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

"Prends and Labour Content of Pakistan's Manufactured Exports",

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

in home goods sectors only) was adopted to estimate the total labour
reguirements of exports; the present paper takes inte 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 alon* the line of
classification used for the input-outputtable / 6  for example
the food manufacture category of the previons 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 camstructed for one year
1962~63 /7 7, 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 rcsults of this
paper are thus limited to the findings of labour intensity of exports

as compared to import substitutes.
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1.Ge pPreviously there was a heavy 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, f The final refining

is done domestically after. setting up oil refinery in Karachi].

On exports side share of cotton textiles in total manuface
tured exports has decreased from 60% to 50% and that of leather
increased from 4% to 11%. The decrease in cotton textiles exports
could be attributable to the fact that domestic consumption of

cotton yarn had increased over time,

Table IIT column 1 gives the direct labour requirements per
million Rs. of value added; column 2 total labour requirements
excluding the linkage offect of agriculture scctor and column 3

including the linkege effect of agriculture,

Hence comparing the labour intepnsity with % without the
agriculture linkage cffect it is apparent that few sectors whiech
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 agriculturz 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
input-output ratrix for the four agro based labour intensive sectors,

it shows the intensity of dependency of these sectors on agriculturea



Direct a1d Totzl L-bour requirerents in manufacturing per one million Ree of Valueadded, 1969/70

Table: IIT
(in men years.)

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

1? ; effect of agricudture of agricultire sector.
sector. .
13 13

1. Sugar and Confactionery 4o (a) 119 (a) 1282 (b)
2. Edible 0ils 38 (a) 13 (a) 683 (v)
3. Food n.e.s. + Baverage 78 (a) 200 (a) 333  (a)

Tobacco. 27 (a) 4o (a) 840 (b)
5 Cotton Textilee 122(b) 288  (b) L1 (v)
6. Other Textiles 137(b) 227 (b) 375  (a)
7. Foot wear and madecup toxt. 56(a) 117 (=) 261 (a)
8. ‘'ood Cork and Furniture 230(b) 255 (b) 806 (b)
9. Drugs and Pharréacueticals 59 (a) 122 (a) 2035 (a)
10. Printing and Puhlishing 124 (a) 187 (a) o (a)
11. Faper and its prcducts <0 (a) 288  (a) 224 (a)
12. Leather and its Prouucts cA(a) 117 (a) 261 (a)
13. Rubber and its Products 62(2) 187 (a) ko2  (b)

Industrial Chemicals 56{a) 98 (a) 1 (a)
15. Fertilizers 34 (a) 199 (a) 200 (a)
16. Potroleum =nd its Prcducts 6 (a) 108 (a) 109 (a)
17. Nonemetatlic minerals Froducts 81(a) 195 (a) 199 (a)
18. Basic metal Industfizs 118{b) 280 (b) 382 (a)
19. Fabricated metal Industries 207(b) 415 (b) Ly (b)
20. Non-Electrical machinery 221(») 304 (b) 309 (a)
21. Electrical machinery 100(a) 26k  (b) 274 (a)
22. Other Transport eonipment 612(b) 664 (b) 680 (b)
23, Motor Vehicles 151(b) 340 (b) 398  (a)
2k, Miscellenous. 77(a) 212 (a) 248  (a)
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Rs, is equivalent to an increase in value added in the same

amount.

Ormparing the final results we see that izports of induse
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 29% for import replaceuents. But when intermediate
deliveries from agriculture is tnken into account the result is
reversed, now it is 373 workers per million Rs. of expor? 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 ewitch in the result is due to the fact that our
exports are heavily weighted by cotten, leather, food n.e.s. and
foot wear which are expected to demand a substantial volume of
inputs from agriculture sector. To the cxtent that agriculture is
more labour intensive than industry, the nezlect of the linkage
from agriculture sector could sericusly underestimate the relative
labour intensity of food, cotton, leathcr and footwear ete. and

as such the relative labour intensity of exports,

Hence when we take into account the agriculture linkage
effect, our finding surports the Heckscher-Ohlin Yypothesis i.e.
Pakistan being a labour abundant economy exports relatively more

labour iptensive goods as compared to its imports.,



International Comparison of Labour Intensity for Exports

and Import RNenlacements

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

the emplovment creation of export expansion only ( see [ 1 _7 v [

while seme explore the intensity of capital along with labour for

exports as welles for import replacements (see ZTE~7K zr292

Table VII gives estimates for ratios of labour intensity of
exports to imports from studies for various developing countries,
India by Bharadwaj and Bhagwati /2 _/, South Korea by Lim Youngil /~ 14
Japan by Ichimura / 8 /. Brazil by Carvalho and Haddad / 3 _/; results fo
Fakistan are based on findings of the present paper. All the

results werc derived by following Leontief's ihput procedure,

For India, labour intensity estimates were made for total merchan-
dize and was found that labour intensity of exports was higher than
that of imports by a ratio of 1,46, They were thus in consonance with
the Heckscher-Ohlin hypothesis i.e. Indian ( it being a labour abundant
economy), exports absorb relatively morc labour vis-a-vis import re-

placenents 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 0.84 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 ngricultural trade on labour content,
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Table VII
Ratios of Labour intensity of exports to labour
intensity for imports:
Country/Year: ’ _f222£1
1e India (1953-54)
Total Merchandize @ ’ 146
2, South Korea (1968)
otal merchandize: @ 0,84
» Manufactures only : 1621
3. Brazil (1959)
Total merchandize® 2,00
Manufactures only: 0.88

Brazil (1971)
Manufactures only: 1.36

4, Pakistan (1969-70)

Total merchandize € 1014
Manufactures cnly: 0,76

5e Japan (1951)
Total merchandize @ 0,67

6. U.S (1947)
Total merchandize: 1607

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

sector,

Sources:

b)

1) India sce /2.7 '5) Japan [8 7
2) South Korea / 117 6) U.s. [10 7
3) Brazil /37

¢) 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 eontent

of exports was greater by a factor of 1.271 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 cavsed 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 eyports 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, Brazilion 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 «ports for
the latter ye r. Labour intensity estimates for Pakistan are
comparable with the results obtained for Brazil for the ycar 19593
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



effect to attain a true labour intensity of exports.

Japan is a developed economy so her exports are much
less labour intensive than imports by 2 ratio of 0,67.
Result for U.S. is based on Lecntief'!s paradical findings.
TABLE VIIT

Factor Requirements per $100 Million Fxports on
Import Replacements : Korea (1970)

Capital (FMillion 1970#)  Labour (1000 persons)

Exports 98,0 66,0
Competetive - Imports 11647 69.5
Non-Competetive Imports
19 7 U.S. Coefficients 178.6 9.7
1958 U.8, Coefficients 148.3 8.1
1965 Japanees Coefficients
143.0 a9

1970 Japanc s Coeffici~
ents 1375 28,0

Source : Trble 9.4, Hong Wotack / 7 _7&

Results for Korea are given in a seperate table because
unlike Leontief and his followers, static model, Hong's study is
dynamic in srno sense that it investigates the change in factor ine
tensity of trade over time, More:ver this study takes into account
the non~competetive imports too. Hong divides the non-competetive
imports inte natural ~ resource based and none~natural - resource base,
while he ignores the former but incorporates the latter in his
estimation of factor intensitye. 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 requirenents of non-competctive imports were cstimated by

aprlying U.S. md Japanees sectoral factor requirements.

Noteworthy fact is that Korea's Labour requiremcnt of Kports
are slightly less than competetive imports but much more than none

competetive~-imports based on either U.S. or Japan's scctoral requirements,

fome of the findings of Horg's paper are very interesting.
The remarkable fact that the amount of both capital and labour
required rer $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 requiremerf did not differ greatly between the U,S. and Japan
the latter required about four times morec labour than the former per

unit of output indicating that the production process in Japan was

less efficient than in U.S.

& per unit of output. Another noticoble fact is that while capital

requirenent



Limitations of the Present Study

1e ' - The present study is limited to large scale manufacturing
industries and small scale industry scctor has been ignored inspite
of its important role increating employment and its contribution
(roughly 30 percent) to the total exports of manufactured goods.
Neglact of this relative more labour intensive sector results in

underestimation of the actual labour intensity of exports.

Qo Following Leontiefls 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 immorts. Leonticf was correct in ssuming
only natnral-resource-based imnorts as r -=competetive as in Ul.5. there
are .very few things which could not be produced because of a scareity
of capital. However there are nmany things which are not produced in
Pakistan due to capital scarcity and hencc are imported non-competetively
Since Fakistan cou’d 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-base, imports) are taken as
competetive imports and-for estimating the labour intensity of imports
subsititutes, the domestic labour coefficients were used, There

are certain imports which are not produced domestically at present,

but we were compell:-dto use the labour coefficients available
domestically which mispresented the true labour requirements of such

sectors, Take the exauple of transport equipment, CMI gives labour



requirement for transport repairs and assembling; this will naturally
be rmuch more labour intensive than transport manufacturing itself,

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

2 As of ILeontief's and his follower's work, this study is also static
in the sense that due to availablility of one ipput-output table, only

one set of labour cocfficients could be computed The analysis

could have been dynamic if input-output tables were constructed

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

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

to 1969-70 / 9_;7“ But when we use 1962-63 input-output table

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

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

over cestimation 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.



Bunma:y‘and Conelusions

The purpose of presemt study was to test the Heeksher-Chlin

theorem with respect to Pakistan's trade along the lines of
Leontief's analysis., A factor parad. phenomenon was fournd when
linkage effect of agriculture asector was not taken inte account,

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

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

This wos due to high weight of cotton txtiles 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 a2 strong support for Heckseher-
Ohlin Theorem resulted. This time exports weres more labour

intensive as compared to imports by a factor of 1,14,

This quest on of relative intencities is not merely academic,
It has important implicaticns inthe choice of trade policies that
take -inte- account the labour market. If -exports are more labour
dntensive than import substitutes, a pcliey of export promotion with
imports held fixcd would generate a larger excess demand for
labour than a policy of import substituticn with exports held
fixed, although the effects of both policies on the balance of
paynents could be the same, If the supply of lahour in Pakistan were
perfectly elastic at the ;oimg wage rato the peliey of export
promotion would simply absorbs ‘more labour under the zbove bypothesis,
then the equivalent poliey of import substitutione If the supply

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



we would have a radistribution of ixeome more faveurabls te
labour in the case of import substitutioa, If howover the
ecemomy were already-at full employment, 21l effects of trade
policies will) fall en the distributien of ineere ud thexe would
be no net employment effect Any way effect of trade strategies
on labeur absorption and distribution of income is sub $ect for a

separate study.

Any way policy makers will have to keep 4n mind all the liui-
tatiens and reservation of the poper while cho@simg any trade policy
since it is just the “eginning of the findinz {n this new fiedd

of employment implication of trade strategy.

Note

Another study is under way in the Institute on the same tepie,
but there are major differences between the tro studies: firs¥ly She
present study is based on manufactured exports and impor¥ replaeew
ments oenly where as the other study deals with total trade 1,6,
inclusive of primary products, Secondly a diact'ls-'aion has beon mode
at industry level in “he present paper, while the ether paper
gives results only at a very agpregate level. Thirdly she othop
study uses labour output ratio for computing the labowr intensity
but cur study is based cn labour value added ratio as the relevant
measure toc us is employment per value added since value.added 3 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 camsideration mpital

requirements too,
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Appendix
The inpute-sutput table for 1969=70 uses a 33 sector classifieation

(see table A=I), Of these the first four (from 01 to O4) are agriculture
sectors (Natural Resource Base). There are six home goods sectors

(sector 26 and 29-33)., The remaining 23 sectors are HeckshereSamaulson
goods. The foot wear sector is not given in I=0 matrix; since this sector
constitute a considerable proportion of exports so labour coefficient

for leather was avplied to this sector for estimating the labour

intensity of exports.

One of the reasons for tnking labour per Rs, one millinn of
value added was that for home goods sectors the value added data was
available from national income accounts; but ¥alue of output for
these sectors were not,

Table A-II gives the description of competetive and non-competetive
imports based on Pakistan T¢andard Industrial Clessification and

Pakistan Standard Trade Classification.
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Appendix Table 1

01
02
03
O
05.
06.
07,
08.
09.
10
11
12
13
b
15
16
17
18
19
20
21
22
23
24
25
26

Rice growing and processing
theat-growing and processing
Cotton growing and ginning
All other Agriculture fishry and forestry
Sugar refining snd gur making
Edible oils

Cigarcttes, Bidi and other Tobacco products
Other food and drink

Cotton textiles

Other textiles

Paper and paper preducts
Printing and publishing
Leather and leather products
Rubber and Rubber products
Fertilizer

Industrial chenicals

Drugs and pharamaccuticals
Cement and concrete

Basic netals

Metzl products

Electrical machinery
Non-electrical machinery
M_tor vehicles

Other transport cquipments
Wood Cork and furniture

constructions



27
28
29

31
32

-223

Miscellaneous manufacture
Coal and petroleum products
Electricity and gas
Transport

Trade

Governrent

Services n.e.s.
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