Anly.sis of Gujarat, I'un/ab, andtla/yanaEconomies -An Input Output Shtudy(New I)elhi: Allied, 1080); 
F'unjab input okutput table for 1979/80 (Table 44, Appendix II; and India, Ministry of Planning, National 
Accountr .Smtastics I)elhi: Controller of Publications, I 083). 

Note: Parts may not add to tolals becatise of roinding. 
"In the Ptinjab input outplut table, government expenditure is Rs 4109.3 million, as it does not include value added 
to the governmnt sector, which is given is Rs 2.010.4 million for IQ79/80, according to the Economic and 
Functional Classification A the Budget. Ihis, amount has been included in value added in public administration 
and olher services (sector 371. 

SIncludes noncilnipetitive irnports aiuoiintingto Rs 1,305.0 million in I9)/70and Rs6,270.4 million in 1079/80. 

part of the "domestic" expenditure net of trade was incurred for private household 
consumption, followed by gross fixed capital formation. 

Instead of taking various components of fixed expenditure as ., proportion of total 
final demand, it is perhaps more useful to obtain its distributit, by treating GDP at 
market prices as the base. In 1969/70, according to the Economic and Statistical 
Adviser to the Punjab government, at current prices, GDP at market prices was slightly 
mnf'e than Rs 14.0 billion and in 1979/80 it was almost Rs 46.1 billion. According to 
the input-output accounting matrix, the GDP at market prices for 1979/80 is the total 
of net value added, depreciation, and taxes net of subsidies (Appendix I, Table 44, 
last column). It works out to Rs 46.9 billion in 1979/80, indicating that there is only 
a very small percentage error in the authors' estimate. The GDP figures of nearly 
Rs 14.0 billion for 1969/70 and Rs 46.1 billion for 1979/80 given by the Economic 
and Statistical Adviser are used for the following discussion. 

In 1979/80, 63.4 percent of the total expenditure in Punjab was on household 
consumption (Table 17). This percentage is much lower than the all-India average of 
69.1 percent of total GDP spent on consumption. It is significant that the total gross 
fixed capital formation (including changes in stocks), which was 17.4 percent of GDP 
in 1969/70, increased to 25.3 percent of total GDP in 1979/80, comparing favorably 
with the all-India figure of 24.3 percent. 

Exports continue to be extremely important in the economy of Punjab. This is 
especially true since thie advent of the new technology in wheat and rice in the 
mid-I 960s. Whereas exports constituted 49.3 percent of GDP in 1969/70, their share 
increased to 80.3 percent in 1979/80. The share of imports also increased from 25.4 
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percent to 63.5 percent, indicating an increasing linkage between the Punjab economy 

and the national economy. 

Household Consumption 

In both 1969/70 and 1979/80, household consumption was by far the most 
important component of final demand, accounting for nearly two-thirds of NSDP. Tables 
18 and 19 show the annual per capita consumption expenditure of rural and urban 
households along with its composition. In nominal terms, per capita consumption 
expenditure in the rural and urban areas in 1969/70 was Rs 636 and Rs 695, respec
tively, and increased to Rs 1,744 and Rs 1,936, respectively, in 1979/80. 

The composition of expenditure shows that although cereals, including grain mill 
products, are the most important components of consumption, their share in the total 
expenditure for rural households dropped from 26.9 percent in 1969/70 to 15.0 
percent in 1979/80. In the consumption basket of urban household expenditure, 
cereals and grain mill products declined from 26.8 percent to 13.8 percent. While 
there was a notable fall in the proportion of expenditure on milk and dairy products 
by rural households, from 32.0 percent in 1969/70 to 19.5 percent in 1979/80, the 
.xpenditure on milk by urbdn households declined only slightly, from 19.5 percent in 
1969/70 to 16.8 percent in 1979/80. It appears that the expenditure on animal 
husbandry products by rural households obtained from the Punjab Economic and Statis
tical Organization was overestimated in the staie sample of the round of the National 
Sample Survey for 1969/70, which constituted the basis for estimates in the present 
study. The combined state and central sample for 1968/69 shows that rural households 
spent 22.2 percent-not the 32.0 percent shown in Table 18 for 1969/70--of tiheir 
expenditure on dairy products compared with 19.5 percent in 1979/80 (India, Ministry 
of Planning I )7Q. I986a, I986b). Cereals and milk, as well as edible oils, sugar, and 
cloth, remained important components of consumption expenditure for both rural and 
urban households. 

A notable change was a substantial increase in the proportion of expenditure on 
trade and transport, banking and insurance, other services, and real estate by rural 
households in 1979/80. For rural households, the share of expenditure on these tertiary
activities substantially increased from 12.4 percent in 1969/70 to 22.1 percent in 
1979/80.9 During the same period, the share spent on these activities by urban 
households increased only marginally from 20.0 percent to 20.5 percent. 

Except for the change in expenditure on the tertiary sector, the relative priorities 
attached to individual commodity groups in both urban and rural areas remained more 
or less unchanged between 1969/70 and 1979/80. The first and second priorities 
were expenditures on cereals and milk, followed by sugar, salt, and other food and 
nonfood items, indicating that the consumption pattern in both rural and urban Punjab
continued to be heavily food-oriented and that there was no significant difference in 
the consumption basket between rural and urban households. But a perceptible decline 
in the proportion of expenditure on cereals indicates that, with a rise in per capita 
income, the consumption pattern became more diversified. 

The temporal chnges in the consumption pattern are shown in Table 20, which 
gives the distribution of monthly per capita expenditure by rural households in Punjab 

F[he I Q69/70 input output table [see Table 13) does not contain any data on banking, insurance services, 
and real estate. But the distribution of per capita expenditure of rural households given in the 27th round 
(I1972/73) shows that the percentage of expenditure incurred on "services" was 12.4 percent. See India, 
Ministry of Planning IQ79. 
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Table 18-Per capita consumption expenditure and its distribution in Punjab, 
1969/70 

Per Capita 
Sector Expenditure Distribution 
Number Sector Rural Urban Rural Urban 

IRs) (percent) 

I Wheat 134.76 85.06 21.19 12.25 
2 Rice ., a 
3 Maize 16.10 3.37 2.53 0.49 
4 Cotton a a a 

5 Sugarcane 18.59 3.12 2.92 0.45 
6 Gram and pulses 7.14 7.77 1.12 1.12 
7 Oilseeds " " 
8 Bajra a 4" 

Q Other agriculture and forestry 50.46 57.59 7.93 8.29 
10 Animal husbandry 203.13 135.24 31.94 19.47 
II Dairy products 0.36 0.05 0.06 0.01 
12 Grain Mill products 10.89 97.40 3.13 14.02 
13 Sugar and confectionery 11.91 19.25 1.87 2.77 
14 Edible oils and other food processing 

indus ries 15.68 25.55 2.46 3.68 
15 Breweries and bevrages 12.15 10.71 1.91 1.54 
10 Textiles 36.12 26.88 5.68 3.87 
I 7 Cotton ginning, pressing, and other textiles a a " a 
18 Sawnills and wooden containers " " 
I) Furnitu re atid fixtures a 0.08 " 0.01 
20 Printingand publishing 2.60 5.14 0.41 0.74 
21 Rubber and leather products 10.65 6.86 1.67 0.99 
22 Basic chemicals, including fertilizers 1.23 0.91 0.19 0.13 
23 Other chemicals 26.94 27.51 4.24 3.96 
24 Glass and mineral products 0.38 0.17 0.06 0.24 
25 Basic metal industries a " " a 
26 Metal products 0.24 0.56 0.04 0.08 
27 Machinery, except electrical 0.43 0.20 0.07 0.03 
28 :lectrical machinery 0.82 0.89 0.13 0.13 
2() Railroad equipment a h a a 
30 Iransport equipment a a a 
31 Repair of transport equipment a a a a 
32 
33 

Motorcycles and bicycles 
Scientific and surgical instruments 

2.52 
a 

2.46 
a 

0.40 
a 

0.35 
a 

34 Miscellaneous industries 3.16 4.68 0.50 0.67 
35 Construction a , , a 
36 Electricity 1.54 7.83 0.24 0.67 

Subtotal 576.80 529.30 90.69 76.21 
Trade margins 37.67 125.61 5.92 18.08 
Taxes, duties, and subsidies 0.68 1.72 0.11 0.25 
Fuels and lubricants 8.00 27.30 1.26 3.93 
Other noncompetitive imports 12.91 10.66 2.03 1.54 

lotal 636.06 094.59 100.00 100.00 

Source: Based on I'uniab input output table for 1969/70 in Y. K. Alagh, G. S.Bhalla, and S. P. Kashyap, Structural 
Analysis ofGujarat,Punjab, and lai)'anaI:conornies-Ant IOputOu t Stucdy(New l)elhi: Allied, 19801. 

Note: Parts may not add to totals because of rounding. 
"Data are unavilable, as these conunodities (1o not directly enter into the consumption basket. 

on major commodity groups over various National Sample Survey rounds. As indicated 
earlier, the proportion of expenditure on foods de.-lined rapidly after 1973/74. Within 
the food group, while expenditure on cereals declined, there was an increase in expen
diture on noncereal foods, particularly beverages and refreshments. The percentage of 
expenditure on nonfoods increased substantially over time, particularly for alcoholic 
beverages, clothing, and other nonfood items. 
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Table 19-Per capita consumption expenditure and its distribution in Punjab, 
1979/80 

Per Capita 
Sector Expenditure Distribution 
Number Sector Rural Urban Rural Urban 

IRs) (percent) 
I 

2 
3 

Wheat 
Rice 
C o tto n 

116.63 
18.94 
.t 

120.56 
9.79 
, 

6.69 
1.09 

4 

6.23 
0.51 
. , 

4 
5 

Sugarcane 
Gram and pulses 

43.47 
42.70 

3.62 
41.21 

2.49 
2.45 

0.19 
2.13 

6 
7 

Oilseeds 
Other agriculture and forestry 

4 

159.61 
, 

189.82 9.15 9.81 
8 
9 

I0 

Animal husbandry 
Dairy products and confectionery 
Grain mill products 

271.10 
68.12 

126.13 

273.85 
50.43 

136.20 

15.55 
3.91 
7.23 

14.15 
2.61 
7.04 

II 
12 

Bakery products 
Sugar 

6.56 
34.73 

21174 
54.17 

0.38 
1.99 

1.28 
2.81 

I A 
14 
15 
Io 
17 
18 
10 

20 

Other food industries 
[Edible oils 
Breweries and bevet ages 
(;inningand textiles 
Sawmills and wooden giods 
Paper, printing, and publishing 
Rubber and leather products 
Basic chemicals, including fertilizers 

31.37 
49.38 
22.20 

119.30 
4.17 

13.76 
39.11 

.1" 

13.01 
81.82 
43.28 
02.01 

1.86 
22.88 
31.30 

1.80 
2.83 
1.27 
0.84 
0.24 
0.79 
2.24 
0.07 

0.67 
4.23 
2.24 
4.75 
0.10 
1.18 
1.62 
t 

21 
22 
23 

Drugs and pharmaceuticals 
Other chemicals 
Glass and mineral products 

67.44 
55.17 

1.62 

81.01 
85.37 

0.60 

3.87 
3.18 
0.09 

4.19 
4.41 
0.03 

24 
25 
26 

Basic metal industries 
Metal products 
Machinery, except electrical 

1.64 
4.20 
3.26 

1.66 
3.52 

0.09 
0.24 
0.18 

0.09 
0.18 

27 Electrical machinery 4.30 9.91 0.25 0.51 
28 
20 

Railroad equipment 
Motor vehicles, mtanufacture and repair .1 0.46 

. 
0.02 

30 Bicycles and parts 0.65 1.28 0.04 0.07 
31 
32 

Scientificand surgical instruments 
Sports and athletic goods 

a 
0.10 0.31 0.01 

., 
0.02 

33 
34 
35 

Miscellaneous industries 
Electricity, gas, water supply 
Construction 

8.04 
15.66 

1.41 

2.48 
52.27 

5.03 

0.46 
0.90 
0.08 

0.13 
2.70 
0.26 

36 
37 
38 
39 

I rade, transport, and stforage 
Other serv ces 
Bankingan insurance 
Real estate and awnership of dwellings 

285.47 
37.78 
9.97 

48.60 

228.65 
105.00 

11.07 
52.92 

16.37 
2.17 
0.57 
2.97 

11.81 
5.42 
0.57 
2.73 

Noncompetitive imports 
Taxes and duties 

28.65 
1.12 

101.60 
1.63 

1.64 
0.06 

5.25 
0.08 

Total 1,743.64 1,035.77 100.00 100.00 

Source: Based on Punjab input output table for 179/80 (Table 44, Appendix I).

Note: Parts may rtot a((I Ito totals because of rounding.

'Dala are unavailable, as these commodities do not directly enter into the consumption basket.
 

Since detailed household schedles of expenditure are not avai!able, it isnot possible
to use the available data to directly derive the consumption ela.-ticities for various 
commodities. In an earlier study (Bhalla and Chadha 1983) these elasticities were 
derived on he basis of a survey of 1,663 rural households conducted in 1975/76. As 
expected, while the expenditure elasticities were high for clothing (I .8-1.9), footwear 
(1.5-1.6), services (I .2-1.3), milk and milk products (I .3-1.4), and beverages (1.4-1.6),
they were quite low for cereals, edible oils, and other essentials. Details are given in 
Table 21. 
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Table 20-Distribution of average monthly per capita expenditure on major commodity groups in rural Punjab, 
1964/65-1983
 

Commodity Group 

1964/65 
Expen- Percent-
diture age 

1966/67 
Expen- Percent-
ditui e age 

1968/69 
Expen- Percent-
diture age 

1973/74 
Expen- Percent-
diture age 

1977/78 
Expen- Percent-
diture age 

1983 
Expen- Percent
diture age 

IRs) IRs) (Rsl IRs, IRs) IRs 
Cereals and cereal substitutes 
Pulses and pulse products 
Milk and milk produczs 
Edible oils 
Meat, eggs. and fish 
Fruit and vegetables 
Sugar, salt, and spices 
Beverages and refreshments 

Total food 
Betel leaf, tobacco, and

alcoholic beverages 
C!othing 
Fuel and light 
Consumer durables 
Other nonfood items 

Total nonfood 
Total expenditure 

0.14 
1.14 
7.00 
0.88 
0.32 
1.24 
3.58 
1.10 

24.40 

0.OO 
3.20 
1.05 
0.04 
4.80 

11.73 
30.22 

25.24 
3.15 

10.33 
2.43 
0.80 
3.42 
0.88 
3.20 

07.02 

1.82 
0.08 
5.38 
2.00 

13.50 
32.38 

100.00 

12.10 
1.43 
0.34 
1.12 
0.33 
1.31 

3.09 
1.10 

30.81 

0.75 
2.38 
2.28 
0.80 
8.02 

15.10 
40.00 

20.50 
3.11 

20.31 
2.44 
0.72 
2.85 
8.07 
2.30 

00.08 

1.03 
5.17 
4.00 
1.87 

I1.30 
33.02 

100.00 

12.78 
1.50 

12.02 
1.53 
0.58 
1.82 
0.47 
1.70 

38.40 

1.37 
5.03 
3.00 
1.80 
0.84 

18.10 
50.50 

22.00 
2.70 

21.15 
2.71 
1.03 
3.22 

11.43 
3.00 

08.00 

2.42 
8.80 
5.31 
3.20 

12.00 
32.00 

100.00 

15.10 
2.38 

10.01 
2.50 
0.03 
3.00 
8.80 
2.88 

52.20 

2.45 
0.75 
4.07 
1.81 
8.14 

23.22 
75.51 

20.00 
3.15 

21.20 
3.43 
1.23 
4.77 

11.05 
3.82 

00.25 

3.25 
8.04 
5.38 
2.40 

10.78 
30.75 

100.00 

10.55 
2.00 

21.07 
3.22 
0.03 
3.48 
8.o3 
3.04 

oi.32 

2.12 
8.02 
5.08 
2.0 

12.70 
32.11 
03.43 

17.71 
3.10 

23.51 
3.45 
1.00 
3.72 
0.24 
3.00 

05.03 

2.27 
0.23 
0.08 
3.10 

13.00 
34.37 

100.00 

24.88 
5.05 

31.11 
5.00 
1.78 
8.73 

14.23 
8.30 

100.13 

4.01 
1.80 
11.08 
4.45 

30.52 
70.52 

170.05 

14.58 
2.00 

18.23 
3.51 
1.04 
5.12 
8.34 
4.00 

58.08 

2.35 
11.64 
0.84 
2.01 

17.88 
41.32 

100.00 

Sources: India, Ministry of Planning, National Sample Survey Organization, Sar'ekshana 2 (january I070); India, Ministry of Planning, NSSO, Sa,"veksharna 0(January 1080); India, Ministry of Planning, NSSO, Sarvekshana 0 IApril 10861: and 1077/78 data obtained from the Office of the Economic Adviser.Government of Punjab, through the courtesy of J.S. Kapur, director of the National Sample Survey Organization.
Note: Parts may not add to totals because of rounding. 



Table 21--Commodity expenditure elasticities for cultivating households in 
rural Punjab, 1974/75 

Range for Range for Cash Spent
 
Expenditure Coefficient of Saturation Limit as a Percent-


Elasticity' Determination for per Capita ageofTotal

Commodity Group (e) (r 2) F.xpenditure" Expenditure 

Cereals and cereal products 0.22-0.24 0.16--0.18 242.30 115.101 6.70 
Pulses 0.49-0.56 0.14-0.18 42.()5 (27.30) 79.08 
Milk and milk products 1.32- 1.40 0.80-0.80 705.73 (304.27) 3.50 
Edible oils 0.23-0.30 0.01 -0.02 n.a. n.a. 78.83 
Mea, eggs,and fish 3.02- 3.31 0.44 -0.4 ) 145.17 I9.01) 83.67 
Vegetables and fruit 0.52-0.01 0.15-0.20 55.70 (34.511 78.83 
Sugar and gur 0.72-0.73 0.63 -0.05 144.03 (70.47) 70.66 
Salt and spices 0.13-0.15 0.01 0.01 21.54 114.751 100.00 
Beverages 1.37-1.63 0.54- 0.08 105.07 130.54l 100.00 
Fuel and light 0.24-0.25 0.13 -0.15 5)74 145.09) 17.81 
Clothing 1.76- I,92 0.65 0.70 500.80 177.18) 100.00 
Footwear 1.54-1.57 0.40--0.43 112.17 118.39) 100.00 
Miscellaneous goods and services 1.23- 1.30 0.54-0.0 39(9.41 (70.88) 100.00 

Sources: G.S. Bhalla and G.K. Chadha, Gr eitRevolution and the Snall Pteasan t: A Study of/Itroine I tqribution 
among Punlab Cultivators New Delhi: Concept, .983), 138 140; and G. K. Chadha, Ihe State and 
Rural Economic "ransformtation:17u Cast' of 'un/ab, 1950 85 (New )elhi: Sage, I ,6, 33. 

Note: n.a. means not available. 
"For each commodity group, expenditure elasticity has been wo rked out frot four types of Ettgel functions 
Isemilog, hyperbolic, log linear, and log inverse). ti lowest and highest values of the elasticity thus constitute 
the range for (e). 
"The saturation litit odity expenditure (computed mostly from corresponds to anfor cotom log inverse fuinctio,; 
infinitely large level of total per capita expenditure; Itis the value of the upper asymptote. [he figures in 
parentheses are per capita expendituies actually incurred. 

In sum, consumption expenditure continued to be the most important compe.lent 
of final demand in 1979/80. A rapid increase in per capita income also resulted in 
increased expenditure on consumption by both rural and urban households. Despite 
some minor differences, expenditure by both rural and urban households continued 
to be highly oriented toward food items, as is typical of the consumption pattern in 
developing countries. 

Gross Fixed Capital Formation and Changes in Stocks 
For 1979/80, gross fixed capital formation is estimated at almost Rs 10.5 million 

and changes in stocks at more than Rs 1.2 million, and the two together constitute 
25.3 percent of GDP at market prices. This proportion is much higher than that in 
1969/70, when only 15.3 percent of GDP was spent on capital formation and 2.1 
percent on changes in stocks. In 1979/80, the proportion of income spent on gross 
domestic capital formation in Punjab was comparable to that in all of India. 

A notable feature of the composition of gross capital formation in the state is that, 
compared with 54.8 percent in 1969/70, expenditure on construction accounted for 
as much as 65.1 percent of total gross fixed capital formation in 1979/80. On the 
other hand, investments in nonelectrical and electrical machinery constituted only 
17.3 percent and 3.8 percent, respectively, of gross capital formation. In the country 
as a whole, construction constituted 53.4 percent of the total expenditure on gross 
fixed capital formation during 1979/80. 

The much higher allocation of investment expenditure on construction in Punjab 
than in all of India can be explained by certain specific features of development in the 
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state. During the 190)0s, because of exceptionally high levels of profitability in the 
adoption of new technology, the cultivators undertook large investments in tubewells, 
tractors, other agricultural machinery, farm houses, alld other construction. Since the 
life of agricultural machinery is quite long and a great deal of investment was undertaken 
during the I900s andlI 70s, further investment in machinery seeriis to be peteringout. 

Furiiher, during the late 1970s, gross fixed investment in agriculture was charac
terized by an uniI.ually high component of Conistruction. For example, a room is 
normally constructed along. with a lubewell, ain(l a shed accompanies the purchase of 
a tractor. large investments have ,.so been undertaken in the construction of godowns 
and warehouses by both the central all( the state governments, by public sector agencies,
and iy private individuals for the storage of wheat and rice surl)luses. Finally, in the 
socioeconomlic context of Punjah, where a very high priority is accorded to residential 
houss, inclreised iniconmes have resulted ill larger inveStmlelts ill residential construction. 

Exports and Imports 
The' Punjah continues to be a highly export surplus econony. In 1979/80 exports

constitut(d as much as 80.3 )ercent of the total ;l)P compared with 49.3 percent in 
IW09/70 (Table 17). ( )it th( other hand, the share of imports also increased--to 03.5 
percent of (;I)' in IP7,/80 from only 25.4 percent in 1909/70. But despite large 
imports in197Q/ -;, the balance of trade had a net surplus of more than IN 7.7 billion, 
or 0.8 perc,,rnt of (;)P. In IN(0/70, the net surplus of the economy was almost Rs 3.4 
billion, or 23.9 percent of GIR.Agricultural commodities continue to be important in 
lhe export basket; in I)7,/80 they constituted 33.8 percent of all exports. Animal 
husbandry conlributed another 6.4 percent to total exports. Within the agricultural 
sect or, wheat and rice together accounted for 27.3 percent of total exports from the state. 

Dturing thei 970s so me of tile manufacturing industries also made signi icant con-
Iributions to (xp)rts, and sorie of these found an export market riot only in the rest 
of India blut ill loreign countries as well. Consequently, manufactures remained impor
tant ini the export imarket, contributing nearly 43 percent to total exports compared 
with about 42 percent in I 90O/70. Within manufacturing, the sectors that contributed 
fairly large proportions to exports are basic metals and alloys (8.8 percent), other 
chemicals (9). percent), textiles 15.0 percent), bicycles 13.3 percent), and(l motor vehicles 
It1) percent) , larg( exports also took pla, ' from the tertiary sector, with trade and 
transport accounting for 5.9 percent aridlotner services for I 1.5 percent of total exports 
from Punjab.
 

With modernization of agriculture and industry, growth of income, and a growing
interrelationship with the rest of the country, imports have also risen at a rapid rate 
For example, ill curren t prices, competitive_ imports aniounted to more than Rs 2.2 
billion and noncompetitiye imports to about Rs 1.3 billion in 1969/70. The total 
imports into the state's economy iii1970/80 were almost Rs 23.0 hillion for competitive 
andlRs 6.3 billion for noncompetitive imports. As is to be expected, a major proportion 
of imports were used up as inputs for agricultural production, followed by industrial 
production. For example, the largest imports were those of basic chemicals and fertilizers 
and othe chemicals, which accounted for 29 percent of total imports into Punjab.
These were followcd by basic metals and alloys, electrical and nonelectrical machinery,
and nonmetallic mineral products. As in I969/70, most of the noncompetitive imports 
consisted of diesel oil, petrol, and other petroleum products. 

A peculiar feature of the manufacturing sector in Punjab is that because of nonavail
ability of raw materials, except in agriculture-based industry, most of the industrial 
raw materials such as iron and steel, coal, diesel, and petroleum needed for basic 
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metals, machine tools, and durable consumer goods industries are imported from the 
rest of India. These raw materials are used to produce manufactured goods that are 
primarily exported to the rest of the country. A significant development that has resulted 
in considerable reduction in imports is the establishment of two large fertilizer plants 
in the public sector in Punjab. 

Within the consumption basket, imports included drugs and pharmaceuticals (7.8 
percent); other agriculture, mainly wood (5.5 percent); dairy products and confectionery 
(4.0 percent); edible oils (3.6 percent); sugar (2.5 percent); rubber and leather products 
(3.0 percent); and textiles (4.7 percent). 
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5 
LINKAGE ANALYSIS OF THE
 
PUNJAB ECONOMY
 

The Punjab input-output tables for I?09/70 (Alagh, Bhalla, and Kashyap 1980) 
and 1979/80 (Appendix I, Table 44) were used in Chapter 4 to analyze the main 
features and changes in the structure of the Punjab economy during 1960/70- 1979/80. 
)ne of the important uses of an input-output table is to lay bare the structure of 

production in an economy and the interdependencies between various sectors. 
This chapter examines the nature and extent of sectoral interdependence in Punjab 

through calculation of the direct andJ indirect input use and output disposal of each 
sector. In particular, an attempt will be made to quantify the relationship between 
agriculture and the nonagricullural sectors of the Punjab economy. 

Some notable attempts have been made to analyze the relationship between agricul
tural growth and industrial development by defining the major points of influence and 
by quantifying the various relationships between Ithe two sectors (see Rangarajan I982). 
It is beyond the scope of this report to build an econometric niodel with a new view 
to unlderlaking a comprehensive study of production, dcmand, and savings and invest
merit types of linkages through which agriculture influences industry or vice versa. 
However, the input output analysis does permit quantification of the extent of intersec
toral interdependence, including backward and forward linkages. 

An input output table only quantifies the direct and indirect dependence of various 
sectors on olne another within a general equilibrium framework without implying any 
causality of relationships. It appears that some of the causal hypothses advanced by 
sonic scholars using this fraiework n1in lack much theoretical validity. 

Before an in depth anadysis of the pciltern of linkages is undertaken for all 39 sectors 
in the 197/80 Punjab input-output table, an overview of the interrelationships among 
various sectors in the Punjab ero;iomy is provided by aggregating the 39 sectors into 
only 5 sectors. The Indian input-output table for IQ79/80 (India, Planning Commission 
IQ81) has also been condensed into 5 equivalent sectors to bring out the main differ
ences in the structure of production in Punjab and in India as a whole. This is followed 
by adetailed analysis of changes in the linkage patterns in Punjab during 196/70-1 979/80. 
The pattern of backward aid forward linkages and changes therein have been studied 
by use of the Rasmussen method, workingout Rasmussen indices separately for 1969/70 
and I?79/80 for all the disaggregated sectors contained in the Punjab input-output 
tables for these years. 

An Overview of Agricuiture-Nonagriculture Linkages 
The extent of intersectoral linkages depends on the density of the input structure 

of various sectors in an economy. That the production structure of agriculture in Punjab 
is different from that in the rest of the country is brought out by a comparison of the 
condensed five-sector input-output flow and coefficient tables for Punjab and India for 
1979/80 (Tables 22-25). Some of the differences are detailed below. 

First, whereas intermediate inputs (includingsuch inputs as noncompetitive imports) 
constituted 24.8 percent of the value of agricultural output in India, their share was 
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Table 2 2-1nterindustrial flows and patterns of final demand in Punjab, 1979/80 

Item 

Agriculture
and Allied 
Industries 

Manufacturing
and Allied 
Industries 

Trade, 
Transport,
and Storage 

Banking
and 

Insurance 

Public 
and Other 
Services 

Total 
Interme-
diate Use 

Private Consumption
Rural Urban 

Government 
Consump

tion 

Azricu!tureandalied Industries 
Manufacturmn, and alhe industrus 
Trade. transport. and storaze 
BankiZ and:nsuance 
Public and other services 

Total inputs 
Noncomptiveimports 
Repair and maintenance 
Work done bv others 
Taxes. duties, and subsidv 
Consumable stores 
Depreciaton 
Net'alue aded 

Gross output 
Workers In number of personsl 
Person ajvs Iinthousands ofdavs 
Wazes 

2.238.000 
3.030 38! 

573.407 
07.821 

0 
0.540.50 
_.W.152 

180.200 
0 

232.007 
0 

750.000 
10.005,750 
20.785,080 

2.000.820 
081.10-

5.571.030 

3.700,010 
13.400.580 
4.055.33, 

310.818 
0 

21.571.750 
42 7 
557.730 
780.782 
40.080 
578.030 
775.35Q 

8.833.328 
35.000O.o5 

77.773 
232.073 

4.580.30. 

00.108 
837,00-
.430.5.o 
318.037 
Q71." 17 

3.017,o2 

4 1 

9 
03.300 
.0 

13.,841. 23 
54o.07 3 
1 103 

5.002.138 

IRsi.00011 
0 201.771 

12-32 .32o.01 7 
33.802 773.282 
83.10) -:7.520 
18.208 3-01 3 
1.7.o 3 2,o0 .112 

2 1.734 
0 0 
C0c 

. 
8
33 n 0,2_15.Q2-. 

0 
33.700 332.000 

F0.787000 4,023,800 
1.0o3.528 7.320.4o8 

37.807 038304 
iCI 1 187.28 
57.000 3.070.880 

0.200.870 
.222.3210 

0.800.-03 
800.900 

1.330.038 
3-4.582.720 
5.070.008 

740.030 
780.782 

1.30313263,132 
578.30 

2.404Q.250 
12.378.780 
88.001.550 
.. 030,803 
1.282.310 

10.301.100 

7,702,05 
8.085.507 
3.30o,41 

118.076 
1.027.02c 

20.301,540 
340.803 

0 
0 

13.2Q8 
0 
0 
0 

20.745.710 
0 
0 
0 

2.704.002 
3182.37S 

1 .000.401 
48.477 

000.003 
8.017.118 

44I.005 
0 
0 

7.0)77 
0 
0 
0 

8.400..100 
0 
0 
0 

25.301 
80.544 
70.370 

0 
0 

285.305 
70.010 
24.084 

0 
0 
0 

20,205 
0 

400,300 
0 
0 
0 

Item Capital
Formation 

Change
in Stocks Exports ImportsJP.s1.000i' 

Final 
Demand 

Gross 
Output 

AzricultuT- and allied industries 
Manufacturin and allied industries 
Trade. transport, and storage 
Bankin and insurance 
Public and other services 

Total inputs 
Noncompetitive imports 
Repair and maintenance 
Work done by others 
Taxes. duties, and subsidy 
Consumable stores 
Depreciation 
Net value added 
Gros' output 

Workers tin number of persons
Person da,-sIinthousands ofdavs) 
Wazes 

234.805 
0.275.284 

323.838 
0 
0 

0.833.q27 
0 
0 
0 

020.702 
0 
0 
0 

10.400.O30 
0 
0 
0 

4.10.000 
.2 I.o00 

0 
0 
0 

881.000 
320.000 

0 
0 
0 
0 
0 
0 

1.211.200 
0 
0 
0 

14.800.080 
15.000.000 
2,174.083 

20.370 
1.205.01 

37.000.040 
0 
0 
0 
0 
0 
0 
0 

37.000.040 
0 
0 
0 

2.04..033 
20.34.m070 

0 
0 
0 

22.000.700 
0 
0 
0 
0 
0 
0 
0 

22.000.700 
0 
0 
0 

23.04.800 
lo.708.330 
0.07..733 

100.532 
5.08...30 

53.418.825 
1.104.384. 

24.08.1 
0 

047.077 
0 

20.205 
0 

55.305.205 
0 
0 
0 

20.785.080 
35.000.050 
13.841.230 

1.003.528 
7.320.408 

88.001.550 
0.270.302 
771.020 
780,782 

2,010.20Q 
578.030 

2.51.4.554 
42.378.780 

143.300,800 
.1.030.803 
1.282.310 

],.,30 1.100 
Source: Based on Punlab input output table for 107Q/80 ITable 44. Appendix
Note: Parts may not add to totals because of rounding. 
' Factor cost at I070/80 prices. 
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Table 23-interindustry coefficient table, Punjab, 1979/80 

Agriculture Manufacturing Trade, Banking Public
and Allied and Allied Transport and and Other 

Item Industries Industries and Storage Insurance Services 

Agricu;lurv and alliiud indusIri,, 0.0752 0.10S1 0.00,14 0.0000 0.0270 
Mariu fa lu rinard allivi 0.1222 0. I725 0.0(05 0.0117 0.18111irdhtrev, 
I rade, trrm,,portand %,forage 0.0192 0. 1 127 0.10It1 0.0319 0. IOSt0 
1,inkingair d inurami~ 0.00 11 0.02 W0 2e 0.(080 0.07 0.0))05 
'111bli 0.00)0 0.0702 0.0171 0.0,173and oiitir "irvi(I., 0,0000 

I ifi) Irp,;:% 0.2199 0.20i 0.1 118) 0.36830. 9Q),11 14 

,
Ni i oiinii)i. v rt (I. 0,4 0.00121 iuli(ir 0.0)2 0(7,1 10 0.0030

Repair lnd [l1.1llf(.1l1'll,lt' 0'.0064 0).0 15 0. 0 0 00 0. 0 0 0C 0.0000 

Wit k done by 11i14, 0.0000 0.0217 0.1010100 0.0000 0.0000 
I uiixi,, ol 0.0078 IMO.0299 0.00 W 0.0(0,rmdy 0.11 
Conll%unillib[)]%horc'% 0.000(0 0,J 0.0000 0.00000.016 {)00(0}0 

[)i-pr(iitio 0.0255 0,00216 0.0,12) 0.0317 0.0455 
Ne) vim ,ulu(dei 0.0713 0.2,1.,1 01.02,19 1.1243 0.5497
 
(,ni0 S tniiii I .1000() .11)0011 1.00( 1.000) 1.0000
 

Wurki-r% 0.08170 0,0222 0.0 39 (01350 0,()1172
 
I ,'-,(I.IY 0.022) (.000t 0.0124 0.01O00 0.0250
 
W,,1 0.I 71 0.1275 0.40.17 0.1300 0.4207
 

urw: Dirivdf roifllTabl22. 
may toNi,,: Irl i nlt adid ohilk,iiii iio ruiiniitrg. 

as high as 28.9 percent in the case of Punlab. Hence, compared with the agricultural 
sector of India, that of I)unjab is likely to generate a higher level of intersectoral linkages. 

Second, consequent to adoption of the new technology inagriculture, the share of 
industrial inputs in the value of agricultural output was much greater, and that of 
agricultural inputs much sinailer, in Punjab than in India as a whole. Industrial inputs, 
including noncompetitie imports of fuels and lubricants, constituted I9. 1 percent of 
the value of agricultural output and as much as 66.2 percent of the total value of inputs 
used in agricultural production in the state. In the case of India, industrial inputs 
accounted for only 8.8 percent of the value of agricultural output and 35.4 percent of 
the total value (If agricultural inputs. 

The direct and indirTct Output effects of changes in final demand from various 
sectors in Punjab and India can be derived from the respective L.eontief inverses in 
Tables 26 29. Because of lower agrlicultural inuut and higher input from manufacturing 
inagricltural production, one unit of final demand from agriculture results in consid
erably lower direct an(J indirect output from ;lgriculture and notably higher output from 
manufacturing inPunjab than in India. A Rs 1.00 increase in final demand from 
agriculture led to a Rs I.I I increase in agricultural output in Punjab compared with 
Rs I. I5 in India---the increases in manufacturing output were Rs 0.22 in Punjab and 
Rs 0. 18 in India. The changes for other sectors are also given in Tables 26-29. 

'Ihird, both inPunjab and inIndia as awhole, the proportion of agricultural output
ted as inerindustry input is much ower, and that allocated to final consumption 
much greater, than is the case with n inufacturing. In both cases, manufacturing uses 
much higher amioutts of intermediate inputs as a proportion of output than does 
agriculture. Consequently, manufacturing generates much greater forward and back
ward linkages thian ag-iculture. Because of this, increases in final demand from manufac
turing lead to notably higher levels of direct and indirect output in all the sectors and 
particularly in nanufacturing. In Punjab, an increase of Rs 1.00 in final demand from 
manufacturing resulted ina direct and indirect output of as much as Rs 1.66 in 
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Table 24-nterindustrial flows and patterns of final demand in India, 1979/80 

Transport, Money, Public Total 
Agriculture Communi. Banking, Adminis. Inter
and Allied Industry cations, and Real tratien mediate

Item Industries and Mining and Trade Estate Services Use 

l
I irnillior) 

Agriculture aid allird 
industric,, S3,848 7(),3 4 1,424 0 0,487 141,0Q3

Industry and inining 4(,,4I 303.852 30,727 5,028 52,4S4 ,138,501 
Jransport ,cern in fc.i 

ioni aind raid 12,S I9 I 12,097 28,i82 10,1 1 17,08 I92,847 
Mory, bankir g,alid 

real estate, 3,046 I 1,1 1 7,112 2,020 1,,11 1 27,320 
Public ailni ismriiiOl 

servics 4,312 II ,95, 21 ,070 (77 10,357 18,978 
I(ral irnputn 1146,0 S40,Q(7 95,02 ')n8 11,(H,6 8,18I,73917 

Indirecl lax 5,8.18 41, 17 9,242 1,12 7.19') 6S,800
(;ros vaheiaIdded 1 0,94 2S5,35 200,301 )(),3 5 I0(,99O 970,509 

(r,' o np11 .10,() 58 111,17() n9,8.45 203,000 I1885,054n 8.10,075 

Gross 
Private Public Fixed Change Total 

Con- Con- Invest- in Final Gross 
Item sumption sumption ment Stocks Exports Imports Use Output 

IIfllhllnI' 

Agriculture ail allie.d 
indusf ies 1.1,')N 2,205 1,092 1,782 7,)39 1,7Q7 iI ),8(5 4(0,58

Industry nd rnirnirg 2I10,2 1 2,5 1. 176,(100 1, I,18 ,17,30n 80, 103 102.225 840,727 
Iransport. coin mni mi 

lioms, mid irhid 7),1 17 10.9U 1 9.)075 0 8, to1 0 118,324 311,170) 
Morrey, banking,,,vid 

re'al -slalt ,1I,707 717 0 0 100 0 12,524 09,843 
Public a1lrridiiisri ion 

s(,rvices( 7 1.,17 7,708 ( ) 4,780 0 153,9 35 202,)13
Totfl rilpu .s 719,040 11,,070 197.707 1(( (7,526 87,900 I,85,01 I2.10, 1,030,874 

Iidir-ct lax 1II,490 1,1').1 12,003 0 1,55S 0 49'),142 114,Q50
(;ro%. valij- Od(dj 0 II () 0 0 0 8( 970,510 

(;russ, tpllut 750,530 117,)70 210,370 20,30( )1i9,0O 87,1)0 1,0)510,01i 2,971,071 

uiiir'c,: ii i ,ii, A'l h11(e kt,l/'lItnofltidi, / 9/W 85 INew 
oifIublication"i, 19811, 99.
 

Noe: Pars not i l% ol 


India, iriNniig 1I h,,issiuii1 the5i l)eIi: Controller 

in;ly idl norl, 'becUls rlolnlldini,
 
laor ( A 1979/8)1 priccs.
 

manufacturing, Rs 0.1) in agriculture, and Rs 0.25 in other sectors. In the case of 
India, the respective output levels were Rs 1.67, Rs 0. 18, and Rs 0.39. 

Fourth, with changes in final demand, the direct and indirect increases in the 
output of various sectors are considerably reduced when import leakages are taken 
into account by using the modified leontief inverse.' 1 The impact of import leakages
is much stronger in Punjab than in India because of Punjb's greater dependence on 
industrial imports for use as inputs in both agriculture and industry. 

'( Instead of invertinlg, (I Al, one can invert Ihe 11 1 A) matrix, whre 1)is a diagonal matrix of b, 
definld as b, M,/X,, where M, i irntprts int secor i anu X, ik the output of sector i. 
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Table 25-nterindustry coefficient table, India, 1979/80 

Transport, Money, Public 
Agriculture Communi- Banking, Adminis
and Allied Industry cations, and Real tration 

Item Industries and Mining andTrade Estate Services 

Agricullire ind allid industrii- 0. I I09ll 0.0 ,, .O0,16, 0.0000 0.0 320 
Iridtryairid rlining 0.08177 0. 1017 ().1 O 1 0.0720 0.2584 
I rnflspiirt, , urlrnIurio itdlmnit,, iniul 

tradeh 0.0272 0. I 5,AO 0.0922 0.0149 ().0882 
Mioiiy, birnkirng, i(muridl mtah 0.0006 0.0150 0.0224) 0.0375 0.0070 
IPuhh. ',dinnm irtion w.,rvnI C, 0.0()04 0.0)1,12 0.009)7 0.0097 0.0510 

"lot,) r;1lpt% 0.2477 0.04 3 0. W073 0.1341 0.4305 
hrilirctt 1;)Xi' 0.0127 0.0)514 0.)297 00020 0.0365 
( ro%% v.ilui' ,trhh'd 0.7396 (0.3047 0.66 30 ().80 i( 0.5270 
( ;to%% 1.0000 1.0000 1.0000 1.1)000 1.0000oulli l 

Sirur(c,: [ ,rivcdi lriiri l dlih 24. 
No r: tolals of runiurng.Vt, may not add ti hie'callS 

Table 26-Leontief inverse for the Punjab interindustry table, without import 
leakages, 1979/80 

Agriculture Manufacturing Trade, Banking Public 
Sector and Allied and Allied Transport, and and Other 

Industries Industries and Storage Insurance Services 
Inverted Matrix 1t-A] (I) (2) (3) (4) (5) 

I Agrr(ulturc d d illivd indmisriv, I1.10 ') 0. 1901 0.1)2 0(.)()40 0.070')1 
2 Marilufctiringand allied irn(huilri'. 0.220 1.05 0'). 0.032101400 0.3373 
1. I rhid, trarslirt, and %niir.,g 1).M524 0.2149 1.14 0.0154 0.1090 

,4. lanrikiogand irriralice 0.0071 0.0221 1.1)0 306 I.(8(5 0.0152 
' l'UhbliL and r~ht w rvicc,% (0.0040 0.0102 0. 0 8,4Q 0.022() 1.0625 

Table 27-Leontief inverse for the Punjab interindustry table, with import 
leakages, 1979/80 

Sector Agriculture Manufacturing Trade, Banking Public 
and Allied and Allied Transport, and and Other 
Industries Industries and Storage Insurance Services 

Inverted Matrix l Al (I) (2) (3) (4) (5) 

I. Agricultur iland allied induslries 0.9977 0.Ol0801 0.0(147 0.0025 0.0475 
2. Manufacl ri and allied indhnstrii.% 0.104,4 0.85,1 0.0722 0.0100(1 0.1737 
3. 1radl, tr0n.s03r1,drll sto1rae 0.()35 I. 107 1. 1 350 0.0434 0.1483 
4. lBankirigard irsurance 0.0055 0.01 I, 0.027 I.)L0 3 0.0130 
5. l'i icaid other s(,rvi es 0.0027 01(084 0.0842 0.0227 1.0009 

Note: b, M/X,, where M, is imports by sector i and X, is outpult of seor i. 
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Table 28-Leontief inverse for the India interindustry table, without import 
leakages, 1979/80 

Agriculture Manufacturing Trade, Banking Public 
Sector and Allied and Allied Transport, and and Other

Industries Industries and Storage Insurance Services
Inverted Matrix [1-A] (I) (2) (3) (4) (5) 

I. Agricullure and allied indnleries 1.1 52 0. 1821 (.01(9 0.0151 0.0Q19
2. Manutfacrtrin ,ard allied industrie, 0.1802 1.671 S 0.2580 0.1339 0.48,2
3. Trade, transport, and storae 0.0079 0.3017 1.I 5') 0.0,25 0. 1923
4. liankingand in, rarne 0.0120 0.0359 0.0 320 1.0424 0.0209 
S. Public ind other ,,rvIce 0.0192 0.0494 (.08) 5 0.015) .0763 

Table 29-Leontief inverse for the India interindustry table, with import 
leakages, 1979/80 

Sector Agriculture Manufacturing Trade, Banking Public 
and Allied and Allied Transport, und and Other 
Industries Industries and Storage Insurance ServicesInvertedMatrix[II I Al (I) (2) (3) (4) (5) 

I. Agricltur,' aid allied rndutrie 1.1446 0. 15118 0.0326 0.0129 0.0838
2. Ma0.ru rngritJ alli15 ilrist ,e .11 1.4271 0.2210 0.1 1,13 0.4151
3. Trade, tranport, and ,tora,,e 0.0629 0.2575 1.I501 0O) 9 0.17Q4
4. iankirigand il srale 0.0120 0,)307 0.0 118 1.0,120 0.01 3 
5. I'ublic and other services 0.01H 0.0,121 0.018 0.0 15,1 1.0742 

Note: 1j, M,/X,, where M, is imports%by %ector i and X, ISou)put1 of %otseor i. 

Thus, in Punjab, a Rs 1.00 increase in final demand from agriculture led to a direct 
and indirect output of only Rs 0.998 in agriculture, compared with Rs I.II when 
import leakages were neglected and output was reduced from Rs 0.22 to Rs 0.I I in 
manufacturing. For India also, [he incremental outputs of various sectors were reduced, 
although to a much smaller degree.

In the case of Punjab, iltport leakages are even higher when final demand from 
manufacturing is increased. Thus a unit increase resulted in adirect and indirect output
of only Rs 0.86 in manufacturing, compared with Rs 1.06 when import leakag - were 
not taken into account. In the case of India, direct and indirect output in manufacturing

decreased from Rs 1.07 to Rs 1.43 even after accounting for import leakages. Because
 
of a very high degree of interdependence with the rest of the country, many of the
 
gains of rapid development in lunjab are being shared with the rest of India.
 

It isclear that the extent of output leakages from the service sectors, namely, trade, 
transport and storage, banking and insurance, and public and other services, is only
marginal. This again brings out the important role played by the tertiary sector in 
increasing domestic incomes. 

Intersectoral linkages between agriculture and industry and among other sectors 
of the economy depend on the level of technology used] in the various sectors. With 
modernization, most of the sectors, including agriculture, tend to use higher proportions
of intermediate inputs, and this leads to greater interdependence of various sectors. 
Dependence of agriculture on industry, in particular, and on other sectors, in general, 
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is bound to increase with modernization of agriculture. Similarly, because of relatively 
high density in the input structure of various sectors, the growth of manufactu ring by 
itself is bound to increase interdependence among them. In short, the pattern of linkages 
among sectors is determined by the nmture of structural changes in the production 
pattern. It is ap!arent that the extent of import leakages is quite high in the case of 
manufacturing in l'i jab. This indicates that the scope for further development of 
agro- input as well as agroprocessing indlustries merits careful examination. 

Intersectoral Linkages-Disaggregated Analysis 
This section will discuss the nature of inducement effects that are the outcome of 

interlinkages among all 31) producing sectors contained in the I Q7()/80 Punjab input
output table an(1 thc 30 sectors in the 1()69)/70 table. lxpansion of an industry leads 
to a series of effects due to interIlinkages. The first-order effects a e felt by the direct 
input supplying industries, which in t.,raffect the activities that supply inputs to the 
in(iustries affected in the first rounl, and the process continues until it fades out. The 
degree of responsiveness depends upon the nature f the industry that is affected 
inilially, as well as the extent to which the system of industries shows an integrated 
or a decomposable structure. The lmin point is that different industries have varied 
inducements in the economy, depending upon the strength of linkages. 

)ne of the important objectives of all developirig countries is to achieve rapid 
growth in their per capita incomes. Since high per capita income is associated with a 
rising share of industry in GIlV, the acknowledged strategy for achieving this objective 
is to accelerate htie It is in this context a great dealprocess of industrialization. that 
of dhebate has taken place about the criteria for choosing the optimal set of industries 
in the process Of industrialization. One school Of thought has argued that the extent 
of forward and backward linkages should coiistitute tie most important basis for this 
choice. The inilustrialization process can be carried out in a number of ways. 

The original suggestion of soiiie authors (see, for example, lHirschman 19851 was 
to rank sectors by their potential stimuli for growth via the inducement mechanism 
anid to select for promotion those k :y sectors that had the highest backward and forward 
linkages. Ihis corresponds to what may be termed ex-ante linkage analysis and should 
be based oi tech nology coefficients (ai) (Bluner '-Tamas 1978). Itis argued that the 
benefits of production stimuli provided by the backward and forward linkages generally 
represent an externality and may not be reflected inthe market prices. Consequently, 
the social benefits of investments with high backward and forward linkages could 
exceed the private benefits. 

lIirschiman (I Q85) proposed developing those sectors that ranked high in terms of 
linkages ,,the dfeveloped countries. This proposal was based on the finding that there 
was considerable similarity in the pattern of sectoral interdependence between the 
developing and the advanced indlstrial countries (Cienery and Watanabe 1958), 
suggesting that there is indeed something like aifundamental structure of production 
(Simpson and Tsukui IW65). This approach may be applicable only if the developing 
countries show an interdependence pattern approximate to that found in developed 
countries today. For this to be so, a number of assumptions need to be made, such as 
(I)the comnmodity composition of the underdeveloped country's output has some 
structural resemblance to that of the country on whose input-output table,,: we perform 
the statistics; and (2)any real choice of techniques is absent. 

Raj (1975) has argued that neither of these assumptions was realistic, and even 
with rising incomes, consumer demand in less-devcloped countries could fail to approx
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imate that in developed countries because of differences in such matters as tastes, 
distribution of income, relative prices, and historical traditions. Thus, sectoral inter
dependence and the path to industrialization in developing countries are not necessarily 
mirrored in developed countries. 

Hirschman (IQ85) realized that there was no guarantee that the potential stimulus 
measured by backward and forward linkages would be translated into actual growth; 
the stimulus might simply be absorbed as increased imports, higher prices, or under
utilized capacity unless certain conditions were met. These conditions include the 
existence of a minimum market size consistent with capacity expansion, availability 
of complementary inputs (such as credit and skilled labor), and government policies 
consistent with the ranking of sectors. That sectoral linkages do not necessarily provide 
a stimulus to growth was brought out in a major study of linkages for several countries 
undertaken by Panchmukhi (IQ75). For example, he found that the simple correlation 
coefficient bet';'een the size of linkages and capacity underutilization in India was 
significant and positive, suggesting that in the absence of a rapid increase in their 
domestic demand, the expansion of sectors with high linkages may simply produce 
spare capacity rather than growth stimulus. In anotijer study of Central America (Blumer-
Thomas 1976), it was found that the difference between potential and actual linkages 
over a five-year period had not narrowed, indicating that government policy and the 
structure of protection were not conducive to expansion of supplying industries at the 
expense of imports. In such cases the only alternative would be to take policy measures 
that increase domestic demand for the products of these sectors. 

A more fundamental set of objections to linkage analysis can be considered. Indus
trialization is not usually considered as an objective in itself, but as a proxy for the rise 
in real incomes that is supposed to accompany it. If, however, real income growth per 
capita is considered as the main objective, then each investment needs to be evaluated 
in terms of its direct and indirect effects on income rather than on output. Panchmukhi 
IIQ75j made clear that output increases do not necessarily lead to increases in income, 
and in fact, there is an inverse relationship between a sector's output and income 
multiplier effects. This suggests that the selection of key sectors by reference to their 
input and output linkage indices may not satisfy the income generation objective. It is 
also possible that the sectors with high backward linkages may have a high dependence 
on intermediate goods, which are typically capital-intensive. In that case, linkage analysis 
would suggest lhat priority be given to sectors that, directly or indirectly, are capital
intensive. This strategy would obviously not be suitable for developing countries with 
limited access to capital. 

Finally, there is no consideration of efficiency or comparative costs in the selection 
of "key" sectors chosen with reference to linkage indices. This is particularly serious 
in cases where much of the potential stimulus provided by expansion of a key sector 
is translated into growth through a deliberate policy of import substitution. Linkage 
analysis does not permit a distinction between the cases where (I) the stimulus is 
large enough to justify establishing a supplying or using industry that is efficient; and 
(2) the stimulus is large enough to justify establishing a supplying or using industry 
that is not efficient. In the first case, government policy should ensure that the stimulus 
is translated into growth, while in the second, it should do so only if the subsidy needed 
to make the activity competitive is justified by other criteria. 

Not all potential linkages can be translated into actual linkages. This suggests the 
need for a modified form of linkage analysis in which technological coefficients are 
appropmiately adjusted, keeping in view the specific constraints in a country that tend 
to redu,:e the impact of growth stimuli. These constraints may be determined by 
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considerations such as market size, efficiency, comparative costs, and natural resources 
and would vary from co ,ntry to country. The modified inducement stimuli, as measured 
by the backward or forward linkage analysis, would be a better guide to the selection 
of key sectors. 

Although there are major theoretical and methodological obstacles posed by ex-ante 
linkage analysis, the same is not true of ex-post analysis in which actual, currently 
prevailing linkages are measured. FEx-post linkage analysis requires the use of domestic 
coefficients rather than technological coefficients. It is well established that the ranking 
of sectors in terms of ex-post anid ex-ante measures can differ markedly (llumer-Thomas 
170). 

Ex-post linkage analysis measures the inducement that is offered to a sector or a 
group of sectors if final demand changes at the margin. It can, therefore, be used for 
a country at a point of time to see whether government policy is consistent with the 
ranking of sectors. It can also be used to isolate enclave sectors and to help promote 
policies for the integration of the enclave with the national economy. It can be used 
for a country over time to establish the change in sectoral interdependence and also 
'or a series of countries at a given time to make international comparisons (Weisskoff 
1971). 

Following this critical examination of the usefulness of inducement analysis, an 
attempt is made below to measure the backward and forward linkages of various sectors 
and the changes in the Punjab economy between 199/70 and 1979/80 by using the 
respective input-output tables identified at the beginning of the chapter. The specific 
technique used is the measurement of inducement effects by Rasmussen's method of 
linkage analysis. 

A brief outline of the Rasmussen method of estimating linkage indices is given 
below. Given the Leontief inverse, the backward and forward linkages are measured by 

' UI Z) - I I Z p and (I) 
M2-

'"mZ1, (2) 

where 

m - number of industries; 

Ill 

1"i - - Zli.-7 (3) 

Given Z = (I - A) 1, where 

I = identity matrix of n dimension, and 

aIl . . a li a ,,,. 

A : coefficient matrix ai . . .a . ai,, 

a,,,I •a,,i ...•a,,,, 
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Zi is a typical element that shows the direct and indirect output of industry i required 
to meet the unit requirement of the fir, iI demand of industry j. Thus Z,, the column 
total of the Leontief inverse, indicates the output requirements from the system of 
industries to cope with aunit increase in the final demand requirements of industry j. 

Similarly, Z1 shows the row total of the Leontief inverse and indicates the output 
to be supplied by industry i to cope with a unit increase in the final demand for the 
product of each industry. It follows from the above that 

IlII I T ) 

I _ I ' I I i 

U,-I means that industry j is heavily dependent for its inputs on the system of 
industries and vice versa in the case where UJ, I. Similarly, U, - I means that industry 
igenerally will have to increase its ouItput more than other industries for a given 
increase in demand and vice versa for Ui- I. 

Standard deviation coefficients, V, and V,, have also been computed for each of the 
linkage indices as suggested by Rasmussen: 

'" z- _.I Z11, (5) 
V= (m--l) - F mI i" m rnn 

and 

Sm I- I " I m 
Z11. (6)

I_ _ Zil. Z 1 - i (i6I mI _ )m -

V, shows the extent of disparity that industry j exhibits while drawing its inputs from 
the system of industries, ard Vi shows the extent of disparity th itthe system of 
industries displays while drawing its inputs from industry i. The smaler these indices, 
the more evenly distributed would be the sp ead effect of backward and lrward linkages. 

So far, only linkages basp' on the Z matrix have been considered, where 

Z (I-A) '. (7) 

These linkages, though suggestive of output expansion inducements provided by 
different industrial activities, may not correspond with other objectives of develop:nent 
such as income and employment generation. The linkage methodology, therefore, needs 
to be extended to capture income and employment effects. The extension procedures 
followed are quite straightforward. i ,e relevant malrkes are derived by weighing the 
output multiplier matrix by income or employment coefficients. 

Consider the following equations: 

Z (I-A) ' (8) 

W = Q(I-A) (9) 
Y V(I-A)', and (10) 

N L(I-A)
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where 
Z output multiplier matrix,
0 diagonal matrix of sectoral wage-output ratio, 
V (iagonal matrix of sectoral value added-output ratio, and 
I. diagonal matrix ofsectoral la)bor-output ratio. 

Given W, Y, and N matrices, ie It,, Iliand V,,V, for each of the matrices can be 
computed. 

So far, the iieasureierll of linkage indices does not take into account the iml)ort
leakages. Thus Ih iiiclices giveii above provide an idea about the "potential" inducement 
eftecls of different in(istrial activities. To ithe extent that ironcolripetitive imports are 
exogenor(sly determined it] the it outpul models, the inevilable leakages are already
accolilri('d for in] the alt)ov(. (' rcis('s. II may lc mentioned that actual linkages realized 
hy a ,ystenl of indlistries would(l iffer fron t)o.ntial linkages where leakages due to 
toilpetlitive imports are taken inlo account. This has been done, an(] linkage indices 
have also bwell estimated allr allowin , for import leakages. A simple methodology is 
followed flor allowi, import leakages. Let ius define 

I (I 1 1) A) ', (12) 

where I) a diagonal mairix of import coelficients m,, so that 

In, M/X,, 

where M. is imports into it,ith sector ancl X,is the output level of the ith scior. 

It is appitat that, dependinig tipol) the propensily to import, equation (12)allows 
for ite Lact that sommih li'input requiiremrrents woull be through competitiveol met 
iMports. (;iven I?iatmaix, W', Y', and N' Inatric(s cal he estimated as follows: 

W, (MI b A) (,(13) 

Y, V (I, ) A) ', ard (14) 
N' I. i b) A) . (15) 

Trhese matrices would nrow give emp)loyment and income effects after allowing for
iniport leakages, andlIJ,, III an V, V, for each of li(' be similarlyabove matrices can 

corrplrlt('(t. 

Estimates of Linkage Indices 
Important changes took place in the structure of the 'unjab econony between 

I 9/70 and 1979180, as isshown by at,analysis of th(' forward aid backward linkages 
among v;;rious sectors in the Punjal) economy derived from the detailed 10 9/70 and
N79/80 input output tables. The('stimates of various linkage indices without import
leakages anio with inlort leakages arc pres'entel along with their ranks in Appendix
I , Tables 45 and 46, for le ei('iod IP6()/70 and iii Tables 47 aind 48 for :97Q/80.
The d('lailed restults, as given in these tables, have t)eeri suimlmarizeud iiTables 30 anJ 3I. 

IlII )9/70 not many sectors showed boltlhigh forward and high backward linkages 
on account oI olutput, income, wages, ain(l employment, with or without import leakages. 
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Table 30-Linkage analysis of Punjab's economy, without import leakages, 
1969/70 and 1979/80 

W Matrix Y Matrix N MatrixLinakage Z Matrix 
Effect 1969/70 1979/80 1969/70 1979/80 1969/70 1979/80 1969/70 1979/80 

tiglh forward 
linkagc,, 

iii, II I,,t,7. 1,4,7,8, 1,3,4,S, 4,7,8,17, 1,2,1,4, 1,2,3,4, 9,10,11, 1,2,3,4, 
8,16,11), 1,1,:0,17, 0,7,8,18, 18, 19,25, 5,(,7,8, 5/,7,8, 12,10,17, 5,0,7,8, 
20,23,24, 18,19,20, 23214,29, 33,34,30, 20,23,28, 17,18,23, 20,21,22, 17,18,19, 
34, 23,24,25, 34,15 37, 18 3,1 33,34,3T, 24,34 25,30,37 

34,16,38 37,38 
II ig',h backward 

linkages 
ill, 1) ,1,10,11, , O, I1 , 1,3,4,5, 11,16,17, 1,2,3,4, 2,3,4,5, 9,10,11 , 2,3,4,5, 

12,13,1,1, 12,13,14, 0,7,8,11, 18,1),28, 5,0,7,8, 0,7,8,), 12,1 3,t4, 7,8,11, 
15,10,17, 15,1 ,17, 12,17,18H. 29,31,32, 10,13,14, 11,12,13, 1,,17,20, 12,13,16, 
23,24,25, 18, 1),2 1, 23,28,2(, 33,3S, 10, 10,17,28, 14,17,18, 21,22,24, 17,18,19, 
27,30,32, 22,23,24, IS 37,18 31,34 23,33,35, 27,310 2(),32,37 
33,15 25,20,27, 30, 17,38 

28,29,10, 
31,32,3IS 

I ,ghbackward 
and forward 
linkagw", 

i ,, Ii, Ii 16,21 ,21 14,1(j,17, 1.3,4,5, 17,18,19, 1,2, 3,, 2,3,4,5, 9,10,11, 2,3,4,5, 
18,11,2 1, 0,7,8,18, 351,3 ,37, 5,0,7,8, 0,7,8,17, 12,10,17, 7,8,17, 
2,1,2S 21.28,29, 38 28,14 18,2 3,13, 20,21,22, 18H,19,37 

35 1, 37, 18 24 

"i t ,: Iiriv d front lall , 4.1 .1, A ili)diy I.
 
Nuow: Nimbl,r, irrw,,1iu d to ,( [ot rdvrilig, iII lh' Iv 79/8(0 ,lput olUtpi tablI: I. Wheat, 2. ri , 1.(otoi,
 

. gra n , 
prcl liat lind (onlh( rioncty, 10. [,'hi mill ridiusl, I I. hakery ptodii ( tI, 12. ugat, I 1. other food ind' 
tric',, I hicl hnw ,iri,- bcvcrai,,-, llu Irid cXlihihi,, 17. 'awirill, 'i1d W icidin 

41. iri, 1)u.,,a d puks 6. <ik,,d,, 7. clir ,o'ri(u, i, t.ind fInic-, y, 8. ciliial huiai rdry, ). d!airy 

d,. il"s, I '. mid 10. gii 
good', 18. pipqir, r lin ,, in) iuhliswic ,,, 1). ruilbcar hcclir pn)rduu I", 20, is-l( dinici 1s, iur lijding 
friii/rs, 2 . dru g-, ind liirnii ijili, 22. tl r l icmi(ls,, 23 ),as aid nirnir,il proilui %,24. baic 
rFilnI iiiUtdiw i". %,'2'i iiiii) liii I,, 2).6.In lihiriry, x, lc'I ch'rrncI. 27 lih ai inn hiry, 28. rijllriai 
iilill[iiiciii, 2'). iiii t vil h",, liHiiridi0. Inl anidi-cir, 30).biiydis ,1i1d parI, , I r.i(nlifi , ) ir i(.fl 
irmi nlrctirl ,, 12. , cii cud ih i gicu'-, 13. nit'si ciiincic 'u iriihlrii,, 1 ch, iii: ily, gas, wihr supply, 
15. cc. iilrmlini ii , i(c. idr, i.iiisccrt, iirowI ,, 17.T li cr ,,rvic-, W.kinikii), inid iisiiati(c, 39. r'al 
I" lilitl inid cwiwivhi I dwlli . 

Only I1-, arm sectors, iticiliding ainiral husba ndry, showed high forward and backward 
linkages on accounl of wage inconie and income indtlcernentls (W,Y). This was true 
whether or not0 allowance was made for import leakages. Iligh forward and backward 
e(tployment in1(1 (cinl'-,ts were generated l)rimarily by agroprocessing sectors both 
with and withoot import leakages. Very few sectors generat(d high lorward and back
ward outlput indlucerirerts with or withoil iuports. 

In 1N79)/80 the farm seclors (seclors I 8 in the ipill outputl tables) continued to 
show high backward and forward linkages (1 account of inconle andl etiployrnent 
inducemens, wilth and without irnil)ort leakages. This points ot)1 the important role 
that the agricultural sectors [play in g(tnerating forward ain( backward income and 
employient linkages in fPunjab. 

In I07()/80, in addilion Ito the farru s(ctors, niany mior sectors showed high 
forward arid high backward linkages on accounlit of otput, income, wages, and employ
ment, both without and wilh irlport leakages, than in 19)09/70. This is explained by 
important sl)rrctural changes that took place in tlhe Pu njab economy. 
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Table 31 -Linkage analysis of Punjab's economy, with import leakages, 
1969/70 and 1979/80 

Note: Numbers co+rrespond 

Linkage R Matrix W' Matrix Y' Matrix N' Matrix 
Effect 1969/70 1979/80 1969/70 1979/80 1969/70 1979/80 1969/70 1979/80 

IHigh forward 
linkages 

II1, 1,2,.1,7, 
8,16,19, 
23,24,25, 
30 

1,2,3,4, 
8,14,10, 
17,19,23, 
24,25,28, 

1,2,3,4, 
5,0,7,8, 
16,23,2Q, 
34,35 

1,2,3,4, 
7,8,10, 
17,25,28, 
29,33,34, 

1,2,3,4, 
5,0,7,8, 
28,31,34 

1,2,3,4, 
6,7,8,28, 
33,34,36, 
37,38,39 

9,10,16, 
17,20,24, 
27,30,34 

1,2,3,4, 
5,7,8,10, 
17,25,29, 
36,37,38 

30,34,30, 35,30,37, 
37,38 38 

tlighbackward 
linkage,, 
liI .11 1,2,4,5, 

8,9,10, 
13,1,1, . 
17,19,21, 
27,29,30, 
32,33,35 

1,2,3,4, 
8,10,13, 
14,1 ,17, 
23,24.25, 
28,29,30, 
32, 15,30, 

1,3,4,5, 
7,8,10, 
17,28,29, 
31,32,33, 
35 

2,3,,1,8, 
10,17,25, 
28,29,30, 
32,33,35, 
30,37,38 

1,2,3,4, 
5,7,8,10, 
-7,28,31, 
34,35 

1,2,3,4, 
6,7,8,10, 
16,28,29, 
30,32,33, 
34,35,36, 
37,38,39 

9,10,13, 
14,16,17, 
21,22,24, 
27,29,30 

1,2,3,4, 
5,7,8,10, 
11,13,16, 
17,25,28, 
29,30,32, 
36,37 

37,38 
Ifigh backward 

and forward 
linkages 
Ill, , II I 1,2,4,8, 

10,19,25, 
30 

1,2,3,4, 
8,14,10, 
17,23,24, 

1.3,4,5, 
7,29,35 

2,3,4,8, 
16,17,25, 
28,29,33, 

1,2,3,4, 
5,7,8,28, 
31,34 

1,2,3,4, 
0,7,8,28, 
33,34,36, 

Q,10,16, 
17,24,27, 
30 

1,2,3,4, 
5,7,8,16, 
17,25,29, 

25,28,30, 35,36,37, 37,38,39 36,37 
306,37,38 38 

Source: Derived from Tables .15 18, AppenlVx I. 
to sector ordering in the 1979/80 input output table: I. Wheat, 2. rice, 3. cotton,

4. sugarcane, 5. gram and pulses, )'.oilseeds, 7.other agriculture and forestry, 8. animal husbandry, 9. dairy 
products and confectionery, 10. grain mill products, I I. bakery products, 12. sugar, 13. other food indus.Iries, 11.edible oils, I5.breweries and beverages, 10. ginning and textiles, 17. sawmills and woodetn
goods, 18. paper, printing, and publishing, 10. rubber and leather producls, 20. basic chetnicals, including
fertilizers, 2 1.drugs and pharinaceuticals, 22. other chemicals, 23. gass and mineral products, 24. basic 
metal industries, 25. nittal products, 26. machinery,except electrical, 27.0lcrical machinery, 28. railroad 
equipmeit, 29. molor vchicls, inanufacture and repair, 30. bicycles and parts, 31. scientific and surgical
instruments, 32. spoils and athletic good%, 33. rniscella eou, industries, 34. electricity, gas, water supply,
35. construction, 36. trale, transport, storage, 37. other services, 38.banking and insurance, 39. real 

estate and iiwnership of dwellings. 

The sectors that emerged in 1979/80 as important, with both high backward and 
high forward linkages on account of output, were edible oils, furniture and fixtures,
and rubber and metal products without import leakages, and edible oils, furniture and 
fixtures, glass, basic metals, railroad equipment, trade, other services, and banking
with import leakages. On the other hand, rubber, which fell in this category in 1969/70, 
no longer had these linkages in 1979/80. 

Furniture, paper products, glass, miscellaneous industries and trade, other services,
and banking were the new sectors that showed both high forward and high backward 
linkages on account of income without import leakages in 1979/80, while wheat,
railroad equipment, and electricity, which fell in this category in 1969/70, were no 
longer in that group. In 1979/80, oilseeds, miscellaneous industries, trade and trans
port, other servict.,, banking, and real estate were the new sectors with high forward 
and backward income linkages with import leakages. Similar results are obtained by
examining the wage income and employment linkages. 
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Regarding high forward linkages, in 1969/70, irrespective of import leakage assump
tions, wheat, sugarcane, other agriculture, and animal husbandry showed high forward 
linkage inducements on account of output, wage income, and income. There were few 
nonfarm activities in 1969/70 that had high patterns of forward linkage inducements. 
Only thp forward lipn!age pattern of electricity showed high output, income, and wage
income inducements with or without import leakages. Similarly, when linkages both 
with and without import leakages were considered, only the forward linkages of basic 
metal industries had high employment and output inducements. In 1979/80 the farm 
sectors, including animal husbandry, showed high forward linkages on all four accounts. 
namely, output, income, wages, and employment, both with and without import leak
ages. Among the nonagricultural sectors, trade, transport, and storage and services 
showed high forward linkages on account of employment, income, and wage income, 
irrespective of import leakages. Similarly, sawmills, metal alloys, trade, transport, and 
storage. and services had high forward employment and output inducements. 

Not many sectors showed high forward linkages on various counts in both 1969/70
and 1979/80. Only electricity showed high forward linkages on output, wage income, 
and total income inducements in both periods, irrespective of import leakages.

High backward linkages in 1969/70 were also confined to , few sectors. When 
import leakages were allowed, most of the agricultural sectors, namely, wheat, maize, 
sugarcane, other agriculture, and animal husbandry, showed high backward linkages
in terms of output, income, and wages, but only two sectors, grain mill products and 
furniture and fixtures, showed high backward linkages on all four counts (Z,W,Y,N in 
Tables 30 and 31 ). Without import leakages, only grain mill products, edible oils, other 
foods, and furniture and fixtures show high output, employment, and income induce
ments (Z,N,Y). In 1979/80 many farm sectors showed high backward linkages withuut 
import leakages on account of income and employment. However, only three sectors, 
bakery products, sawmills, and printing and publishing, showed strong backward link
ages on all four counts (Z,W,Y,NI without import leakages. On the other hand, in 
1979/80 many sectors-rice, cotton, sugarcane, animal husbandry, textiles, railroad 
equipment, motor vehicles, bicycles and parts, sports goods, trade, transport, and 
storage, and services-showed high backward linkages on all counts (Z,W,Y,N) with 
import leakages. 

It is obvious that with the development that has taken place, the structure of the 
Punjab economy has undergone some important changes. In 1979/80 many new 
sectors showed high backward and high forward linkages, indicating that thc economy
had by then started functioning at a higher technological level than it h d achieved 
earlier. It is significant that in 1979/80 the farm and agroprocessing sectors were the 
ones to show a high forward and backward linkage pa" -,n on all counts when import
leakages were taken into account. This underlines the importance of agriculture and 
agriculture-related activities in the state. 

Also in 1979/80, in addition to the farm and agroprocessing sectors, many new 
manufacturing sectors such as metal and nonmetallic products, machine goods, and 
bicycles and parts generated high forward and backward output, income, wage income,
and employment linkages, i;iuicating a relative deepening of the industrial structure 
of the Punjab economy. In aldition, trade and transport, other services, banking, and 
real estate showed a high degree of forward and backward linkages on account of 
output, income, wages, and employment. Most of the above services were kept outside 
the structural matrix in 1969/70. Nevertheless, it is clear that along with the primary
sector and the agroprocessing, basic metals, and machine goods sectors, the tertiar, 
sector played an important role in generating backward and forward linkages on account 
of output, income, wage incomes, and employment. 
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6 
INCOME AND EMPLOYMENT MULTIPLIERS
 
IN THE PUNJAB ECONOMY
 

In this chapter, input-output analysis is used to calculate direct and indirect sectoral 
income and employment generated in the economy as a result of increases in consump
tion, government expenditure, investment, er exports. This analysis can be used by
planners to obtain an idea of the overall impact of their policy decisions regarding investment 
or other government expenditure on sectoral outputs, incomes, and employment. 

'File coefficient table in an input-output matrix gives the direct income and employ
ment generated per unit of output in different sectors in the production process. 
However, because of interrelations -imongvarious sectors, any increase in final demand 
from a sector sets off a process of incremental production not only in that particular 
sector but also in many related sectors. This is because a unit of final demand from a 
sector can be satisfied only by producing, in the first instance, at least one extra unit 
of output in that sector. However, the production of an extra unit of output requires 
certain direct intermediate inputs. These inputs themselves have to be produced by 
.he respective sectors by using inputs from various other sectors. In the same way, 
the second round inputs and then the thiid round inputs must be produced, and so on. 

Whereas the direct income and employment per unit of output in a sector are 
dependent on degrees of capital and labor intensity in its production process, its indirect 
output requirements from various sectors ae determined by the density of its input 
structure. In a developing economy, because of lack of modernization and use of limited 
intermediate inputs, the indirect effects are rather small, evki' though relatively high
direct income and employment per unit of output are generated in the agricultural 
sectors. On the other hand, the manufacturing sectors, which are characterized by the 
use of relatively higher intermediate inputs, generate higher indirect output, though 
in their case direct income and employment per unit of output are generally relatively 
much lower. Thus there is no necessary correspondence between direct income and 
indirect income gains for various sectors. 

In order to obtain a comprehensive picture, the ?lative contribution of any sector 
to the economy ought to be considered by taking into account not only the direct 
income and employment per unit of the sector's output but also the indirect income 
and employment generated by the sector in the production process. The Leontief 
,overse, premulliplied by the income and employment coefficients, is especially suited 
to capturing the total direct and indirect income and employment effect of a unit increase 
in final demand from any sector. The direct and indirect sectoral income and employ 
ment associated with the unit of final demand can be converted to those of a unit of 
output from the respective sectors to make them comparable with the direct income 
and employment per unit of output generated in each sector. For more meaningful 
comparisons between sectors, direct and indirect income and employment can be 
standardized and sectoral multipliers calculated L dividing the direct and indirect 
values by their respective direct income and employment. 

It should, however, be noted that income and employment sectoral multipliers 
calculated by using the unadjusted Leontief inverse can be misleading, as import leakages 
are not taken into account. But it is possible to overcome this limitatbn through a 
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modification of the Leontief inverse where import coefficients are introduced within 
the structural matrix. The values of indirect income and employment are considerably
reduced once this adjustment is made. The higher the imports by a particular sector 
and the higher the import content of its various inputs, the higher the extent of 
reduction in the indirect income generated by it.'' (See Appendix 3 for a discussion 
of the methodology.l 

The above methodology does not take into account rather large interindustry effects 
that are generated by consumption, which is a major activity in all developing economies. 
As an economic activity, consumption leads to increased incomes, which in turn set 
in motion a chain of interindustry reactions that further increase output, income, and 
employment and bring about a still further increase in household consumption, and 
so on. It ispossible to capture the induced effects of consumption through an input-output
table by closing the structural matrix with respect to consumption.

In the next section an attempt is made to calculate for 1979/80 the direct and 
indirect income generated in each sector and the direct and indirect sectoral income 
multipliers per unit of output after taking into account import leakages. This is followed 
by a calculation of direct, indirect, and induced income effects and multipliers after 
including consumption in the structural matrix. Similar exercises have been done for 
workers employed and wage incomes. Since these multipliers were also calculated in 
1969/70, any changes that took place between 1969/70 and 1979/80 in the ranking
of different sectors in terms of the value of different types of multipliers are also discussed. 

Direct and Indirect Income Multipliers
 
with Import Leakages
 

Because of the introduction of new technology and the use of much higher levels 
of intermediate inputs, the net value added per unit of output in the main agricultural
sectors was considerably lower in 1979/80 than in 1969/70. Nevertheless, in both 
1969/70 and 1979/80 direct income (net %alueadded) generated per unit of output
in Punjab was relatively much higher in the agricultural sectors and in animal husbandry.
The range in 1979/80 was from 55.7 percent of the value of output in wheat to 83.1 
percent in agriculture and forestry. On the other hand, net value added per unit of 
output in the industrial sectors was 8.4 percent of the value of output for grain mill 
products, 68.9 percent for miscellaneous industries,' 2 and 43.3 percent for railroad 
equipment. In the electricity sector, value added constituted 57.1 percent of value of 
output in 1979/80 compared with 87.0 percent in 1969/70. In the tertiary sector 
also, value added as a proportion of value of output is quite high.

To standardize direct and indirect incomes and make them comparable, sectoral 
multipliers have been calculated by dividing the direct and indirect values by their 
respective direct income. As expected, the industrial sectors, in general, and more 
capital-intensive sectors with fewer direct and indirect imports, in particular, record 
much larger income gains than the agricultural sectors. In 1969/70, the highest values 
of income multipliers per unit of output were obtained in the agroprocessing industries 

1 As in ('hapter 5, import coefficient b, is defined here as M, divided by X,, that is, imports into ilhsector
 
divided by its output.

i-Since the vector for InisceI','eous industries has been constructed by aggregating numerous industries 
not included in the other sectors, the net value added of 0.68Q4 per unit of output in this case should be 
treated with due caution. 
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such as grain mill products, dairying, and cotton ginning. The other sectors, which 
were far behind but recerded relatively large multiplier values, were sugar and confec
tionery, edible oils, and ,-.wmilling. The multiplier values were relatively much smaller 
for other sectors than fo: the agroprocessing industries (Table 32).

In 1979/80 also, the highest multipliers were obtained by the agroprocessing 
industries, with slightly different ranking. 1. r example, while grain mill products ranks 
highest, it is followed by edible oils and sugar and, at some distance, by breweries and 
beverages. But it is noteworthy that industries such as chemicals, basic metals, drugs 

Table 32-Direct and indirect sectoral income and multipliers in Punjab, 
with import leakages, 1969/70 

Net Value Income Income Indirect 

Sector 
Number Sector 

Added 
per Unit 
ofOutput 

Multipliers 
perUnitof 

Final Demand 

Multipliers 
perUnitof 

Output 

Income 
per Unit 

of Output 

IR IsRs) 

I 
2 

Wheat 
Ric.e 

0.777 
0.740 

I. 15 
1.14 

1.11 
1.10 

0.09 
0.08 

3 
4 
5 

Maie 
Cotton 
Sugarcanc 

0.751 
0.091 
0.074 

1.14 
1.08 
1.31 

1.13 
1.10 
1.18 

0.09 
0.07 
0.12 

0 
7 
8 
Q 

10 
II 
12 
13 
,1 

Gram an p lses 
( .ilseeds 
Balra 
0theragricullurv ain)(forestry 
Animal husma(iry 
[),dry products 
Grain mill proiducts 
Sugar anii coiflct oiriry 
Iliilh' oil5 od (lir f dprocessing 

0.731 
0.704 
0.749 
0.812 
0.789 
0.053 
0.085 
0.129 

1.15 
0.54 
1.19 
0.86 
1.11 
8.20 
9.50 
1.05 

1.15 
1.18 
1.17 
1.11 
1.10 
7.61 
9.50 
3.88 

0.11 
0.12 
0.13 
0.09 
0.08 
0.35 
0.72 
0.37 

1 
I () 

industri% 
BIrwv.ri,' and teveragv, 
Ievxlle 

0.147 
0. 1,13 
0.244 

2.53 
0.31 
1.60 

2.70 
1.72 
1.15 

0.25 
0. 10 
0.04 

17 

18 
IQ 
20 
21 
22 
21 
24 
25 
20 
27 
2B 
29 
In 

Colton ginning, Irsrig, and other 
h'xnihms 

Sawiilliriul woouln (ortiainers 
:Iurtit lur and ixtures 

Printing, and publishing 
Rubberand h.athe liroili(l 
basic clicn itail. in ulilin hrtilz rs 
()[lh r clwin ic(il , 

(;l,',%anid inin,rId pr)u(t i 
l, sic mnetal iiu,,rii , 
Mvtal produt,, 
M.achinery, vxu,, fkhrical 
lecnrkml nirachiniry 

Railroad cquitinenw 
I rarnipor (qiiii)Intll 

U.047 
0.274 
0.338 
0.306 
0.285 
0.412 
0.194 
0.20i9 
0.132 
0.272 
0.302 
0. 198 
0.713 
0.308 

0.73 
2.52 
1.80 
0.08 
1.20 
0.92 
0.47 
1.13 
0.70 
1.I9 
0.88 
1.23 
1.04 
1.04 

6.90 
2.48 
1.79 
1.17 
1.23 
1.40 
1.45 
1.04 
1.1 1 
1.17 
1.15 
1.37 
1.04 
1.02 

0.28 
0.41 
0.27 
0.00 
0.07 
0.17 
0.09 
0.01 
0.02 
0.05 
0.05 
0.07 
0.03 
0.06 

1I 
32 

Rpair (f transori eiquipnint
Motorcyclesand bicycl , 

0.403 
0.251 

1.58 
1.42 

1.58 
1.20 

0.23 
0.05 

31 
W4 
35 
36 

Scirinific and %tirgictal instrurrn 
Mijcelhliouis ind stri.s 
Constilictiriti 
l:heci ricity 

ius 0.015 
0.270 
0.394 
0.871 

1.04 
1.56 
1.34 
1.05 

1.04 
1.57 
1.34 
1.00 

9.02 
0.16 
0.13 
0.00 

Source: Baed (in authorrs' c.lculaios from runialb input output table for 1909/70 in Y. K. Alagh, G. S. Blhalla, 
arid S. I'. Kasuqwp, Sbnjcaral Analysis of Gu/iarat, Punjitib, and llarynt :conomies.-An Input Ouf1put
Sodg (New lellhi: Allied, 1980), 
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and pharmaceuticals, sports goods, and construction have also become important and have 
recorded ahigh value of multipliers. In terms of indirect income, though agroprocessing
industries generate the highest income, the contribution of other industries and sectors 
such as other chemicals, construction, sports goods, and drugs and pharmaceuticals is 
also quite high (Table 33). 

Table 33-Direct and indirect sectoral income and multipliers in Punjab,
with import leakages, 1979/80 

Net Value Income Income Indirect 

Sector 
Number Sector 

Added 
perUnit 

of Output 

Multipliers
perUnitof 

Final Demand 

Multipliers
perUnitof 

Output 

Income 
per Unit 
ofOutput 

(Rs) (R,, 
I 

2 
3 
4 
5 
6 
7 
8 
9 

10 
I I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Wheat 
Rice 
Colton 
Sugarcane 
Gram and pulses 
Oilseeds 
Other agriculture and forestry 
Animal husbandry 
Dairy products and confectionery 
Grain mill products 
Bakery products 
Sugar 
Other food industries 
Edible oils 
Breweries and beverages 
Ginning and textiles 
Sawmills and wooden goods 
Paper, printing, andpublishing 
Rubber and leather products 
Basic chemicals, including fertilizers 
Drugs and pharmaceuticals 
Other chemicals 
Glass and mineral products 
Basic metal industries 
Metal products 
Machinery, except electrical 
Electrical machinery 
Railroad equipment 

0.557 
0.689 
0.716 
0.799 
0.762 
0.808 
0.831 
0.702 
0.231 
0.084 
0.340 
0.175 
0.274 
0.075 
0.166 
0.181 
0.389 
0.353 
0.262 
0.249 
0.171 
0.154 
0.377 
0.091 
0.203 
0.21 5 
0.210 
0.433 

1.18 
1.07 
0.99 
1.05 
0.57 
0.65 
0.73 
1.20 
1.18 
6.14 
0.97 
1.10 
1.02 
4.23 
1.71 
2.68 
1.11 
0.27 
1.10 
0.53 
0.05 
0.13 
1.19 
2.00 
1.87 
0.88 
0.92 
1.41 

1.14 
1.08 
1.09 
1.06 
1.07 
1.07 
1.02 
1.22 
2.71 
7.74 
1.91 
4.33 
2.48 
4.52 
2.78 
1.80 
1.27 
1.35 
1.59 
1.46 
2.32 
2.78 
1.23 
2.59 
i.81 
1.82 
1.86 
1.32 

0.08 
0.06 
0.06 
0.05 
0.05 
0.06 
0.02 
0.16 
0.40 
0.56 
0.31 
0.58 
0.41 
0.26 
0.30 
0.14 
0.10 
0.13 
0.16 
0.11 
0.23 
0.28 
0.09 
0.14 
0.16 
0.18 
0.18 
0.14 

29 

30 
31 
32 
33 
34 
35 
36 
37 
38 

Motor vehicles, manufacture and 
repair 

Bicycles and parL: 
Scientific and surgical instruments 
Sports and athletic goods 
Miscellaneous industries 
Electricity, gas, and water supply
Construction 
Trade, transport, and storage 
Other services 
Banking and insurance 

0.372 
0.314 
0.288 
0.2.11 
0.689 
0.571 
0.349 
0.625 
0.537 
0.824 

1.28 
1.65 
0.37 
1.97 
0.79 
0.92 
2.04 
1.29 
1.37 
1.14 

1.39 
I.'. 3 
1.58 
1.99 
1.13 
1.03 
2.04 
1.14 
1.28 
1.05 

0.14 
0.20 
0.17 
0.24 
0.09 
0.02 
0.36 
0.09 
0.15 
0.04 

39 Real estate and ownership of 
dwellings 0.655 1.01 1.01 0.00 

Source: Based on aulhor's calculations from Punjab lnputoutput table for 1979/80 (Table 44, Appendix I). 
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Direct, Indirect, and Induced Income Multipliers 
As noted earlier, the introduction of consumption in the structural matrix captures 

the induced effects of consumption activity along with that of indirect income. The 
results indicate that the built-in consumption-induced effects bring about substantially 
higher values for direct, indirect, and induced income and their multipliers. In 1969/70 
the ranking of various sectors in terms of direct, indirect, and induced income multipliers 
per unit of output was grain mill products, dairy products, cotton ginning, sugar, edible 
oils, and sawmills (Table 34). 

Table 34-Direct, indirect, and induced sectoral income and multipliers in 
Punjab, with import leakages, 1969/70 

Sector 
Number Sector 

Net Value 
Added 

per Unit 
ofOutput 

Income 
Multipliers 
per Unit of 

FinalDemand 

Income 
Multipliers 
per Unit of 

Output 

Indirect 
and Induced 
Income per 

UnitofOutput 

(Rsl IRs 

I Wheal 0.777 2.13 I.62 0.48 
2 Rice 0.740 2.13 2.03 0.76 
3 Maize 0.751 2.13 2.04 0.78 
4 Cotton 0.691 2.00 2.04 0.72 
5 Sugarcane 0.674 2.43 2.13 0.76 
6 Gram and pulses 0.731 2.15 2.09 0.80 
7 ()ilseeds 0.704 1.00 2.17 0.82 
8 Bajra 0.749 2.21 2.18 0.88 
Q 

10 
Otlhei agriculture and forestry 
Animal husbandry 

0.812 
0.789 

1.60 
2.06 

1.87 
I .48 

0.71 
0.38 

II Dairy products 0.053 15.25 14.15 0.70 
12 ;rain mill products 0.085 17.78 16.56 1.33 
13 Sugar and confectionery 0.129 3.06 7.16 0.80 
1,4 dible oils attd other food processing 

industries 0.147 4.70 4.95 0.50 
I5 Breweries and beverages 0.143 0.58 3.19 0.31 
1 Textiles 0.244 2.98 2.07 0.26 
17 Cotton ginning, pr sing, and other 

t-xtlehs 0.047 12.52 12.73 0.56 
18 
19 

Sawmills and wooden conlainers 
lurnitur ; rd fixtures 

0.274 
0.338 

4.6Q 
3.35 

4.61 
3.34 

0.99 
0.79 

20 lrittingand publishing 0.366 1.27 2.17 0.43 
21 Rubber and leather products 0.285 2.23 2.27 0.36 
22 lasic chemicals, including fertilizers 0.412 1.71 2.58 0.65 
23 Other cheunicals 0. 1Q4 0.87 2.68 0.33 
24 Glass and nineral products 0.269 2.09 1.92 0.25 
25 Basic metal industries 0.132 1.47 2.07 0.14 
26 Metal products 0.272 2.21 2.18 0.32 
27 Machinery, e.xcept electrical 0.302 1.63 2.15 0.35 
28 l:lectrical machinery 0.198 2.30 2.54 0.31 
29 
30 

Railroad equiptnent 
Transporl equipment 

0.713 
0.308 

1.93 
1.14 

1.93 
1.12 

0.67 
0.37 

31 Re'pair of transport quipment 0.403 2.53 2.53 0.62 
32 Motorcycles and bicycles 0.251 2.64 2.22 0.31 
33 Scientific and surgical instrurnents 0.615 1,4 1.93 0.57 
31 Miscellaneous industries 0.276 2.91 2.91 0.53 
35 Consruclion 0.394 2.49 2.49 0.59 
36 lectricity 0.871 1.05 1.84 0.73 

Source: 	 Based on authors' calculations fron Punjab input outpul table for 1969/70 in Y. K. Alagh. G. S. Bhalla,
and S. P. Kashyap, Stnictural Analysis of Gujarat, Ptnjab, and tlaryana Economies-An Input-Output
Study New Delhi: Allied, 1980). 
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The agroprocessing industries again recorded the highest value of multipliers in
1979/80, with grain mill products ranking first, then edible oils, sugar, and breweries 
and beverages. Other agroprocessing industries that had a high value of multipliers are 
other foods, dairy products, and cotton ginning and textiles. However, as in the case 
of direct and indirect income multipliers, other chemicals, drugs and pharmaceuticals,
basic metals, sport: goods, electrical and nonelectrical machinery, bicycles, surgical
instruments, and construction also ranked fairly high in direct, indirect, and induced 
income multipliers (Taole 35). 

Table 35-Direct, indirect, and induced sectoral income and multipliers in 

Sector 

Number 


1 
2 
3 
,1 

S 

7 
h 

1 0 


I I 
12 

13 
1.1 
15 
16 

17 
11 
l' 

20 
21 

22 

23 
24 
2'1 

26 
27 

2h 

2
() 


3(1) 
It 
32 
33 
3.1 
3S 

O 

37 

313 
3() 


P,,Jnjab, with import leakages, 1979/80 

Net Value Income 
Added Multipliers
perUnit per Unit of 

Sector ofOutput Final Demand 

I1l 

0.557 1.90 

Rice 0.0(') 1.71 

Cottorr 0.716 I.00 

Sugar. 0.7)QQ 1.70 

(rgr gnd igk,, 0,7(2 0.9 3 

(lkved% ).f0.808 1.05 

()Ithir igri utiuri itid fhoI (r 1.1h0.831 


,l),r 0.702 

I),iry prtidu(t, rid ,, fr, i(iriry 0.21I I .rf 

A rmiil hi'it ry 19-1 

(;ral/ri t,, ().111 prodlut, 0.084 (3 

Iikry ir,jdutr 0. 4( I.56 

.,i,,yr 0.175 1.77 

I ithr too d , 2.02
inu,tr 0.274 

[. 0.075 0.84
di 'H.,, 


' 
I,r ivrri . 2,70nd bv r,j,, 0.160 
([minr 1,gittrxuh,, 0.1B1 4.33 
t,1wYT111i1'woodi'1r 1good% ((.,31") 1.3(1rld 

Pilir, 1rirrir gri,,, 0 3 ( I.,dpu bhshiu (. 

Iutbbl-r ;rd Iturr lu(imhlt% (1202 1.78 

ItL, hirnluagIk, rdling, r hu"r,, 0.2.1') 0.80 

D ru,, grndp0lrnnuc ,un, ,l, I. 171 0.08 
i i rlrirri, (I..154 0.21 
(,I,,rid niirr,d pr'tut 0. 3377 1.92 
I;,r,( tal 0.O0imn induitriv, I 3.23 
Miii prndui 0.203 3.01) 
Mlun 'ry, 'xLipt iktri,il (2 I S 1.12 

i, Irt( clnuvr 1.1)alin 0.21(0 
Rulrri ,quin,.prrit (0.433 2.281 
Nltn r vli'- ,I ., rlhu,giuilt tIr ,lld
 

rplir 0. 72 2.07 

and
l(uy grt irt, 0.31.1 2.07 

",irirutlh ,rid .ur3'ttlirnu rrur 0.28,( 0.00u)
Spurt% i l r i,,drt t( % (.2,17 3.1')
Nfi,, ,inuuri,, 1.27rllarvw (((81) 
li,trt iry, , ir( rr ,,ulliy 0.571 1.5(0 

(;.rntru tin 0. 3 1Q3.3(0 
I raidr, 1r,m ,r,, 0,t(25 2.0)ind 0(( 
(wr,.rwL ,, 0.5 37 2.21 
l),rkiiniand inur,iri, 0.1h2.1 1.811 

-'II I-% cI 't'I I r(I IWIrtIp1o
 
dwe'liri,, 0.055 
 1.A3 

Income 
Multipliers 
per Unit of 

,Jutput 

.71 
1.72 
1.74 

I.09 
1.70 
1.72 
1.5,4 
1.71 

4.33 


12.02 

3.08 
0.97 
3.Q8 
7.21 
4.47 

(
2.7) 

2.05 
2.1() 
2.50 

2.35 

3.75 
4.41 

1.9') 

4.118 
2.91 
2.94 
3.00 
2.13 


2.2,4 
2.03 
2.55 

3.21 
1.83 
I ., 
3.30 
1.59 
2.00 

1.07 

1.60 

Indirect 
and Induced
 
Incomeper
 

Unit of Output
 

IRS)
 

0.3) 
0.50
 
0.53 
0.55 
0,54
 
0.59 
0.44
 
0.50 
0.77 
0.92
 

0.71
 
1.04 
0.82
 
0.46
 
0.58 
0.32 
0.41 
0.42 
0.41 
0.34
 
0.47 
0.54
 
0.37 
0.29 
0.39 
0.42 
0.42 
(1.49 

0.40 
0.51
 
0.45 
O.SS 
0.57 
0.3(g 
0.81
 
0.37
 
0.54
 
0.55 

0.39 

Stliric: BIid on girlhor's (iauhhon Irom 'unlab inpit ouriul rabh for1979/80 l'able 44, Appendix I). 
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in 1969/70 it was discovered that induced income gains were unevenly distributed 
among the various sectors, and substantial induced income gains were recorded only 
by those sectors that were relatively inore important in the consumption basket. These 
were grain mill products, sawmills, ginning, bajra, and oilseeds. 

The consumption oriented sectors also showed high indirect and induced income 
gains in I Q7()/80. The ranking of variou. sectors in terms of induced income gains 
was sugar, grain mill products, other food industries, dairy products, and bakery prod
ucts. Induced income gains in construction were also quite high and considerable 
induced incomes were generated by trade and transport, other services, banking and 
insurance, and real estate. 

Direct and Indirect Employment Multipliers 
In 1 090/70 direct employment in terms of both workers and person-hours was 

highest in the agricu~tural sectors, ranging from 0. 135 workers per Rs 1,000 of output 
in rice to 0.571 workers in cotton. In the industrial sectors, the employment intensity 
was much lower and ranged from 0.0006 workers per Rs 1,000 of output in dairy 
products to 0. 157 workers in printing and publishing (Table 36). 

In IQ79/80 also, the highest direct employment was generated in the agricultural 
sectors, although its intensity was relatively much lower, varying between 0.055 workers 
per Rs 1,000 of output in oilseeds to 0. 108 workers in rice. The manufacturing sectors 
again recorded a much lower employment intensity, ranging from 0.007 workers per 
Rs 1,000 of output in edible oils to 0.070 workers in printing and publishing. As 
expected, services are highly labor-intensive (Table 371. 

In I,)0()/70 the highest values (4 =,., '-)meil mnultipliers per unit of output were 
in the agroprocessing industries such as dair products, followed by grain mill products, 
cotton gin ,ing, sugar and confectionery, ',dible oils, and sawmills. 

The agroprocessing industries also g 'nerated the highest employment multipliers 
in 179/80, although the ranking was slightly different. The first position in terms of 
employment multipliers was once again occupied by dairy products, followed by grain 
mill products, edible oils, breweries, and sugar. Besides the agroprocessing industries, 
other sectors that had high employment multipliers were construction, basic metals, 
basic chemicals, and other chemicals. 

Direct, Indirect, and Induced Employment 
Multipliers 

The introduction of consumption into the structural matrix resulted in a significant 
increase in the value of multipliers, particularly in sectors that are important in the 
consumption basket. In I969/70 dairy products ranked highest in terms of direct, 
indirect, and induced employment multipliers, followed by grain mill products, basic 
chemicals, cotton ginning, sugar, edible oils, sawmills, other chemicals, and electrical 
machinery (Table 38). 

In 107Q/80 dairy products again recoroed the highest rank in terms of the direct, 
indirect, and induced employmert multipliers. Next came miscellaneous industries, 
grain mill products, basic chemicals, breweries, edible oils, and construction. The 
ranking in terms of indirect- and induced-employment gains- is also similar to that of 
1960/70 (Table 39). 
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Table 36-Direct and indirect sectoral employment and multipliers in Punjab, 
with import leakages, 1969/70 

Sector 
Number Sector 

Workers per
1,000 Units 
ofOutput 

Employment 
Multipliers
perUnIt of 

Final Demand 

Employment 
Multipliers
perUnitof 

Output 

Indirect 
Employment
perUnit of 

Output 

(persons/ (persons/ 
Rs 1,0001 Rs 1,000) 

I Wheat 0.146 1.16 1.13 0.02 
2 Rice 0.135 1.15 .II 0.01 
3 Maize 0.214 1.12 1.10 0.02 
4 Cotton 0.571 1.01 1.03 0.02 
5 Sugarcane 0.317 1.21 1.10 0.03 
6 
7 

Gram and pulses 
Oilseeds 

0.181 
0.289 

1.16 
0.50 

1.16 
1.10 

0.03 
0.03 

8 Bajra 0.284 1.13 1.12 0.03 
9 Other agriculture and forestry 0.303 0.83 1.07 0.02 

10 Animal b,'-ndry 0.205 1.13 1.13 0.03 
II Dairy products 0.006 16.93 15.72 0.10 
12 Grain mill products 0.014 12.10 12.02 0.15 
13 Sugar and confectionery 0.043 2.02 4.75 0.16 
14 Edible oils and other food-processing 

industries 0.041 3.03 3.23 0.09 
15 Breweries and Deverages 0.076 0.28 1.51 0.04 
16 Textiles 0.068 1.57 1.13 0.01 
17 Cotton ginning, pressing, and other 

textiles 0.019 6.43 6.60 0.11 
18 Sawmills and wooden containers 0.076 2.94 2.88 0.14 
19 Furniture and fixtures 0.120 1.78 1.77 0.09 
20 Printing and publishing 1.157 0.60 1.03 0.01 
21 Rubber and leather products 0.120 1.07 1.09 0.01 
22 Basic chemicals, including fertilizers 0.013 1.35 2.06 0.01 
23 Other chemicals 0.029 0.44 1.37 0.01 
24 Glass and mineral products 0.123 1.09 1.01 0.00 
25 Basic metal industries 0.029 0.74 1.04 0.00 
26 Metal products 0.089 1.10 1.09 0.01 
27 Machinery, except e,.!rical 0.066 0.88 1.15 0.01 
28 Electrical machinery 0.037 1.29 1.42 0.02 
29 
30 

Railroad equipment 
Transport equipment 

0.107 
0.050 

1.03 
1.32 

1.03 
1.30 

0.00 
0.02 

31 Repair of transpot equipmernt 0.136 1.06 1.06 0.01 
32 Motorcycles and bicycles 0.041 1.52 1.28 0.01 
33 Scientific and surgical instruments 0.130 1.06 1.05 0.01 
34 Miscellaneous industries 0.091 1.50 1.50 0.05 
35 Construction 0.121 1.44 1.44 0.05 
36 Electricity 0.054 1.05 1.00 0.00 

Source: Based on authors' calculations from Punjab input-output table for 1969/70 in Y. K. Alagh, G. S. Bhalla,
and S. P. Kashyap, Stuctural Analysis of Gujarat, P',njab, and liaryana Economies-An Input-Output 
Study (New Delhi: Allied, 1980). 

Direct and Indirect Wage Income and Multipliers 
As noted earlier, the service sectors had not been included in the 1969/70 input

output table. Of the included sectors, most of the agricultural sectors had a relatively 
higher direct wage income per unit of output than the manufacturing sectors. On the 
other hand, the highest indirect wage income gains were in the industrial sectors, in 
general, and the agriculture-based industries, in particular. In terms of indirect wage 
accrual, the highest wage income gains were recorded by agroprocessing industries 
such as sugar and confectionery, grain mill products, sawmills, cotton ginning, dairying, 
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Table 37-Direct and indirect sectoral employment and multipliers in Punjab,
with import leakages, 1979/80 

Employment Employment Indirect
Workers per Multipliers Multipliers Employment

Sector 1,000 Units per Unit of per Unit of per Unit of

Number Sector of Output Final Demand Output Output
 

1persons/ 	 (persons/
Rs 1,0001 	 R.s1,0001 

I whealt 0.050 1.14 1.11 0.01
2 Rice 0.108 1.02 1.04 0.00
3 Cotton 0. 102 0.96 1.06 0.01
,1 Sugarcane 0.086 1.05 I.06 0.01
5 (;rarn and pulses 0.10,1 0.57 1.06 0.01
0 1)lkeeds 	 0.055 0.08 1.13 0.01 
7 ()h er agriulwtr and forestry 0..104 0.73 1.02 0.00
8 Aiiuril hjiabiadry 0.104 1.15 1.17 0.02
 
9 lairy prodicts and conleltioriery 0.008 3.26 7.51 0.05


1( (,raln mill roducts 0.013 4. 16 5.25 0.05
 
II ,kcry produtLI 0.073 0.73 1.43 0.03

12 ,ugair 0.023 0.91 3.61 0.00

I I ih,,r lI,d m siriv%, 0.033 1.55 2.38 0.05
 
I.1 I dlib oil, 	 0.007 3.56 3.81 0.02 
I Br.wvri., arnd b,ever,a ., 0.009 2.25 3.65 0.02 
I (irtrin ,l d texi"e', 0.024 2.52 1.9 0.02

17 ",Iwfnlll', and woodr good% 0.076 0.99 1.12 
 0.01
 
Iill ,l,,vr, prriIig, and publishing 0.076 0.23 1.10 0.O1

l'J Rullr amd hoalhr produts 0.043 0.95 1.37 0.02


20 1,1%1thiriiiiAl',, incluling 'rtil/virs 0.005 2.43
0.88 0.01
 
21 l)rug', hid ih,irt .ivittI1;Itl', 0.020 0.04 1.75 0.02

22 nu, riii;ils 0.021 0.11 2.25 
 0.03
23 lis-.ind mitirl ir,,iit . 0.02) 1.18 1.22 0.01
 
21 lii,,o m i.d tidu'rric', 0.009 1.9o 2.54 0.01

25 Metal rdut lt 0.038 1.38 1.33 0.01

2, M ithii ry, vx .pt hlitri ;il 0.024 0.79 1.64 0.02
 
27 1Ih t irl(,i] rii(h itery 0.015 1.00 
 2.02 0.02
 
28 iglr,,d .quuipm.rue 0.036 1.44 1.35 0.01
 
2 	 ' ihr v ltoI.',, mahl ufatuIlurt tid
 

ro.p,iif 0.066 1.08 1.18 
 0.91
38 l i l"s,md part% 0.028 1.71 1.68 0.02
 
3I , uiti lhit ,liI surg.il iitMt.llitit' , 0.040 0.32 1.35 0.01

32 Slurt ,uuul,.ihitlt oi. 0.043 1.64 1.05 0.03

31 Mi%, ,lin oi", irtdiwmitri.', 0.008 1.50 
 2.25 0.01
3. I Ii tro ity, g.' i jd wxi-r ,upply 0.026 0.93 1.04 0.00

35 u.,11",rt tion 0.015 2.96 2.96 0.03
 
it I r ali, rts,rmi, anml 'ltrige 0.040 1.45 1.28 0.01
37 liihr ries 0.094 1.21 1.13 0.01

38 h irukirrld itsiurad C 1.21
, t 0.030 	 1.1 1 0.003') 16Ii] i'sldtl ,IIud o)"wrr lipul 

I ..l allg, 	 0.031 1.02 1.02 O.( 

Surt, wv.4, ,,n uutl '," k,fltto ', frim l'mnalth imput outlut table for 1979/80 (Table 44, Appendix I. 

and edibe oils, in that order. Ihe value of wage income multipliers was also the highu,,
for dairy products, followed by grain mill products, cotton ginning, sugar, and edible 
oils Hable 401. 

In 1)7Q)/80 the highesl dirct wage income per unit of output was found in the 
tertiary sector. [his was followed by construction, a few manufacturing sectors, and 
most of the agricultural sectors. With a few exceptions, compared with the agricultural
sectors, most of the manufacturing sectors had a lower direct wage income per unit 
of output. (n the other hand, as in 1969/70, it is the manufacturing sectors that 
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Table 38-Direct, indirect, and induced sectoral employment and multipliers 
in Punjab, with import leakages, 1969/70 

lidirect and 
Employment Employment Induced Em-

Workers per Multipliers Multipliers ployment per 
Sector 1,000 Units perUnitof per Unitof 1,000 Units 
Number Sector ofOutput Final Demand Output ofOutput 

(persons/ (persons/ 
Rs 1,0001 Rs 1,000) 

I Wheat 0.140 2.50 I.91 0.13 
2 RI.e 0.135 2.33 2.41 0.19 
3 Maize 0.214 2.00 1.02 0.20 
4 Cotton 0.571 1.29) 1.32 0.18 
5 Sugarcane 0.317 1.83 1.60 0.19 
6 
7 

Gram and pulses 
Oilseeds 

0.181 
0.28( ) 

2.19 
0.7(; 

2.14 
1.72 

0.21 
0.21 

8 Bajra 0.284 1.82 1.80 0.23 
9 ()lher agricullur and torekiry 0.303 1.34 1.57 0. 17 

10 Animal husbandr 0.205 2.07 1.4 0.10 
II lairy product% 0.006 31.78 29.50 0.18 
12 Grain mill producls 0.011 25.21 23.40 0.31 
13 Sugar and corihcrotrimry 0.013 3.13 7.31 0.27 
I1 [dilili oils anrd other ood plot issilIg 

industrivs 0.011 5.04 5.30 0.18 
15 Breweries andlvr,,v,%s 0.076 0.41 2.22 0.09 
10 Iextils 0.06i8 2.83 1.97 0.07 
17 ((lurl gIniIg, pirciSwI ,,ird uurhvr 

l(x'lihs 0.019 10.14 10.32 0.18 
18 
1Q 

Sawrrvils irid woodcri coialaiii-, 
Furriturviand fixtures 

0.076 
0.120 

1.94 
2.()0 

4.85 
2.89 

0.2) 
0.23 

20 l'rinling and publishing 0.157 0.O96 I.63 0.10 
21 lhbberand Ivaltir irdijils 0.120 1.70 1.73 0.0) 
22 Basic chrenuicals, richudhri herllizr,, 0.013 7.75 11.70 0.14 
23 ( )llhrcheriic,ds 0.02Y) 1.14 3.50 0.07 
24 Glass and rineral priduils 0.123 1.64 1.50 0.06 
25 Basic metal irdurtrlS (.021) 1.55 2.18 0.03 
20 Ml'hll priiduoS 0.08') 1.90 1.88 0.08 
27 Ma, lhery, excipil lilto i. 0.000 1.77 2.33 0.09 
28 lhctrical rma.hiniry 0.037 2.73 3.02 0.08 
2Q 
30 

Rai:ro;d i'jiipmet 
I raispoir iquipimrl 

0.117 
0.050 

2.5i 
.95 

2.t" 
2.90 

0.17 
0.10 

3I ipir of trimslrnt iiuilpil l 0.13( .7) 1.79 0.11 
32 .,'lo,(rcy.Cs and hlcy( i's 0.0.11 3.43 2.88 0.08 
31 
31 

Scientificindsurgic.ali r- ,i ils 
Nisillinous indusrivs 

0.130 
0.0'1 

2.15 
2.51 

2.14 
2.53 

0.15 
0.14 

35 ,rsr trk r (.121 2.41 2.41 0.17 
6 Il' lrlitv 0.1).51 1.7() 4.51 0.19 

Slurt,: liasvd il ihl 'tliIk ,lii s troll] liunlh ip i l pul tabli for I909/70 in Y. K. Alagh, G. S.lihalla, 
and S. 1'K5ishyap, L ( tiuril Analh s of (ul,ri,Irx, .un.ibi Idtryflll Fconotriie.--An Input Output 
. otrlN v.I'lihi All , 19801. 

recorded relativey luch higher indirect wage income gains. Within the manufacturing 
sector the highest wage income gains were in grain mill products, followed by dairy 
products, sugar, other foods, and breweries. 

Another sector that had high wage income gains is construction. In terms ot the 
value of wage incoue multipliers, the ranking is breweries, dairy products, grain mill 
pro(Jucls, an(J edible oils among the agroprocessing industries, and basic metals, sugar, 
electrical machinery, other chemicals, other food industries, bicycles, and drugs and 
pharmaceuticals (Fable 4 1I. 
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Table 39-Direct, indirect, and induced sectoral employment and multipliers 
in Punjai%with import leakages, 1979/80 

Indirect and 

Workers per 
Employment 
Multipliers 

Employment 
Multipliers 

Induced Em
ploymentper 

Sector 
Number Sector 

1,000 Units 
ofOutput 

per Unit of 
Final Demand 

per Unit of 
Output 

1,000 Units 
of Output 

(persons/ 
Rs 1,0001 

(persons/ 
Rs 1,0001 

I Wheat 0.056 I.Q2 1.72 0.04 
2 Rice 0.108 1.48 1.48 0.05 
3 Cotton 0.102 1.42 1.55 0.06 
4 
5 

Sugarcane 
Gram and pulses 

0.086 
0.104 

1.70 
0.85 

1.69 
1.57 

0.06 
0.06 

6 
7 
8 
Q 

(ilseeds 
Otheragriculture and forestry 
Animal husbandry 
)airy products and confectionery 

0.055 
0.104 
0.104 
0.008 

1.32 
1.11 
1.69 
5.60 

2.17 
1.45 
I.-IQ 

12.7r 

0.06 
0.05 
0.05 
0.09 

10 Grain r,:!iproducts 0.013 6.85 8.29 0.09 
II 
12 
I 3 
II 

liaker, products 
Sugar 
)ther food indtri 

lidihs ils, 
s 

0.073 
0.023 
0.033 
0.007 

1.03 
1.40 
2.44 
6.41 

2.02 
5.75 
3.72 
6.75 

0.07 
0.11 
0.09 
0.04 

IS Breweries andbe ragv 0.00Q 4.42 7.14 0.0S 
16 
17 
I8 
1Q 

(,inningand textie's 
Sawmills and woolhen goods 
Paper, prinlng, antl publishing 

lobber and leather poducts 

0.024 
0.076 
0.07o 
0.043 

3.84 
1.37 
0.32 
1.40 

2.47 
1.55 
1.57 

2.01 

0.04 
0.04 
0.04 
0.04 

20 
21 
22 
23 
24 

Basi( chemicals, inclucong fertilievrs 
I)rugs and pharrniicutical . 

( )ther (hinicals 
Glassiand mineral prodicts 
Basic nortal indtlrte.s 

0.005 
0.026 
0.021 
0.029 
0.009 

2.81 
0.00 
0.'7 
2.21 
3.3 7 

7.70 
2.75 
3.62 
2.30 
4.36 

0.03 
0.05 
0.05 
0.04 
0.03 

25 Metal prodlcts 0.038 2.05 1.97 0.04 
26 
27 
28 

Machinery, except electrical 
lec-ttrical machinery 

Railroad equipmient 

0.024 
0.015 
0.036 

1.32 
1 "5 
2. 6 

2.73 
3.74 
2.40 

0.04 
0.04 
0.05 

29 Motor vihich., taotufacture and 

10 
31 

repair 
Bicyclhs and parts 
Sciemilific and surgital mnstrunnies 

0.066 
0.028 
0.040 

1.56 
2.93 
0.50 

1.70 
2.89 
2.11 

0.05 
0.05 
0.04 

32 
33 
34 

Sport sand athht c good% 
Mi( ellanomus industries 

elctricity, gas, ,indwater supply 

0.043 
0.008 
0.026 

2.40 
5.85 
2.30 

2.42 
8.40 
2.52 

0.06 
0.06 
0.04 

35 (onMtructn 0.015 0.20 6.20 0.08 
30 
37 
38 

Irad, transport, arldstoragv 
( )hcr srvitc, 
Imnkingand insurance 

0.040 
0.094 
0.030 

2.82 
1.73 
2.97 

2.14 
1.50 
2 69 

0.05 
0.05 
0.06 

() Real e(atv and ownersllip of 
dwlling, 0.031 2.42 2.37 0.04 

,ourcV: Il,d on author's calculations from Punjab input oulpu, table for 1979/80 lTable 44, Appendix I}. 

Direct, Indirect, and Induced Wage Income 
and Multipliers 

With the introduction of consumption into the structural matrix, the direct, indirect, 
and] induced wage income multiplie, recorded very high values, particularly for many 
of the agroprocessing industries, which are consumption-oriented. In 1969/70, the 
highest values for direct, indirect, and induced wage income multipliers were for grain 
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Table 40-Direct and indirect sectoral wage incomes and multipliers in 
Punjab, with import leakages, 1969/70 

Sector 

Number Sector 


I Wheat 

2 Rice 

3 Maize 

4 Cotton 

5 Sugarcane 


G and pulses(rain 

7 Oilseeds 

8 BaIra 
9 Other agriculture and forest ry


10 Animal husbaidry 

II Dairy products 

12 ('rain mill products 

13 Sugar and confectionery 

14 HIdible oils and otlher food processing 

industrivs 
IS Breweries and beverage 
16 1extile 
I 7 (otton ginning, ;rssng, and oilter 

textile 

18 Sawmills arid wooden containers 

10 Furniture and fixtures 

20 lrirtingand publi-hing 
21 Rubbe r anuhIiatr products
22 Basic chenical, including fertiliers 
23 )ther chemicaIs 
24 (,lass and rnincril proli(t,
25 Basic metal indusirvs 
26 Metal pruduct, 
27 M. chinery, exceipt el-cirical 
28 ilectrical mnachiery 
20 Railroad equipmen-
30 1ransport equiptit-.it 
31 Repair of irarport equipmernt
32 Molorcycles and icy les 
33 Scientific and surg]cal itutrumnents 
34 Miscellaneous indusires, 
35 (onrJwton 
36 il.ectrcity 

Wages 
per Unit 
ofOutput 

Wage 
Multipliers
perUnitof 

Final Demand 

Wage 
Multipliers 
per Unit of 

Output 

Indirect 
Wages per

Uni o 
Output 

IRs) (Rs1 

0.217 1.16 1.13 0.02 
0.265 1.15 1.11 0.01 
0.209 
0.266 

1.12 
1.01 

1.10 
1.03 

0.02 
0.02 

0.289 1.21 1.10 0.03 
0.213 
0.21 

1.16 
0.50 

1.1) 
1.10 

0.03 
0.03 

0.208 
0.285 

1.13 
0.83 

1.12 
1.07 

0.03 
0.02 

0 245 1.13 1.13 0.03 
0.018 16.93 15.72 0.10 
0.015 12.10 12.02 0.15 
0.068 2.02 '1 j 5 0.16 

0.036 3.03 3.23 0.00 
0.063 
0.1 11 

0.28 
1.57 

1.51 
1.13 

0.04 
0.01 

0.020 0.43 6.60 0.11 
0.107 2.94 2.88 0.14 
0.135 1.78 1.77 0.09 
0.238 0.60 1.03 0.01 
0,104 
0.046 

1.07 
1.35 

1.09 
2.06 

0.01 
0.01 

0.035 0.44 1.37 0.01 
0.120 
0.003 

1.09 
0.74 

1.01 
1.04 

0.00 
0.00 

0.118 
0.113 

1.10 
0.88 

1.09 
1.15 

0.01 
0.01 

0.061 1.20 1.42 0.02 
0.326 
0.085 

1.03 
1.32 

1.03 
1.30 

0.00 
0.02 

0.296 
0.057 
0.1609 
0.128 

1.06 
1.52 
1.06 
1.50 

1.06 
1.28 
1.05 
1.50 

.(.01 
0.01 
0.01 
0.05 

0.350 1.44 1.44 0.05 
0.137 1.05 1.00 0.00 

Source: Based on iuihor%,'calulation s fron Punjab input output table for IQ69/70 il1'.K. Alagh, (G.S.Bhallia,
and S. I' Kasihyai, .n tunl Araly is of Giar, Punjab, and Ii. vana tconomies--An Input Output
Study(New I)(li: Allied, 19801. 

mill products followed by dziry products, cotton ginning, edible oils, sugar, basic chem
icals, sawmills, other chemicals, furriture and fixtures, and breweries (Table 42). In
1979/80 the highest value of direct, indirect aild induced wage income multipliers
was in the agroprocessing industries such as breweries, diiry products, grain mill
products, edible oils, and sugar. Among the other manufacturing i.cctors, basic metals,
electrical machinery, and basic chemicals also had high values (Table 131. 
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Table 41 -Direct and indirect sectoral wage incomes and multipliers in 
Punjab, with import leakages, 1979/80 

Sector 
Number Sector 

Wages 
per Unit 

of'Output 

Wage 
Multipliers
perUnit of 

Final Demand 

Wage 
Multipliers
perUnlt of 

Output 

Indirect 
Wages per

Unit of 
Output 

(Rsl IRs) 

I 
2 

Wheat 
Rice 

0.139 
0.218 

1.28 
1.01 

1.24 
1.11 

0.03 
0.02 

3 Cotton 0.210 1.02 1.12 0.03 
,1 
5 

Sugarcane 
Gram and pulses 

0.182 
0.200 

1.09 
0.59 

1.10 
1.09 

0.02 
0.02 

0 
7 

Oilseeds 
Otheragriculture and forestry 

0.129 
0.213 

0.71 
0.73 

1.17 
1.03 

0.02 
0.01 

8 Animal husbandry 0.213 1.25 1.28 0.06 
) 

10 
)airy products and confectionery 

(Grain mill products 
0.038 
0.045 

2.24 
3.98 

5.16 
5.02 

0.16 
0.18 

I I Bakery products 0.233 0.70 1.50 0.12 
12 
13 
Il 
I5 

Sugar 
( titer food dindustries 
I1dibi.,oils 
llreweries and beveraes 

0.079 
0.122 
0.030 
0.031 

0.70 
1.42 
3.50 
3.38 

2.99 
2.17 
3.80 
5.48 

0.16 
0.14 
0.08 
0.14 

16 
17 
18 

(inning a dtextiles 
S,1wrnll and wooden goods 
Paper,printing, and publishing 

0.101 
0.207 
0.281 

2.34 
1.06 
0.25 

1.57 
1.21 
1.20 

0.06 
0.06 
0.07 

I) Puubern,i leather products 0.155 1.01 1.47 0.07 
20 
21 
22 

Basic chernicals, including fertilizers 
D)rug arlu pharmaceuticals 
Other chemical, 

0.051 
0.090 
0.073 

0.75 
0.05 
0.12 

2.07 
2.12 
2.45 

0.06 
0.10 
0.11 

23 
24 
25 
26 

(;las,and mir ral proilucl 
Basic metal indi,tries 
Metal products 
Machinery, except vlecrical 

0.108 
0.039 
0.131 
0.100 

1.45 
2.42 
1.78 
0.95 

1.51 
3.13 
1.71 
1.96 

0.06 
0.08 
0.09 
0.10 

27 
28 

Hlhctrical tuachinery 
Railroad iquiptnent 

0.060 
0.249 

1.33 
1.41 

2.70 
1.32 

0.10 
0.08 

29 Motor vehicle%, tanuaclur and 

30 
3 1 

rei,air 
Bicycles and parts 
,i ntific and surgical intrunments 

0.242 
0.099 
0.150 

1.23 
2.19 
0.38 

1.33 
2.16 
1.61 

0.08 
0.12 
0.10 

32 
33 
34 

Sports and athletc goods 
Miscellaneous industries 
LIlectricity, gas, and water supply 

0.150 
0.290 
0.175 

1.89 
0.78 
0.95 

1.90 
1.12 
1.05 

0.13 
0 (0 
0.01 

35 Costruction 0.248 1.85 1.85 0.21 
36 
37 

1rade, tramport, ;inu 
Ot hers.rvices 

storage 0.40, 
0.457 

1.29 
1.20 

1.14 
1.18 

0.06 
0.08 

38 Banking and isurance 0.439 1.10 1.06 0.03 
19 Real istate ad ownlership of 

dwellin.gs 0.131 1.02 1.02 0.00 

S'urc.: Based oi author', calcultiol s from Punjab input output table jor1979/80 (Table 44, Appendix I). 

Conclusions on Income and Employment 
Multipliers 

The main results of the multiplier analysis are summed up as follows. In 1969/70
the predominance of the primary sector, with traditional agriculture and rather limited 
interindustry linkages, indicated the relative backwardness of the Punjab economy. But 
with the rapid -.."wth of agriculture and other sectors of the economy, the interindustry
linkages strengme,-.ed, leading to higher generation of indirect income and employment. 
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Table 42-Direct, indirect, and induced sectoral wage incomes and multipliers
in Punjab, with import leakages, 1969/70 

Wage Wage Indirect 
Wages Multipliers Multipliers and Induced

Sector per Unit per Unit of per Unit oT Wages per Unit
Number Sector of Output Final Demand Output ofaOutput 

IRsl (HsI 

I Whi-ai 0.217 2.24 1.71 0.15
 
2 Rice 0.265 .7 1.88 0.23
 
3 Maize 0.299 1.88 1.80 0.24
 
1 (:tlon 0.266 1.80 1.83 0.22
 
5 Sugarcane 0.289 2.00 1.81 0.23
 
0 Gram and pulse% 0.213 2.22 2.17 0.25
 
7 (Oilseed 0.213 1.01 2.19 0.25
 
8 BIaira 0.208 2.35 2.32 0.28
 

t rvhr agricultire ad £'.,, iry 0.285 1.50 1.76 0.22
 
10 Animal hu' bandrt 0.245 2.07 1.49 0.12
 
II Dairy products 0.018 I4.0 I 13.56 0.22
 
12 ("rain mill products 0.015 2Q.75 27.71 0.40
 
13 Sugar ad conectilnery 0.068 2.20 5.14 0.28
 
l41 Idibe oil%and ',tir food 1procesing
 

indutri'vr 0.036 5.77 0.07 0.18 
15 lrewcries ,d bvvt'ragv% 0.063 0.50 2.72 0.11
 
10 lextihes 0.111 2.45 1.71 0.08
 
17 (.orron ginnirng, fr.vwng, anl otlhr
 

textihcs 0.020 9.55 9.71 0.17
 
18 Saw111rlls, ird wooihlmcontainer 0.107 4.07 4.00 0.32
 
I, Furritur,. itd lixurvs 0.135 2.QO 2.90 0.26
 

20 Irirwrigand litili hi ,, 0.238 0.8 1.53 0.13
 
21 Rut;bbr and leather I)rlducts 0.104 2.03 2.06 0.11
 
22 IBasic nit als,. inludirig fertilier ,,  0.046 3.29 4.97 0.18
 
21 (ther cliernical' 0.035 1.17 3.58 
 0.00 
24 (,la.%ard miril product% 0.126 1.74 1.60 0.08 
25 Basic mcnu industries 0.063 1.18 1.66 0.04 
20 MIial )roduts1 0.118 1.89 1.87 0.10 
27 Machinery, o.xcmpr ,.icrical 0.113 1.50 1.97 0.1 1 
28 lfhcrical rit. irry 0.001 2.35 2.60 0.10
 
29) Rilroad eqilptnirr 0.320 1.63
1.63 0.21
 
30 1ramsl)ort equipment 0.085 2.42 2.38 0.12
 
31 Ri)air of iranport e1qiiipreri t 0.2()€ 1.45 1.45 0.13
 
2 Motorcy .ci rot bicycles 0.057 3.22 2.71 0.10
 
33 Scirtilc and surgical Inst 0.169 2.07 2.06 0.18
runernts 


1
34 Miscellaneoi indus ri 0.128 2.31 2.30 0.17
 
35 Contructin 0.350 1.56 1.56 0.20
 
36 1lehctricily 0.137 2.83 2.67 0.23
 

,,n r' rori (/70 
and . A,. ,yisof (tiart, I'un,jab, amtd Ilarya'mt tconorniex-An Input.Output 

Somur e: Blaswd uihtm calcl uo , u lunjab input olltputl lahle forI ,91 in Y. K. Alagh, G. S. Bfhalla, 
n 1'. Kaisliyap, .Ntrrttulr 

tudy Nl,w D1)lh;: Allied, 19801.
 

Compared with 1909/70, the indirect gains in value added, wage income, and employ
ment are more :venly spreid out among many more industries in 1979/80.

Whereas relatively high di!eci income and employment were generated in the 
agricultural sectors in 1979/80, the indirect income and employment gencrated by
them were the lowest. On the uithe rhand, the industrial sector in general and agropro:essing
industries in particular, with low direct income and employment, showed much greater
indirect income and employment gairis than the agricultural sectors. 

Between 1909/70 and 1979/80, a significant change seems to have taken place
within the industria! sectors of Punjab. In 19069/70, it was the agriculture-based and 
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Table 43-Direct, indirect, and induzed sectoral wage incomes and multipliers
in Punjab, with import leakages, 1979/80 

Wage Wage Indirect
Wages Multipliers Multipliers and Induced

Sector per Unit per Unit of perUnitof Wages per Unit
Number Sector of Output Final Demand Output of Output 

IR I IRs) 

I Wh.at 0.131) 2.481 2.23 0.17
2 Rie 0.218 1.96 1.('5 0.21 
3 C<tton 0.210 1.88 2.04 0.22
 
,1 Sugartiirn 0.182 2.27 
 2.25 0.23 
5 (Gram aod puls, 0.200i 1.13 2.07 0.22
 
, ()r ('cd, 0.129 1.75 
 2.87 0.24 
7 ()ther,gricultur and foretry 0.213 1.40 1.00 0.10
 
H Animal ho'bdlrlry 0.21 1 2.20 1.99 0.21
 

[.,iry prodlt dod coottionery 0.038 4.05 9.23 

, 

0.32 
O (Ira null produ(t 0.045 6.90 8.36 0.34


II Iijkcry 1rO(11it 0.233 1.12 
 2.21 0.28 
12 ',i,,,r 0.070 I. 18 5.42 0.35
 
II ()thiir hoil inrl,.', 0.122 2.34 3.50 0.31
 
1.1 I ,dhii. 0.030 6.25 6.58 0.17(,I1 
I') llr.wvri' in(d hiv4r,.', 0.031 5.74 0.28 0.25
 
]I (,innrint 'o'nI 'Xil', 0.101 3.57 2.30 0.13
 
17 " Wlln rIl
1d w)idn .good, 0.267 1.671.47 0.18 
1 1dipr, prllillit,, ind [lrikhm 0.281 0.34 :.70 0.20
 
1 Rll lvrlr .i t% 0.155 2.14
d ',hllier prilh n 1.4) 0.18 

% I( it. ,JI,2 11,1,1 I I-.III iiit I ihriI hirtiiir% 0.051 3.861.41 0.15
21 Iruj- ind phiirnz,,i..in l'-., 0.090 0.07 3.24 0.20
 
22! ib knt litnl 0.073 0.1) 3.95 0.22
2} (l,%,mtd(rtul;,i1 0, 2.5C,
tprllth .108 2.59 0.1I7
 
2.1 I.I&Ni'l;il niIh ,trp, 0.039 3.60 4.65 0.14 
.', M ,il nprd,. 0.131 2.52 2.42 0.19

2 M;iihinery, 'xi! 4ii rit, O.106 1.40 2.90 0.20
 
27 ;h.,
lricl In;al(hir-ry 0.060 2.16 4.36 0.20 
2A1 kRilroa;du 0.2,1) 2.03 1.00 0.22-qOoipinvii 
29 Motorr vehidrI%, nbliin ft l ur i dl( 

rtli~pr 0.242 1.73 1.88 0.21
 
i0 Biiiydhard pirti 0.099 3.53 3.48 0.24

II Si inlln( mid , rjlt,iI oInrllrnhnll% 0. 156 0.56 2.35 0.21
 
2 mld mlhielii ,Ooil' 0.rt., 2.72 0.20(.150 2.73 

11 Il Jni,

v
i 0.296
a vIhu ' I io ,nro i .25 1.70 0.z3 

I4 nd w ier ,upply 0.1 7 1.72 1.88 0.15I (trilty, ,,,, 

35 ' ritmruntior 0.248 2.59 2.58 0.39

It, Irlde, trm,,porl, lrmi torav 0.405 1.80 1.37 
 0.15

17 O thier WrvmCf, 0.457 1.67 1.5! 0.23
 
1Vi [i1,tiklimg irinr;rmnci 0.431 1.71 1.55 0.24
anld 


al ,,Ilaw 
d]welliug 0. i31 2.31 2.26 0.17 

P) RI l irl OWtllrhIop) iif 

;1m1h,00". (tont Iunjab input olupil table for IQ79/80 (lable 44, Appendix I).ri)rce: Iaw"l if) frm;lh,., 

food processing industries such as grain rni!i products, sawmills, sugar and confectionery,
dairy products, cotton ginning, furniture, and edible oils that had the highest indirect 
income and employment gains. A distinguishing feature of all these sectors was that 
they obtained almost all of their raw materials from local sources. In 1979/80, in 
addition to the agroprocessing industries, some other basic and machine good industries,
such as basic metals, metal products, other chemicals, electrical and nonelectrical 
machine goods, and drugs and pharmaceuticals, also recorded relatively higher indirect 
income and employment gains. It issignificant that trade and transport, other services, 
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banking, and real estate in the tertiary sector also generated fairly high levels of indirect 
incomes. This suggests a gradual expansion and deepening of the industrial structure 
in the state. 

The value of consumption multipliers in 1969/70 was 1.86, suggestin? that con
sumption-oriented activity in the .tate had a substantial impact despite larg, imports
of industrial and consumer goods. In 1979/80, the consumption multipliers had a
value of 1.62, indicating that consumption-based activity continued to be highly impor
tant for the economy. The highest induced-ncome and employment gains were recorded 
by the sectors that occupy an important place in the consumption basket-primarily
agriculture-based industries. However, because of direct and indirect effects, some 
other industries in heavy and basic areas also became important. In addition to the 
manufacturing sectors, construction emerged as significant in the generation of indirect 
as well as induced income and employment. 
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7 
CONCLUSIONS AND POLICY IMPLICATIONS 

The main conclusion of this study is that rapid agricultural transformation is a 
potent instrumrrent for bringing about significant acceleration in the overall growth and 
trnsformation of a labor surplus ecorny dominated by the agricultural sector. In the 
case of ltnial, aifter Idopriori of the new seed fertilizer technology there was a marked 
increase in tIe., , rate of ,griculture, turn accelerated growth in othervrowth which in 

ectrur- of tIhe s-tate e.onorny through input, ortpu, aid consumption linkages.
 

I It techloogy improvc r t an(l upgrading in agriculture and other sectors of the 
economly resulled in rmore roundabout rnethods f production an(l a higher use of 
internediate inputs, thereby sirengthening interinudustry linkages. Further, significant 
Inre-,s innp(.r calpita incole('( d to much hrgher deniand for consumption goods, 

and sino., rIeeting the consntumptionr needs of the people constitute.,, a major economic 
activity in rhe stlate, the, inducerinenl effects of consumptior were also quite substantial. 

In short, rapid a ricultural growth, by raising the incories of an overwhelmingly 
lar,e proporliol of the labor force, not only made a deep dent in rural poverty but also 
led to ufevelolprelit of other sectors through forward and backward linkage effects. It 
should, however, be noted that tIne direct and indirect effects of increased economic 
activity inboth agriculture arid manufacturing in Punjab hve been considerably re
duced, sitin- the st1are is a large importer of modern agricultural inputs such as fertilizers, 
in,,cticid.es, arnd dies',l fuel; raw marerials for rianufacturing such as coal, pig iron, 
arid ietals; and ntunieru.s finished goods lor consumplion. (Onthe other hand, Punjab 
has benefited iilli (sely Iroirn the existence of an assured market for exports of agricul 
rural surpluses and industrial products and from the easy availability of inputs such as 
fertilizers atid diesel fuel at nalionally subsidized rates. 

Wilfi tlI,rapid devloptmrent of the econom', the nature and quantum of forward 
and backward linkae,,, lbeing generated in the econorny has grown significantly, indi 
caring adeepe-ning of intrecoral relationships. A comparative analysis of the 1960/70 
and I 97,/8() irlput output tables for l'unjab shows that by 1979/80, besides the 
a,,ricullure, ,rdagroprocssing sect rs, many machinebased and inetal-based industries 
as well as trade, trans ort, banking, real estate, and other services were generating 
high florward and backward linkages despite large import leakages. The multiplier 
aniiyi, co(firrs that betwwen I(0(,'/70 and 1,7()/80, riot only the farm sectors and 
algropro(ssrl", industries, but sectors such as basic metals, 'netal products, machine 
good, electricl and norielectrical machinery, and construction as well as most tertiary 
service, began to record high indirect and ind(uced income and employment. 

l
omew ui efrl les , in dhevelopment stralegy can be learned from the Punjab model 
uf growll. If1. l'u(nb (,perience dem nstrates tia-t it is possible for a region within 

a large Country to fljoy anr comparative adfvarilage throughu h(. fruits of specialization 
trade, aind integraion with the rest of the country. The state was able to export large 
-igricultural snirplu' s and sone industrial poducts to the rest ,i India at favorable 
prices and also obhtained various input. for mnodernized agriculture and industry from 
lhe rest of the country. This enabled Punijab to exploit fully its comparative advantage 
inrice, wheat, arid collon productiun and inagroprocessing ard other industries. 

Although subshdtial resources were transferr,.d to Punjab for both rehabilitation 
arid infrastructural investniten, for many years after independence, there is evidence 

87 

http:in,,cticid.es


to suggest that a large outflow of funds from the state has been invested in the rest of 
India since Punjab became highly surplus in agricultural production. Simultaneously, 
a large number of agricultural laborers migrated to Punjab from Bihar and other relatively 
less-developed states of India. Thus, in the context of an "open" regional economy,
the gains of development are being shared with the rest of the economy. 

Finally, Punjab was able to pioneer the g;een revolution and thereby transform its 
agriculture. Its rapid overall gr. vth was due primarily to th( state's large investments 
in irrigation, power, roads, cornmunications, and other rural and urban infrastructure. 
These investments were financed both through large central plan transfers and through 
resources internally mobilized by the state. The availability of this infrastructure was 
mainly responsible for the adaptation of the Mexican seed-fertilizer technology to local 
conditions and for its rapid spread and successful exploitation by Punjab farmers. The 
policymakers were also able to create an appropriate institutional framework that 
assured the farmers of remunerative prices for all produce brought by them to the 
market. The ensured profitability of the new technology gave surplus farmers the 
enthusia.rn and confidence needed to undertake fairly large private investments in 
irrig,tion, land improvements, and other farm assets, thereby further supplementing 
public investment in rural infrastructure. The policy lesson to be learned from the 
Punjab experience is that larg, investment in rural and urban infrastructure is a precon
dition for agricultural development and for rapid growth of both 3griculture and other 
sectors of the economy. 
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APPENDIX 1: SUPPLEMENTARY TABLES 

Table 44-nterindustry flows and patterns of final demand in Punjab, 1979/80 

Gram and
Sector 
Number Sector 

Wheat 
(I) 

Rice 
(2) 

Cotton 
(3) 

Sugarcane 
(4) 

Pulses 
(5) 

IRs 1,000) 

Wheai 273,595 0 0 0 0 
2 
3 

Rice 
Cotton 

0 
0 

85,781 
0 

0 
17,938 

0 
0 

0 
0 

It 
S 
6 
7 

5wgarcani 
(;ra ,nd polses 
)ilsveds 

(i)her agriculrure arid iorvstry 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

29,660 
0 
0 
0 

0 
19,448 

0 
0 

8 
,i 

10 

Aiirnal hulbandry 
Oairy prduts arnd confhecionery 
("rain mirll [lr)(lJl(is 

269,649 
0 
0 

75,1 1 .0 
0 
0 

79,401 
0 
0 

30,925 
0 
0 

24,329 
0 
0 

II 
12 

I'akcry produ( s 
Sugar 

0 
0 

0 
LI 

0 
0 

0 
0 

0 
0 

I 1 
1.1 

i -herfoodi 
ldiblhoils1 

striv, 0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

I bliritweri,s grl lgvvraw,v, 0 0 0 0 0 
16 ( inning agid l'xiihs 0 0 0 0 0 
17 
I H 
19 

SaIwfrill- aridwooden good., 
Paper,prining, agd pilhlishing 
liuber ard lathigr pirodhicts 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2') 

21 

lgit Ohirni( l inl udinl'h'r 
lhivrs 

Iri, randpharraiiiciiiiiils 
1,406,021 

0 
650,145 

0 
214,913 

0 
35,077 

0 
1,249 

0 
22 
23 

1((her cli.ii als 
(;la5 iandriiiriiarI pridll.ls 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2,1 liaic rinehgll Irdin-riv 0 0 0 0 0 
25 MvrI flirodo,% 0 0 0 0 0 
26 Mavhiriry, ix' (lelvledrical 0 0 0 0 0 
27 IH,,-ircalitrdachiiigry 0 0 0 0 0 
28 Rilroad equipinenl 0 0 0 0 0 
21) Milior Vh clsiiniiilir, and 

310 
r*pilr 

IlicyCls dilparis 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

31 cinitificand sirgu iiln.Irinnewigs 0 0 0 0 0 
32 
3 

Sport% and ai 'tliicgloods 
Mis%(l'ioinous inildugrivs 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

III 
15 

I:Iicriily, ga%,,rindwiter %ipply 
(oristrio 

175,302 
0 

51,757 
0 

10,200 
0 

0,678 
0 

0 
0 

36 
7 

I radh.,franspori,rlland slirage 
Otlher services 

291,269 
0 

117,747 
0 

39,609 
0 

6,688 
0 

4,208 
0 

18 lariking arid inuranirr 33,335 16,790 5,101 1.266 886 
3f) 

40 

Real ('siai llvd ownership if 
dwellin ys 

Iigaliniits 
0 

2,449,171 
0 

997,336 
0 

307,162 
0 

113,894 
0 

50,210 
'11 Noncoipeiltlive iniporis 1,334,025 452,875 I50,385 27,041 40,316 
412 
43 

Ihepairandrniiiihnaice 
Work don1ie by orhcr, 

80,807 
0 

41,782 
0 

18,230 
0 

6,753 
0 

3,973 
0 

14 
45 
'16 
17 
48 
49 
50 
SI 

Jax,,dilrigs, subsidy 
(onisoriablh ,iores 

)epriciaijon 
Net value addel 

(;ro%iurpul 
Workers Hinnurnber of persorisl 
PIerson day%lihi ihosarids iof days i 
Wages 

85,968 
0 

363,58') 
S,420,991 
9,734,55 I 

546,440 
142,621 

I,349,296 

70,420 
0 

52,366 
3,573,970 
5,188,749 

560,383 
146,260 

1,131,974 

19,¢10 
0 

61,586 
1,573,118 
2,1)6,091 

224,272 
58,535 

460,498 

5,217 
0 

I0,054 
649,892 
813,451 

70,03Q 
18,280 

148,412 

3,264 
0 

I5,939 
364,902 
478,604 

49,703 
12,972 
98,511 
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Table 44--Continued 

Sector 
Number Sector 

Oilseeds 
(6) 

Other 
Agriculture
and Forestry 

(7) 

Animal 
Husbandry 

(8) 

Dairy 
Products and 

Confectionery 
(9) 

IRs I,0001 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
I5 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Wheat 
Rice 
Cotion 
Sugarcane 
Gram and pules 
()llseeds 
O ther agriculture and forestry 
Animal hiubandlry 
[Dairy products and w.fectionery 
(,rain mill-nducts 
Bakery prod,icts 
Sugar 
0 )ther food industries 
Ldible oil 
Breweries and bevevrages 
(inning and textiles 
Sawmills and wooden goo)ds 
Paper, printing, dm1 publishing 
Rubber and leather produ :s 
Basic chemicals, including fer 

tilizers 
iDrugs and pharmaceuticals 

()ther chiemicals 
(,lass and oiairal producs 
Basic net; induisries 
Metal products 
Machinery, except electrical 
lhectrical rnachiinry 

Railroad equip'llent 
Motor vhicles, roanuactlure and 

repair 
Bicycles atid parts 
Scienitific and surgical istrunents 

ports atid athltic goods 
Miscellarweouii indilirtries 
ilectri(iy, gas, and ,ater supply

Cotistruction 
1rade, irrisport, and storige 
(ther serices 
Banking and insurance 
Real estate and iwnership of 

dwellings 
1oltal inputs 

Noicompen itive imports 
Repair and rnainnerianice 
Work done by others 
Iaxes, duties, subsidy 
{Consumtaile stores 
Depreciation 
Net value added 

Gross output 
Workers (in number ofpersonsl 
Person days lin thousands ofdays) 
Wages 

0 
0 
0 
0 
0 

1,558 
0 

23,225 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I8,060 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2,021 
0 

3,659 
0 

1,057 

0 
50,480 
15,380 
3,770 

0 
6,106 

0 
1,13H 

306,971 
454,093 
24,Q35 
6,508 

58,434 

0 
0 
0 
0 
0 
0 

82,720 
34,255 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3,480 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

5,186 
0 

7,180 
0 

4,286 

0 
167,116 
34,130 
33,885 

0 
18,022 

0 
243,380 

2,447,710 
2,944,243 

305,759 
79,803 

626,806 

356,830 
194,374 

0 
20,085 

12Q,939 
0 

490.072 
0 
0 
0 
0 
0 
0 

258,320 
0 

751,694 
0 
0 
0 

0 
14,769 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

IC3,0 17 
0 

35,100 

0 
2,354,200 

0 
0 
0 

23,400 
0 

100 
5,598,200 
7,975,900 

828,295 
216,185 

1,6)8,005 

0 
0 
0 
0 

412 
0 

1,209 
210.016 
46,482 

1,201 
1 10 

28,882 
645 

2,707 
0 
0 

105 
994 

0 

3,599 
0 

III 
3 
0 

99,102 
0 
0 
0 

0 
0 
0 
0 
2 

2,066 
0 

38,348 
0 

10,163 

0 
446,157 
29,302 

4,451 
1,689 

20,397 
4,513 
7,693 

154,820 
669,022 

5,204 
1,325 

25,695 
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Table 44-Continued 

Other 

Sector 
Number Sector 

Grain Mill 
Products 

(10) 

Bakery
Prociucts 

(11) 
Sugar 
(12) 

Food 
Industries 

(13) 

Edible 
Oils 
(14) 

IRS 1,000J 

I Wheat 1,249,251 0 0 382 0 
2 
3 
4 

RI f. 
(:ottr 
,S,,arcne. 

58,457 
0 
0 

0 
0 
0 

01 
0 

122,405 

0 
0 
0 

3,482 
32,506 

0 
S 

C, 
7 
,t 

,riamand il , 
( i1lv~('( 
( )Ihwr ,ikrLuIttjrv ,inl Iorvtry 
Anrnaj hjb.tidry 

67,143 
501 

22,069 
0 

0 
0 

6,553 
5.892 

0 
0 
0 

I,188 

0 
0 

12i 1Q93 
74,773 

0 
582,654 

2,921 
0 

9 1).iry pro1l(t' ;tdrild(()rilf(lorry 0 370 1,076 473 0 
10 
I1 

(, r,mnmill prdut % 
Blkry proili t', 

0 
0 

14,,02 
0 

0 
0 

10,710 
0 

2,020 
0 

12 ,l 0 I 1,765 0 13,048 0 
1 (thur h, d iriditrw 0 1,074 0 7,715 98 
14 
I , 

I dtille oil" 
Irvw r I wvriill'v r,ig',-

0 
0 

13,783 
0 

0 
0 

15,97) 
0 

708,954 
0 

10 
17 
11, 
I, 

(,ir11iriirigr rhx1iIe" 
Siw nill', , wiilW oiri good1% 
1',ip'r, pririri,. irid publiu ,hing 
I lzuIhtr.ri I.atihir prdu s 

0 
0 

2,79(9 
0 

(0 
0 

1,441 
1,585 

0 
( 

405 
0 

0 
1,584 

855 
618 

39,581 
0 

1,526 
0 

2(0 

21 
22 
2 1 
2,1 
25 
26 
27 

l.), ch irmi ., i( luding her 
[IIllf.r, 

[)ru m,,id ph,irrniiulu{.lv 
( ))hr ( hi(', I l 
(d ,, anu rnli r,dl irduts 
11,isii iniwl industriv 
Mitll proli(_ir 
M& hitniry, (,x( epi fle(trical 
II'(tiril timchiriuery 

49 
0 
0 
0 
0 
0 
0 
0 

2,975 
0 

12 
0 
0 
0 
0 
0 

889 
0 
0 

276 
0 
0 
0 
0 

2,817 
1,0% 
3,384 
8,221 
1,439 
7,675 

0 
0 

7,442 
1,020 

0 
0 
0 

47,121 
0 
0 

28 Raulrowd e(qlIpmini? 0 0 0 0 0 
2o 

10 

M otor vf-ii( Il ,h .latitiJl(i 
rlair 

Blihych" gardpari, 

r gtriand 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

11 
32 
33 

Scirti fi, ril ismrtic l itivlrt 
gloor,ittllhh', g)odl 

Niuv(ellan ,'-, iti uv r. , 

lnetis 0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

171 
1 

15 
Iid' 

(rwr 
i .itiy,gmi,,al: 

onu 
wacnr ,,upply 10,067 

0 
941 

0 
1,234 

0 
12,184 

0 
13,988 

0 
it" 
17 

I rle, mirmpiu rt, gnusnorage 
)thr %vrvicc, 

limukingmnd imur,mc, 
Re' f.,1i n dh+ iwn(.r0lip df 

110,570 
0 

62,411 

8,212 
0 

755 

10,501 
0 
0 

24,303 
0 

20,504 

141,104 
0 
0 

.1) 

.1 

.12 
41 

.15 
46 
.17 
,I8 
It Q 
50 
51 

dwellin,,s 
Intg uliptJt, 

'ric(-i til v(' illirt, 
r8;u' iur Iairihenhu 
V,'ork dori' by other% 
I.I ixvs dui(ni.%.iihusdy 

1 ormvuu ,il i' stre,. 
I luil.datiu n 
Ne.t valh 'id(h 

(ros, output 
Wor kri ri riurn)r o f pe rsonsl 
Person day%(in thousand-, of laysl
Wages 

0 
1,584,217 

20,474 
3en3,,244 
12,027 
19,028 
31,121 
14,029 

150,845 
1,873,985 

23,,)13 
5,724 

83,7-99 

0 
100,100 

30A 
i,228 

0 
74 

352 
(051 

52,) 13 
155,602 

11,337 
2,966 

36,324 

0 
137,974 

7,132 
0,0lei 

581 
2,422 
2,662 
.1,217 

3.,10 ) 
195,133 

4,559 
992 

15,335 

0 
330,553 

18,081 
7,102 

700 
1,368 
3,253 
1,340 

140,42' 
511,832 

I ,79 
4,633 

62.580 

0 
1,584,678 

27,062 
34,232 
10,71 Q 
38,708 
21,127 
19,042 

140,382 
1,875,950 

13,939 
3,036 

50,448 
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Table 44-Continued 

Sector 
Number Sector 

Breweries 
and 

Beverages 
(IS) 

Ginning 
and 

Textiles 
(16) 

Sawmills 
and Wooden 

Goods 
(17) 

Paper, 
Printing,and 
Publishing 

(18) 

Os I ,O)i)ij 

I 
2 
3 
4 
5 

Wheat 
Rice 
Collon 
Sugarcane 
("rain and pulsis 

0 
0 

1,725 
1) 

7 

( 1 
0 

2.1t7 
i) 
0 

O 
0 
0 
0 

0 
0 
0 
0 
0 

6 
7 
8 

0)ileeds 
(tier agriculture and forestry 
Animal husbandry 

0 
1,813 

0 

16,33(1 
5.274 

179,918 

0) 
I9,020 

0 

0 
0 
0 

10 
a)airyproduts ,irid 

(,rain mill prodi1c 
dioner((lrwY 0 

0 
(0 

273 
0 
0 

0 
374 

I I 
12 
13 

Ilakerv prilih(t, 
Sugar 
(Mier food iditris 

0) 
35,00) 
14,390310,121 

i 
0 

0 
0 
0 

0 
0 
0 

I1 
IS 

Ldi ils
o 
6 

fire,, rits.nrI bi-vir,iar% 
0 

26,545 
0 
0 

0 
0 

0 
0 

1e) (i;innigairid les" 0 3,W(0 20 3.1 11 815 
17 
18 
19 

Sawnills .ind Wooden goods 
Paper, printing, mnd pimbhiihirg 
ublcr iindhithvir products, 

21P 
7.520 

10,919 

12,4,92i 
I 7,412 
22.90) 

207,786 
2,012 
I ,9 10 

9.,1 
,12,832 

65 
20 I,%iihii. imarl%, irIthlirg fIr 

ilizr, 2,(6.i) 1,0 I ViOI 20 
21 
22 
23 
2.1 
25 
20 

[trus iti phairrJtii ,.,ms 
()l mrch(niocll 
la-a' iril prodicls 

Basi( nilal indtIr,' 
Mital pro(lict,. 
Machniry, xceptelectrical 

1 
2,7,1I 

31.42620 
, ,340 

3,590 
0 

) 0 
18,19)5 

0 
12, 386 

0 

.1,700 
3,076 

27,935 
7,482 

0 

0 
2,108 
947 

11,559 
163 

0 
27 lihctri(al riiLhici '"-y 0 0 257 0 
28 Railaid i-quipriimtic 0 0 01 0 
29 Motor vi-hi lf,,,riimroma tlint'tu r lad 

30 
31 

ri'pair 
Hicyl's .Ind parts 
Siertii(i nomr .irgi l irisrimnll irtls 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

32 
33 
34 
35 

Sport, mind,iIhIcigood% 
Nlmsui".Ilnuu L :lidmmrhrm 
lectri ity. gas, aind water supply 

C(l!rOMIOIIrctu 

0 
173 

6,200 
0 

0 
7,527 

55,777 
0 

0 
63 

4,104 
0 

0 
1,377 
1,388 

0 
36 
37 

Iradh,tramrm.miard sturage 
O)thi r survi( ,s 

18,632 
0 

329,445 
0 

37,173 
0 

9,975 
0 

3H 
39 

0.rikikn,murdr- rim it 
Fi.al i-iiti' ,mtid uw crurshipu 

27,420 7 2,848 Q68 

,40 

41 
42 
43 

(lwvllirii) 
Ioial iipils 

Nuiticuu itpnliv timport!! 
Repair ,iiriiiitetiaicv 
Work d -,by otliers 

0 
199,3-94 

12,331 
7,071 
5,95S 

0 
4,802,431 

78,I18 
117,580O 
369,16 

0 
339,084 

11201 
2,026 
1 870 

0 
82,448 

892 
1,106 
5,068 

44 [axis, du..s. subsidy .1,11i 117,430 12,037 1,481 
45 
46 

(Corsurim bli stori, 
iJiprnc altiui 

2,682 
5,802 

110,729 
55.006 

10,671 
I16 

1,247 
627 

47 
48 
49 
" 

Nt value added 
(,ros outlput 

Workvr lin niiinbe r ofpe rso, I 
Person days fin Ihousan(Is ofldaysl 

47, Vi3 
284,736 

2,49 3 
827 

1.25 1,3,1) 
6,9 32,109 

69,678 
52,015 

2 1,077 
(101,115 
.15,7 10 
13,275 

50,708 
1.13,637 

0,954 
3,481 

51 Wa,(es 8,721 697 5.16 160,533 .10,209 

('onitiued) 
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Table 44-Continued 

Basic 
Rubberand Chemicals, Drugsand Glass and 
Leather Including Pharma Other Mineral


Sector Products Fertilizers ceuticals Chemicals Products
 
Number Sector (19) (20) (21) (22) (23)
 

RO,I0
 
S W w ii I)i Ii 0
 

2 Rltti II U) U) 0 0
 

I ( '(In 0 1) '1 0 0
 
.| 't J,',. H w f!O 0 0
 

S ( ,rai? td pulk.e -, 0 0 
1,.(8 0 U I2,054 0

7 ) h.r.wr llrvdH]frcry (J70 198 3,10~7 IS,272 452 

8 Aroitnmtl hu.b,dion, 02,(810 1,052 27 4,118 0
 
Dii?~ry rIii .uin-,t k nf.v t iiry 0 0 0 0)(
 

1) ('rain litlpr,,di.l1%0 0 1 )
1 B,j k v , 11 0 0
 

12 ',,,r 0 U 2,I5 (1 0
 
I1 I 1 -t.'ih,, r i,i "% 2,3 I (I 0 0
 
.1 (111 (19'),I 21I U 7,10 0
 
IS Irw.% ru,, ,i-i t,,,',riy". S H87 6"1 221 0
 

ir,,d I 


'
 1 i,,illfili 2Q},s5 0 ,407,',tl .'* nll, : Mll 0)
 

1i ",t'rilla,irid w,'ldr Wood% 2,1S9 .,918 51 51 6 0
 
I Itlir, priitin.rd pujbhl.h
mu I'IV I5 S086 1,7.11) 1,170 3,32 I 
1') Ihuhtt m pI tor1% 2.8 1,729 (.27.1 241o 3,96 1 0 

,! ) hI.l. ( tit-fim .&.', I.-rIli(llhllhtw, 


till/,r 15.202 2,5 14 6499 27,0(10 293
 
2i I ill II11l f 0 4,503 0 0
g ig',jlhirrht 

22 ( nwrt h.mi ,tb. 13,751 28,121 1,920) 4 3,991 32,903
 
21 (I,v.inrvI inirtI pmru 1, 0 728 2,300 (j 035,756

2.1 Ixitin r tlnifidhrw, 114 0 30, 0 84,,573 
2' Mit prdm . .1,912 2,086 82" 7,642 0
 
26 Mat hifwrv,*, v1 -ht1 Il 0 01 0 0 0
 
27 leth. l till 1 0 28 0 0 
28

()  Ibtlr,,ii jutdjrlip ? 01 0 0) 0 0 
2 tlo fof vg-hitIl!",, flhm . i tdtl.l.1l1(l 

repir 0 0 0 0 0
 
I0 fill, iand 0 0 0
Y h plt 0 410
 
1i iruilif irl ri,,I iriuinr li 
 0 0 ( 0 0
 
12 ",r?. illlntorIJ (0 0 0
iii 0 

H1 Mi. l ',t, rlt,,rii% 505 282 27 141 69
 
1.1 1I( rk fly, ,,i W lhvr 7,387 76,0 17 535 2,410 3,237I Ii i '.uitpply 

!S f .'INt Ho) 0 0
0 0
 
16 I rI , trpir?, mid %,1r,ivi 58,99.'7 33,113 2.900 14,319 133,470
 
7 (tltMir rvii 0 0 0 0 0
 

18 Bwukirl' i irlmirtit(. (,,752 51,717 770 0,504 ,1,52 I
 
I Rf-al ,lldowri'r~hipl of
-il,ljtv 


dwelh,0 0) 0 0 0 
40t 1o.it 1ilitul 5 7,595 275,142 28,'911 176,551 899,]05
.11 Noi rvlt .)or 84 739 205,141 I (,1 7,17i) 12,143rnj ,iit? 
.12 Rli'ir mIlltitthnit 9,4(i l 27,822 017 I.t36 I,303il i (,it 

, 
. 1 Work uli:rn 2 1.712 3,3 111b(. 5,705 .130 361 
..1 Iti\,m I i'. ,utlidy 0,935 20,11 282 2,064 9,338 
• n liril,ibh.ri 7,562 28.5,14 363 2,1(9 4,4281i %,, 

*1(. lhvpr4itioti ,1,7 10 2 32,20 3( 3 .,528 660 
.17 Nvt vihl tuld 233,31.1 270.537 6,59,5 30,(014 5(0,756
.18 ( ,ro ,%ulpit 89(0,23.1 I ,08,4,601 38,57 233,47() 1,488,354 
,1) Workivr, I in rnil) etr ol personso 38,397 4,1971 1,020 4,.71 42,954
50 Ivrsor id y%itiit sands oflays) I1,882 1,227 203 1,28() 13,967 
51 Wagl, 138,037 55,813 1,468 I7,0(14 161,185 

3(onfinuedl 
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Table 44-Continued 

Basic Machinery, Railroad 

Sector 
Number Sector 

Metal 
Industries 

(24) 

Metal 
Products 

(25) 

Except
Electrical 

(26) 

Electrical 
Machinery 

(27) 

Equip
ment 
(28) 

(Rs 1,0001 

I Wheat 0 0 0 0 0 
2 Rice 0 0 0 0 0 
3 Cotton 0 0 0 0 0 
4 Sugarcane 0 0 0 0 0 
5 (rain and pulses 0 0 0 0 0 
6 ()ilseeds 0 0 0 0 0 
7 (tier agriculture and horertry 1.030 I05 790 66 16 
8 
9 

Animal husbandry 
Dairy products arid (nfectioner,' 

0 
295,199 

0 
0 

0 
0 

0 
0 

0 
0 

10 ( rain nlll product' 0 0 0 5 0 
I I Bakery prluduct. 0 0 0 0 0 
12 Sugar 423 204 66 0 0 
13 
14 

()her food ind,','rive 
[:dilLe oil% 

10 
0 

0 
17 

0 
0 

0 
0 

0 
0 

IS 
16 

lirewe,', , arnd bewer.ges 
( inning arid textile', 

0 
0 

0 
43 

0 
6 

0 
0 

0 
0 

17 
18 
19 
20 

awrnill and wooden good', 
l'aper, printingand publishing, 
Rubber and leather produc t,,
1I LChenl~I I Ca1lu11dI Iger 

1,39 
6,197 

0 

11,748 
4,435 
1,081 

9, 114 
5,198 
3,218 

8,213 
10,221 

706 

351 
311 

5,150 

21 
tilizer, 

1)rugs and pharmaceulical. 
16,030 

0 
9,373 

0 
8,786 

0 
36,789 

0 
54 
0 

22 
23 
24 
25 
26 
27 

( ither 1hcrniaal, 

(lain',aid mneral produot, 
Basi inetal industries 
Mehi produtsi% 
Machinery, except electri(al 

electri, al machinery 

1,915 
2,372 

926,256 
22,160 

0 
74,263 

3,786 
0 

652,933 
41,298 

930 
0 

900 
92 

389,[),4 I 
56,982 
24,424 

7,592 

1 

4.449 
7,166 

87900 
6,670 

28,981 
0 

129 
0 

11,776 
1,857 

100 
0 

28 Railroad 0 0qiupiitt0 390 0 4,188 
29 Motor vehie, rrianifaciwrv and 

repair 0 0 0 0 0 
30 BiycIh"and parts 0 0 0 0 0 
31 Scientlfi( and suri(,l iristruneit.s 0 0 0 0 0 
32 Sports atd .athletic good% 0 0 0 0 0 
33 Ml.cellanvou , industries 624 420 178 327 34 
34 
35 
36 
17 

h C":(, ity, ga. 
C)nstrur tioi 
1rade, trtmspor', 
WwItherservicvs 

and witvr supply 

and 'torage 

53,509 
0 

418,818 
0 

I 3,834 
0 

117,112 
0 

6.779 
0 

103,137 
0 

2,936 
0 

49,643 
0 

940 
0 

3,954 
0 

38 Banking ,itd itn.ur,it, e 6,544 4, 366 69,021 0 854 
39 Real estate andownership if 

40 
,1 
.2 
41 

dwvlling'( 
1otal inputs 

Non(ipetrivi' irmports
Repair and rnairhriance 
Wort done by other 

0 
2,327,34') 
1,244,672 

54,571 
?/)l 8 

0 
883,09i 

80,236 
28,170 
46,711 

0 
25,714 

16i,587 
16,007 
17,324 

0 
344,072 
29,475 

8,845 
13.260 

0 
29,723 
2.525 

5,1 
2.573 

44 
45 
46 
47 

1axe,, duties, ,ubsidy 
( msurnabl ,hsore', 
Depreciatimn 
Net value added 

1 J 30 
I56,723 
52,S19 

392.054 

3,9 30 
17,7 17 
6,13( 

28110,160 

2,05 
31,504 
19,178 

2,(0,581 

1.,870 
I 5,292 
10,679 

112,7 o 

91 
115 

1.838 
28,265 

4ts(,ros 
49 
50 
51 

oulput 
Workers (in number of personsl 
1'erson day%Iin thousands of daysl 
Wages 

4.328,216 I, 177,374 
37,271 52,504 
10,654 I ,022 

169,2 101I 80,015 

1,1 I9,(22 
26,795 
8,252 

118,772 

535 /89 
1060 

2,450 
31,971 

65,214 
2,379 

720 
Ir,2 50 

94)fl~idiij'd/ 
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Table 44-Continued 

Motor 
Vehicles, Scientific 

Sports
and Miscel. 

Sector 
Number Sector 

Manufacturc 
and Re pair 

(29) 

Bicycles 
andParts 

(30) 

and Surgical 
Instruments 

(31) 

Athletic 
Goods 
(32) 

laneous 
Industries 

(33) 

Ik 1,0001 

I Who.al 0 0 0 0 0 
2 RnL. 0 0 0 0 0 
i (.oftI 0 0 0 0 0 
.1 %garb.IfW 0 0 0 0 0 

(I ,riiand pidwl, 0 0 0 0 0 
6 ()li.,d 0 0 0 0 0 
7 1 ntor .',riL U111Caid forestry 364 1,328 36 426 215 
, Amriw, hu,k,.iidrv 0 0 0 1,3Q8 12,098 

kl),ir' pr,,lu,,l idiinfi-cio wry 0 0 0 0 0 
III I ri, riir i r,+Iqtt 0 0 0 2 0 
II ,aI,r,' prIdii t% 0 0 0 0 0 
12 'Itva r 0 0 0 0 0 
31 1Wo.r iI rduIJ ri. 0 0 0 351 0 
I., 
I ", 
It, 

I 'l ',. 
lr,.A ., , 
,mmrtn. nil 

t,,'v,.rl.9 ' 
h.-l,, 

0 
0 
0 

0 
0 

169 

0 
) 

561 

( 
0 

37,009 

0 
0 

121 
17 ,I,.v1 l', dv.' ,dlii .o,d, 4,H88 12,91 1 1,296 24,773 754 
1,P. 
p) 
21) 

Id,l',Parp, 
tFII,,r liii 
hik .t qt 

.i publishlnw 
eittii r trdil I, 
d%.r,+I wlu irig h(-r 

5,410 
5,8s6 

12,708 
.12,690 

2,74 
-11,1 

2,570 
115,894 

3,801 
550 

th, r,, 22,691 25.32h 391% 2,818 971 
21 I s d prl rl ,cui.i(a,l, 0 01 1 1,51o 0 
22 1)t11.rLht+11,. 1,81?) 18,118 .11 0 7 
2 1 .ai milrwr,f pi Ii t, 26 11 581 2,5t08 0 
2.1 ,iclim,.t,l rl'du'tro, 339,655 272.66 1 25,11 7.1 172 
25 Mo.1itpnlo t. 9.325 202,731 l05 0 64 
2r, hmc ry,', .;, ",'h rli.,1 0 0 0 0 
27 h.(IrldI ina, im ri 1,020 0 0 0 0 
2h 
29I 

kailr,I iuquiprji'ltri 
M~d~Intor h&lii ,, t,iiulhIt furv,,lid 

0 0 0 0 0 

ri'pir 20,1024 0 207 0 0 
30 It1vth,,rid piar: 0 .15. ? 0 0 0 
3I S lfi'l, lnirWiLiI tidii1%tr iiJr11'ils 0 0 5,560 0 0 
32 
31 
1.1 

,pIrlmiI, t1htIn( ;od
Mi. .li ,

i ,i,ljiu ri4 , 

1 I. triv,i g'y. wim r %upply 

0 
250) 

I1t,,852 

0 
.106 

7.H63 

0 
24 

801 

0 
I 5.0,18 

1,885 

0 
1,271 
3,094 

35 
16 
37 

( 1ii'irh ii,I L 
1rijdh, ir,itrispr. 
I hwr w.,r'., 

;,iid sin,tr v 
0 

78,981 
0 

0 
97,890 

0 

0 
7,0.43 

0 

0 
25,81) 

0 

0 
3,809 

0 
18 
1,, 

IhikI i,',iridiriiyir,iL.,
8..,) .'st,ii .ini ,wi r.Ihip ,' 

iO,203 26,252 1,930 .:,179 537 

wl~lig,0 01 0 0 
10 Il alinput., 521.351 /r,,. ,17.11, 257,018 28,736 
11 
12 

.13 

lni. 
R,-piar . 
W irk d 

iliItti i,',,p(,rts 
i wii,irm,.i1,,r,v 
b..',thv.r, 

77,008 
18,52') 
I 1,450 

3.1,07'o 
1),09) 
2 , 358 

.25 3 
71, 

2,'. I 

2,533 
10,.72 
I ,787 

18,870 
1,787 

7013 
.1.1 
.15 
01 

iuxi, Ilie-,. s iidy 
(mmIllil,,l %tl(ies% 
)ipreciin 

3.132 
27.35, 
12,688 

2,55,1 
37.412 
12,00.1 

I1.P)H 
2.091 
1,2 35 

I.1 
18,693 

897 

89 
9,128 

5 1.1 
47 
18 

1 vliv ,ddt'dl399,)47 
(;ross outplut 1.072,85 

.111,917 
1,112,9.10 

2,1.71) 
5.5837 

10 1() 
,112,25) 

132,803 
1902,30 

1Q Workers I inriuIb, r oI persons) 70,079 37,07 1 1,101 17,55 1 1.026 
so Person dav liII thousands of (days; 21,95(0 11,81.1 1.0.13 5,31)5 500 
51 Wages 259,321 129,755 I 3,120 61,732 57,104 

95ontinuedl 
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Table 44-Continued 

Sector 
Number Sector 

Electricity, 
Gas, and 

WaterSupply 
(34) 

Construc-
tion 
(35) 

Trade, 
Transport, 

and Storage 
(36) 

Other 
Services 

(37) 

114 1,000 

I Wheat 0 0 0 40,410 
2 kIt' 0 0 0 75,769 
1 (otton 0 0 0 0 

sugarcan,. 0 0 0 0 
S (raimand pulkv 0 0 0 5,07 
0 I 1lIedu 0 0 0 0 
7 1 lW r ,igri ,tir,md forvl ry 0 I10,258 I I 26,0 14 
8 Anrim l hn,,bd.ti rir 0 0 00,185 47,281 

j'ir prdut t. id (oift'rf Iotery 0 0 0 0 
I0 (,raimillI prI,,t1ht. 0 0 0 e 
I I Blikr prod t 1i% 0 0 0 8,811 
12 "Iw'a r 0 0 01 5,177 
1 1 (l)hr k )dtrir11Ii,%fr 0 0 0 0 
.2 I 11h, Ik 0 0 0 1,144 
SS lr,. r i,',,w t "vr 0 0 0 28O 

It, ,uir, ,'a d ,.rt. d,"0 0 30,502 12,30 
1 ,',I"V1)ll', .id v',.,d,,nvp' d', 0 323,779 40,873 4,()() 
18 
I' 

I',),r,pririlir',l.,and pubhl'ing,' 
Ridit,.r ,.i ,Ir . rprodut t, 

4,665 
0 

0 
0 

104,800 
177,t676 

18.-,069 
1 ,Q83 

20 [,.,ItL ,r ih , 
ili.r, 

nI , liudirg 11-r 
15 0 3M2 923 

21 l)ru.,,h ini r , . iti 0 0 14') 430.403 
22 )i,',h 4,,1 0 51,857 0,13 503 
22 , ,, i nim r,dirduc t, 0 844,084 0 080 
21 
2S 

hai ri.wil iril,,ritt,. 
Munil prodi, i, 

0 
0 

528,240 
14,149 

10,2420 
12 

32,246 
85,968 

2t. Ma,hlirr,,,.xt pi -14( i al 0 0 25,26)9 11,9)54 
27 I I tri(d nin( hinrir 0 454 23,322 7,059 
28 Iltol It q *' 1tilf 0 0 56,120 0 

rlpiir 0 0 101,252 14,175 
M0 Bii t l aid. i r, 0 0 60.702 1,089 
I1 ",,writfltiw! t t,,,il, r,,runen 0 ,493 13,018 128,278 

22 ,p roi d ,ithl,lti 'u'dt 0 0 0 0 
22 Mi%(.I-'ir ',lf. r UI , 518 0 C) 0 
2.2 II in, ir.,,f ',i,,,.ini'1.m..ir ,.iply 62,076 44,257 186i,008 174,685 
25 (.ornw)In)()) 0 0 0 0 
20 I r.i.,,rt.ii,r,., IH,669 2,131;,3 12 1410,54' 772,5(07 
17 1 hT wri.'s in, 0 0 971,217 4,13,840 
28 Iank2r , ridm rsi(,, ,071 1 .4 I ,18.6,37 46,849 
If) Hnl vst,i', oiwnrl l 

.1) lI ll1Inwl 
0 

')',0%'1 
(

12,11.120 
0 

3,017,002 
0 

2,09 1,392 
.11 
.12 H4-l1'i) 

1111purirti,
ini nnJss.rnin . 

180.707 
14 1,501 

7H.,07 
0i 

567,093 
0 

2 1,509 
0 

.22 Wiork dol.- by 0ti4'r, 110,909 II 0 0 
4,4 lix , dui ",..% ,,inni' 992 I ,112 31,1 2.25.040 
,|' (:oin, IT do,ii,,mr,., 1.,14 0 0 
,t [)rCt ill I 74,782 12Yo)o ) ,2100 V8,00 
47 N.if ',',ilm ,id'd 9,10,O17 2, 2.' ,1)'l)( .t),21)( 2.3,'50 
,8 
,49 

(,Tio%%plut 
W )rkiern in rirnibit 'i pIwrhows 

I,€,7,298 
42,78. 

(.85)2,(,)'
10(0,063 

I ),8,4I 2210 
5.40,)7 1 

e, S10,011 
61 2,024 

5)0 t"f.r,n uiys I in tio1 and%of days)l 11,980 24, 160 171,2022 I7 ,'()() 
SI Wai',, 289,0)0 1,69), 10 1 V)02,1 I) 2)7 ,820 
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Table 44--Continued 

Banking Real Estate Inter- Rural 
and and Ownership mediate Consump-

Sector 
Number Sector 

Insurance 
(38) 

ofDwellings 
(39) 

Use 
(40) 

tion 
(41) 

(Rs 1,000) 

I Wheat 0 0 1,92A 468 1,387,629 
2 Rice 0 0 417,874 225,304 
3 Cotton 0 0 783,002 0 
4 Sugarcane 0 0 173,875 517,155 
5 Grim and pulses 0 0 222,039 508,144 
6 Oihseeds 0 0 614,565 0 
7 Other agriculture and forestry 0 0 954,330 1,899,159 
8 Animal husbandry 0 0 1,198,126 3,225,604 
9 Dairy products .:.dconfectionery 0 0 343,609 810,481 
10 Grain mill products 0 0 66,165 1,500,654 
II Bakery products 0 0 8,921 77,963 
12 Sugar 0 0 96,721 413,219 
13 Other food industries 0 0 37,024 373,118 
14 Edible oils 0 0 1,010,464 587,450 
15 Breweries and beverages 0 0 27,098 264,161 
16 Ginningand textiles 0 0 4,253,279 1,419,506 
17 Sawmills and wooden goods 0 0 685,732 49,555 
18 Paper, printing, and publishing 6,688 63 472,221 163,759 
19 Rubber and leather products 0 0 716,475 465,347 
20 Basic chemicals, including fer

tilizers 0 0 2,665,230 14,118 
21 Drugs and pharmaceuticals 0 0 470,086 802,406 
22 Otherchemicals 0 0 259,541 656,391 
23 Glass and mineral products 0 0 1,540,311 19,221 
24 Basic metal industries 0 0 3,504,710 19,551 
25 Metal products 0 0 1,134,305 50,021 
26 Machinery, except electrical 0 0 91,658 38,779 
27 Electrical machinery 0 21 114,616 52,336 
28 Railroad equipment 0 0 60,704 0 
29 Motor vehicles, manufacture and 

repair 0 22 136,640 0 
30 Bicycles and parts 945 6 114.504 7,593 
31 Scientific and surgical instruments 0 0 347,349 0 
32 Sports and athletic goods 0 0 0 1,165 
33 Miscellaneous industries 0 0 29,803 95,557 
34 Electricity, gas, and water supply 4,799 380 1,034,551 186,288 
35 Construction 0 0 0 16,868 
36 Trade, transport, and storage 33,862 775 6,866,493 3,396,441 
37 Other services 18,208 2,773 1,336,038 449,653 
38 Banking and insurance 83,191 680 866,996 118,676 
39 Real estate and ownership of 

dwellings 0 0 0 578,273 
40 Total inputs 147,693 4,720 34,582,720 20,391,540 
41 Noncompetitive imports 1,252 225 5,076,008 340,863 
42 Repair and maintenance 0 0 746,936 0 
43 Work done by others 0 0 780,782 0 
44 Taxes, duties, subsidy 4,183 282 1,363,132 13,298 
45 Consumable stores 0 0 578,930 0 
46 D,,)reciation 33,700 274,300 2,494,259 0 
47 Net value added 876,700 530,300 42,378,780 0 
48 Gross output 1,063,528 809,827 88,001,550 20,745,710 
49 Workers (innumber of persons) 37,897 25,370 4,630,863 0 
50 Person-days (in thousands of days) 10,611 8,372 1,282,319 0 
51 Wages 457,900 106,060 19,301,160 0 

(continued) 
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Table 44---Continued 

Urban Government 

Sector 
Number Sector 

Consump-
tion 
(42) 

Consump-
tion 
(43) 

Capital 
Formation 

(44) 

Change in 
In Stocks 

(45) 

(ks 1,000) 
I 

2 
3 
16 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
'8 

Wheat 
Rice 
Cotton 
Sugarcane 
Gram and pulses 
Oilseeds 
Other agriculture and forestry 
Animal husbandry 
Dairy products and confectionery 
Grain mill products 
Bakery products 
Sugar 
Other food industries 
Edibleoils 
Breweries and beverages 
Ginning and textiles 
Sawmills and wooden goods 
Paper, printing, and publishing 
Rubber and leather products 
Basic chemicals, including fer

tilizers 
Drugs and pharmaceuticals 
Other chemicals 
Glass and mineral products 
Basic metal industries 
Metal products 
Machinery, except electrical 
Electrical machinery 
Railroad equipment 

527,446 
42,820 

0 
15,831 

180,296 
0 

83,044 
1,198,125 

220,604 
595,912 
108,213 
238,334 
56,905 

357,951 
189,370 
402,516 

8,111 
100,134 
136,905 

0 
354,399 
373,468 

2,871 
0 

7,322 
15,406 
43,374 

0 

0 
0 
0 
0 
0 
0 

24,719 
672 

0 
0 
0 
0 
0 
0 
0 

17,506 
642 

2,962 
3,516 

4,248 
0 

591 
782 

14,989 
3,639 

104,700 
5,474 

0 

0 
0 
0 
0 
0 
0 

14,407 
220,398 

0 
0 
0 
0 
0 
0 
0 
0 

3,464 
0 
0 

0 
0 
0 
0 
0 
0 

1,810,045 
395,054 

0 

300,000 
160,000 

0 
0 
0 
0 
0 
0 

27,100 
0 
0 
0 
0 

72,000 
7,500 

74,350 
900 

1,400 
42,200 

1,600 
0 
0 

39,600 
0 

6,300 
17,200 
J7,600 

0 
29 Motor vehicles, manufacture and 

30 
31 
32 
33 
34 
35 
36 

repair 
Bicycles and parts 
Scientific and surgical Instruments 
Sports and athletic goods 
Miscellaneous industries 
Electricity, gas, and water supply 
Construction 
Trade, transport, and storage 

2,073 
5,603 

0 
1,366 

10,827 
228,663 

22,048 
1,000,401 

28 
0 

14,443 
0 

7,024 
0 
0 

79,370 

252,978 
0 
0 
0 
0 
0 

6,813,743 
323,838 

85,850 
0 
0 
0 

8,000 
0 
0 
0 

37 
38 

Otherservices 
Banking and insurance 

459,349 
48,477 

0 
0 

0 
0 

0 
0 

39 

40 
41 
42 
43 
44 
45 
4t 
47 
48 
49 
50 
51 

Real estate and ownership of 
dwellings 

Total inputs 
Noncompetitive imports 
Repair and maintenance 
Work done by others 
Taxes, duties, subsidy 
Consumable stores 
Depreciation 
Net value added 

Gross output 
Workers (in numberof persons) 
Person-days (in thousands of days) 
Wages 

23-1,554 
8,017,118 

444,905 
0 
0 

7,077 
0 
0 
0 

8,469,100 
0 
0 
0 

0 
285,305 

79,016 
24,684 

0 
0 
0 

20,295 
0 

409,300 
0 
0 
0 

0 
9,833,927 

0 
0 
0 

626,702 
0 
0 
0 

10,460,630 
0 
0 
0 

0 
881,600 
329,600 

0 
0 
0 
0 
0 
0 

1,211,200 
0 
0 
0 

(continued) 
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Table 44---Continued 

Sector 
Number Sector 

Exports 
(46) 

Imports 
(47) 

Final 
Demand 

(48) 

Gross 
Output 

(49) 

(Rs 1,000) 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
lI 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

Wheat 
Rice 
Cotton 
Sugarcane 
Gram and pulses 
Oilseeds 
Other agriculture and forestry 

.nimal husbandry
Dairy products and confectionery 
Grain mill products 
Bakery products 
Sugar 
Other food industries 
Edibleoils 
Breweries and beverages
Ginningand textiles 
Sawmills and wooden goods
Paper, printing, and publishing 
Rubber and leather products 
Basic chemicals, includingfer

tilizers 
Drugs and pharmaceuticals 
Otherchemicals 
Glass and mineral products 
Basic metal industries 
Metal products 
Machinery, except electrical 
Electrical machinery 
Railroad equipment 
Motor vehicles, manufacture and 

5,593,841 
4,491,654 
1,654,189 

146,124 
0 

138,000 
486,200 

2,350,675 
188,920 
200,411 
112,156 
23,200 

324,904 
685,085 

0 
1,848,152 

143,747 
15,200 

210,200 

364,500 
197,500 

3,655,088 
580,569 

3,266,686 
227,592 
261,000 
437,705 

4,510 

833 
148,903 
241,100 

39,534 
432,475 
298,472 

1,265,016 
217,700 
921,692 
489,157 
151,571 
576,341 
280,119 
837,000 
203,993 

1,083,200 
291,036 
612,039 
684,409 

1,965,093 
1,785,734 
4,711,600 

695,000 
2,477,700 

51,805 
1,219,766 

550,370 
0 

7,808,083 
4,770,875 
1,413,089 

639,576 
255,965 

-160,472 
1,989,913 
6,777,774 

325,413 
1,807,820 

146,761 
98,47 2 

474,88 
865,486 
257,038 

2,678,830 
-84,617 

-328,584 
173,759 

-1,580,627 
-431,429 
-26,062 
-51,957 
823,526 
243,069 

1,027,364 
421,',73 

4,510 

9,734,551 
5,188,749 
2,196,091 

813,451 
478,604 
454,093 

2,944,243 
7,975,900 

669,022 
1,873,985 

155,682 
195,133 
511,832 

1,875,950 
284,736 

6,932,109 
601,115 
143,637 
890,234 

1,084,603 
38,657 

233,479 
1,488,354 
4,328,236 
1,377,374 
1,119,022 

535,789 
65,214 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

repair 
Bicycles and parts 
Scientific and surgical instruments 
Sports and athletic goods 
Miscellaneous industries 
Electricity, gas, and water supply
Construction 
Trade, transport, and storage 
Otherservices 
Banking and insurance 
Real estate and ownership of 

dwellings 
Total inputs 

Noncompetitive imports 
Repair and maintenance 
Work done by others 
Taxes, duties, subsidy
Consumable stores 
Depreciation 
Net value added 

Gross output 
Workers (innumber of persons)
Person-days (in thousands of days)
Wages 

710,696 
1,213,246 

7,328 
412,250 
127,313 
451,669 

0 
2,174,683 
4,265,601 

29,379 

0 
37,000,040 

0 
0 
0 
0 
0 
0 
0 

37,000,040 
0 
0 
0 

115,400 
28,000 

283,283 
2,531 

85,954 
243,873 

0 
0 
0 
0 

0 
22,990,700 

0 
0 
0 
0 
0 
0 
0 

22,990,700 
0 
0 
0 

36,225 
1,198,442 
-261,512 

412,250 
162,827 
622,747 

6,852,659 
6,974,733 
5,174,603 

196,532 

809,827 
53,418,830 

1,194,384 
24,684 

0 
6d7,077 

0 
20,295 

0 
55,305,270 

0 
0 
0 

1,072,865 
1,312,946 

85,837 
412,250 
192,630 

1,657,298 
6,852,659 

13,841,230 
6,510,641 
1,063,528 

809,827 
88,001,550 

6,270,392 
771,620 
780,782 

2,010,209 
578,930 

2,514,554 
42,378,780 

143,306,800 
4,630,863 
1,282,319 

19,301,160 

Source:Constructed by the authors from sources described In Chapter 3. 
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Table 45-Linkage analysis of Punjab's economy, without import leakages, 
1969/70 

Sector Z-Matrix Y-Matrix 
Number Sector UI Vi U V, Ui V, UI Vi 

I 
3 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
14 

Wheat 
Rice 
Maize 
Cotton 
Sugarcane 
Grain and pulses 
Oilseeds 
Bajra 
Other agriculture and 

forestry 
Animalhusbandry 
Dairy products 
Grain mill products 
Sugar and confectionery 
Edible oils and other food

1.17 (9) 
0.86 (15) 
0.72 (27) 
0.74 (23) 
1.24 (7) 
0.81 (18) 
1.60 (5) 
0.71 (29) 

1.80 (4) 
2.03 (2) 
0.76 (20) 
0.73 (25) 
0.98 (12) 

4.20 
5.14 
5.94 
5.72 
4.16 
5.50 
3.36 
6.00 

2.83 
2.18 
5.94 
5.79 
4.97 

0.83 (26) 
0.84 (23) 
0.83 (28) 
0.84 (25) 
0.94 (18) 
0.86 (22) 
0.87 (21) 
0.83 (27) 

0.83 (29) 
0.84 (24) 
1.29 (5) 
1.42 (1) 
1.29 (4) 

S.19 
5.20 
5.16 
5.06 
5.08 
5.20 
5.12 
5.12 

5.33 
5.07 
3.66 
3.40 
4.11 

2.08 (5) 
1.46 (6) 
1.24 (8) 
1.17 (11) 
1.92 (5) 
1.35 (7) 
2.58 (3) 
1.21 (9) 

3.36 (2) 
3.61 (1) 
0.09 (33) 
0.14 (31) 
0.29 (27) 

4.20 
5.14 
5.94 
5.72 
4.16 
5.50 
3.36 
6.00 

2.83 
2.18 
5.94 
5.79 
4.97 

1.45 (5) 
1.39 (10) 
1.40 (9) 
1.26 (13) 
1.4o (2) 
1.44 (6) 
3.41 (8) 
1.43 (7) 

1.52 (1) 
1.46 (4) 
0.77 (23) 
1.38 (11) 
0.97 (19) 

5.31 
5.32 
5.25 
5.29 
5.04 
5.20 
5.09 
5.12 

5.38 
5.27 
3.75 
3.33 
3.87 

15 
16 
17 

18 

processingindustries 
Breweries and beverages 
Textiles 
Cotton ginning, pressing,

andothertextiles 
Sawmills and wooden 

0.78 (19) 
0.71 (28) 
1.14 (10) 

0.89 (14) 

5.78 
6.00 
5.18 

4.74 

1.32 (2) 
1.17 (8) 
3.11 (13) 

1.32 (3) 

3.55 
3.85 
5.29 

3.86 

0.26 (28) 
0.23 (29) 
0.64 (171 

0.10 (32) 

5.78 
6.00 
5.18 

4.74 

1.01 (18) 
0.54 (33) 
0.68 (28) 

1.08 (16) 

2.84 
3.17 
4.87 

4.50 

19 
20 
21 

containers 
Furnitureandfixtures 
Printingand publishing 
Rubber and leather 

0.74 (24) 
0.70 (31) 
0.70 ()11 

5.79 
5.99 
5.99 

1.21 (7) 
1.13 (10) 
0.80 (32) 

4.05 
3.95 
5.23 

0.46 (24) 
0.54 (20) 
0.59 (19) 

5.79 
5.99 
5.99 

1.34 (12) 
1.14 (15) 
0.71 (27) 

3.97 
3.76 
4.98 

22 
products 

Basic chemicals, includ
1.07 111) 5.01 0.05 (361 5.06 0.70 (15) 5.01 0.75 (25) 4.66 

23 
24 

ing fertilizers 
Otherchemicals 
Glass and mineral 

1.27 (6) 
0.93 (13) 

3.40 
4.78 

0.92 (]9) 
0.98 (17) 

4.72 
4.57 

1.20 (30) 
0.41 (25) 

3.40 
4.78 

0.98 (22) 
0.56 (32) 

4.40 
3.74 

25 
26 
27 

28 
29 
30 
31 

32 

products 
Basic metal indutries 
Metalproducts 
Machinery, except 

electrical 
Electricalmachinery 
Railroad equipment 
Transport equipment 
Repair of transport

equipment 
Motorcycles and bicvcles 

1.95 (3) 
2.32 (1) 
0.& (i,6) 

0.74 (22) 
0.72 (26) 
0.70 (32) 
0.76 (21) 

0.70 (32) 
0.83 (17) 

3.95 
2.69 
4.93 

5.88 
5.96 
6.00 
5.63 

6.00 
6.00 

1.25 (6) 
1.00 (16) 
1.03 (15) 

0.81 (31) 
1.13 (12) 
0.77 (33) 
0.90 (20) 

0.82 (30) 
1.14 (9) 

5.92 
5.85 
4.39 

5.41 
4.13 
5.45 
4.73 

5.11 
4.48 

1.20 (10) 
0.70 (14) 
0.50 (21) 

0.18 (30) 
0.33 (26) 
1.14 (12) 
0.54 (2i) 

0.65 (16) 
0.48 (22) 

3.95 
2.69 
4.93 

5.88 
5.96 
6.00 
5.63 

6.00 
6.00 

0.79 (21) 
0.33 (35) 
0.57 (31) 

0.24 (36) 
0.52 (34) 
1.19 (14) 
0.63 (29) 

0.73 (2(t) 
0.62 (30) 

5.79 
5.36 
4.67 

4.38 
3.86 
5.72 
4.73 

5.28 
4.60 

33 

34 
35 
36 

Scientific and surgical 
instrument s 

Miscellaneous industries 
Construction 
Electricity 

0.70 (30) 
0.74 (24) 
0.70 (32) 
1.24 (8) 

6.00 
5.84 
6'.00 
3.52 

0.77 (34) 
1.04 (14) 
1.13 (1) 
0.73 (35) 

5.48 
4.13 
4.00 
6.00 

0.99 (13) 
0.47 (23) 
0.63 (10) 
2.47 (4) 

6.00 
5.84 
6.00 
3.52 

1.04 (17) 
0.77 (24) 
0.96 (20) 
1.46 (3) 

5.68 
3.57 
4.10 
6.00 

(continued) 
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Table 45---Continued 

Sector W-Matrix N-Matrix 
Number Sector U V UI ViI U Vi UI Vi 

I Wheat 1.70 (5) 4.20 1.18 (16) 5.36 0.37 (23) 4.20 0.38 (26) 4.01 
2 Rice 0.15 (33) 5.14 0.24 (36) 3.67 0.30 (25) 5.14 0.44 (23) 3.97 
3 Maize 1.44 (9) 5.94 1.56 4) 5.48 0.16 (33) 5.94 0.30 (29) 3.72 
4 Cotton 

Sugarcane 
1.32 
2.41 

(11) 
(4) 

5.72 
4.16 

1.37 
1.74 

(8) 
(2) 

5.52 
5.30 

().06 (35t 
.18 (321 

5.72 
4.16 

0.23 (32) 
0.22 (33) 

3.02 
3.55 

6 Gram and pulses 1.16 (12) 5.50 1.24 (12) 5.17 0.21 (31) 5.50 0.25 (sI) 4.66 
7 
8 

Oilseeds 
Bajra 

2.29 (3) 
0.99 (16) 

3.36 
6.00 

1.24 (11) 
1.18 (14) 

5.13 
5.05 

0.26 (28) 
0.12 .34) 

3.36 
6.00 

0.20 (- 4) 
0.16 (36) 

3.78 
4.41 

9 Other agriculture and 
forestry 3.45 (I) 2.83 1.54 (5) 5.47 0.2,j (26) 2.83 0.16 (35) 4.19 

11 
Animalhusbandry 
Dairyproducts 

3.34 (2) 
0.09 (35) 

2.18 
5.94 

1.33 
0.75 

(9) 
(24) 

5.25 
3.52 

0.46 (17) 
5.46 (I) 

2.18 
5.94 

0.25 (30) 
5.72 (1) 

4.06 
5.67 

12 Grain mill produc.ts 0.07 (36) 5.79 0.95 119) 3.84 2.47 (5) 5.79 2.70 (4) 5.29 
13 Sugarandconfecthu.ery 0.45 (25) 4.97 1.23 (13) 3.96 1.08 (8) 4.97 1.05 (11) 5.10 
14 Edible oils and other food

processingindustries 0.19 (32) 5.78 0.87 (21) 2.78 0.89 (12) 5.78 1.25 (10) 4.15 
Breweries and beverages 0.30 (20) 6.00 0.67 (28) 3.31 0.43 (20) 6.OC 0.74 (15) 3.62 

16 Textiles 0.85 (17) 5.18 0.83 (23) 5.28 0.77 (13) 5.18 0.86 (14) 4.71 
17 Cotton ginning, pressing, 

and other textiles 0.12 (34) 4.74 0.97 (18) 4.43 2.18 (6) 4.74 1.87 (5) 5.54 
18 Sawmills and wooden 

containers 0.53 (24) 5.79 1.41 (7) 4.00 0.45 (18) 5.79 0.55 (20) 4.75 
19 Furnitureandfixtures 0.63 (21) 5.99 1.24 (10) 3.82 2.71 (14) 5.99 2.98 (2) 5.46 

Printingand publishing 1.12 (141 5.99 1.18 (15) 5.61 0.21 (31) 5.99 0.41 (24) 3.72 
21 Rubber and leather 

products 0.74 (19) 5.01 0.74 (25) 5.02 0.41 (21) 5.01 0.60 (17) 3.81 
22 Basic chemicals, includ

ing fertilizers 0.39 (27) 3.40 0.38 (341 3.90 4.51 (2) 3.40 2.76 (3) 5.57 
23 Otherchemicals 0.22 (31) 4.78 0.31 (35) 3.57 1.49 (7) 4.78 1.73 (6) 4.38 
24 Glass and mineral 

products 1.65 (6) 3.95 1.06 (17) 5.92 0.74 (14) 3.95 0.49 (22) 5.76 
Basic metal industries 0.99 (5) 2.69 0.43 (23) 5.71 3.79 (3) 2.69 1.61 (7) 5.91 

26 Metalproducts 0.68 (20) 4.93 0.71 (26) 5.83 0.45 (19) 4.93 0.90 (12) 3.91 
27 Machinery, except 

electrical 0.56 (23) 5.88 0.61 (29) 5.40 0.53 (16) 5.88 0.60 (19) 5.20 
28 Electrical machinery 0.30 (30) 5.96 0.51 (31) 3.76 0.90 (11) 5.96 1.52 (8) 4.00 
29 Railroad equipment 1.52 (8) 6.00 1.56 (3) 5.85 0.30 (24) 6.00 0.41 (25) 4.55 

Transport equipment 0.43 (26) 5.63 0.54 (30) 4.52 0.70 (15) 5.63 0.90 (13) 4.49 
31 Repair of transport 

equipment 1.39 (10) 6.00 1.46 (6) 5.70 0.24 (30) 6.00 0.37 (27) 3.94 
32 Motorcyclesandbicycles 0.32 (281 6.10 0.48 (32) 4.14 0.94 (10) 6.00 0.38 (9) 4.32 
33 Scientific and surgical 

instruments 0.80 (18) 6.00 0.85 (22) 5.60 G.25 (29) 6.00 0.32 (28) 4.77 
34 Miscellaneoi:sindustries 0.63 (22) 5.84 0.92 (20) 4.03 0.37 (22) 5.84 0.60 (18) 3.68 

Construction 1.64 (7) 6.00 2.04 (1) 4.85 0.2/ (27) 6.00 0.50 (21) 3.64 
36 Electricity 1.14 (13) 3.52 J.67 (27) 6.00 1.07 (9) 3.52 0.63 (16) 6.00 

Source: Y. K. Alagh, G. S. Bhalla, and S. P. Kashyap, Structural Analysis of Gujarat, Pujab, and Haryana 
Economies-An Input.Output Study (New Delhi: Allied, 1980), App. 2.9, 211-215. 

Note: Figures in parentheses indicate rank. 
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Table 46-Linkage analysis of Punjab's economy, with import leakages, 
1969/70 

Sector R-Matrix W'-Matrix 
Number Sector U1 V, Ui Vi U1 V, U1 V, 

I 
2 
3 
4 
5 
6 
7 
8 

Wheat 
Rice 
Maize 
Cotton 
Sugarcane 
Gram and pulses 
Oilseeds 
Balra 

1.49 (3) 
1.09 (7) 
0.92 (17)
0.91 (18)
1.19 (6) 
0.97 (14) 
0.85 (25) 
0.91 (15) 

4.22 
5.! 
5.95 
5.75 
5.07 
5.55 
3.45 
6.00 

1.04 (16) 
1.04 (17) 
1.03 (18)
0.97 (24)
L.1 (13) 
1.03 (19) 
0.48 (33) 
1.06 (15) 

5.32 
5.36 
5.29 
5.39 
5.16 
5.25 
0.17 
5.16 

2.08 (4) 
0.19 (31) 
1.76 (6)
1.56 (8) 
2.20 (3) 
1.33 (9) 
1.17 (12) 
1.21 (10) 

4.22 
5.14 
5.95 
5.75 
5.07 
5.55 
3.45 
6.00 

1.43 (11) 
0.27 (32) 
1.90 (4)
1.60 (6) 
2.07 (2) 
1.43 (10) 
0.66 (23) 
1.44 (8) 

5.42 
3.87 
5.57 
5.60 
5.34 
5.21 
5.16 
5.09 

9 

10 
11 
12 
13 
14 

Other agriculture and 
forestr 

Animalhusbandry 
Dpirproducts 
Grainmlllproducts 
Sugarandconfectionery 
Edible oils and other food. 

1.67 (2) 
2.29 (1) 
0.97 (12) 
0.93 (16) 
0.43 (29) 

2.88 
2.46 
5.97 
5.82 
5.32 

0.78 (27) 
1.02 (20) 
1.52 (2) 
1.76 (I) 
0.59 (31) 

5.26 
5.25 
3.97 
3.52 
4.18 

3.07 (2) 
3.60 (I) 
0.11 (33) 
0.09 (34) 
0.19 (29) 

2.88 
2.46 
5.97 
5.82 
5.32 

1.39 (12) 
1.56 (7) 
0.82 (19) 
1.09 (8) 
0.53 (28) 

5.49 
5.42 
3.91 
4.05 
3.99 

15 
16 
17 

18 

processlngindus'ries 
Breweriesandbeverages
Textiles 
Cotton ginning, pressing,

and other textiles 
Sawmills and wooden 

0.85 (24) 
0.16 (31) 
0.14 (32) 

1.08 (9) 

5.90 
6.00 
5.29 

4.84 

122 (8) 
0.22 (35) 
1.37 (4) 

1.22 (9) 

4.12 
4.53 
5.46 

4.45 

0.20 (28) 
0.07 (2) 
1.01 (14) 

0.14 (32) 

5.90 
6.00 
5.29 

4.84 

0.61 (34) 
0.11 (33)
0.97 (16) 

0.58 (26) 

2.53 
3.88 
5.54 

3.90 

19 
containers 

Furniture and fixtures 
0.94 (16) 
0.90 (21) 

5.81 
6.00 

1.38 
1.27 

(3)
(6) 

4.27 
4.36 

0.65 (21)
0.78 (17) 

5.81 
6.OC 

1.44 (9)
1.32 (13) 

3.94 
4.04 

20 
21 

Printingandpublishing
Rubber and leather 

0.52 (11) 6.00 0.58 (32) 5.39 0.80 (18) 6.00 0.84 (17) 5.73 

22 
products 

Basic chemicab, includ
1.04 (28) 5.03 1.00 (22) 5.21 0.70 (20) 5.03 0.68 (22) 5.13 

23 
24 

ingfertilize:S 
Otherchemicals 
Glass and mineral 

0.89 (23) 
0.35 (30) 

3.90 
5.00 

0.72 (29) 
0.35 (34) 

4.95 
4.97 

0.26 (27) 
0.08 (35) 

3.90 
5.00 

0.28 (31) 
0.10 (34) 

4.10 
4.13 

25 
26 

products 
Basic metal industries 
Metalproducts 

1.31 
1.47 
1.08 

(5) 
(4) 
(8) 

4.57 
2.78 
5.00 

0.99 (23)
0.65 (30) 
1.12 (11) 

5.93 
5.87 
4.91 

1.06 (13)
0.60 (22) 
0.82 (16) 

4.57 
2.78 
5.00 

0.80 (20) 
0.27 (32) 
0.78 (21) 

5.93 
5.74 
5.27 

27 

28 
29 
30 
31 

32 
33 

34 
35 
36 

Machinery, except
electrical 

Electricalmachinery 
Railroadequlpment 
Trinsportequipment 
Repair of transport

equipment 
Motorcyclesandbicycles 
Scientific and surgical 

Instruments 
Miscellaneous Industries 
Construction 
Electricity 

0.69 (27) 
0.81 (26) 
0.89 (22) 
0.97 (13) 

0.89 (22) 
1.06 (10) 

0.90 (20) 
0.91 (19)
0.89 (22) 
0.14 (33) 

5.93 
5.96 
6.00 
5.63 

6.00 
6.00 

6.00 
5.87 
6.00 
4.09 

0.74 (28) 
1.06 (14) 
0.95 (25) 
1.07 (12) 

1.01 (21) 
1.29 (5) 

0.95 (25) 
1.21 (10) 
1.24 (7) 
0.94 (26) 

5.55 
4.64 
5.62 
5.12 

5.29 
4.96 

5.65 
4.12 
4.46 
6.00 

0.50 (24) 
0.32 (26) 
0.19 (30) 
0.53 (23) 

1.71 (7) 
0.39 (25) 

0.98 (15) 
0.75 (19) 
1.82 (5)
1.21 (11) 

5.93 
5.96 
6.00 
5.63 

6.00 
6.00 

6.00 
5.87 
6.00 
4.09 

0.50 (27) 
0.45 (30) 
1.91 (3) 
0.60 (25) 

1.78 (5) 
0.51 (29) 

1.03 (15) 
1.03 (14) 
2.33 (1) 
0.83 (18) 

5.51 
4.28 
5.89 
4.88 

5.75 
4.63 

5.72 
4.20 
6.00 
6.00 

(continued) 
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Table 46-Continued 

Sector 	 Z-Matrix Y-Matrix 
Number Sector U1 V1 U V. U V U V 

I Wheat 2.53 (4) 4.22 1.75 (2) 0.47 (19) 4.22 0.42 (23)5.40 4.34 
2 Rice 1.77 (5) 5.14 1.66 (7) 5.43 0.37 124) 5.14 0.47 (21) 4.28
3 Maize 1.51 (8) 5.95 1.6f (6) 5.33 0.20 (30) 5.95 0.32 (27) 4.00
4 Cotton 1.38 (11) 5.75 1.46 (10) 5.45 0.07 (36) 5.75 0.17 (33) 3.09
5 Sugarcane 1.75 (6) 5.07 1.73 (4i 5.11 0.17 (31) 5.07 0.24 (31) 3.78
6 Gram and pulses 1.55 (7) 5.55 1.65 (8) 0.25 (29) 5.55 0.28 (29)5.24 	 4.85 
7 Oilseeds 1.31 (12) 3.45 0.79 (22) 5.13 0.14 (341 3.45 0.10 (36) 4.02
8 Bajra 1.49 (9) 6.00 1.74 (3) 5.15 0.15 (33) 6.00 0.20 (32) 4.51 
9 Other agriculture and 

forestry 2.98 (2) 2.88 1.37 (12) 5.41 0.26 (28) 2.88 0.14 (34) 4.42
10 Animalhusbandry (I) 1.71 5.44 (16) 0.313.95 2.46 (5) 0.51 2.46 (28) 4.20
11 	 Dairyproducts 0.11 (34) 5.97 0.85 (18) 4.09 6.92 (I) 5.97 7.15 (1) 5.77
12 Grain mill products 0.17 (30) 5.82 1.60 (9) 3.49 3.13 (4) 5.82 3.38 (3) 5.39
13 Sugarandconfectionery 0.12 (33) 5.32 0.42 (31) 3.92 0.46 (20) 5.32 0.47 (20) 5.20 
14 Edible oils and other food. 

processing industries 0.28 (29) 5.90 0.73 (23) 2.70 0.97 (10) 5.90 1.28 (8) 4.47
15 Breweries and beverages 0.05 (3 ( 6.00 0.09 (34 3.76 0.10 (35) 6.00 0.13 (35) 4.46
16 Textiles 0.75 (18) 5.29 0.77 (20) 5.22 0.95 (II) 5.29 1.05 (9) 4.87 
17 	 Cotton ginning, pressing,

and othertextiles 0.11 (35) 4.84 0.63 (27) 4.00 (5) 4.84 (4) 5.792.62 2.19 

18 Sawmills and wooden
 

containers 0.56 (24) 5.81 1.36 (13) 3.89 0.87 (13) 5.81 0.66 (15) 5.06 
19 Furnitureandfixtures 0.67 (11) 6.00 1.19 (15) 3.94 3.45 (2) 6.00 3.64 (2) 5.68
20 	 Printingand publishing 0.42 (27) 6.00 0.49 (29) 5.14 0.15 (32) 6.00 0.26 (30) 3.92 
21 	 Rubber and leather
 

products 0.65 (21) 5.03 0.67 (25) 4.67 
 0.40 (22) 5.03 0.52 (18) 4.09 
22 	 Basic chemicals, includ

ing fertilizers 0.81 (4) 3.90 0.74 (21) 4.51 3.15 (3) 3.90 2.18 (5) 
 5.69
23 	 Otherchemicals 0.15 (32) 5.00 0.18 (33) 4.23 0.55 (15) 5.00 0.60 (16) 4.74 
24 	 Glassand mineral 

products 0.77 (17) 4.57 0.59 (28) 5.80 0.49 (17) 4.57 0.38 (25) 5.81
25 Basic metal industries 0.43 (26) 2.78 0.21 (32) 5.39 2.37 (6) 2.78 1.09 (10) 5.93
26 Metalproducts 0.65 (22) 5.00 0.63 (26) 5.12 0.56 (14) 5.00 0.82 (12) 4.03 
27 Machinery, except

electrical 0.16 (31) 5.93 0.21 (32) 4.61 0.49 (18) 5.93 0.53 (17) 5.47
28 Electricalmachinery 0.35 (28) 5.96 0.46 (30) 4.42 1.01 (9) 5.96 1.37 (7) 4.51
29 Railroad equipment 1.40 (16) 6.00 1.45 (II) 5.77 0.39 (23) 6.00 0.97 (22) 4.99
30 Transport equipment 0.66 (20) 5.63 0.73 (23) 5.04 0.89 (12) 5.63 1.00 (II) 5.02 
31 Repair of transport

equipment 0.79 (15) 6.00 0.88 (171 5.34 0.30 (27) 6.00 0.42 (24) 4.41
32 Motorcycles and bicycles 0.59 (23) 6.00 0.70 (24) 5.01 1.20 (7) 6.00 1.50 (6) 4.85 
33 	 Scientific and surgical

instruments 1.21 (13) 6.00 1.26 (14) 5.77 0.32 (26) 6.00 0.37 (26) 5.21 
34 Miscellaneous industries 0.55 (25) 5.87 0.85 (19) 3.86 0.46 (20) 5.87 0.66 (14) 4.09
35 Construction 0.77 (16) 6.00 1.03 (16) 4.54 0.34 (25) 6.00 0.51 (19) 4.19
36 	 Electricity 2.61 (3) 4.09 1.79 (I) 6.00 1.17 (8) 4.09 0.80 (13) 6.00 

Source: 	Y. K. Alagh, G. S. Bhalla, and S. P. Kashyap, Structural Analysis of Gujarat, Punjab, and Harya ,a
Economies-An Input-Output Study(New Delhi: Allied, 1980), App. 2.10, 216.220. 

Note: 	 Figures in parentheses indicate rank. 
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Table 47-Linkage analysis of Punjab's economy, without import leakages, 
1979/80 

Sector Z-Matrix Y-Matrix 

,Number Sector Ui VI UI V, Ui VI U Vi 

1 
2 
3 
4 
5 
6 

Wheat 
Rice 
Cotton 
Sugarcane 
Gram and pulses 
Oilseeds 

1.15 
0.63 
0.75 
1.07 
0.63 
0.96 

11) 
(26) 
(23) 
(14) 
(27) 
(17) 

3.66 
5.55 
4.71 
3.87 
5.72 
3.98 

0.74 (29) 
0.69 (30) 
0.68 (31) 
0.65 (34) 
0.63 (36) 
0.64 (35) 

4.82 
5.06 
5.12 
5.45 
5.70 
5.41 

1.59 
1.07 
1.33 
2.13 
1.18 
1.92 

(7) 
(14) 

(9) 
(5) 

(11) 
(6) 

3.66 
5.55 
4.71 
3.87 
5.72 
3.98 

0.96 
1.09 
1.12 
1.23 
1.17 
1,.21 

(25) 
(17) 
(14) 

(3) 
(7) 
(4) 

5.09 
5.48 
5.51 
5.74 
5.81 
5.70 

7 

8 

Other agriculture and 
forestry 

Animalhusbandry 
1.13 
1.34 

(12) 
(8) 

3.23 
2.66 

0.59 (37) 
0.84 (26) 

6.00 
4.16 

2.32 
2.34 

(3) 
(2) 

3.23 
2.66 

1.20 
1.27 

(5) 
(2) 

6.10 
4.76 

9 

10 
11 
12 
13 
14 
15 
16 

Dairy products and on. 
fectionery 

Grain mill products 
Bakervproducts 
Sugar 
Other food industries 
Edibleoils 
Breweries and beverages 
Ginningandtextiles 

0.83 
0.75 
0.55 
0.76 
0.60 
1.12 
0.61 
1.59 

(19) 
(22) 
(36) 
(21) 
(31) 
(13) 
(29) 

(3) 

4.45 
4.71 
6.23 
4.55 
5.80 
4.93 
6.21 
4.19 

1.20 (11) 
1.17 (15) 
1.24 (8) 
1.03 (24) 
1.08 (21) 
1.43 (I) 
1.25 (5) 
1.37 (2) 

3.24 
3.51 
2.87 
3.94 
3.32 
4.00 
3.06 
4.88 

0.48 
0.16 
0.47 
0.33 
0.41 
0.21 
0.25 
0.71 

(26) 
(39) 
(27) 
(33) 
(30) 
(38) 
(37) 
(21) 

4.45 
4.71 
6.23 
4.55 
5.80 
4.93 
6.21 
4.19 

1.04 
0.96 
1.13 
1.10 
1.13 
1.02 
0.50 
0.93 

(19) 
(24) 
(12) 
(16) 
(10) 
(201 
(21) 
(29) 

2.83 
3.47 
2.70 
4.22 
2.74 
3.54 
2.04 
3.49 

17 Sawmills and wooden 
goods 1.10 (9) 4.42 1.16 (16) 4.54 1.15 (12) 4.42 1.13 (11) 4.53 

18 Paper, ptinting, and 
publishing 1.15 (10) 4.23 1.18 (14) 4.17 1.01 (16) 4.23 1.06 (18) 4.13 

19 Rubber and leather 
products 1.35 (6) 3.84 1.19 (12) 4.24 0.88 (19) 3.84 0.95 (27) 3.58 

20 Basic chemicals, includ
ing fertilizers 1.50 (4) 2.47 0.75 (28) 4.89 0.93 (17) 2.47 0.58 (38) 4.t1 

21 Drugs and pharma
ceuticals 0.71 (24) 5.49 1.27 (3) 3.09 0.30 (36) 5.49 0.94 (28) 2.10 

22 Otherchemicals 0.92 (18) 4.59 1.25 (7) 3.43 0.35 (31) 4.59 0.96 (23) 2.31 
23 Glass and mineral 

24 
25 

products 
Basic metal industries 
Metalproducts 

1.35 
3.21 
1.39 

(7) 
(1) 
(5) 

4.48 
1.86 
2.83 

1.25 (4) 
1.14 (18) 
1.24 (9) 

4.79 
4.27 
3.63 

1.26 
0.72 
0.70 

(10) 
(20) 
(22) 

4.48 
1.86 
2.83 

1.18 
0.53 
0.70 

(6) 
(39) 
(36) 

4.79 
2.76 
3.21 

26 Machinery, except 
electrical 0.61 (30) 5.80 1.15 (17) 3.44 0.32 (34) 5.80 0.68 (37) 3.11 

27 
28 

Electricalmachinery 
Railroadeqtipment 

0.62 
0.60 

(28) 
132) 

5.ol 
6.11 

1.22 (10) 
1.03 (23) 

3.18 
3.67 

0.32 
0.65 

(35) 
(23) 

5.61 
6.11 

0.73 
0.96 

(35) 
(26) 

2.81 
4.14 

29 Motor vehicles, manu

30 
facture and repair 

Bicycles and parts 
0.59 
0.59 

(34) 
(35) 

5.97 
6.07 

1.05 (22) 
1.19 (13) 

3.61 
3.24 

0.54 
0.46 

(24) 
(28) 

5.97 
6.07 

0.84 
0.87 

(32) 
(31) 

3.92 
3.32 

31 Scientific and surgical 

32 
33 

instruments 
Sports and athletic goods 
Miscellaneous indus

0.64 
0.55 

(25) 
(38) 

5.78 
6.24 

1.13 (19) 
1.25 (6) 

3.49 
2.96 

0.45 
0.34 

(29) 
(32) 

5.78 
6.24 

0.81 
0.96 

(34) 
(22) 

3.38 
2.45 

tries 0.59 (33) 5.83 0.68 (32) 5.10 1.01 (15) 5.83 1.11 (15) 5.33 
34 Electricity, gas, and 

watersupply 1.03 (16) 3.39 0.39 (38) 6.07 1.46 (8) 3.39 0.83 (33) 6.06 
35 Construction 0.55 (38) 6.24 1.12 (20) 3.30 0.48 (25) 6.24 1.12 (13) 3.25 
36 

37 
38 

Trade, transport, and 
storage 

Otherservices 
Bankingandinsurance 

2.97 
0.82 
1.06 

(2) 
(20) 
(15) 

1.32 
4.43 
3.48 

0.78 (271 
0.95 (25) 
0.65 (33) 

5.01 
3.88 
5.70 

4.61 
1.10 
2.17 

(1) 
(13) 

(4) 

1.32 
4.43 
3.48 

1.14 
1.15 
1.29 

(9) 
(8) 
(1) 

5.30 
4.27 
5.90 

39 Real estate and owner
shipof dwellings 0.55 (38) 6.24 0.56 (39) 6.19 0.89 (18) 6.24 0.90 (30) 6.20 

(continued) 
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Table 47-Continued 

Sector W-Matrix N-Matrix
 
Number Sector 
 U1 VI U Vi U1 VI Uj V, 

I Wheat 0.93 (14) 3.66 0.61 (36) 4.65 1.52 (1) 3.66 0.86 (24) 5.43 
2 Rice 0.80 (20) 5.55 0.83 (24) 5.35 1.59 (9) 5.55 1.49 (7) 5.93 
3 Cotton 0.91 (15) 4.71 0,70 (20) 5.34 1.79 (8) 4.71 1.43 (8) 5.81 
4 Sugarcaiie 1.14 (9) 3.87 0.69 (33) 5.50 2.17 (4) 3.87 1.24 (11) 5.80 
5 Gram and pulses 0.75 (211 5.72 0.76 (29) 5.66 1.53 (10) 5.72 1.50 (6) 5.84 
6 Oilseed- 0.71 (24) 3.Q3 0.50 (37) 5.17 1.23 (14) 3.98 0.82 (25) 5.46 
7 Other agriculture and 

forestry 1.39 (7) 3.23 0.72 (32) 6.04 2.75 (3) 3.23 1.41 (9) 6.13 
8 Animal husbandry 1.66 (6) 2.66 0.94 (19) 4.56 3.27 (I) 2.66 1.68 (3) 5.04 
Q Dairy products and con 

fectionery 0.19 (381 4.45 0.79 (27) 2.43 0.15 (371 4.45 0.94 (19) 3.17 
10 Grain mill products 0.20 (36) 4.71 0.78 (28) 2.84 0.23 (32) 4.71 0.92 (20) 3.51 
I1 Bakerv products 0.75 (22) 6.23 1.31 (7) 3.59 0.94 (15) 6.23 1.58 (5) 3.73 
12 Sugr 0.35 (33) 4.55 0.80 (25) 3.56 0.42 (28) 4.55 1.15 (14) 4.22 
13 Otherfoodindustries 0.43 (28) 5.80 1.00 (15) 2.80 0.47 (25) 5.80 1.24 (13) 2.95 
14 Edible oils 0.20 (37) 4.93 0.73 (31) 2.72 0.20 (34) 4.93 0.79 (29) 3.08 
15 Breweries and beverages 0.11 (391 6.21 0.87 (22) 1.97 0.13 (38) 6.21 0.77 (30) 1.64 
16 Ginningandtextiles 0.93 (13) 4.19 1.04 (14) 3.88 0.92 (16) 4.19 1.11 (16) 3.74 
17 Sawmills and wooden 

goods 1.84 (5) 4.42 1.67 (4) 4.90 2.12 (5) 4.42 1.79 (I) 5.23 
18 Paper, rinting, and 

publishing 1.88 (4) 4.23 1.76 12i 4.57 2.06 (6) 4.23 1.77 (2) 4.97 
19 Rubber and leather 

products 1.22 (8) 3.84 1.19 111) 3.90 1.37 (12) 3.84 1.24 (12) 4.16 
20 Basic chemicals, incluo

ingfertilizers 0.45 (27) 2.47 0.41 (391 3.02 0.16 (36) 2.47 0.20 (39) 2.29 
21 Drugs and pharma. 

cenUcals 0.37 (32) 5.40 1.00 (16) 2.38 0.44 (27) 5.49 1.00 (17) 2.60 
22 Otherchemicals 0.39 (30) 4.59 0.79 (20) 2.42 0.45 (26) 4.59 1.00 (18) 2.70 
23 Glass and mineral 

product- 0.85 (17) 4.48 0.99 (17) 4.10 0.91 (17) 4.48 0.87 (22) 4.68 
24 Basic rn-.tal industries 0.73 (23) !.86 0.62 (341 3.02 0.65 (20) 1.86 0.48 (351 2.63 
25 Metal products 1.05 (101 2.83 0.95 (18) 3.53 1.24 (13) 2.83 0.86 (23) 4.09 
26 Machinery, except

electrical 0.37 (31) 5.80 0.83 (23) 3.15 0.34 (31) 5.80 0.65 (32) 3.21 
27 Electrical machinery 0.21 (351 5.61 0.74 (30) 2.67 0.22 (33) 5.61 0.58 (13) 2.42 
28 Railroad equipment 0.87 (16) 6.11 1.27 (9) 4.24 0.51 (24) 6.11 0.81 ,3) 3.88 
29 Motor vehicles, manu

facture and repair 0.83 (18) 5.97 1.19 (10) 4.22 0.91 H8i 5.97 1.13 (15j 4.77 
30 Bicycles and parts 0.34 (34) 6.07 0.88 (21) 2.81 0.39 (30) 6.07 0.79 (27) 3.12 
31 Scientific and surgical 

i,,oruments 0.58 (25) 5.78 1.05 (13) 3.41 0.59 (22) 5.78 0.90 (21) 3.81 
32 Sports and athletic goods 0.48 (26) 6.24 1.27 18) 2.65 0.55 (23) 6.24 1.27 (10) 2.92 
33 Miscellaneous indus. 

tries 1.02 (121 5.83 1.12 (12) 5.32 0.12 (39) 5.83 0.30 (38) 2.98 
34 Electricity, gas, and 

water supply 1.05 (11) 3.39 0.62 (35) 5 89 0.63 (211 3.39 0.36 (37) 5.93 
35 Coistruction 0.80 (19) 6.24 1.63 (5) 3.60 0.19 (351 6.24 0.71 (31) 2.55 
36 Trade, transport, and 

storage 6.09 (1) 1.32 1.72 (31 5.34 2.76 (21 1.32 0.79 (28) 4.63 
37 Othei services 2.18 (3) 4.43 2.02 (I) 4.83 1.82 (7) 4.43 1.64 (4) 4.92 
38 Bankingand insurance 2.66 (2) 3.48 1.61 (6) 5.81 0.89 (19) 3.48 (,.57 (34) 5.46 
39 Real estate and owner

shipofdwellings 0.42 (29) 6.24 0.43 (38) 6.10 0.40 (291 6.24 0.41 (361 6.13 

Source: Based on author's calculations from Punjab input-output table for 1979/80 (Table 44, Appendix 1). 
Note: Figures in parentheses indicate rank. 

105 



Table 48-Linkage analysis of Punjab's economy, with import leakages, 
1979/80 

Sector R-Matrix Y'-Matrix 
Number Sector U1 V, Ui Vi Ut VI U V 

I Wheat 1.72 (4) 4.10 1.17 (13) 5.38 2.15 (4) 4.10 1.44 (10) 5.46 
2 Rice 1.06 (14) 5.74 1.09 (1 ) 5.59 1.63 (8) 5,74 1.62 (5) 5.77 
3 Cotton 1.10(12) 5.13 1.00(81) 5.56 1.76 (7) 5.13 1.56 (8) 5.74 
4 
5 
6 
7 

Sugarcane 
Gram and pulses 
Oilseeds 
Other agriculture and 

forestry 

1.16 (11) 
0.56 (30) 
0.80 (25) 

0.98 (20) 

5.28 1.06 (17) 
5.88 0.57 (33) 
4.83 0.66 (32) 

448 0.72 (31) 

5,70 
5.76 
5.65 

6.08 

2.08 (5) 
0.96 (16) 
1.44 (12) 

1.83 (6) 

5.28 
5.88 
4.83 

4.48 

1.86 (3) 
0.96 (23) 
1.16 (15) 

1.33 (12) 

5.85 
5.84 
5.81 

6.13 
8 
9 

Animal husbandry 
Dairy products and con

1.64 (5) 3.66 1.32 (10) 4 59 2.58 (3) 3.66 1.86 (2) 5.08 

10 
II 

fectionery 
Grainmillproducts 
Bakeryproducts 

0.50 (33) 
0.91 (24) 
0.50 (32) 

5.37 
5.39 
6.23 

0.76 (29) 
1.55 (6) 
0.90 (25) 

3.63 
3.76 
3.55 

0.26 (20) 
0.17 (35) 
0.38 (27) 

5.37 
5.40 
6.23 

0.60 (30) 
1.13 (17) 
0.72 (26) 

3.13 
3.76 
3.36 

12 
13 

Sugar 
Other food industries 

0.29 (35) 
0.67 (27) 

5.40 
5.99 

0.44 (34) 
1.06 (1Q) 

4.09 
3.82 

0.11 (37) 
0.41 (26) 

5.40 
5.99 

0.42 (32)
0.98 (22) 

4.29 
2.97 

14 
15 
16 

Edibleoils 
Breweries and beverages 
Ginningandtextiles 

1.04 (17) 
0.61 (29) 
1.93 (3) 

5.54 
6.24 
4.74 

1.31 (II) 
0.94 (23) 
1.79 (1) 

4.45 
4.01 
5.11 

0.17 (34) 
0.23 (32) 
0.78 (18) 

5.54 
6.24 
4.74 

0.70 (27) 
0.03 (29) 
1.07 (19) 

3.21 
2.65 
3.72 

17 Sawmills and wooden 
goods 1.04 (15) 5.19 1.06 (18) 5.07 0.91 (1,/ 5.1, 0.96 (24) 4.94 

18 Paper, printing, and 
publishing 0.24 (37) 5.05 0.26 (37) 4.81 0.19 (33) 5.05 0,21 (37) 4.64 

19 Rubber and leather 

20 
products 

Basic chemicals, includ. 
1.04 (16) 4.20 0.89 (26) 4.78 0.61 (23) 4.20 0.64 (28) 4.00 

21 

22 
23 

ingfertilizers 
Drugs and pharma. 

ceuticals 
Other chemicals 
Glass and mineral 

0.65 (28) 

0.02 (39) 
0.05 (38) 

3.46 

5.55 
5.49 

0.42 (351 

0.03 (39) 
0.07 (38) 

5.28 

4.28 
4.14 

0.36 (28) 

0.01 (39) 
0.02 (381 

3.46 

5.55 
5.49 

0.29 (35) 

0.02 (39) 
0.05 (38) 

4.36 

2.92 
2.66 

24 
products 

Basic metal industries 
1.16 (10) 
2.29 (2) 

5.10 
2.38 

1.12 (15) 
1.0L (20) 

5.27 
4.67 

0.98 (15) 
0.47 (25) 

5.10 
2.38 

0.99 (21) 
0.40 (34) 

5.11 
3.19 

25 Metalproducts 1.64 (6) 3.92 1.6! 14) 4.17 0.75 (211 3.92 0.84 (25) 3.79 
26 Machinery, except 

electrical 0.49 (34) 6.00 0.76 (30) 4.04 0.24 (31) 6.00 0.42 (33) 3.70 
27 Electrical machinery 0.51 (31) 5.94 0.79 (28) 3.99 0.24 (30) 5.94 0.42 (31) 3.62 
28 Railroad equipment 1.07 (13) 6.16 1.50 (7) 4.41 1.04 (14) 6.16 1.35 (11) 4.74 
29 Motor vehicles, manu

factureand repair 0.93 (23) 6.07 1.35 (8) 4.30 0.78 (19) 6.07 1.05 (20) 4.55 
30 Bicycles and parts 1.02 (18) 6.13 1.65 (3) 3.89 0.71 (22) 6.13 1.14 (16) 3.94 
31 

32 

Scientific and surgical 
instruments 

Sportsandathletic goods 
0.25 (36) 
0.98 (22) 

5.83 
6.24 

0.35 (36) 
1.60 (5) 

4.22 
3.88 

0.16 (36) 
0.54 (24) 

5.83 
6.24 

0.24 (36) 
1.08 (18) 

4.06 
3.25 

33 Miscellaneous indus. 
tries 0.71 (26) 5.97 0.79 (27) 5.41 1.10 (13) 5.97 1.20 (13) 5.51 

34 Electricity, gas, and 
water supply 1.25 (9) 4.40 0.91 (24) 6.11 1.60 (9) 4.40 1.16 (14) 6.09 

35 Construction 0.98 (21) 6.24 1.68 (2) 3.85 0.77 (20) 6.24 1.57 (7) 3.63 
36 

37 

Trade, transport, and 
storage 

Otherservices 
3.43 
1.32 

(I)
(8) 

2.06 
4.94 

1.31 (12) 
1.34 (9) 

5.32 
4.89 

4.81 (I) 
1.59 (10) 

2.06 
4.94 

1.78 
1.62 

(4) 
(6) 

5.46 
4.90 

38 Bankingandinsurance 1.48 (7) 4.48 1.15 (14) 5.82 2.73 (2) 4.48 2.07 (1) 5.95 
39 Real estate and owner

shipof dwellings 0.98 (19) 6.24 0.99 (22) 6.20 1.45 (11) 6.24 1.45 (9) 6.20 

(continued) 
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Table 48-Continued 

Sector W'-Matrix N'-Matrix 
Number Sector V UjU1 V, U1 Vi UI Vi 

I 
2 
3 

Wheat 
Rice 
Cotton 

1.24 
1.20 
1.20 

(4) 
(8) 
(7) 

4.10 
5.74 
5.13 

0.91 (19) 
1.23 (10) 
1.09 (15) 

5.04 
5.62 
5.58 

2.10 
2.48 
2.43 

(8) 
(4) 
(5) 

4.10 
5.74 
5.13 

1.40 (10) 
2.36 (3) 
2.10 (4) 

5.62 
6.02 
5.90 

4 Sugarcane 1.10 (5) 5.28 1.02 (16) 5.65 2.16 (7) 5.28 1.93 (5) 5.86 

6 
Gramandpulses 
Oilseeds 

0.60 (161 
0.53 (121 

5.88 
4.83 

0.62 (26) 
0.47 (31) 

5.71 
5.36 

1.26 (12) 
0.95 (16) 

5.88 
4.83 

1.27 (12) 
0.80 (23) 

5.87 
5.55 

7 Other agriculture and 
forestry 1.09 16) 4.48 0.80 (24) 6.08 2.22 (6) 4.48 1.61 (6) 6.15 

8 Animalhusbandry 1.82 (31 3.66 1.37 (9) 4.89 3.70 (1) 3.66 2.55 (1) 5.30 
9 Dairy pruuucts and con

fectionery 0.10 (2C) 5.37 0.44 (321 2.66 0.08 (36) 5.37 0.54 (27) 3.52 
Grain mill products 0.21 (35) 5.39 0.92 (17) 3.04 0.25 (29) 5.30 1.13 (14) 3.75 

II 
12 

Bakeryproducts 
Sugar 

0.61 127) 
0.12 (371 

6.23 
5.40 

0.91 (18) 
0.46 (29) 

4.17 
3.64 

0.79 (19) 
0.15 (33) 

6.23 
5.40 

1.13 (15) 
0.46 (29) 

4.36 
4.26 

I? Otherfoodindustries 0.43 (26) 5.99 0.89 (20) 3.10 0.48 (24) 5.99 1.10 (18) 3.17 
14 Edibleoils 0.16 (34) 5.54 0.55 (27) 2.85 0.17 (31) 5.54 0.57 (26) 2.85 

Breweries and beverages 0.10 (321 6.24 0.53 (28) 2.49 0.12 (35) 6.24 0.42 (30) 2.08 
16 Ginningandtextiles 1.01 (18) 4.74 1.21 (II) 4.09 1.03 (14) 4.74 1.32 (II) 3.95 
17 Sawmills and wooden 

goods 1.45 (17) 5.19 1.45 (7) 5.19 1.71 (9) 5.19 1.60 (7) 5.55 
18 Paper, printing, and 

publishing 0.36 (33) 5.05 0.37 (34) 4.96 0.40 (26) 5.05 0.38 (32) 5.39 
19 Rubber and leather 

9roducts 0.84 (23) 4.20 0.81 (22) 4.32 0.97 (15) 4.20 0.87 (22) 4.58 
Basic chemicals, includ 

ingfertilizers 0.17 (28) 3.46 0.20 (37) 3.38 0.06 (37) 3.46 0.09 (37) 2.95 
21 Drugs and pharma

ceuticals 0.01 (39) 5.55 0.02 (39) 3.21 0.01 (39) 5.55 0.02 (39) 3.64 
22 Otherchemicals 0.02 (38) 5.49 0.04 (38) 2.86 0.02 (38) 5.49 0.05 (38) 3.11 
23 Glass and mineral 

products 0.66 (15 5.10 0.80 (23) 4.42 0.73 (20) 5.10 0.72 (24) 5.14 
24 Basic metal industries 

Metalproducts 
0.47 (25) 
1.12 (21) 

2.38 
3.92 

0.48 (30) 
1.19 (12) 

3.31 
3.98 

0.43 (25) 
1.35 (I0) 

2.38 
3.92 

0.36 (33) 
1.12 (16) 

3.05 
4.72 

26 Machinery, except 
electrical 0.27 (31) 6.00 0.52 (29) 3.61 0.26 (28) 6.00 0.41 (31) 3.90 

27 
28 

Electricalmachinery 
Railroad equipment 

0.16 (30) 
1.39 (14) 

5.94 
6.15 

0.41 (33) 
1.80 (5) 

3.23 
4.77 

0.17 (32) 
0.84 (18) 

5.94 
6.16 

0.32 (34) 
1.12 (17) 

3.29 
4.63 

29 Motor vehicles, manu
facture and repair 1.17 (19) 6.07 1.52 (6) 4.73 1.33 (11) 6.07 1.52 (8) 5.30 

Bicycles and parts 0.52 (22) 6.13 1.11 (14) 3.28 0.62 (23) 6.13 1.03 (19) 3.81 
31 Scientific and surgical 

32 
instruments 

Sports and athletic goods 
0.20 (36) 
0.76 (24) 

5.83 
6.24 

0.30 (36) 
1.45 (8) 

4.03 
3.42 

0.21 (30) 
0.90 (17) 

5.83 
6.24 

0.27 (36) 
1.49 (9) 

4.63 
3.84 

33 Miscellaneous indus
tries 1.10 113) 5.97 1.19 (13) 5.56 0.13 (34) 5.97 0.28 (35) 3.48 

34 Electricity, gas, and 
watersupply 1.14 (9) 4.40 0.85 (21) 5.94 0.70 (21) 4.40 0.51 (28) 6.02 

Construction 1.27 (201 6.24 2.36 (4) 3.90 0.31 (37) 6.24 0.93 (20) 2.99 
36 Trade, transport, and 

37 
storage 

Other services 
7.24 (I) 
3.15 (10) 

2.06 
4.94 

2.68 
2.95 

(2) 
(1) 

5.47 
5.31 

2.94 
2.70 

(2) 
(3) 

2.06 
4.94 

1.22 (13) 
2.42 (2) 

4.92 
5.52 

38 Bankingandinsurance 3.32 (2) 4.48 2.55 (3) 5.87 1.14 (13) 4.48 0.92 (21) 5.61 
39 Real estate and owner

shipofdwellings 0.67 (11) 6.24 0.69 (25) 6.10 0.67 (22) 6.24 0.68 (25) 6.14 

Source: Based on author's calculations from Punjab input-output table for 1979/80 (Table 44, Appendix I). 
Note: Figures in parentheses indicate ranks. 
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APPENDIX 2: DESCRIPTION OF SECTORS 
IN THE PUNJAB ECONOMY, 1979/80 

Sector
 
Number 	 Description 13 

1 Wheat 

2 Rice 
3 Cotton 
4 Sugarcane 
5 Gram and pulses 
6 Oilseeds 
7 Other agriculture and forestry-Jowar,maize, bajra, barley, potatoes,

chilies, green fodder, jute, vegetables, fruits. Planting, replanting, and 
conservation of forests; gathering of uncultivated materials; charcoal
burning carried out in the forests; felling and rough cutting of trees;
hewing or rough shaping of poles, blocks, and so forth; transportation 
of logs to the permanent lines of transport. 

8 	 Animal husbandry-Breeding and rearing of animals and poultry, includ
ing veterinary services; production of milk and milk products; slaughter
ing, preparing, and dressing of meat; production of raw hides and skins, 
eggs, and raw wool; hunting and trapping. 

9 Dairy products and confectionery-Manufacture of dairy products (201), 
sugar confectionery, cocoa and chocolates (including sweetmeats). 

10 Grain mill products-Manufacture of grain mill products (204). 
11 Bakery products-Manufacture of bakery products (205). 
12 Sugar-Manufacture and refining of sugar (206); production of indige

nous sugar, gur, khandsari,and so forth (207). 
13 	 Other food industries (see edible oils)- -Manufacture of other food prod

ucts, for example, slaughtering, preparing, and preserving of meat (200); 
canning and preserving of fruits and vegetables (202); production of 
common salt (208); manufacture of ice (215); manufacture of starch 
(217); manufacture of prepared animal feeds (218); manufacture of food 
products not elsewhere classified (219); manufacture of chewing to
bacco, zarda, and snuff (228). 

14 	 Edible oils (14 contains other foods and edible oils)-Manufacture of 
hydrogenated oils, vanaspatighee,and so forth (210); manufacture of 
other edible oils and fats (211). 

13Figures within parentheses indicate industry codes according to the National Industrial Classification, 

1970. 
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Sector 
Number Description 

15 	 Breweries and beverages-Distilling, rectifying, and blending of spirits 
(220); wine iadustries (221); malt liquors and malt (222); production
of country liquor and toddy (223); soft drinks and carbonated water 
(224). 

16 	 Ginning and textiles-Manufacture of cotton textiles (230-239); man
ufacture of wool, silk, and synthetic fiber textiles (240-249); manufacture 
of textile products (including wearing apparel other than footwear) (260
269). 

17 	 Sawmills and wooden goods-Manufacture of wood products, furniture, 
and fixtures (270-279). 

18 	 Paper, printing, and publishing-Manufacture of paper and paper prod
ucts, and printing, publishing, and allied industries (280-289); manufac
ture of stationery articles (387). 

19 	 Rubber and leather prod ucts-Manufacture of leather and fur products, 
except repair (290-299); manufacture of rubber, plastic, petroleum, and 
coa . products (300-307). 

20 	 Basic chemicals, including fertilizers-Manufacture of basic industrial 
organic and inorganic chemicals (310); manufacture of fertilizers and 
pesticides (311 ). 

21 	 Drugs and pharmaceuticals-Manufacture of drugs and medicines (313). 

22 	 Other chemicals-Manufacture of paints and varnishes (3121; manufac
ture of perfumes (314); manufacture of inedible oils (315); manufacture 
of turpentine, synthetic resins, plastic materials, and synthetic fibers 
such as nylon and terylene, except glass (31 6); manufacture of matches 
(3 7); manufacture of chemical products not elsewhere classified (319). 

23 	 Glass and mineral products-Manufacture of nonmetallic mineral prod
ucts (320-329); mining. 

24 Basic metal industries-B9asic metal and alloy industries (330-339). 

25 Metal products-Manucture of metal products and parts, except 
machinery and transport equipment (340-349). 

26 Machinery, except electrical-Manufacture of machine tools and parts, 
except electrical machinery (350-359). 

27 Electrical machinery-Manufacture of electrical machinery, apparatus, 
appliances, and supplies and parts (360-369). 

28 	 Railroad equipment-Manufacture of locomotive parts (371); manufac
ture of railway wagons and coaches and parts (372). 

29 	 Motor vehicles, manufacture and repair-Manufacture of motor vehicles 
and parts (374); manufacture of motorcycles, scooters, and parts (375); 
manufacture of transport equipment not elsewhere classified (379); 
repair of motor vehicles (373). 

109 



Sector
 
Number Description
 

30 	 Bicycles and parts-Manufacture of bicycles, cycle-rickshaws, and parts 
(376). 

31 	 Scientific and surgical instruments-Manufacture of medical, surgical,
-nd scientific equipment (380); manufacture of photographic and optical 
goods (381). 

32 Sports and athletic goods-Manufacture of sports and athletic goods (385). 
33 Miscellaneous industries-Other manufacturing industries, watches and 

clocks (382); manufacture of jewelry and related articles (383); manufacture 
of musical instruments (386); manufacture of miscellaneous products not 
elsewhere classified, such as costume jewelry, costume novelties, feather 
plumes, artificial flowers, brooms, brushes, lampshades, tobacco pipes,
cigarette holders, ivory goods, badges, wigs, and similar articles (389). 

34 	 Electricity, gas, and water supply-Generation and transmission of elec
tric energy (400); distribution of electric energy to household, industrial, 
commercial, and other users (401); distribution of gas (410); water 
supply collection and purification, and distribution of water (420). 

35 	 Construction-Construction, repair, and demolition of buildings, high
ways, streets m d culverts, sewers and water mains, railway roadbeds,
railroad subways, elevated highways, bridges, viaducts, drainage pro
jects, and all other types of heavy construction; land draining and recla
mation; waterways, water wells, airports and air strips, athletic fields, 
tennis courts, parking areas, communication systems such as telegraph
and telephone lines, and all other construction. Also includes construction, 
repair, and demolition work undertaken as an ancillary activity by the state 
and for the use of an enterprise classified as any other industry. Thus the 
scope of this industry covers all own-account construction activities in 
addition to construction activities carried out by special trade contractors 
such as carpenters, plumbers, plasterers, and electricians (50-51). 

36 	 Trade, transp-rt, and storage-The activities considered in this sector are 
wholesale and retail trading (60, 61, 62, 63, 64, 65, 66, 67, 68), auctioneer
ing, hiring out of durable goods and other allied activities: transport by
railways; communication services rendered by the post and telegraph de
partment; transport by other means, namely, mechanized and non
mechanized road transport, unorganized water transport, air transport, and 
services incidental to transport such as packing, carting, and travel agencies
(70); operation of storage facilities (74). 

37 	 Other services-Service sector includes education, research services, 
and libraries; medical and other health services; religious and other 
community services; legal services; business services; recreation and 
entertainment services; laundry, cleaning and dyeing, barbers and beauty
shops, and other personal services; and services/activities not elsewhere 
classified, such as hotels, boarding houses, eating houses, cafes, and 
restaurants. 

110 



Sector 
Number Description 

38 Banking and insurance-Banking and insurance including commercial 
banks (scheduled and nonscheduled banks); banking department of Re
serve Bank of India; post office savings bank accounts, cumulative time
deposit accounts, and national savings certificates; nonbanking financial 
services (except insurance and credit societies) that include the activities 
of stock exchanges, loan, investment, hire purchase and chit fund com
panies, and other nonbanking financial institutions, cooperative credit 
societies, life insurance (other than postal life insurance), postal life 
insurance, nonlife insurance such as fire insurance, and so forth. 

39 Real estate and ownership of dwellings-Real estate and ownership of 
dwellings covers the activities of the persons engaged in the real estate 
sector and rental income originating from the residential dwellings. 
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APPENDIX 3: METHODOLOGY FOR
 
CALCULATING MULTIPLIERS
 

Methodology 
The basic equational system used in this model is the following:
Let there be n sectors, each producing a domestic output X. 
The ith sector disposes ( f its output and imports to various sectors and to final 

demand, then 

Xil - X 12  4- X 13 . . . . . . . . .. + Xi, + fi = Xi + Mi, 

where f1 is the domestic final demand (tLat is, consumption, capital formation, govern
ment expenditures, and exports) and M, is the imports of commodity i. 

That is, 

Xii + X12 + X13 + .... + X + f, - M = X,
 
or
 

n
2l + f, - Mi = Xi, 

where X11 is that part of output of sector i that goes as input into sector j.

Define
 

ail = -i and bi -.X1 X, 

The equation system 

XII +X 12 + ........ X1 +f+ -M =X 1
I 

X11 +X 12 + ........ Xin +f -Mi =X,
 

Xnl + Xn2 + ......... Xnn + f. - =Xn
 

now becomes 

a,,X, + a12 X2 +.......... anXn + fi - bIXI = X,
 

a,, XI + a,2 X2 ......... ain X, + 1f - bXI = X,
 

an 1XI + an2 X2 +.......... annX 2 + fn - bn;(n = Xn.
 

112 



Transporting and collecting terms:
 

(1 + b, - a,,)X, - a 2 X2 . . . . . . . . . . . . - a X ..... - ain Xn - fl
 

- a2 X I + (I + b2 - a 22 )X 2 ... - a2 X.a2 Xn = 2 

- a,, X, -a1 2 X2 . . . . . . + (I + bla)XI ..... - ain X = fJn 

- anI X, - an 2 X2 . . . . . . - aiX.... + (I + b, - ann)X = fn,n 

or, using matrix notation, 

(I+ -A) X--F, or 

(I + - ) = X,A)-'F 

where I is the unit matrix of dimension n, b is the diagonal matrix with elements b,, 
A is the coefficient matrix, 

aja 12  .... ali ....aln 
d2, a22 ....a2, ....a2n 

A = a,, a12 .... ali .... aln 

anI an2 .... ani .... ann 

and F is a column vector of final demands, so that 

f, 
f2 

F "
 

fn 
Let 

A,IA12 . . . . . . . . .. Aln 

A2 IA22 ..........A2n(1 + b -A)-' : 

An An2 .......... Ann	 1 
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The levels of direct and indirect output in the various sectors associated with a unit 
of final demand in any sector are represented by the relevant vector. Thus, one unit 
of final demand from sector I will lead to the following production levels: 

AIA12 .......... Ain I All
 
A2 A22 .......... A2n 0 
 A21 

Anl1An2 . .. .. .. . .. Ann 0 AM 

Let 
V =(VI V2 .... vI .... n), (la) 

where vI, v2 .... Vn represent value added per unit ofoutput in the respective sectors. 
Therefore, the direct and indirect income generated by one unit of final demand 

in sector I will be 

All 

I V'2 .... Vi .... inj A21 IiA,, ±..VnAni j 
An]
 

Similarly, the direct and indirect income gcnerated by one unit of final demand in sector 
i will be 

VI A 1 + V2 A2 1 . . . . . . . . .VnAni. (2a) 

Direct and indirect sectoral income multipliers per unit of final demand are given
by dividing (2a) by the respective element in (Ia). 

Since one unit of final demand in sector i gives A1 units of output in that sector,
I/All units of final demand would yield one unit of output in sector i. Hence, direct 
and indirect income generated per unit of output in sector i would be given by 

iI IV I A,, + V2A2 . . . . . . . . . + VnAn," (3a)
All
 

The direct and indirect sectoral income multipliers per unit of output are given
by dividing each element of (3a) by the corresponding element in (Ia). Direct and 
indirect sectoral wage income and employment multipliers are obtained similarly. 

Direct and Indirect Consumption Multipliers 
and Induced Incomes 

To derive consumption multipliers, the Punjab table was closed with respect to 
consumption and wage and nonwage income. The closing of the model was done on 
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the assumption that a certain proportion of net value added in each sector is devoted 
to consumption. This proportion is derived from the average propensity to consume, 
which worked out at 0.7171 in 1969/70 and 0.6894 in 1979/80. The augmented 
column was the coefficient vector for total consumption and the augmented row was 
obtained by multiplying the net value added by the average propensity to consume. 

The (n + 1, n + 1) term of the inverted (I + b -A) matrix gives the consumption 
multiplier. 

The respective elements in the last row in the inverted matrix give direct, indirect, 
and induced income generated per unit of final demand in that sector. Let these be 
denoted by 

V1 V ......... V"'. (4a)
 

The direct, indirect, and induced sectoral income multipliers per unit of final 
demand are obtained by dividing the elements of (4a) by their respective direct income 
given in (]a). Further dividing these elements by the diagonal output levels yields 
direct, indirect, and induced sectoral incomes per unit of output. These are 

V; V2 V"' (5a) 

Ai A 2 A', 

where Ail, A 2 .... A j .... An are diagonal elements in the inverted augmented 
matrix. Direct, indirect, and induced sectoral income multipliers per unit of output are 
obtained by dividing each element of (5a) by thc direct sectoral income given in the 
corresponding element in (!a). 

The direct, indirect, and induced sectoral wage income and employment multipliers 
are obtained similarly. 
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