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Introduction 
The present paper is an extension of an earlier study on 

"Trends and Labour Content of Pakistan's Manufactured Exports", 
V 

While in the former study a partial method (i.e. labour employed 

in home goods sectors only) was adopted to estimate the total labour 

requirements of exports; the present paper takes into account all 

the inter-industry linkage effects to calculate total labour requirements 
for exports as well as for import replacements. 

} 
The commodity classification of the present study differs 

slightly from the earlier one i.e. it is now more alont1- the line of 

classification used for the input-output table 6 f o r example 

the food manufacture category of the previous paper has been disaggregated 

into three sectors i.e. sugar and gur, edible oil food n.e.s. and 

beverages. Similarly industrial chemicals category of the earlier study 

was subdivided into three sectors i.e. industrial ehemicals (excluding 

fertilizer), fertilizer, and petroleum and its products. So far in 

Pakistan the input-output table has been constructed for one year 

1962-63 Z?J7, hence only one set of total labour requirements could 

be computed. This makes it impossible to draw any conclusions about 

the changes in labour requirements over time. The results of this 

paper are thus limited to the findings of labour intensity of exports 

as compared to import substitutes. 
» 
The author is Research Economist of the Pakistan Institute of 

Development Economics. 
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i»e» previously there was a heary concentration on the import of 

refined petroleum and petroleum products whereas in recent years, 

the trend has changed; now larger proportion of the petroleum import 

is based on crude and partly refined petroleum. ̂ /~The final refining 

is done domestically after, setting up oil refinery'in Karachi_7« 

On exports side share of cotton textiles in total manufac-

tured exports has decreased from 60% to 50$ and that of leather 

increased from k% to The decrease in cotton textiles exports 

could be attributable to the fact that domestic consumption of 

cotton yarn had increased over time. 

Table III column 1 gives the direct labour requirements per 

million Rs. of value added; column 2 total labour requirements 

excluding the linkage of feet of agriculture sector and column 3 

including the linkage effect of agriculture. 

Hence comparing the labour intensity with ttite without the 

agriculture linkage effect it is apparent that few sectors which 

had labour intensity less than overall average without the inclusion 

of agriculture linkage effect were sugar, edible oils, tobacco, 

other textiles," and rabher, they became more labour intensive than 

average when linkage effect of agriculture is included. This 

is due to the fact that-raw-material for these sectors is obtained 

from agriculture sector. 

The following table gives us the input coefficient (a ) from 
i 

input-output matrix for the four agro based labour intensive sectors, 

it shows the intensity of dependency of these sectors on agriculture. 



Table: III Direct and Total L-bour requirements in manufacturing per one million Rc:. of Valueadded, 1969/70 
(in man years.) 

Direct labour requirement. Total Labour requirement To'al Labour requirements 
d . excluding the linkage including the linkage effcct 

lj ' effect of agriculture of agriculture sector. 
sector. . 

1 1 3 XJ 

1. Sugar and Confectionery 40 (a) 119 (a) 1282 (b) 
2. Edible Oils 38 (a) 113 (a) 683 (b) 
3. Food' n.e.s. + Beverage 78 (a) 200 (a) 333 (a) 

Tobacco. 27 (a) 140 (a) 84o (b) 
5. Cotton Toxtilor 122(b) 288 (b) 461 (b) 
6.' Otheir Textiles 137(b) 327 (b) 375 (a) 
7. Foot wear and nu»doup toxt. 56(a) 117 (a) 261 (a) 
8. Wood Cork and Furniture 230(b) 255 (b) 806 (b) 
9. Drugs and Phariracueti ra\s • 59 (a) 122 (a) 161 (a) 

10. Printing and Publishing 124(a) 187 (a) 2'io (a) 
11. âfjer and its products % IDC (a) -.83 (a) 224 (a) 
12. Leather and its Prouucts ^(a) 11-7 (a) 261 (a) 
13. Rubber and its Products 62(a) 187 (a) 472 (b) 

Industrial Chemicals 56(a) 98 (a) 114 (a) 
15- Fertilizers 34(a) 199 (a) 200 (a) 
16. Petroleum and its Products 6 (a) 108 (a) 109 (a) 
17. Non-imetatlic minerals Eroducts 81(a) 195 (a) 199 (a) 
18. Basic metal Industfi^s 118(b) 380 (b) 382 (a) 
19. Fabricated metal Induatrin 207(b) : 415 (b) 417 (b) 
20. Non-Electrical machinery 221(b) 304 (b) 309 (a) 
21. Electrical machinery 100(a) 264 (b) 274 (a) 
22. Other Transport ecuipmpnt 612(b) 664 (b) 680 (b) 
23. Motor Vehicles 15Kb) 340 (b) 398 (a) 
24. Miscellenous. 77(a) 212 (a) 248 (a) 
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Rs. is equivalent to an increase in value added in the same 

amount. 

Comparing the final results we see that i-sports of indus-

trial goods are more labour intensive than exports when we ignore 

the linkage effect of agriculture i.e. 224 workers per million Rs. 

of exports and 293 for import replacements. But when intermediate 

deliveries from agriculture is taken into account the result is 

reversed, now it is 373 workers per million Rs. of export? and 

326 workers per million Rs. of import replacements, i.e. now 

exports are more labour intensive than imports by a ratio of 1.14 

The switch in the result i3 due to the fact that our 

exports are heavily weighted by cotton, leather, food n.e.s. and 

foot wear which are expected to demand a substantial volume of 

inputs from agriculture sector. To the extent that agriculture is 

more labour intensive than industry, the neglect of the linkage 

from agriculture sector could seriously underestimate the relative 

labour intensity of food, cotton, leather and footwear etc. and 

as such the relative labour intensity of exports. 

Hence when we take into account the agriculture linkage 

effect, our finding supports the Heckscher-Ohlin hypothesis i.e. 

Pakistan being a labour abundant economy exports relatively more 

labour intensive goods as compared to its imports. 



International Comparison of Labour Intensity for Exports 
and Import P*eplacements 

Moat of the studies done on this subject are based on finding 

the employment creation of export expansion only ( see £ i J t £ 

while so«e explore the intensity of capital along with labour for 

exports as well as for import replacements (see /"*2j7. j^Ji 

Table VII gives estimates for ratios of labour intensity of 

exports to imports from studies for various developing countries, 

India by Bharadwaj and Ehagwati J7, South Korea by Lim Youngil / 11 

Japan by Ichimura Brazil by Carvalho and Haddad / 3 ' /; results fo 

Pakistan are bas'id on findings of the present paper. All the 

results were derived by following Leontief's ihput procedure. 

For India, labour intensity estimates were made for total merchan-

dise and was found that labour intensity of exports was higher than 

that of imports by a ratio of 1.^6. They were thus in consonance with 

the Heckscher-Ohlin hypothesis i.e. Indian ( it being a labour abundant 

economy), exports absorb relatively more labour vis-a-vis import re-

placements of equal value. 

In case of South Korea, the fact that the labour content of exports 

was less than that of imports by a factor of 0.8^ may be attributable 

to the relatively labour intensive nature of Korean agriculture and to 

the large imports (relative to exports) of agricultural goods. So in 

order to isolate the effect of agricultural trade on labour content, 
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Table VII 

Ratios of Labour intensity of exports to labour 
intensity for imports: 

Country/Year: ht/ix 

1. India (1953-54) 
Total Merchandize @ 1.46 

2. South Korea (1968) 

Fetal merchandize: @ 0,84 

» Manufactures only 1.21 

3. Brazil (1959) 

Total merchandize® 2.00 

Manufactures only: 0.88 

Brazil (1971) 

Manufactures only: 1 . 3 6 

4. Pakistan (1969-70) 

Total merchandize @ 1.14 

Manufactures only: 0»?6 

5. Japan (1951) Total merchandize @ 0.67 6. U.S (1947) Total merchandize: '1.07 

a) It shows labour intensity including the linkage effects of agriculture 

sector. 
Sources: 

b) 
1) India see /T 2 J 5) Japan /"8 J 

2) South Korea ̂ fl1 J 6) U.S, /~10 J 

3) Brazil Z " \ 7 

c) Results for India and South Korea and based on Labour per value 

of output and for Brazil and Pakistan Labour per value- added. 



agriculture was excluded and labour content wa again estimated 

for manufactured goods only. The result thus obtained lent a 

strong support to the Heckseher-Ohlin theory, for the labour content 

of exports was greater by a factor of 1.21 than those of imports. 

Labour intensity estimates for Brazil for 1959 show that 

Brazilian exports were less labour intensive than imports when 

agriculture effect is not taken into account. This is so because 

the exports of industrial goods in 1959 were not only small in value 

but also heavily weighted by food. Since food products demanded 

a substantial volume of input fromagriculture sector, thus the 

neglect of linkage of agriculture caufied a serious underestimation 

of labour intensity of food sector and in turn the relative labour 

intensity of exports. Thus when agriculture effect was incorporated, 

the exports came twice as much labour intensive than imports which 

is in accordance with the Heckscher-Ohlin theorem since labour 

should be the abundant factor in Brazil. For year 1971, in spite of 

the exclusion of agriculture sector, Brazilian exports came out to 

be more labour intensive than her imports, precisely due to the 

fact that agro based sectors held a smaller share in ocports for 

the latter yenr. Labour intensity estimates for Pakistan are 

comparable with the results obtained for Brazil for the year 1959? 

i.e. exclusion of agriculture sector makes exports less labour 

intensive than imports and vice versa. Like in case of Brazil it was 

the heavy weight of agro based food sector in exports, in case of 

Pakistan it is the heavy concentration of agro based cotton textiles 

in exports which requires the inclusion of agriculture sector linkage 



offect to attain a true labour intensity of exports. 

Japan is a developed economy so her exports are much 

less labour intensive than imports by a ratio of 0.67. 

Result for U.S. is based on Leontief's paradioel findings. 

TABLE VIII 

Factor Requirements per 8100 Million Exports on 
Import Replacements : Korea (1970) 

Capital (Million 1970#) Labour (1000 persons) 

Exports 98.0 66,0 
Competetive - Imports 116.7 69.5 
Non-Competetive Imports 

1947 U.S. Coefficients 178.6 9.7 
1958 U.S. Coefficients 148.3 8.1 
1965 Japanees Coefficients 

143.0 34.9 
1970 Japancps Coeffici-
ents 137.5 28.0 

Source : Table 9.4, Hong Wotack f 7 J7. 

Results for Korea are given in a sep«rate table because 

unlike Leontief and his followers, static model, Hong's study is 

dynamic in sense that it investigates the change in factor in-

tensity of trade over time. Moreover this study takes into account 

the non-competetive imports too. Hong divides the non-competetive 

imports into natural - resource based and non-natural - resource base, 

while he ignores the former but incorporates the latter in his 

estimation of factor intensity. The findings of this study indicate 

that increasing capital intensity of Korean export bundle was due 

to significant capital - labour substitution in the production 

process. 



The factor requirements of non-competetive imports were estimated by 

applying U.S. aid Japanees sectoral factor requirements. 

Noteworthy fact is that Korea's Labour requirement of Scports 

are slightly less than competetive imports but much more than non-

competetive-imports based on either U.S. or Japan's sectoral requirements. 

Pome of the findings of Horn's paper are very interesting. 

The remarkable fact that the amount of both capital and labour 

required ^er $100 million worth of non-competetive imports decreases 

significantly when more recent set of coefficient of either U.S. or 

Japan are applied indicates that significant technological progress 

occurred in both the U.S. and Japan and a consequent decrease in * 
factor requireaer" did not differ greatly between the U.S. and Japan 

the latter required about four times more labour than the former per 

unit of output indicting that the production process in Japan was 

less efficient than in U.S. 

* per unit of output. Another noticable fact is that while capital 

requirement 



Limitations of the Present Study 

1. The present study is limited to large scale manufacturing 

industries and small scale industry sector has been ignored inspite 

of its important role increating employment and its contribution 

(roughly 30 percent) to the total exports of manufactured goods. 

Neglect of -this relative more labour intensive sector results in 

underestimation of the actual labour intensity of exports, 

2- Following Leontief's approach all the natural resources-

based imports (agriculture, fishery, forestery and mining) have been 

treated as n^n-competetive imports, and all the manufactured imports 

are classified as competetive imports. Leontief was correct in assuming 

only natTiral-resource-based imports as n ••-competetive as in U.S. there 

are very few things which could not be produced because of a scarcity 

of capital. However there are many things which are not produced in 

Pakistan due to capital scarcity and hence are imported non-competetively 

Since Pakistan could be saving a large amount of capital by importing 

rather than producing these goods, they should not be excluded from 

the computation of factor requirements for import replacements. But 

in the present paper all the manufactured imports (including the 

non-competetive-non-natural-rerource-ba'seT imports) are taken as 

competetive imports and-for estimating the labour intensity of imports 

subsltitutes, the domestic labour coefficients ware used. There 

are certain imports which are not produced domestically at present, 

but we were compelled to use the labour coefficients available 

domestically which mispresented the true labour requirements of such 

sectors. Take the example of transport equipment, CMI gives labour 



requirement for transport repairs and assembling; this will naturally 

be much more labour intensive than transport manufacturing itself, 

hence showing a bias of overestimation of labour intensity of imports. 

3. As of Leontief's and his follower's work, this study is also static 

in the sense that due to availablility of one input-output table, only 

one set of labour coefficients could be computed The analysis 

could have been dynamic if input-output tables were constructed 

for more than one year. Moreover Direct labour requirements of all 

the sectors has declined over ten years period i.e. from 1960«61 

to 1969-70 9 J7(j But when we use 1962-63 input-output table 

for estimating the total labour requirements for 1969-70 by assuming 

that technology had remained constant over this period, it gives us an 

over estimation of the true labour intensity. 

Due to non availability f data, it was not possible to 

compute the skill content of trade, which is suppose to be a much 

better measure of factor intensity. 



TSuaaary, and Conclusions 
. . . 

The purpose of present study was to test the Hecksher-Ohlio 

theorem with respect to Pakistan's trade along the lines of 

Leontief's analysis. A factor parade phenomenon was found when . * 
linkage effect of agriculture sector was not taken into account, 

i.e. Pakistan's manufactured imports came out to be more labour 

intensive as compared to exports by a ratio of 0,76. 

This yas due to high weight of cotton textiles in exports, 

which is an agro based industry. Hence exclusion of intermediate 

delivery from .agriculture could not represent the true labour 

intensity of exports. But when effect of agriculture were 

included, the paradox vanished and a strong support for Eeckseher-

Ohlin Theorem resulted. This time exports were more labour 

intensive as compared to imports by a factor of 1.14. 

This quest'on of relative intensities is "not merely academic. 

It has important implications inthe choice of trad® policies that 

take-into-account the labour market. If exports are more labour 

intensive than import substitutes, a policy of export promotion with 

imports held fixed would generate a larger excess demand for 

labour than a policy of import substitution with exports held 

fixed, although the effects of both policies on the balance of 

paynents cbuld be the same. If the supply of labour in Pakistan were 

perfectly elastic at the coioc wage" rate the policy of export 

promotion-1 would simply absorbs'more labour under the above hypothesis, 

then the equivalent policy of import substitution. If the supply 

of labour were not perfectly elastic, in addition to the employment 



effect we would have a redistribution of iaeene n»r« +» 

labour in the case of import substitution* If hoover fcks 

eceaony were already at full employment,. ill effects of trade I«. - . ; 
policies will fall en the dietributien af ineowe sad titare would 

bo no net employment .effect Any way effect of trade strategies 

on labour absorption and distribution of income is auk Ject far a 

separate study. 

Any way policy makers will have to keep in nind all the limi-

tations and reservation of the p?per while choosing any trade policy 

since it is just the beginning; of the finding in this new field 

of employment implication of trade strategy. 

Note 

Another study is under way in the Institute on the same topic, 

but there are major differences between the iwo studies: firefly tfcft 

present study is based on manufactured exports and import rtplaee* 

mc-ntc only where as the other study deals with total trade l.e, 

inclusive of primary products. Secondly a discussion has been made 
• 

at industry level in he present paper, while the ether paper 

gives results only at a very aggregate level. Thirdly the othor 

study uses labour output ratio for computing the labour intensity 

but our study is based on labour value added ratio as the relevant 

measure to us is employment per value added since value added is a 

more appropriate measure of the .contribution of an industry. 

Fourthly the present study is limited to the finding of labour 

content and while the other study takes into consideration oapltal 

requirements too. 
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Appendix 

(A) . The input-output table for 1969-70 uses a 33 sector classification 

(see table A-l). Of these the first four (from 01 to 04) are agriculture 

sectors (Natural Resource Base). There are six home goods sectors 

(sector 26 and 29-33). The remaining 23 sectors ore Hecksher-Samaulson 

goods. The foot wear sector is not given in 1-0 matrix; since this sector 

constitute a considerable proportion of exports so labour coefficient 

for leather was applied to this sector for estimating the labour 

intensity of exports. 

One of the reasons for taking labour per Rs. one million Of 

value added was that for home goods sectors the ^alue added data was 

available from national income accounts; but Value of output for 

these sectors were not. 

(B) Table A-II gives the description of competetive and non—competetive 

imports based on Pakistan ftandard Industrial Classification and 

Pakistan Standard Trade Classification. 
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Appendix Table 1 

01 Rice growing and processing 

02 Wheat•growing and processing 

03 Cotton growing and ginning 

04. All other Ag-iculture fishry and forestry 

05. Sugar refining and gur making 

06. Edible oils 

07. Cigarettes, Bidi and other Tobacco products 

08. Other food and drink 

09. Cotton textiles 

10 Other textiles 

11 Paper and paper products 

12 Printing and publishing 

13 Leather and leather products 

14 Rubber and Rubber products 

15 Fertilizer 

16 Industrial chetiicals 

17 Drugs and pharamaccuticale 

18 Cement and concrete 

19 Basic metals 

20 Metal products 

21 Electrical machinery 

22 Non-electrical machinery 

23 Mntor vehicles 

24 Other transport equipments 

25 Wood Cork and furniture 

26 constructions 
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27 Miscellaneous manufacture 

28 Coal find, petroleum products 

29 Electricity and gas 

30 Transport 

31 Trade 

32 Government 

33 Services n.e.s. 







References 

1. Bantista, Romeo M. "Employment Sf fects of Export Expansion in Phippines*1^ 
The Malayan Economic Review. Vol. XX, No. 1. April 1975. 

2. Bharadwah Ranganath and Bhagwati Jagdish, "Human Capital and the Pattern 
of Foreign Trade: The Indian Case". The Indian Economic Review. 
October 1 9 6 7 . 

3. Carvalho Jose L. and Haddad Ctaudio L.S. "Trade and Employment in Brazil". 

Paper prepared for NHBR Project directed by Professor Anne.Kriiger.1976. 

4. Census of Manufacturing Industries. C.S.O.Publication 1969-70. 

5. Foreign Trade Statistics, 1960-61 and 1969-70. C.S.O. publications. 

6. Hamdani S.M.Mazahir H. "Structural Basis of Pakistan's Foreign Trade". Unpublished. P.I.D.E., Islamabad. 1977. 
7. Hong, Wontack, "Factor Supply and Factor Intensity of Trale in Korea" 

Korea Development Institute, 1976, Seoul Korea. 

8. Ichimura, S., and Tatemotu, "Factor Proportions and Foreign Trade: The 
Case of Jap-on "Review of Econoaics and Statistics, Nov. 1957. 

9. Khan ^.R. nd McEwen. "Regional Current Output-Input "Tables for East and 
West Pakistan 1962/63". Mimeograph 1967-Pakistan Insitute of 
Development Economics, Islamabad. 

10. Leontief, V/.,"Domestic Production and Foreign Trade: The American Capital 
Position ;:iJ2xrinineS Proceedings of the American Philosophical Society, 
September 1953. 

11. Lim Youngil, "Capital, Labour and :;kill ontents of Trade: South Korea". 
Southern Economic Journal, Volume 42, No. 3 January 1976. 

12. Nishat, S. "Trends, and Labour Content of Pakistan's Manufactured Exports"-
Unpublished. P.I.D.E., Islamabad 1977. 

13. Tyler, William, G. "Manufactured Exports and Employment Creation in 
developing Countries: Some Empirical Evidence". Economic Development 
and Cultural Change. Vol. 24, No.2. Janurary 1976. 

Bhatti/* 



This work is licensed under a 
Creative Commons 
Attribution - Noncommercial - NoDerivs 3.0 Licence. 

To view a copy of the licence please see: 
http://creativecommons.Org/licenses/by-nc-nd/3.0/ 

http://creativecommons.Org/licenses/by-nc-nd/3.0/

