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The Use of Input-Output Analysis to Determine
the Appropriateness of Technology and
Industries: Evidence from Bangladesh*

Mohammad Alauddin
University of Newcastle, Australia, and Rajshahi University,
Bangladesh

Clem Tisdell
University of Newcastle, Australia

I. Introduction

Since the proportion of available capital to labor is low in LDCs com-
pared to the developed countries, the most appropriate techniques for
LDCs, from an economic point of view, are likely to be the labor-
intensive ones. If we suppose that there is a single most efficient tech-
nique for each industry, and if it technologically requires labor and
capital in fixed proportions, the most appropriate industries for LDCs
are likely to be the labor-intensive ones. This is because of the close
correspondence between industries and their technological require-
ments. On an international scale this appropriateness is given some
support by the Heckscher-Ohlin theorem of international specializa-
tion in production. As is well known, this theorem indicates (subject to
various assusmptions) that countries should specialize in the produc-
tion of goods that make use of their relatively abundant factors of
production.!

The aim of this paper is to identify appropriate industries for Ban-
gladesh in view of the relative availability of labor and capital and
taking into account the amount of labor and capital needed both di-
rectly and indirectly to produce output for each industry. Unfortu-
nately, as specified below, a number of previous studies of appropriate
techniques and industries have ignored the indirect requirements for
labor and capital needed to produce the various intermediate products
used in these industries. Interindustry analysis, based on the assump-
tion that the adopted techniques require inputs to be combined in fixed
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370 Economic Development and Cultural Change

proportions, is used in order to take account of these wider resource
links.? It might be noted that even if the choice of technique is not
based purely on economics and technology but involves sociological
factors such as the supposed predilections of engineers in less devel-
oped countries for adopting Western-style techniques, the interindus-
try analysis can be applied assuming that the sociological bases of
choices are continuing predictable phenomena and are specific to par-
ticular industries.

Once the viewpoint is adopted that industries require fixed capital-
to-labor ratios for production (or will use techniques that require this),
the next step is to consider empirically the capital/labor requirements
of the industries within a country. Following the path-breaking analyt-
ical work by Eckaus,? this has been done by writers such as Stewart
and Streeten,* Stewart,” and Pack.® However, the studies of these writ-
ers have only concentrated on the direct capital and labor requirements
of individual industries in relation to value added within industries.
This neglects the fact that the materials and intermediate products used
in the production of each industry and supplied by other industries may
have specific capital and labor requirements. Account can only be
taken of these requirements by means of interindustry analysis of
which input-output is one operational form. The use of direct capital-
to-labor ratios to estimate the total (direct plus indirect) labor-capital
intensities of industries can lead to significant biases and give rise to a
misleading picture for planning purposes. Biases are most likely to
arise when an industry uses a high proportion of intermediate products
or materials in relation to the value of its output. Errors arise if the
proportion of capital to labor embodied in these inputs differs signifi-
cantly from that in the purchasing industry. Bias is likely to be lowest
in primary industries that buy few inputs and in service industries that
also buy few inputs. Manufacturing industries (especially where they
involve important inputs that have gone through various earlier manu-
facturing stages) may be prone to bias when direct, rather than total,
capital and ratios are considered.

This paper addresses the issue of appropriateness of Bangladeshi
industries in terms of total (direct and indirect) factor requirements and
proportions and is based on an input-output framework that takes ac-
count of the structural interdependence of industries. To measure the
effect of an alteration in sectoral final demand, one should take into
account both direct linkages as well as indirect impact.” Input-output
analysis reveals total input requirements, which are the sum of direct
requirements of production from a particular sector plus the indirect
requirements that include the input requirements for intermediate
products (such as electricity, chemicals, raw cotton, steel, etc.) con-
sumed by the sector. The indirect effects are important in that, depend-
ing on the strength of intersectoral linkages, it is quite possible for a
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Mohammad Alauddin and Clem Tisdell 371

sector to show greater need for output and input elsewhere within the
economy than within the sector itself or greater need than is apparent
from direct linkages.

We made use of the latest available 47-sector input-output table to
consider the appropriateness of Bangladeshi industries,® given their
labor/capital requirements and the relative availability of labor and
capital in Bangladesh. Bangladesh, like all LDCs, is characterized by a
low ratio of available capital to labor. For Bangladesh, to maintain or
expand industries requiring higher ratios of capital to labor than avail-
able overall in the economy can add to unemployment or underemploy-
ment and reduce output available to satisfy final demand. Furthermore,
where industries have similar relative factor intensities, some may be
more efficient than others in supplying production to satisfy final de-
mand.

Following an outline of the analytical framework adopted, we dis-
cuss the data used for determining output, capital, and labor require-
ments (both direct and indirect) for a unit expansion in final demand of
each of the Bangladeshi industries specified in the 1976-77 input-
output table. We indicate how capital and labor availability has been
estimated for Bangladesh, and this is followed by the presentation of
empirical results. After discussing the degree of dependence of each
industry or sector on inputs from outside the industry or sector, the
factor intensities of different industries in producing a unit of final
demand are outlined. Comparing these intensities with ratios of avail-
able as well as employed labor and capital, industries with inappropri-
ate factor proportions can be identified. The paper identifies systematic
errors that arise in the Bangladesh context when direct rather than total
K/L (capital-to-labor) ratios are used to estimate required capital/labor
for industry production.

II. Analytical Framework

The analysis is based on a Leontief open input-output model.® Basi-
cally, the technology of each industry is assumed to be such that inputs
are required in fixed proportions and constant returns to scale prevail.
These are limiting assumptions but may hold at least for small changes
in the economy. The usual limitations of static input-output analysis
apply, and one has to be cautious in interpreting the results. Never-
theless, it is still possible to obtain significant pointers from an input-
output overview that takes account of production interdependence in
the economy as a whole.

We employ the open static Leontief model to determine the total
(direct and indirect) output and input (labor and capital) requirements
to satisfy a unit increase in sectoral final demand. The basic model is as
follows:
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372 Economic Development and Cultural Change

A. Total Output Requirements
Define

Q=U-A4"= @y M

where A is the matrix of technical coefficients. In the technology ma-
trix, A, the elements a; represent the value of the commodity i required
to produce one unit (by value) of commodity j. Each column of this
matrix specifies the commodity-input requirements for one unit of out-
put of the particular industry corresponding to the column.!® The com-
ponent (I — A) is the “‘Leontief matrix’’ that can be used after it has
been inverted, as has been done in equation (1), to determine the
overall production required from each of the industries of the economy
to produce one unit of net output by industry j to satisfy final demand.
To be more precise, 2,0; measures total (direct and indirect) output
required to satisfy a unit increase in the final demand for the output of
sector j.
Now

O0=U-A'"=0+A+A+...+4"

2
=+ A+ DA
6=2

The first term in equation (2) refers to the direct effect, while the
second refers to the indirect effect. Thus for the jth sector, direct effect
(say, a;) of a unit change in final demand is given by

%=@+Z@, 3)

where a;; is an element of A. The indirect effect measures the further
variation in production required from industries to support the direct
demands on production as a result of change in final demand.

B. Total Capital Requirements
Define

K=®kd-A4"" =K, @)

where k is the diagonalized matrix of capital coefficients. Then Z,K;;
measures total (direct and indirect) capital required to sustain a unit
increase in the final demand for the output of sector j. For the jth
sector, direct-capital requirement (say, B;) of a unit increase in final
demand is given by
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B = (K + Dkay). 5)

This expression indicates that the direct-production requirements from
each industry need to be multiplied by capital/output ratios (coeffi-
cients) for each industry to estimate direct capital requirements stem-
ming from final demand for an industry’s production.

C. Total Labor Requirements
Define

L=0OUd-A"=WLy, (6)

where | is the diagonalized matrix of labor coefficients.

Then 3;L; = total (direct and indirect) labor input required to
sustain a unit increase in the final demand for the output of the jth
sector. The direct requirement of labor input from this sector (say, ;)
of a unit increase in final demand is given by

y; = (1j + Zl,-a,-j). )

In order to estimate direct labor requirements stemming from final
demand for an industry’s production, the direct production require-
ments from each industry need to be multiplied by the labor/output
ratios (coefficients) for each industry. The indirect output and input
requirements can be derived as residuals from their respective totals
once the direct effects are known.

The model assumes two primary inputs (labor and capital) and
allows for interdependence between industries in production. Total
output (Q), total capital (K), and total labor (L) requirements so de-
rived can be employed to find both total and direct relative-factor
intensities and input requirements. To examine how far the factor-use
pattern is consistent with factor proportions, ratios of (a) total avail-
able capital to total employed labor, and (b) total available capital to
total available labor need to be considered. They are respectively
defined as 3k;x/21x; and Zkx;/N, x; being the output of sector i and N
the total available labor in the economy.

III. The Basic Data

For the purpose of the present analysis, the latest available 47-sector
input-output table has been used.!! It relates to 1976—77 and provides
data on sectoral output and capital coefficient vectors. The methods
used to estimate the capital coefficients are discussed by the Bangla-
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374 Economic Development and Cultural Change

desh Planning Commission (BPC).'? By multiplying sectoral outputs by
the capital coefficients, we obtain the estimates of the amount of capi-
tal used in each of the sectors. These estimates of the quantity of
capital used in each of the sectors are set out in table 1 together with
output levels. The aggregate amount of capital stock employed in the
economy in 1976-77 is estimated to be Tk 223,658 million.

The employment figures used to derive sectoral labor coefficients
were estimated by Alauddin from a number of sources.'* This was
necessary because estimates did not accompany the 1976-77 input-
output table. Without going into the controversies surrounding concep-
tual and measurement issues, labor employment is defined to include
only those persons who were actually engaged in various sectors of the
economy. Labor requirements for the agricultural crop sectors were
estimated by using per acre labor requirement data for various crops
from BPC.!* This required a consideration of distribution of acreage by
variety of crops and use of irrigation by techniques, and details of these
variables were obtained from Bangladesh Bureau of Statistics (BBS). 15
Estimation of labor requirements for livestock, forestry, and fisheries
sectors posed special problems, since information was not available
from the previously mentioned sources. The 1976-77 employment fig-
ures for these sectors were estimated by taking the 1975-76 estimates
of Clay and Khan.'®

The derivation of employment figures for the sectors within the
nonagricultural complex involved approximation and arbitrariness to a
certain degree. This was unavoidable because employment data ac-
cording to the sector-classification scheme used in the input-output
table were not directly available from any official source. Various
bodies provide employment data on the basis of broad categories of
economic activity,!” for example, industry (large and medium, small
and cottage), construction, services, transport, finance and banking,
and so forth. Industrial employment was estimated to be in the vicinity
of 1.2 million man-years.'® It consists of employment in large and me-
dium firms (about .4 million), in handloom industries (.2 million), and in
small and cottage industries (about .6 million). The Census of Manufac-
turing Industries employment figures (for large and medium industries)
available from the BBS were used as they broadly conform with the
sector classification of the input-output table.'® Small and cottage in-
dustry figures were allocated to different industries according to the
proportion of their value added except for those industries where the
small and cottage industry category was known to be nonexistent.
These included sectors such as fertilizer, petroleum products, cement,
and basic metals.?’ For mill-made cloth, jute textiles, and cotton yarn,
no addition was made for small-scale and cottage-produced goods as it
was included in the handloom sector. For the other nonagricultural
sectors, construction (.4 million), trade (.99 million), finance and bank-
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TABLE 1

OurtpuT, CAPITAL STOCK, AND EMPLOYMENT BY SECTOR: BANGLADESH, 1976-77

Output Capital Employment

(in Million (in Million (in Thousands

Number Sector Name Taka) Taka) of Man-Years)
01 Rice 33,700.1 32,470.143 6,910.272
02 Wheat 694.1 684.868 65.508
03 Jute 3,218.6 1,373.377 732.512
04 Cotton 1.1 .394 .368
05 Tea 650.0 586.430 24.480
06 Other crops 11,197.4 1,700.885 827.968
07 Livestock 8.941.5 939.752 1,143.560
08 Fisheries 9,232.7 6,870.976 631.960
09 Forestry 1,956.5 484.038 111.872
10 Sugar 3,410.1 574.602 104.983
11 Edible oil 1,221.3 157.792 23.511
12 Salt 849.6 23.789 74.812
13 Tobacco 2,379.1 97.305 20.965
14 Other food 2,681.6 106.996 110.523
15 Cotton yarn 1,562.5 1,092.188 44.905
16 Cloth: mill-made 725.1 422.153 16.885
17 Cloth: handloomed 4,812.0 1,275.180 200.000
18 Jute textile 2,995.5 2,814.572 184.062
19 Paper 604.1 833.054 8.992
20 Leather 3,400.3 775.604 70.780
21 Fertilizer 893.5 2,256.981 5.042
22 Pharmaceuticals 870.2 1,194.089 11.475
23 Other chemicals 1,492.5 2,048.009 29.659
24 Cement 450.9 1,173.061 2.305
25 Basic metals 2,319.4 1,065.532 8.504
26 Metal products 968.8 1,000.770 28.249
27 Machinery 912.9 1,129.075 14.071
28 Transport equipment 473.1 454.838 8.920
29 Wood 894.1 132.237 43.076
30 Miscellaneous industries 5,059.3 3,930.064 155.031
31 Urban house building 2,575.4 217.106 74.840
32 Rural house building 2,640.9 101.411 67.720
33 Nonresidential building 1,296.4 153.105 37.120
34 Construction: electricity 1,183.1 48.625 45.760

and gas
35 Construction: transport 1,209.2 52.358 53.360
36 Other construction 986.0 25.537 121.200
37 Petroleum 2,026.9 1,185.736 .456
38 Electricity 555.5 5,322.134 4.863
39 Gas 162.4 1,268.376 5.137
40 Transport service 7,052.3 22,506.709 400.000
41 Trade service 10,039.7 15,597.678 990.000
42 Housing service 10,219.7 85,163.820 1,196.900
43 Health 1,253.6 1,953.610 103.100
44 Education 2,191.3 3,307.548 281.100
45 Public administration 3,835.4 5,774.194 369.800
46 Banking and insurance 1,578.4 2,776.406 70.000
47 Other services 4,974.1 10,534.646 659.000
Total 223,657.750 16,095.124
375
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376 Economic Development and Cultural Change

ing (.07 million), electricity and gas (.01 million), transport (.4 million),
and services (2.61 million), employment figures were allocated for dif-
ferent component sectors according to the proportion of their value
added in the broad category of economic activity to which they be-
longed. The amount of labor employed in each sector is set out in table
1. The total amount of labor actually employed in the Bangladesh
economy in 1976-77 is estimated to be 16.095 million man-years.

The total available supply of labor exceeds that actually em-
ployed. Bangladesh population figures for 1976-77 were utilized to
estimate total available labor supply.?! The size of the civilian labor
force was calculated assuming a 33.9% participation rate.?* The figure
so derived was converted into standard units on the basis of the age
and sex composition of the labor force in the 1974 census.?* A conver-
sion factor of 0.50 was used for laborers in the 10-14 and over-55 age
groups. Female workers were converted into standard man units using
a conversion factor of 0.75. Taking all these into account, the total
available labor for 1976-77 is estimated to be about 24.41 million man-
years. It should be noted that other available estimates do not take into
account the age and sex composition of the labor force.?* Despite arbi-
trariness in our assumption concerning the conversion into standard
man-units, this aspect cannot be ignored. If no conversion factor is
used, the total amount of available labor in 1976-77 is (using Clay and
Khan’s suggested participation rate of 33.9%) 28.03 million man-years.
Undoubtedly it is difficult to estimate precisely the total amount of
labor willing to work in the economy. The two estimates could provide
the lower and upper limits of the actual labor force available for work.
However, available labor is considerably in excess of that actually
employed. Our estimates using conversion factors indicate involuntary
employment or underemployment equal to at least one-third of the
total available labor force, but this rises to over 40% if conversion units
are not used. The basic argument is not affected by the precise propor-
tion of the labor force unemployed or underemployed. Even allowing
for errors of approximation, some industries are clearly inappropriate
for Bangladesh given the labor-capital availability. These industries
can be identified.

IV. Empirical Results

Input-output analysis is well placed as a technique to highlight produc-
tion interdependence between sectors of an economy, and the 1976-77
input-output table for Bangladesh indicates that some sectors depend
heavily on resources from other sectors, whereas others show little
dependence on other sectors. Using the estimates of proportions of
direct to total requirements of output, capital, and labor to sustain a
unit of final demand, industries based directly on living resources (ag-
riculture, fisheries, and forestry) and the service industries show little
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relative dependence on other industries for inputs in producing output
to satisfy final demand. They also require relatively little employment
of labor and capital in other sectors. However, the construction and
energy industries are relatively heavily dependent on other sectors for
inputs, whereas manufacturing industries show an intermediate degree
of dependence. However, sectoral linkages or dependence (or indepen-
dence) of sectors are not the main concern in this paper. This has been
discussed elsewhere.?® The main purpose of this paper is to consider
the appropriateness of various industries to Bangladesh in the light of
capital-labor ratios required in the industries and the availability of
capital and labor in the economy.

Table 2 sets out the estimated capital-labor ratios of the sectors of
the Bangladesh economy in descending order of total (direct and indi-
rect) capital-labor requirement per unit of final demand. It is very
difficult to determine precisely which industries are inappropriate in
terms of their capital-labor ratios. However, the ratio of capital to
employed labor in the economy is estimated to be 0.0139. Industries
requiring capital and labor in a higher ratio than this certainly appear to
be inappropriate. However, available labor exceeds that employed. If
such labor happened to be employed, the capital-labor ratio would be
0.0092, using conversion factors, or 0.0080, if conversion units are not
used. In any case, sectors such as electricity, gas, petroleum, cement,
fertilizer, housing and transport services, paper, and basic metals in-
volve higher capital-labor ratios in terms of techniques used than seem
appropriate to factor availability in the economy.?® When considered in
terms of direct relative-factor intensity, the rankings change very little
as indicated by the value of the rank correlation coefficient (0.9713).
Nevertheless, if the dividing line of K/L = 0.0139 is applied, industries
such as tobacco, rural house building, and transport-related construc-
tion, which seems to be clearly inefficient if the total relative-factor
intensity criterion is used, do not appear to be so if one uses the direct
criterion. Thus, if the direct capital-labor ratio criterion is used, some
sectors will appear appropriate that are not so when the total criterion
is used.

To pursue the point of identifying appropriate industries in terms
of total as well as direct capital ratios, we have employed a linear
regression estimate to relate the observed direct ratios to the observed
total ratios. The total K/L and direct K/L values for the 47 Bangladeshi
industries listed in table 2 are plotted in figure 1. The following line
gives the best fit to the data for Bangladesh:

Total K/L = 0.01508 + 0.4281 Direct K/L, with ®)
R? = 0.8420, t-value = 15.487.

Since the first term of equation (8) is close to zero, the actual direct K/L
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Fic. 1.—Direct K/L ratios and total K/L ratios for 47 Bangladeshi indus-
tries listed in table 2.

values tend to overestimate the total K/L values—that is, total K/L
values are a fraction of the direct K/L values. This can be seen more
clearly by taking the difference between the total K/L and direct K/L
figures. The differences are shown in figure 2. Fitting a linear regres-
sion to the observations, we obtain:

Difference K/L = 0.01508 — 0.5719 Direct K/L, with 9
R? = 0.9049, t-value = 20.687.

This indicates that for a direct K/L value of greater than 0.0264, direct
K/L underestimates the total K/L, and the underestimate becomes
larger as direct K/L rises. For direct K/L values less than 0.0264, direct
K/L overestimates the total K/L values. For large direct K/L values,
total K/L is significantly underestimated by direct K/L, whereas it is
overestimated for very low direct K/L values. The error that arises in
the use of direct K/L values as estimates of total K/L values rises with
the size of direct K/L. Taking the absolute difference between total K/L
and corresponding direct K/L values, and fitting a linear regression line
to the scatter, the following results emerge:
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Fic. 2.—Difference between direct K/L ratio and total K/L ratio as a
function of direct K/L ratio for 47 Bangladeshi industries listed in table 2.

Absdiff K/L = — 0.00997 + 0.55765 Direct K/L, with (10)
R? = 0.8904, t-value = 19.123.

It is clear that direct K/L ratios can be poor indicators of total K/L
ratios, and (at least, in the case of Bangladesh) systematic errors that
vary with the size of direct K/L appear to be present. The size of the
absolute error term tends to be less for primary industries than for
manufacturing, construction, and energy industries.

In the critical area for choice of industries or techniques, use of the
available amount of capital in relation to the direct K/L values, rather
than total values, can give rise (as illustrated below) to misleading
results. However, if one merely wishes to exclude industries with the
most unfavorable K/L ratios, even direct K/L ratios will appear to give
an adequate guide to these. For example, industries ranked by total
criterion from 1 to 17 in table 2 would be inappropriate on either the
basis of total K/L ratios or direct K/L ratios.

In figure 3, we identify appropriate industries in terms of direct as
well as total factor intensities. To avoid clutter we have not shown the
sectors (ranking 01—-09 in table 2) that lie clearly to the northeast of the
rectangular OAMB region. The lines OA and OB mark the ratio of
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Fi16. 3.—Total K/L ratios and direct K/L ratios for Bangladeshi industries
with a total K/L ratio of less than .05. Appropriate industries can be selected
using these industries and capital-labor availability in the economy.

available to employed labor (.0139). Figure 1 shows all the sectors. A
total of 17 industries falling within the area circumscribed by OAMB
appear to be appropriate in terms of either of the two ratios. On the
total K/L criterion, four other sectors—namely, fisheries, tobacco,
rural house building, and transport construction—seem appropriate.
Handloomed cloth seems to be inappropriate on total K/L basis even
though it appears appropriate in terms of direct K/L. Nevertheless,
given unavoidable problems in the quality of the data, it may be wise to
take a conservative view and only regard those industries requiring
quite high capital-labor ratios as being inappropriate. Considering all
these, if one sets an upper limit of .02 for both direct and total K/L
ratios, we get the following picture of appropriate industries (in addi-
tion to those mentioned above): (1) appropriate direct K/L ratio: hand-
loomed cloth, other services, trade service, public administration,
electricity and gas construction, urban house building, nonresidential
building, health; (2) appropriate total K/L ratio: fisheries, tobacco,
rural house building, other services, trade service, mill-made cloth,
public administration; (3) appropriate in total but not included in no. 1:
rural house building, mill-made cloth; (4) inappropriate in total but
included in no. 1: electricity and gas construction, urban house build-
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ing, nonresidential building, health. We have already noted hand-
loomed cloth to be appropriate on the basis of the total criterion and
fisheries and tobacco on the direct one when the dividing line of K/L =
0.0139 is applied. In terms of table 2, capital-labor ratios are lowest in
agriculture and highest in construction and energy. Broadly speaking,
agricultural sectors and agroindustries are most appropriate for Ban-
gladesh’s available resources.

If one considers capital to be the factor that is basically in short
supply in Bangladesh (the limiting factor to production) then it is in-
structive to consider the capital requirements (direct and indirect) of
the sectors of the Bangladesh economy for fulfilling one unit of final
demand. Table 3 shows the sectors in terms of descending capital
requirements. Note that agricultural industries have a low capital re-
quirment per unit of final demand satisfied. It could be argued that
these industries should be given priority in investment. When the di-
rect requirements of capital per unit of final demand is considered and
sectors are ranked accordingly, the picture does not change much for
the sectors within the agricultural and agroindustries complex. As a
result, the coefficient of rank correlation is quite high (.8582). How-
ever, some significant changes in ranks of some sectors can be noticed.
On the direct K/L criterion, petroleum, transport construction, and
nonresidential building seem to have quite low capital requirements
even though they rank relatively high in terms of the total requirement
criterion. However, sectors like education, wheat, trade services,
other services, and banking and insurance on the direct criterion show
much higher ranking than on the total criterion.

It might be noted that if capital (K) required per unit of final de-
mand is plotted against the capital/labor ratio (K/L) for each sector the
scatter diagram in figure 4 emerges. A linear regression of the two
variables gives the best fit line as

K = 1.0182 + 52.1724 K/L, with an
R? = .8403, t-value = 15.387.

As the K/L ratios of industries rise, there is a tendency for the amount
of capital required per unit of final demand to increase. This would
imply that industries with low K/L ratios tend to give a higher per unit
return on capital invested (in terms of final demand satisfied) than those
sectors with high K/L ratios. Thus in terms of attaining the highest
returns on capital, a case can be made for directing the limited amount
of capital toward industries with low K/L requirements per unit of final
demand. From table 3 these can be seen to be the ‘‘agricultural’’ indus-
tries and agroindustries. It can also be seen that, on this basis, con-
struction and energy industries ought to be avoided as investment out-
lets, except to the extent necessary to support favored industries.
Table 4 ranks industries in direct as well as total labor require-

This content downloaded from 130.102.82.186 on Thu, 01 Oct 2015 06:40:40 UTC
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

6611 SYLT <l SIEET 1T ¥687°C doueInsui pue Supjueq 9
LS0E SSEL” 61 vL09°1 0¢ 650v°C syonpoid [elON 92
09°0C 9%0S" 12! SH6'1 6l 861" T uonensuIWpe dlqng S
LE'S9 8879'1 43 8798 81 9l6v'T Suip[ing asnoy ueqlf) 1€
19 EPEL'T o€ £856° Ll €269°C SUIp[ing [EHUSPISIIUON €€
80°CL LOS6'1 LE LSSL 91 ¥90L'C Jodsuer) :uondINNSU0) I3
§9°6e §200°1 SI ¥608°1 SI 6118°C 9[1IX3) AInf 81
19°6C 0TH8’ ¢l 1200°C i4! 1¥v8°C AIUIYdRN xd
L€y €LST'T 0T S619°1 €1 89/8°C Spew-[[iu :yjo[) 91
L6°0t £¥06° 1 £S10°C 4! 9616°C yi[eoy 17
86°CC 68L9° 60 65LT'T 11 6¥56'C S[edIWAYD 13410 €2
vL 1Y §99'1 91 YL9L' ol 6£€0°€ S3LISNPUI SNOSUB[[IISI 0€
SL'8C 6¥60° 80 STee’e 60 YLl ¢ S[ednnaseuwlreydq w
A 34 9078’1 L0 LS8ET 80 £90C' v 1adeq 61
L et 890L°1 90 €851t L0 ISeSy 901A198 Modsuel], oV
98yl S60L° S0 £590°v 90 SYLL'Y 19Z1[MI0q 1T
¥0°9¢ 0LES"T 0 £99¢° Y S0 ££06°S W) 178
1344} VLLE6'S Y4 LTl 0 8IST'L wnajonxd LE
$8°C [41%4 £0 IS¥6°L €0 £8L1°8 seD 6t
(4 X (\raz4 <0 pLYE'8 20 ¥685°8 901A19s uisnoy w
00°¢¢ 896¢°¢ 10 T€LETT 10 669L V1 Kypuoary 8¢
(%) 2dua1dpjIq DU yuey 10211 yuey [elo], 101098 IaqunN

LL=9/6] ‘HSTAVIONVE :ANVIWI(] TVNI] JO VIV ] NOITIIJN ¥3d SINTWIHINOTY TVIMV)) LOFHI(J ANV TVIOL

¢ 4T1dV.L

384

This content downloaded from 130.102.82.186 on Thu, 01 Oct 2015 06:40:40 UTC

All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

8'¢C
6v°¢tl
09'¢C
88°ST
L8°6T
98y
Ly'ey
61°8F
L0°¢T
86°L9
£8°6¢
3444
SL'S1
£CSl
W
ov'19
STL

£8°1¢
SI°6

oy et
wor
69°9v
1S9
LS'1

W
L6°ST

Ly

194
w
84
34
6¢
oy
[43

St
e
9
143
8¢
1T
(44
L1
£C
6C
8¢
9¢
01
144
81

SYot”
919’
(1334
81¢6°
9TLS”
9ELY’
£T6S°
98LS”
14782
8SIv’
139%:2
X478
142410¢
LT
0LeL
00£9°
££96°1
ILE’]
020L°1
96¢e’l
8¢90°1
eCel’l
oL’
98¥1°C
010¢°1
6£89°1

Ly
R4
194

134
[44
14

6¢
8¢
LE
9¢
133
143
33
[43
|43
0t
67
8¢
L
9¢
Y4
¥
X4
(44

S8LY

9tes”

189¢°

SLIL

£918°

8176

LLYO'1
L9111
99¢1°1
L86T°1
67¢e’1
88¢S°1
0LE’]
ov8e’l
98’1
61¢9°1
S689°1
909L°1
SeL8’1
01961
9966°1
8¢CI'C
9191°C
6781°C
119¢°¢
LvLT'?

b RIULETN G |

Ansalog

nes

sdo1d Y10

PoOM

095eqO],

Iegng

110 91q1pH

g

UOIdNIISUOd 13410
uono)

POOj} 12410

SOLIaYSLY

RSt |

Ioyrea]

Surp[ing asnoy [einy
uoneonpy

reaym

931AI3S 9pel],

B,

s[ejow Siseq
pawoo[puey :y10[)
sed pue £)10L1199]9 UOIONIISUOD)
SIDIAISS 13410

ure£ uono)
juswdinbs odsuery,

385

This content downloaded from 130.102.82.186 on Thu, 01 Oct 2015 06:40:40 UTC

All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

€0'9 L97°9 91 LT9°L6 |4 $68°€01 sdoxd 12y10 90
9¢°SY 999°9¢ 8¢ 766°09 (114 819°L01 uodsuen :uononNsuo)y S€
oLy L90°S 14! 9£9°201 61 20L°LOT 9D1AI3S Jpel], |87
81°¢ $0S°¢ ¢l 109°901 81 9017011 nes Al
€T 011°6¢ 81 8L6°L8 L1 L8OETT poo} 1210 14!
L9°61 01¢'4ve ST £97°66 91 €LS"ET yiresH 34
$6°11 956'v1 4! 1827011 Sl 9€T' ST uonensiurwpe stqnd 94
€9 10¢£°8 01 ¥9L°0C1 14! §90°6C1 901AI3S JUISNOH w
LY'6 09¢°¢l1 11 LOTLIT €1 L9Y" 621 1BIYM 20
L6°6C 090°6¢ Ll SLT'16 4! PEE 0L Ryed] (14
$9°C LIS 60 870°0¢! Il pSSTeel uonesnpy 144
87T are 80 9IY el 01 8¢S 9¢1 SIVIAIIS I3YI0 Ly
L8°S1 0£8°ST L0 796°9¢1 60 16L°791 uonodnIsuod 1_YIO 9t
8¢€'¢ 919°¢ 90 9957091 80 7817991 O01S3AI] L0
¥YToL 616'9C1 43 S8L'ES L0 $0L°081 SpeW-[[iw o) 91
¥0°6S £8L°801 %4 19%°SL 90 YT L8 pawoojpuey 3oy L1
w6¢l 9$6°0¢ SO S9t’ 161 S0 02¢°7TT 9[IXa) g 81
6S°¢ L8Y'8 €0 608°LTT 0 967°9¢C dY 10
ele 6678 20 $16°96T €0 £18°¥9C anf €0
01°8¢ 16v°€8 ¥0 SLIEIT 20 991°L6C ure4 uoyo) ST
06'8 8¢Y Ee 10 80°TvE 10 0TS°SLE uo0310) ¥0
(%) 2duaI3PIg ERIEIEY 1 (g sjuey 1211 jyuey 201 BULEN JaquinpN

LL=9L6] ‘HSTAVIONVE :ANVIWI( TVNI JO VIV ] NOITII]N ¥dd SINIWININOTY YOgV] LOFUI(] ANV TVIO],

¥ 414V.L

386

This content downloaded from 130.102.82.186 on Thu, 01 Oct 2015 06:40:40 UTC

All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

69°CS
£6°Cl
S¥'9¢
8Y'¥C
98’11
10°1L
89°6C
9¢°se
6°8¢
w6l
sTT

8681
Ly'vy
178y
0¢°06
Iv'Le
06°0%
18°C¢
Iv'8

00°L

LT'8Y
§S°0S
YT
SL'LT
10°8¢
96°81

§SL°0T
wmlrs

128°¢l
9L0°ST
9TY'L

143: 044
8vS 91
8L6°CC
£66°ST
1L0°¢1
8¢¢71

t6'tl
615"ty
€LL79E
L6T°69
009°1¢
S6T°SE
06%°8C
908°L

8869

8II°LY
Siy'6v
9L6°1T
9$$°LT
76S°8¢
£ST°61

194
144
34
8¢
0t
Big
LE
6¢
44
£
194
L
oy
w
Ly
33
143
6C
0T
61
33
9t
w
¥
9
| 4

£6L7°6¢
606°6¢
(4A4Y
9LS" 19
¥19°79
LEL'E9
LEV'Y9
$86°19
08L799
867°L9
067°89
S66'VL
16£°SL
6L 9L
IvL9L
YLy ¥8
967°98
97898
198°76
LET'V6
079°L6
LYL'L6
678°86
L1 66
evs 101
0sS 101

s[ejow oiseq
sen

055eqO],

juswdinbs 110dsuely,
doueInsul pue Juryjueq
Aomoarg

sjonpold (el
AIduryoepy

19zZ1Ia

B3],

A11S310

921AI9s 1odsuel],

1adeq

JudWI)

wnajondd
s[ednnadseuLIRyd

sed 29 AJI0L1)I9[9 1UONINIISUO)
Suip[ing asnoy [einy
pPoom

SAUAYSLY

Buipiing asnoy ueqin
3uIp[ing [BNUSPISIIUON
110 91qIpd

S[e21WaYd I3Y10
SOLIISNPUI SNOJUB[[IISIN
Iegng

Y4
6¢
£l
:14
9%
8¢
9T
L
| 4
SO
60
oy
6l
¥
LE
w
143
[43
6C
80
Ie
33
8!
€T
0¢
01

387

This content downloaded from 130.102.82.186 on Thu, 01 Oct 2015 06:40:40 UTC

All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

388 Economic Development and Cultural Change

15.0 , :

125 | 4

10.0

75

5.0

Total Capital (million taka)

25

1 A . —r

(V] 0.05 0.10 015 0.20 0.25
Capital — Labour Ratio (million taka/man year)

Fic. 4.—Relation between the total K/L ratios of sectors of the Bangla-
desh economy indicated in table 3 and their total capital requirements per
million taka of final demand for 1976-77.

ments per unit of final demand. On either criterion, agricultural indus-
tries rank very high. The coefficient of correlation between rankings of
industries is .8670. Despite this close association between the two
attributes, some changes in rankings can be noticed. Considering total
labor requirements, sectors like mill-made cloth and handloomed cloth
appear to rank very high. Their ranks drop dramatically only if direct
labor requirements are taken into account. In contrast, sectors like
wood, forestry, and banking and insurance rank much lower in total
employment generation than in direct labor requirements. A compari-
son of sectoral rankings in tables 3 and 4 indicates that sectors requir-
ing higher amounts of capital are not necessarily those that generate
higher employment. The rank correlation coefficient between total cap-
ital and labor requirements is —.3017, which shows little correspon-
dence between employment creation and industrialization. The corre-
spondence, if any, seems to be in the opposite direction.

V. Concluding Remarks
The analysis suggests that certain industries are relatively more appro-
priate than others. It seems that most agricultural industries are quite
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appropriate to Bangladesh in terms of their capital-to-labor require-
ments. This indicates that there is a case for expanding these indus-
tries.

However, some limitations of the analysis should be kept in mind.
We do not live in a two-factor world. All labor is not necessarily
homogeneous and easily substituted. Furthermore, land and natural
resources are important inputs in production from living resources.
Expansion in agricultural, fishing, and forestry industries may, there-
fore, be subject to decreasing returns, and consideration needs to be
given to whether expanded production is sustainable. Despite this, at
least over a small range, there seems to be a case for expanding these
industries.

Again, production in a particular sector may be either by a variety
of techniques or by machinery of different vintages. Much capital is
already embodied. It is possible that only new investment is free. Con-
sequently, incremental output-capital ratios or capital requirements
may differ from those estimated from existing capital stock. These
limitations are inherent in input-output analysis and are a further rea-
son for caution.

The analysis, despite its limitations, indicates sectors that might
be given preference in Bangladesh for expansion in terms of the appro-
priateness of their K/L ratio as well as capital and labor requirements
per unit of final demand. It seems that in the past there has been an
urban bias, that is, a number of urban-located industries with inappro-
priate factor proportions (some of which are relatively inefficient) have
been developed.?” A case could be made on productivity grounds for
expanding investment in several industries based on living resources.
However, it could also be argued that measures that encourage urbani-
zation and modernization help to reduce population growth rates and
should be preferred as a long-run strategy.”® A further complication
is that greater emphasis on increasing resources in the rural sector,
if it is associated with greater trade in primary products, may bring
about structural dependence, economic risks, and problems of sustain-
ability.?®

Finally, the transition from total to direct criterion leads to a
significant divergence in rankings for a few sectors even though this
has apparently little impact on the overall sectoral rankings. But there
is a clear need to draw a distinction between total and direct require-
ment criteria and trade-offs between more and capital-intensive indus-
tries. The total criterion is likely to provide a more realistic indicator of
factor requirements. As the findings in this paper indicate, sectoral
priorities assigned only on the basis of direct requirements of capital
may lead to the promotion of sectors that are not consistent with a
country’s factor endowments and add to distortions in resource alloca-
tion. This is so despite the fact that direct K/L ratios may be sufficient
to identify the most inappropriate sectors for a developing country.
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Notes

* We thank anonymous referees for their helpful suggestions based on an
earlier draft of this paper.
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