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ABSTRACT

This thesis constructs an econometric model for Bangla-
desh, integrating an input-output (I-O) system with a stan-
dard macroeconomic model. This integration helps determine
not only effects of macroeconomic policies on the supply
side (sectoral outputs and incomes) of the economy but also
feedbacks of sectoral incomes on to the demand side.

A simple Keynesian macroeconometric sub-model is estimat-
ed for the demand side of the economy, while the supply side
is described by the 1976-77 1-0O table of Bangladesh. The
integrated model describes the past experience in Bangladesh
with reasonably small error. Analysis of the government's
macroeconomic policies for 1981-82 on the basis of the inte-
grated model reveals that they are inconsistent with secto-
ral output projections by the Bureau of Statistics. Such in-
consistency may have aggravated 'structural' inflation and
'disguised' unemployment problems.

The main policy conclusion is that macroeconomic policies
should be directed at the agricultural sector. Besides
raising productivity, policy measures such as more agricul-
tural credit and agricultural public works would give the
poor much needed income for the expansion of domestic mar-

kets for industrial goods.
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Besides contributing to applied econometrics, this thesis
provides a framework that may aid better co-ordination be-

tween the Planning Commission and the Department of Finance

in Bangladesh.
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Chapter 1

INTRODUCTION

Models are essential aids to clear thinking.

- Gunnar Myrdal

(Asian Drama, vol.lII, p.1962)

1.1 STATEMENT OF THE PROBLEM

Models have increasingly become essential tools for de-
velopment planners® and macroeconomic policy makers.? But
the analytical framework and the focus of models which de-
velopment planners use differ from those of economic policy
makers. In particular the analytical framework of develop-
ment planning models involves, explicitly or implicitly, an

economy-wide, multisector model. The core around which all

! By development planners we refer to those concerned with
medium to long-term issues that might be placed under the
broad heading of "development strategy". Their focus is
chiefly on real variables such as the growth and structure
of production, employment and sectoral investment.

* By macroeconomic policy makers we refer to those concerned
with relatively short-run issues that can be placed under
the broad heading of "stabilization policy". They deal
primarily with macroeconomic policies such as monetary and
fiscal policies as they affect various nominal flow-of-
funds balances, e.g., balance of payments, government ac-
counts, savings-investment balance.

-1 -



| 2
such models are built is the input-output (I-0) model, pio-
neered by Wassily Leontief. A typical planning model will
combine either one of Harod-Domar aggregate growth models,
static and dynamic linear programming models and Chenery
two-gap models or some combinations of all with the Leontief
I-0 model.?

As a general rule, such 1I-0 models provide the sectoral
details and consistency checks among sectoral targets in

terms of output and exogenously determined final demand

(e.g., investment) targets in the various sectors. An I-0O
model also seeks to provide a consistency check between
over-all import requirements and export possibilities aris-
ing out of or associated with various sectoral output. If a
set of capital and skill coefficients for individual sectors
is available, an 1I-0 model can also estimate requirements
for capital and skilled labourers.

‘ However, the I-O model does not provide solutions for op-
timal combinations of sectoral output or of input-mix in
each sector. Programming models provide the necessary exten-
sions of the consistency models of the I-0O variety to opti-
mization criteria. But optimization is' subject to the con-
straints arising from technological production possibilities
and limited resourses, which may be distinguished in terms

of foreign exchange and domestic savings, following Chener-

3 For a good discussion on this, see Blitzer, Clark and Tay-
lor (eds.), Economy-wide Models and Development Planning,

Oxford University Press, 1975,
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y's two-gap model. An I-O0 model and its extensions into
planning models does not usually handle the question of in-
flation, except indirectly by postulating an equality be-
tween costs and prices in each sector; it does not deal with
questions of fiscal, monetary and balance of payments poli-
cies. The standard practice is to deal with macroeconomic
policies as a subsequent or subsidiary exercise after inter-
sectoral flows have been established.

In short, the principal concern of these models is "what
could happen if 'socially optimum' readjustment of the econ-
omy occurred in response to policy changes”, rather than
"what would happen if independent economic units which make
up the economy followed their traditional behavioural pat-
terns in response to such changes" (Behrman, 1975, p.461).
As a result these models usually include only real phenomena
and are characterized by supply bottlenecks due either to
foreign exchange or to capital constraints or to both.

On the other hand, the models used for macroeconomic pol-
icy analysis are aggregative in nature and do not directly
incorporate inter-sectoral transactions (I-O relations). "As
a result, macroeconomic policies often do not reach to the
micro level; even if they do, they handle micro problems
such as supply inelasticity in agriculture, very ineffi-
ciently. These models deal with behavioural relationships
such as consumption, investment, net exports, and money de-

mand functions, and institutional relationships such as
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those relating to tax yields, money supply, wage-price for-
mation, and the like, which are largely left out of I-O mod-
els.

As opposed to long and medium-term concerns of the plan-
ning models, this type of model is concerned with short-run
issues, broadly categorized as "stabilization" within the
framework of national income determination.* The concern is
focused largely on various nominal flow-of-funds balances,
in particular, the government accounts, balance of payments
“and saving-investment balance. The analytical framework for
such models is provided by macroeconometric models 1in the
'Keynesian' and/or 'monetarist' traditions. The national in-
come and product accounts provide both the data base and the
underlying conceptual framework for policy analysis at the
macroeconomic level.(Dervis, De Melo, Robinson, 1982, p.5).

In those economies, where development planning and eco-
nomic policies are ususally conducted by two separate minis-
tries (typically, a Ministry of Planning and a Ministry of
Finance), the difference of concerns and of analytical
framework in their respective models, often leads to lack of

co-ordination.® As a result, either macroeconomic policies

* For a good discussion on various 'stabilization' issues,
see Cline, W. and Wientraub, S. (eds.), Economic Stabilza-
tion in Developing Countries, Brookings Institution, Wash-
ington D.C., 1981.

s For good discussion on this issue, see Dervis, De Melo and
Robinson (eds.), General Equilibrium Models for Develop-
ment Planning, Cambridge University Press, 1982; (special-
ly the introduction).
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(e.9 1iberal credit policy) instead of raising output, may
€ogey

g nerate structural inflation or sectoral development and

lnvestment programmes may fall apart in the face of a rising
pr1ce level. For example, since economic policies are di-
rected at the macro level without due information about in-
aividual productlon sectors, certain government fiscal and
monetary policy combinations may increase in demand for some
output whose production cannot be increased, at least in the
short run, because of structural bottlenecks. As a result,
the 'Keynesian multiplier' will occur only in nominal terms
(Rao, 1952). On the other hand, planners may set some in-
vestment target to free a given sector from structural bot-
tlenecks, but fiscal and monetary policies may not accomo-
ate the reqguired private investment. Moreover, since the
1-0 model does not explain final demands on the basis of ec-
onomic behaviour but rather treats them as exogenous, it
short-circuits the income propagation mechansim. This,
then, leads to inconsistency between the forecasts of the
Ministry of Planning and the Ministry of Finance regarding
changes in gross domestic product (GDP) due to changes in
exogenous variables.

Therefore, for the successful harmonization of stabiliza-
tion policies and development strategies, the analytical
framework of both the multisectoral and econometric models
need tb be bridged, so that impacts of monetary and fiscal

policies can be traced to the individual producing sectors.
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Such a bridge will ensure the consistency of macro policies
at the micro level. The need for such a bridge between ma-
croeconmetric and I-0 models has been identified long ago by
Klein (1965, p.319) in the context of the Indian economy. To
guote him :

The two major developments in modelling an economy

have been the construction of aggregative econo-

metric models and the construction of input-output

models. .... The question becomes one of whether

we should concentrate on a detailed analysis of

final demand or of intermediate demand, or of

whether we ought to try to build a more general

system encompassing both the traditional economet-

ric model and the input-output model.

Though the analytical frameworks and data of the macroe-
conometric and 1I-O models are apparently different, there
exists a relationship between them. Table 1.1 shows this ac-
counting relationship between inter-industry transactions,
final demands and factor payments.

Macroeconometric models in general have concentrated on
the structural and accounting relationships between the fi-
nal demand block and the factor payments block, with only
cursory treatment of the inter-industry transactions within
the economy. On the other hand, the I-O model in general
concentrates on the structural and accounting relationships
between the inter-industry transactions block and the final
demands block, without examining the conditions governing
the demands. Thus, the final demands bldck, being common in

both, provides the necessary link between the 1I-0 and ma-

croeconometric models. However, there is a lack of congru-




TABLE 1.1

Relationship Between Interindustry Transactions, Final
Demand And Factor Payments
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ence between the wusual categorization of final demands
(C,1,6,X-M) in the macroeconometric models and the final ae—
mand deliveries by sectors in the I-O model. Therefore, if
1-0 final demand deliveries can be linked to the components
of aggregate demand, then the impacts of macro policy vari-
ables can be traced to the individual producing sectors and

the income propagation mechanism will have a complete loop.




1.2 PURPOSE AND ORGANISATION OF THE PRESENT STUDY

Bangladesh is no exception to the kind of problem stated
in the previous section. Shortly after independence in De-
cember 1971, the Bangladesh government set up the Bangladesh
Planning Commission under the Ministry of Planning to per-
form three broad sets of functions : (a) to prepare annual
and longer term plans, (b) to recommend to the government a
range of policies and institutional changes and (¢) to act
as the central agency for co-ordination of economic poli-
cies. Although the Planning Commission constructed two I-O
tables in order to prepare two five-year and one two-year
plans, it did not attempt to construct a macroeconometric
model. Macroeconomic policies (monetary, fiscal and ex-
change rate policies) are designed largely on the basis of
intuitive logic and subjective judgement. The consegquence
of this is that the Commission's third term of reference re-
mained not only unrealized, but also the First-Fiverear
Plan (1973-78) and the Two-Year Plan (1978-80) largely
failed to achieve their objectives (Islam, 1977, pp 5-10,
63-81). "

The situation is confounded by the Ministry of Finance
which conducts macroeconomic policies also on the basis of
intuition and judgement. Had they attempted to estimate the
parameters of economic behaviour and institutional func-
tions, there would have been a basis for dialogue between

the stabilization policy makers and development strategists
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so that a better co-ordination could have been achieved. In-
stead, what has emerged is a lack of consistency between
sectoral programmes and macroéconomic policies. In fact, in-
flation due to expansionary fiscal and monetary policies is
said to be one of the major causes of failure of the two
previous plans (Islam, 1977, pp 51, 150-51, 258; The Second-
Five-Year Plan, p I-3).

Thus the purpose of the present study is to construct a
macroeconometric model and then to integrate it with the
most recent (1976-77) I-0 table of Bangladesh with a view to
laying the ground for dialogue between the macroeconomic
policy makers and the development strategists. The study is
organised as follows : Chapter II reviews the I-O and the
macro models for Bangladesh. It is found that the 1976-77
I1-0 model of Bangladesh does not have a proper demand dimen-
sion as it does not explain the final demands from equations
of economic behaviour. On the other hand, the two available
econometric models for Bangladesh are seen to be inadegquate
in providing a demand dimension to the I-O model. Alterna-
tiQe methodologies of providing such a demand dimension to
an I-O table by integrating it with a macroeconometric model
are discussed in Chapter III, It is found that the methodol-
ogy developed by Preston (1972) is more satisfactory in
terms of applicability. After examining different multiplier
properties of an integrated system , its application to de-

veloping countries is reviewed to determine how wuseful an
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integrated I-O macro model is ' in conducting and analysing
economic policies. A macroeconometric model for Bangladesh
ijs constructed in Chapter IV, This aggregate model is inte-
grated with the 1976-77 I-O table of Bangladesh in Chapter
v. The statistical fit of the integrated I1-O0 macro model in
terms of root mean square percentage errors is found quite
satisfactory. Moreover, the sign and size of the multipliers
conform with economic theory. The integrated I-O macro mod-
el is used to test the consistency of the 1981-82 budget of
the Bangladesh Government and it 1is concluded that the
over-all monetary and expenditure programmes for 1981-82 are
inconsistent with the projection of the Planning Commission.
Finally Chapter VI summarizes the study's conclusions and

suggests possible extensions of the model.




Chapter 1II

A REVIEW OF MACRO MODELS AND THE 1976-77 INPUT-
OUTPUT MODEL FOR BANGLADESH

To my mind, the business of economics is the accu-
mulation of tested empirical generalization about
relationships that prevail in the current 'real-
world' economy.

- Gardner Ackley

(Macroeconomics, 1978, p.IX)

Bangladesh is probably the poorest country in the world.

In the World Bank Atlas (1974) only Rwanda was tentatively

estimated to have a smaller per capita income than Bangla-
desh. On that criterion, two other countries are equally
poor, but none of these three has anything like the popula-
tion of Bangladesh. It is no wonder that growth is the chief
concern of economists and policy makers interested in Ban-
gladesh. Deficiency of demand of a Keynesian type has not
generally been thought to be relevant for dealing with the
problems of economic development. Availability of capital
treated as a limiting factor in production is seen to be
central to the understanding of the problems facing Bangla-
desh. The conventional wisdom is that if required capital is

available then the vicious circle of poverty can be broken

—11_
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and the country can be freed from structural bottlenecks of
all sorts.

Therefore, the emphasis of both partial and economy-wide
studies is placed on the supply side of the economy. To the
extent the Keynesian consumption function provides some clue
to domestic saving mobilization for capital formation, it
has served as an analytical tool. The capacity-creating role
of investment is emphasised over its demand creating role.
The role of net exports as a foreign exchange earning source
is emphasised over its role as an injection into the circu-
lar flow. In short, the dominant framework for macroecondmic
policy analyses and policy recommendations has been provided
by some variants (e.g., the Mahalanobis model) of the Har-
rod-Domar growth model, the Chenery two-gap model and the
Leontief input-output model. This is evident from the fact
that the two five-year plans and the one two-year plan of
the Bangladesh Planning Commission were based on an input-
output system combined with a variant of the Harrod-Domar
growth model and the Chenery two-gap model. As of today the
Planning Commission does not have an economy-wide macroeéo—
nometric model of the Keynesian aggregate demand type.

Since its inception in 1972, the Bangladesh Planning Com-
mission has compiled two input-output tables, one for
1972-73 and another for 1976-77.¢ The 33-sector incremental

input-output matrix at 1972-73 constant prices was used in

¢ The fiscal year in Bangladesh is from July to June.
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preparing the First Five Year Plan (1973-78) of Bangladesh.
gince this incremental input-output (I-0) table was adapted
from an earlier work’ on the then East Pakistan, it was
found inadequate to describe the structure of the Bangladesh
economy (Government of Bangladesh, 1980b, p 1). Consequent-
ly, the Planning Commission made an attempt to compile an
I1-O table for Bangladesh directly from primary data. The re-

sult is the 47- sector® I-O table at 1976-77 prices.

2.1 BASIC FEATURES OF 1976-77 INPUT-OUTPUT TABLE

\ .
The basic features of the 1976-77 input-output table may
be summarised as follows :

a) The Balance Egquations: Total supply of the ith product

consists of gross domestic production (Xi) and imports
(Mi). Deliveries of the ith product are composed of
six categories : Private consumption (Ci), public con-
sumption (Gi), gross fixed capital formation (Ki),
stocks changes (STi), exports (Ei) and intermediate
deliveries (zij). I1f we define Vj and Yj as gross
value-added in sector j at market price and at factor
cost respectively, and Tj as indirect taxes less sub-

sidies on jth sectoral output then we may write :

Xi + Mi = g Zij + Ci +Gi + Ki + STi + Ei ..2.1.1

’ A.R. Khan and A. McEwan, Regional Current Input-Output Ta-
bles for East and West Pakistan, Research Report # 63, Pa-
kistan Institute of Development Economics, Karachi, 1967.

* For details, see Government of Bangladesh, 1980Db.




b)

c)

X3

i zij +vj . s 00 2‘1.2

Vi = T + Yj | cee. 2.1.3

(i=1,2, .... 47)
(5=1,2, +v.. 47)

Intermediate Demand Equations: Following the conven-

tional assumption of input-output analysis,® it has
been assumed that the intersectoral current input de-
liveries (Zij) are proportional to the output levels

(Xj) of the using sectors. Therefore,
Zij = ﬁjxj LI I 2.1.4

where a5 is the current input coefficient or

'technical coefficient' of production.

Treatment of Imports: This is a thorny issue in the

construction of an I-O table. Imports may be classi-
fied into two types : competitive and non-competitive.
The former constitute part of total supply of goods
and services and compete with domestic supply. Non-
competitive imports are essential ingredients of the
production process. While competitive imports are

treated as a column vector, non-competitive imports

" are treated as a row vector (Taylor, 1978, pp 14-15).

However, due to lack of detailed statistics on imports

* For
3.1.

theoretical discussion on the 1I-0 model, see Section
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by type and use in the production process and in final
demand, imports have been treated as competitive and
classified into 47-sectors without looking at specific
type of use - intermediate or final. This has been
done by assuming that imports of a particular good are
proportional to the domestic production of that good.

That is

Mi = m, Xi cees 2.1.5
where Mi and Xi are sectoral imports and domestic

gross output and m, is 'import-coefficient'.

Following the classification of total imports into
47-sectors, they have been added to domestic supply to
derive total available supply of a particular commodi-
ty. Total availability, thus obtained, has been allo-
cated to the vérious producing sectors and final de-
mand categories without specifying the origin
(domestic or imports). Obviously, this approach does
not reveal the actual import content of the input-
structure of producing sectors or of final demand.

Final Demand Categories: There are only five catego-

ries of sectoral final demand deliveries. They are :
private consumption, public consumption of goods and
services, gross capital formation, stocks changes and

exports.
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e) Valuation of Transactions: As there was not adequate

information on the trade and transport costs of in-
puts, market prices have been used in recording the
transactions in the 1-0 table.

f) valuation of Exports and Imports: In the trade statis-

tics exports and imports are recorded at F.0.B., and
C.I.F. prices respectively. The F.0.B. price has been
treated as the relevant market price of exports. The
market price of imports is higher than C.I.F. price
by the amount of import duty and the trade and trans-
port margins, To value the 1imports at market prices
an 'import conversion factor' has been estimated for

each sector as :
*
Qi = Mi / Mi

where Qi is the import conversion factor for sector i
*
Mi is the import of the ith commodity at C.I.F. price

Mi is the import of the ith commodity at market price.

g) Direct and Indirect Requirement Matrix: Using equa-

tions 2.,1.4 and 2.1.5, equation 2.1.1 can be writ-

ten as :

Xi + m;Xi - ainJ = Ci + Gi + Ki + STi + Ei

pX
J
e o0 2.1.6

In matrix form 2.1.6 can be rewritten as :

[I"'M'A]X=F 500020107
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Therefore,
x=[1+M-aA11F tee. 2.1.8
where
A is the matrix of technical coefficients
M is the diagonal matrix of import coefficients and
X is the column vector of sectoral gross output
F is the column vector of final demand deliveries.

The results of the 1976-77 I~O table have been used to
formulate the Second Five Year Plan (1980-85) of Bangladesh.
In the next section we will have a look into the I-0O macro
model, based on the 1976-77 I-0O analysis, of the Second Five
Year Plan (SFYP).

Even though the 1976-77 I-O table has been constructed
following the conventional technique, the absence of a 'fac-
tor payments' block or a 'primary input coefficient' block
makes it less wuseful in dealing with employment effects of
any policy changes or in dealing with sectoral prices and
hence with inflation, Also this I-0 table cannot shedAany
light on the possibility of import substitutions as it does
not distinguish between competitive and non-competitive im-
ports. Finally, this I-O model could have been more useful
if sectoral final demand deliveries were categorized at a
more disaggregated level. This would have made it possible
to analyse demand at a disaggregated level along with disag-

gregated supply.
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2.2 THE MACRO MODEL FOR THE SECOND FIVE YEAR PLAN

The Second Five Year Plan (1980-85) of Bangladesh is
based on a macro model whose analytical framework is provid-
ed by the Leontief input-output system, the Chenery two-gap
model and the Harrod-Domar growth model.!°® While the 1I-0
system is designed to ensure sectoral balance for consistent
projections, the Harrod-Domar type aggregate model is used
to describe alternative growth paths of the economy, con-
cieved in terms of aggregate savings, investment and income
relationships. At the same time the two-gap model seeks to
investigate the gap between savings and investment, on the
one hand, and the gap between exports and imports, on the
other. While the Harrod-Domar type growth model treats cap-
ital as the only scarce factor of production, the elabora-
tion of the two-gap model introduces an additional scarce
factor, foreign exchange.

The building blocks of this macro model are the results
of the 1976-77 1-0 analysis. Although the I-0 analysis con-
stitutes the core of the model, it does not treat all the
components of final demand as exogenous. Consumption has
been divided into 'basic needs'!! and 'non-basic needs’
items. Basic needs consumption is determined outside the
model on the basis of per capita income elasticity of demand

and a postulated growth rate of per capita income. Non-basic

1o por details, see Government of Bangladesh, 19804.

1: Basic needs items include foodgrains (rice, wheat), sug-
ar, edible oils and cloth.
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needs consumption 1is 'endogenised' by using the assumption
that sectoral share in non-basic needss delivery is a fixed
proportion (consumption coefficient) of total expenditure on
non-basic needs goods. Likewise, part of fixed investment is
determined endogenously by linking investment demand with
capacity expansion by way of incremental capital-output rat-
ios.

The basic needs consumption expenditure drives the I-0
macro model. For alternative gross domestic product (GDP)
targets, the projected increase in the consumption of basic
needs items is obtained from the Basic Needs submodel.
This, in turn, drives the model to determine sectoral gross
output in the usual solution of the I-0 system to sustain
the increase in basic needs consumption. Once sectoral gross
outputs are determined, sectoral investment reguirements are
calculated from the incremental capital-output ratios. The
model endogenously determihes imports by way of sectoral im-
port coefficients!? once sectoral gross outputs are deter-
mined and hence, given exogenous export possiblities (tar-
gets), trade deficits can be calculated. The import-export
gap, together with the volume of investment in the Plan ter-
minal year (1985), determines the 1level of 'required' sav-
ings to achieve the targeted growth of GDP. With exogenous

projection of public consumption, it is the increase in pri-

'? Sectoral import coefficient is defined as :
. mg =Mi / Xi , where Mi is import of commodity i and
Xi is domestic production of commodity i.
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vate non-basic needs consumption expenditure that is,
therefore, residually determined in order to generate the
'required' savings. The simultaneous solution of the model
ensures that sectoral output will grow in such a way that
supply from domestic production and imports exactly matches
all categories of sectoral demand (intermediate and final)
in the terminal year.

To the extent that non-basic consumption expenditure and.
sectoral investment requirements are 'endogenised', this I-0
macro model does have a demand dimension and can capture the
feedback of the income propagation mechanism on to aggregate
demand. However, this treatment of demand is inadequate.
Employing the proportionality assumption (i.e., the sectoral
share in a non-basic item is a fixed proportion of total ex-
penditure on non-basic consumption) behavioural aspects of
consumers are totally ignored and consumers are reduced to
mere mechanical creatures. It is hard to distinguish between
sectoral consumption coefficients®® and sectoral technical
coefficients.

Similarly, the treatment of investment solely in terms of
incremental capital-output ratios is inadequate, because it
implies no excess capacity, whereas 1in reality it has been
found that the manufacturing sector of the Bangladesh econo-

my is operating at less than full capacity (Faaland and Par-

'* Sectoral consumption coefficients are defined as :

Ci = ¢;zCi; rcjy=1, where Ci_is sectoral share of
non-basic needs consumption and I Ciis total non-basic
consumption expenditure.
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kinson, 1976, p 10, Bangladesh Bank, Annual Report, 1979-80,
p 20). Moreover, its reliance more on technical rather than
behavioural aspects of investment makes it less useful for
the purposes of policy making. 1If policy makers do not have
information on other factors influencing private investment,
beyond the portion determined by the incremental capital-
output ratios, how can they prescribe policies to ensure the
'required’' amount of investment will be forthcoming?
Similarly, not all imports are determined by constant
'import coefficients'. While technical factors play a large
role in the determination of raw-material imports, imports
of consumer goods cannot be treated in this fashion. Con-
sumer imports are, by and large, related to factors that in-
fluence consumption behaviour and are dependent on govern-
ment's import policy.'* Though capital imports are dictated
by technical needs, and like material imports are arguments
in the production function, they are not entirely determined
by technological facts. Decisions to import capital goods
are related to the very decision of fixed investment and so
they must be influenced by factors that influence the deéi-
sion to invest in the first place.
Thus, it is important to predict components of final de-
mand from equations rooted in economic behaviour in order to

provide the supply-oriented 1I1-0 model with a proper demand

14 In Bangladesh imports are regulated through import poli-
cy, announced in the month of June for the following
year.
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dimension. Only then is it possible to deal with fiscal and
monetary policies as an integral part of the model and not
just as subsequent or subsidiary exeréises once intersecto-

ral flows are established.

2.3 MACROECONOMETRIC MODELS FOR BANGLADESH

Within the Keynesian framework, there are so far only two
macroeconometric models for Bangladesh. The first attempt to
construct a macroeconometric model for Bangladesh was made
by Hossain (1973). The objective of Hossain's study is to
describe the interrelated processes involving production,
savings, investment and external trade. This model was used
to simulate the future path of some macroeconomic variables
as well as to check the internal consistency of the annual
development plan of the Bangladesh government. The model has
six basic components :

a) Production functions for five sectors : agriculture,
manufacturing, social overhead, commercial and finan-
cial services and general services,

b) Imporf functions for consumer goods, capital goods and
raw-materials,

c¢) Private and public consumption functions,

d) Direct and indirect tax functions,

e) Money demand function, and

f) Food grain demand function,
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In general, production functions of the Harrod-Domar type
with capital as the limiting factor are used. In particular,
value added is assumed to be a function of capital stock and
weather conditions (approximated by a dummy variable) in ag-
riculture, of capital stock and imported raw-materials in
manufacturing, of lagged capital stock in social overhead,
of capital stock and agricultural value added in the commer-
cial and financial sector and of capital stock in the gener-
al services sector,

Capital, consumer and raw-material imports are assumed to
be functions of total investment, total value added and cap-
ital stock respectively.,

Private consumption is postulated to depend on disposable
income and public consumption on total investment and tax
receipts.

While direct taxes is a function of current and lagged
total value added, indirect taxes 1is a function of total
current value added.

Demand for real cash balances is postulated to be a func-
tion of total current value added. Interest rates are ex-
cluded from this function on the ground that money markets
and capital markets are almost non-existant in Bangladesh.

On the basis of calculated values for impact multipliers,
Hossain identifies three crucial variables affecting GNP.
Weather conditions have the greatest impact effects on GNP

followed by capital stock and exogenous exports.
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Hossain used his model to estimate the values of exoge-
nous (policy) variables (e.g., public investment) required
to achieve target values of the endogenous variables (e.g.,
GNP). In this way he concluded that the investment decisions
of the Bangladesh government, as reflected in the Annual
Plan (1972-73), were consistent with targets.
| Hossain's work has brought out some interesting phenomena
about the Bangladesh economy. For example, he investigated
quite extensively the nature of technological progress in
the Bangladesh economy by specifying a CES production func-
tion characterized by Hicks and Harrod-Solow neutral techni-
cal progress. He found no evidence of Hicks-neutral techni-
cal progress and the evidence in favour of Harrod or Solow
neutral technical progress was not very conclusive, either.
Neither did he find any evidence of constant returns to
scale for the aggregate economy; rather, the evidence
strongly suggests decreasing returns to scale.

These findings have serious implications for the process
of economic development and growth. Absence of technical
progress together with decreasing returns to scale leads 6ne
to believe that economic development in Bangladesh cannot
proceed at a very rapid rate through large investment alone.
Larger and larger additional output can be obtained by the
same amount of investment only if we introduce technical

progress by careful planning and create situations to secure

increasing returns to scale. This result led Hossain to sug-
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gest more investment in research and development in order to
induce technological progress.

However, Hossain's work suffers from short-comings.
First, even if the model contains five sectéral production
functions, the interdependence of the production structure
(intersectoral/interindustry transactions) of the economy is
ignored. While raw-materials are simultaneously inputs and
outputs and can be 'washed' out in the aggregate production
function, this is not so in the case of disaggregated pro-
duction functions (Klein, 1974, p.48). Failure to recognise
complementarities between components of the aggregates,
makes many of the problems of the Bangladesh economy intrac-
table. Since output in one sector depends not only on prima-
ry factors (labour, land, capital) but also on the avail-
ability of complementary supplies from other sectors, if
essential raw-materials are not available the end result may
be idle capacity; adding capital stock will worsen rather
than improve the situation. For example, it has been found
by many observers (Kabir, 1981; Kabir, Butterfield and Ku-
bursi, 1981) that while agricultural supply is inelastic
with respect to price in Bangladsh, the manufacturing sector
has a substantial excess capacity. In that situation, in-
creases in investment in the manufacturing sector will not
only add to idle capacity but will also generate inflation

through higher food prices (Kalecki,1976; Rao,1952; Tay-

lor,1978). Thus, it is not surprising that Hossain had to




26
explain structural inflation in terms of an aggregate supply
lag in response to an increase in aggregate demand ( e.g.,
investment). But structural inflation in Bangladesh is not
due to an aggregate supply lag

it is because some sectors' (in particular agriculture and
sectors dependent on imported raw-materials) supply is ine-
lastic (Faaland and Parkinson, 1976, pp 52-55; Islam, 1977,
pp 150-51). In the words of Myrdal (1968, vol. III, p 1953),
"... it is much more important .... to know where supply
bottlenecks occur than to postulate a general ceiling when
we analyse inflation”",

Second, Hossain's specification of some of the functions
can be qguestioned. For example, it is not at all clear why
government expenditure on goods and services would depend on
total investment. Similarly, Hossain did not justify why
only aggricultural value added and not the total value add-
ed (GDP) would be an argument in the production function for
the commercial and financial sector. Given the fact that ag-
riculture in Bangladesh 1is at a very primitive and subsis-
tence stage and hence is largely outside the organised fi-
nancial and commercial activities, it 1is unlikely to be an
important determinant of the value added of the commercial
and financial sector of the economy. It is also unclear why
capital stock should be the only determinant of raw-material
imports. Raw-material needs are.directly related to produc-

tion needs of the economy and capital stock would be expect-
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ed to enter the raw-material import function only indirectly
through various production functions. Moreover, Hossain did
not give reasons for including current value added in the
direct tax function. Since income tax in Bangladesh is as-
sessed on the previous fiscal year income, one would expect
that lagged income should suffice to explain the direct tax
function.

Thirdly, since Hossain's effort in 1973 to construct an
econometric model for Bangladesh, there have been many
changes in the operation of the economy. For example, at the
time of his writing Bangladesh had embarked upon a 'social-
ist' development path and all private investment was re-
stricted within an investment ceiling.!® Thus it was legiti-
mate for him to treat investment as exogenous or dependent
on government's over all development objectives. But in
1975 the investment ceiling was abolished and private in-
vestment assumed a dreater role. Hence it is important to
have an econometric study which embodies private investmeﬁt
behaviour within a macro model.

The only other econometric model for Bangladesh was con-
structed by Lackman and You in 1979. Though this model is
recent, it is so aggregated that it yields very little use-
ful information., It has only one aggregate private consump-
tion function, one aggregate private investment function and

one aggregate import function. A .nominal direct tax function

15 The investment ceiling was 2.5 million Taka in 1973-74.
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and an aggregate fixed-coefficient production function are
the only institutional and technical relationships within
the model,

The level of aggregation is such that any possible impor-
tance of intersectoral flows is lost completely. Nowhere is
the importance of essential imported raw-materials and capi-
tal goods spelled out. Since the productivity of imported
materials and equipment is ignored, the import multiplier is
assumed negative. But in reality this may not be the case
(Klein, 1974, p 48). When non-competitive!*‘ material (e.g.,
0il) and equipment imports decline, output declines, too. In
order to capture the importance of complementary domestic
intersectoral transactions and of non-competitive material
and equipment imports, we must incorporate some type of I-0
analysis into the model.

Moreover, some of the findings of Lackman and You (1979)
are questionable. For example, according to their model the

marginal propensity to consume (MPC) out of disposable in-

come in the Bangladesh economy is only .58. For a country
like Bangladesh with the lowest per capita income in the
world, this low value of MPC can hardly be credited. The
low estimate of the MPC may be due to the presence of auto-
correlation as indicated by a first-order autocorrelation
coefficent of .84. In fact, they have transformed the annual

data into gquarterly data by wusing the 1969-70 seasonals and

¢ Non-competitive imports are essential imports which are
not produced domestically.
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autocorrealtion may be the result of this transformation.
This discussion of the macro models for the Bangladesh
economy will remain incomplete if the monumental work of
Alamgir and Berlage (1974) 1is not mentioned. Alamgir and

Berlage in their seminal work, Bangladesh : National Income

and Expenditure 1949/50 - 1969/70, took the first step in

developing a set of consistent series on national income and
expenditure and their various components for the Bangladesh
economy during the years prior to independence. Throughout
the 1950's and early 1960's all estimates of national income
related to Pakistan as a whole, and no attempt was made to
draw up provincial accounts. Only in the late 1960's some
steps were taken to separate out provincial income figures.
But these were not complete accounts as there was no break-
down of the unallocated items!’ and inter-regional factor
payments. Moreover, there was no attempt at estimating ex-
penditure on a regional basis. As a result, no useful study
could be done on the macroeconomy of Bangladesh for this
period.

Making various ad-hoc adjustments and examining for cén-
sistency of data available from different sources, Alamgir
and Berlage made available a consistent set of expenditure
accounts for Bangladesh. A useful basis is thus provided to

carry out research on the macroeconomy of Bangladesh. Fur-

17 Unallocated items include banking and insurance, central
government, the Pakistan International Airlines, defence
and net factor income from abroad.
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thermore, they singled out some components of the national
income and expenditure accounts to shed some light on struc-
tural changes that might have occurred in the Bangladesh
economy. In particular, an analysis of the trends and fluc-
tuations in GDP and its components was presented with a view
to identify some factors that might have influenced them. It
was found that in spite of a very slow growth rate 1in the
1960's agriculture remained the dominant sector with its
share above 50% of the total GDP. The service sector main-
tained a stable share around 26% of the GDP. On the other
hand, the contribution of industrial production declined
over time from 18% in 1949/50 to 11% in 1969/70. Alamgir and
Berlage contend that this decline in manufacturing 1is not
surprising. The bulk of transfers of resources from agricul-
ture to industry and to the urban centre in Bangladesh ulti-
mately found its way to Pakistan, and not much was left for
investment in Bangladesh.®®

They also highlighted interrelationships between major
macro variables and estimated various parameters, thus af-
fording some insights into the operation of the economy. For
example, besides direct and indirect tax functions, separate
functions were estimated for aggregate private and public
consumption. Though these functions are very simple, they

nonetheless set the direction for future study.

i1t For a good discussion on ways in which resources were
transferred from East Pakistan (now Bangladesh) to West
Pakistan, see Griffin, K. and A.R. Khan (eds.), Growth
and Inequality, Macmillan, 1972,
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Alamgir and Berlage also examined the relative importance

of national savings and foreign capital inflows in financing
investment towards income growth, with a view to assessing
the potential of the Bangladesh economy fof sustaining a
reasonable level of economic activity out of domestic re-

sources. While estimating the magnitude of the foreign capi-

tal inflow into Bangladesh, an analysis was conducted of the
structure of imports and exports and their growth over time.

On fhe whole, Alamgir and Berlage's work remains as a
hallmark in the study of the Bangladesh economy. Besides be-
ing the only source of data on national income and expendi-
ture for the pre-independence period, it sheds light on ma-
jor macroeconomic relationships, such as private and public
consumption functions, consumer goods, raw-materials and
capital goods import functions and direct and indirect tax
functions. Though it is not a full macroeconometric model,

the study establishes a foundation on which a macroeconome-

tric model can be built.

2.4 SUMMARY

This chapter reviewed the 1976/77 input-output (I-0) ta-
ble, the macro model of the Second Five Year Plan (SFYP),
two other macroeconometric models and Alamgir and Berlage's
work on national income and expenditure of Bangladesh.

The simple, static, open 1976/77 1-0 system provided the

building blocks for the macro model used in formulating the
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SFYP (1980-85) of Bangladesh. The emphasis of this model is
on the supply side and growth of the economy. Its attempt to
capture the feedback of an income propagation mechanism on
demand by 'endogenising' part of consumption and investment
was found inadequate, because it does not explain any of the
final demand components within the model on the basis of ec-
onomic behaviour. Since this model remains essentially an
1-0 model, it lacks an appropriate demand dimension.

Of the two macroeconometric models, the one by Hossain
(1973) was found more satisfactory than that by Lackman and
You (1979). However, both are essentially demand oriented
models and there is no mechanism whereby components of final
demand can be allocated over producing sectors so that sec-
toral implications of demand behaviour may be analysed.
Moreover, they were not constructed with a view to incorpo-
rate explicitly an I-O analysis. As a result, neither can be
used to augment the 1976-77 I-O table with a proper demand
dimension. This, however, does not mean that they are use-
less altogether. Each has contributed to our knowledge. For
example, Hossain's discussion of technological progress énd
Lackman-You's results concerning structural shifts in the
private consumption function after 1971 provide wuseful in-
formation for future researchers. Nonetheless, there remains
a need for a macroeconometric model that can provide a prop-
er demand dimension to the supply oriented I-O model of Ban-

gladesh. The present study will attempt to construct such a
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macroeconometric model for the Bangladesh economy in Chapter

IV. In any effort to study thevmacroeconomy of Bangladesh,

the pathbreaking work of Alamgir and Berlage (1974) remains

a foundation stone.




Chapter III

BASIC FEATURES OF AN INTEGRATED INPUT-OUTPUT
MACRO MODEL

The fact that input-output analysis has reached
maturity as an active branch of applied economics
during the working life of its founder is a trib-
ute to the soundness of his original conception of
inter-industry research.

- Hollis B. Chenery (1970).

Ever since Leontief's formalization of Quesnay's ‘Tébleau
Economique', the I-O system became a basic tool to under-
stand the details of the supply side of an economy. 1In this
chapter, the basic features of the Leontief static open I-O
model and alternative methodologies of closing the system by
integrating it with macroeconometric models will be dis-
cussed. Later in this chapter, applications of the integrat-
ed I-0 macro model to the developing countries will be re-
viewed in order to indicate its usefulness in conducting and

analysing economic policies.
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3.1 BASIC FEATURES OF STATIC OPEN I-O ANALYSIS

The essence of 1I-0 analysis is that it captures the in-
terrelatedness of production arising through the.flow of in-
termediate goods among producing sectors. Despite its sim-
plifying linearity assumptions, the I-0 model represents a
powerful tool for applied general equilibrium analysis. The
input-output or interindustry accounting system is shown in
Table 3.1

This table is divided into three blocks :

a) Block I shows the inter-industry transactions. Each
entry Xij is the amount of the ith sector's output
used by the jth sector/industry as input.

b) Block II comprises the final demand deliveries by each
producing sector/industry. This is usually referred to
as the final demand block.

c) Block III contains payments to primary factors, i.e.,
those inputs which are not produced by any producing
sector/industry in the system. We refer to this block
as the factor income payments block.

Two crucial assumpiions of the static, open input-output

analysis are :

a) Production functions'are of the fixed proportion type.
That is, the demand for each input is proportional to
the output of a using sector :

Xij = a5 %xj ajy 20
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TABLE 3.1
Input-output Accounting System
Sales to| Sales of i to j Industry Final Gross
‘ Purchase Demand Deliveries Output
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for industry j OUPTPUT

where Xij is the ith sector's output used as input by
the jth sector, Xj is the output of the jth sector and

a is the technical or direct requirement coeffi-

i
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TR

b) Final demand deliveries (fij) from the producing sec-:

tors are determined exogenously or by administrative

decision.
From the 1st and 2nd blocks of Table 3.1, we can form the

following identities :

no_. m .. .
g Xij + ; fij = Xi cens 3.1.1
J

where Xij are sales of the ith sector to the jth sector
as inputs
and fij are sales of the ith sector to the jth

category of final demand

By using assumption (a), egqguations system 3.1.1 can be

rewritten as :

n . m .
r ajjy Xj ¢ § fi3 = %2 eees 3.1.2
m »
I1f we denote I fij by Fi then 3.1.2 becomes :
J
n . . .
§ ajy Xj + Fi = X1 eev. 3.1.2a

In matrix form the equations system 3.1.2 can be written

or, f1-A1X=F eves 3.1.3

where A is the n x n matrix of technical coefficents
X is the n x 1 column vector of sectoral gross ouputs

and F is the n x 1 column vector of final demands.
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Given assumption (b), i.e., sectoral final demand deliv-
eries are exogenous, the system 3.1.3 can be solved for sec-

toral gross outputs in terms of final demands as :

x=[1-2a] F eeess 3.1.4

Once the inverse [ I - A fd' is computed, one can calcu-
late not only the direct and indirect effects of an exoge-
nous increase in final demand on each sectoral gross output,
but also the effects on employment and capital (if data are
available). Given the coefficients for sectoral import re-
guirements, it is possible to determine the non-competitve
import requirements arising out of, or associated with, var-
ious sectoral gross output levels which are consistent with

estimates of exogenous final demands.

An input-output (I-O) model does not usually handle ques-
tions of price formation, except indirectly by postulating

an equality between costs and prices in each sector (Klein

1953, 1956; Morishima 1956, 1957). It does not deal with
fiscal and monetary policies, except as a subsequent or sub-
sidiary exercise, once it has established inter-sectoral

flows. The basic elements of a traditional input-output mod-

el are the exogenously determined final demands which drive

the system and the fixed technical coefficients of produc-
tion which quantify the intersectoral flows.

A fundamental short-coming of an I-0 model is that it

cannot explain the conditions governing the components of
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final demand. By assuming final demand to be exogenous, the
1~-0 model short-circuits the income propagation mechanism.
when an exogenous increase in final demand leads to an all
round increase in sectoral gross output, increase in secto-
ral incomes should, in turn, feed back to final demand. The
open I-O analysis misses this second loop of the multiplier
process.

To complete the income propagation mechanism, Leontief
himself suggested closing the system by endogenising con-
sumption. This is done by treating households as another in-
dustry with labour services as output and consumption as in-
puts.

Making the assumption of a constant coefficient for

consumption so that Ci = ¢; C, a new inverse matrix can be

i

derived which is said to incorporate the complete multipli-

ers.

However, three objections have been raised against this

approach. First, consumption is not undertaken exclusively

by workers but also by the recipients of non-employment in-

comes. Second, and more important, consumers are not techno-
logically determined "processors"; rather, they are choice
making agents. Thirdly, there are other elements of final

demand,

e.g., 1investment which are simultaneously affected

by the process of income generation.

Thus an alternative 1is to close the model by explaining

final demands from eguations of economic behaviour as is

commonly done in Keynesian type demand models. While the

e i s f e s et g sl LT T
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traditional I-O system does not explain the conditions gov-
erning final demands, Keynesian demand models deal with be-
havioural relationships such as consumption and investment
functions and institutional relationships such as those re-
lating to tax yeilds, money supply and price formation with-
out looking at the details of interrelatedness of the pro-
duction process. Thus both the Leontief 1I-0 system and
Keynesian demand models are complementary and together may
form a complete macro model with proper feed-back between
demand and supply. As Morishima and Nosse (1972, p 76) con-

clude:

.+-- both views should be synthesised because, on
the one hand, the Leontief process only gives par-
tial streams of output, obtained by damming up the
back flows through the channel of consumption and,
on the other, Keynes' theory of the multiplier can
be valid only if it 1is supplemented by accurate
information about the structure of industrial out-
puts.

3.2 METHODOLOGIES OF LINKING I-O ANALYSIS TO A
MACROECONOMETRIC MODEL

Demand and supply can readily be 1linked with complete

feed-back if the elements of 1-0 final demand deliveries (F)

can be explained in terms of Engel curves or some analogues

of them (Klein, 1965, p 320).

That is, we might specify the

final demand deliveries, for example, as :

Ci = Ci (Yd) consumer demand for ith sectoral output

-
-
]
L]
e

(Y) investment demand for ith sectoral output
Ei = Ei (Xw) net export of ith sectoral output

(N)

government purchase of ith sectoral output
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where

Yd is disposable income

Y is GNP

Xw is world trade

N is population

The major problem with this approach, however, 1is that
time series data on industrial final demand deliveries (Fi)
are not available, except for the.year(s) for which an I-0
table has been computed. It would require much 'statistical
faith' to base estimates of behavioural demand relations on
one period or even very small samples (Klein, 1965, 'p 320).
However, data on the components of GNE, which provide the
empirical basis for Keynesian macro models, are wusually
available over time. Therefore, if the I-O0 final demand de-
liveries (Fi) can be 1linked to the wusual components
(c,1,G6,X-M) of GNE, then we would have a complete model in
which final demands will be dgtermined from the equations of
economic behaviour in the aggregate demand model and then
allocated to the producing sectors by way of the I-0 table.

Thus, the problem of linking I-O analysis to an aggregéte
demand model involves the following steps :

a) Link final demand categories (C,I,G,X-M) to I-O secto-

ral final demand deliveries (Fi).
b) Convert Fi to sectoral gross output (Xi) by the ususal

1-0 technique.

LIBRARIED
S

OF MANITOBA
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c) Link sectoral gross output (Xi) to sectoral value-add-

ed (Yi).

fhe evolution of the Brookings model is a good example of
how an I-0O table can be 1linked to a macroeconometric model.
In an earlier version of the Brookings model, Fisher, Klein
and Shinkai (1965) tackled the lack of time series data on
sectoral final demand deliveries (Fi); given the time series
data on sectoral gross outputs (Xi), Fi's were derived from
the familiar I-O relationship :

F [1-A1]x eees 3.1.3

where A is an n x n matrix of technical coefficients
X is an n x 1 column vector of sectoral
gross outputs
and F is an n x 1 column vector of sectoral

final demand deliveries,

This constructed series on sectoral final demand deliveries

(Fi) was then linked to the GNE components (e.g., expendi-
ture on consumer durables) by ordinary regression techni-
ques. For example, if consumption (C) and investment (I) are
the only components of GNE then final demand deliveries ffom
the ith sector can be linked to C and I by regressing Fi on
C and I, thus :

Fi = dj7 C + dj, 1 + Ui

If there are m categories of final expenditures in GNE then
the above equation can be expressed in matrix form as :

F = DG + U
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D is an n x m matrix of regression coefficients
G is an m x 1 column vector of GNE components
U is an n-component stochastic disturbance term.
With this relationship between G and F, lthe ususal I-0
technique has been used to convert G to industry gross out-

puts (X). That is,

=[I-a]1[DG+U)]
X=[I1-a21 D6+[1-a1°0U ...3.2.10

Then the estimates of value-added were obtained from sec-
toral gross output (X), assuming a constant share of value-
added in the sectoral gross outputs. This follows directly
from the fixed input coefficient assumption of the static
I-0 model. Chalmers (1972) used almost the same methodology
in linking demand to supply in the Thai economy.

However, the above procedure of regressing categories of
final demand by use (e.g., demand for durables) on I-0 sec-
toral final demand deliveries may run into a problem of de-
grees of freedom. In contrast to the ready availability of
long time series data on sectoral value-added (Yi), ffe—
quently updated long time series data on sectoral gross out-
put (Xi) are not usually available. This may leave us with
a very small 'constructed' series of I-0O sectoral final de-
mand deliveries (Fi) as compared to categories of final de-
mand (Gj) in a particular regression equation. But this

problem can be solved either by keeping disaggregation of
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final demand by use within a reasonable dimension or by as-
suming a priori that some coefficients in the F matrix are
zero, i.e., some producing sectors do not deliver to certain
types of use; for example, it can be reasonably assumed that
agriculture in general does not deliver to consumer demand
for durables. Fisher-Klein-Shinkai (1965) and Chalmers
(1972) followed the latter approach.

In a later version of the Brookings model, Kresge (1969)
used an alternative method to connect aggregate expenditure
categories to sectoral value-added (Yi). This method does
not use the I-0 relationship explicitly. Rather, Kresge‘as—
sumed a stable relationship between categories of aggregate
expenditure (Gj) and sectoral value-added (Yi) and regressed

Yi on Gj, so that,

Y = EG + U
where E is an n x m matrix of regression coefficients
G is an m x 1 column vector of GNE components
Y is an n x 1 column vector of sectoral value-added
and U is an n-component stochastic disturbance term.

He used an iterative procedure until matrix E satisfies the
property that its column sum is unity. That is, if €;j is a
typical element of E then i ejj = 1. The E matrix was al-
lowed to vary over time and it was shown to change continu-
ously, but at a relatively slow rate. Thus he got around the
assumption of constant technical coefficients in the usual

I1-0 model and was able to capture some of the effects of
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technological change. However, Preston (1972, p 21) and Rao

(1977, p 39) found that this technique presents difficulties
for projection into the future as it is senéitive to start-
ing E matrix in the successive iteration.

Later Preston (1972) used some of the elements of both
these pioneering works in the evolution of the Brookings
model and developed an alternative methodology. This method-
ology has been followed in constructing econometric models
(e.g., the Wharton, the CANDIDE, the Bank of Finland model)
which explicitly incorporate I-O relations. 1In this method-
oclogy, 1linking categories of GNE to the I-O sectoral final
demand deliveries and hence to sectoral value-added may be
summarized as follows.

If the static 1I-O0 framework is accepted, this implies a
relationship between gross output and value-added in each
sector. This relationship can be expressed as :

Y=BX .... 3.2.11
where B is a matrix with off diagonal elements equal to
zero and diagonal elements equal to one minus the column
sums of the direct requirement matrix A. A typical element

of B on the main diagonai is then

bjj = 1 - § aij , j =1,2....n eee 3.2.12
f

Solving for sectoral gross output in terms of value-added
results in

- : L 3 3.2.13
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Substituting 3.2.13 into the static I-0 framework, AX + F =

X, we may write,

-1 1
AB Y+ F =B Y
1

or, F=[1 -aA1B Y ...3.2.14
-1

The properties of A and B ensure that matrix [I - A]B has

the property of adding to unity columnwise., If dij is a typ-

-1
ical element of [I - A] B, then

E dij =1, j=1,2,....n ees 3.2.15

After the link between the sectoral gross output and val-
ue-added, there remains the task of linking the I-O sectoral

final demand deliveries (Fi)

to GNE components (C,I,G,X-M).

However, as mentioned before, in contrast to the ready

availability of time series data on GNE components, we do

not have time series data on I-O sectoral final demand de-
liveries (Fi). The only information we have on (Fi) is asso-
ciated with the year(s) for which an I-O table is construct-
ed. But if we assume that each producing sector's delivery

(fij) to a GNE component (Gj) is a constant proportion (hij)

of Gj then we can calcultate a matrix of coefficients (de-

noted the industrial distribution matrix, H) which provides,

the link between the components of GNE and the I-0 sectoral

final demand deliveries.

This can be explained with a simple example. Let there be

only two producing sectors and two categories of final ex-

penditure. Therefore, for the year an 1-O table is con-

structed, we have ,

Fp = f13 + £,
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where Fi are the total final demand deliveries by
the ith sector

and fij are the ith sectoral delivery to the jth
category of final demand.

Since time series data on Fi and fjj are not usually availa-
ble, we cannot use them in estimating demand relations. We
can link them to GNE components on which time series data
are usually available if we assume that each producing sec-
tor's final delivery 1is a fixed proportion of a particular
component of GNE. That is, if Gj is a component of GNE then,

hiy = £iy /Gj 1is a constant
such that I hjy =1 cee.  3.2.16
1

Thus, we link Fi with Gj as :

Fi = g hij Gj
In matrix form,
F = HG *® o 00 3‘2017

where H is an n x m 'industrial distribution of final
demand matrix'
G is an m x 1 column vector of GNE components
and F is an n x 1 column vector of sectoral final
demand deliveries.
Substitution of 3.2.17 into 3.2.14 gives us
HG = [1-AlB Y ..3.2.18
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Solving for Y in terms of G gives the result,
Y = B[I - Afl HG ees 3.2.19
The matrix B[I - Af- H has as many rows as producing séc-
tors in the direct requirement matrix A and as many columns
as spending categories in the industrial distribution ma-
trix, H, of final demand. If we denote B[I - A]-l H by E
and call it the conversion matrix then we have (from 3.2.19)
Y = EG ... 3.2.20
The properties of the [I - A]B“l and H matices, noted in
3.2.15 and 3.2.16 respectively, imply that the conversion
matrix will satisfy the following :
Leij =1, eo. 3.2.21

1

and from 3.2.21, it is clear that

i
_12 m
L Yi = I Gj cee 3.2.22
i J

or, GNP = GNE in real terms.
That is, the sum of sectoral value-added equals the sum of
final demands by spending categories. Thus, given the direct
requirement matrix, A, and the industrial distribution of
final demand matrix, H, a link can be established in a giv-

en base period between GNE spending categories and I-O sec-

toral value-added as
Y = EG L I ) 3.2.20
The link between spending categories and sectoral value-add-

ed, given by 3.2.20, can be written more explicitly as :

Y, =€ G *+ey Gy + ...+ e Gy

Y2 = e21 Gl + €5 G2 +t . * ®n Gm
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where Gj are components of GNE and eij are elements of the
conversion matrix, E.

Once this link is established, we can solve the sectoral
value-added in terms of exogenous variables of the macroeco-
nometric model. To show this we will consider a simple two
sectoral I-O model with only two categories of final demand
(consumption, C and investment, I). In this case,equations
system 3.2,20 reduces to

Yl = e C+ejpl
eee 3.2.23

Having linked sectoral value-added to the usual compo-
nents of GNE, the missing 1link of the income propagation
mechanism in the wusual I-0 model can be established by as-
suming the following simple aggregate model :

C = alYl + a

I* Exogenous investment

2 Y, Consumption function

I

Y = Yl + Y2 = C + I* National income identity

where o is the marginal propensity to consume (MPC) out of
ith sectoral income.
Using the information contained in the above simple ag-
gregate demand model, we can rewrite 3.2.23 as
homoep (o oy ¥y ) +e, It
eee 3.2.24

Y, = ey (o +a ¥y ) + e I*
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or
- - = *
(1 -e;0 )Y, -e o0%) =e,]I
ees 3.2.25
e21al ‘Yl (1 e “2)Y§ e, 1
or
LY = T [ I I} 3.2.26
Therefore, Y = L7l ee. 3.2.27
L =
L "8 % (1 - g%,)
and
" e I¥ T 7
12 1l
T = =

Thus, sectoral value-added (Yi) 1is explained by the ex-
ogenous variables of the aggregate model. This completes the
loop in the multiplier process and we have a complete circle
¢ demand - output - demand. And the exogenous variables of
the aggregate demand model are the driving force.

With the link between demand and supply now in place, the
multiplier!®’ properties of the complete model may be exam-
ined. The reduced form of the complete model is given by

eguation 3.2.27, i.e.,
‘ -1
Y=L T

'* A multiplier is defined as change in sectoral income due
to a change in exogenously determined demand.
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Therefore, the general formula for the multiplier is given

by
-1
AY = L AT ee. 3.2.28
where (1 - ey)y9;) eq] %
Lt = 1/(L)
e, % (1 - €1 O‘l)
= - O -
and |L] 1 e, % €5 %
. -1
If we denote the elements of L by wij, equations system

3.2.28 can be rewritten as :

AYy = w33 ATy + wp ATy
ve. 3.2.29
AY2 = w21 A Tl + w22 A T2

From 3.2.29, we derive the following multipliers :

A A = - ‘= 3 A =

Yl/ T, (1 e, 0*2)/|L| %, o+ given A T 0
AY AT = = i A =

. l/ 5 elluz/lL] L , given A T 0

«e3.2.30
AYy/ 0Ty = e 9q/|L| = wy , given 4 T, =0
AYZ/ATl = (1 - e Otl)/|L| = Wy, given 4 T, =0
From 3.2.30, it is clear that only if a =a, (i.e.,

when MPCs out of each sectoral income are equal) will the
'aggregate' multiplier of the complete model reduce to the
simple Keynesian multiplier. That is,

AY/ AT Aszl/A'nl +'AY2/AT1

1

= (1 - ey oy))/|L| + ey /(L]




Therefore, 4 y / A T
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= (1 - e o+ey )/l - ey 0 ey )

=1/1{1-4 (e *®,)} 1 since 9 =%

=1/ Q01 -4 ) since ey * ey = 1l from 3.2.21

1 / (1 - MPC)

Similarly, A Y / A 7 =1/ (1 - MPC)

2

From 3.2.29 and 3,2,30, we can derive the following mul-

tiplier properties2e

a) Given an increage in the exogenous demand for ith sec-

b)

toral output, yith the exogenous demand for all other
outputs held constant,
i) the outpyt of the ith sector increases (since

AYi/ & 1y > 0);

ii) the outpyt of every other sector increases, too
(since 4 yj/ 4Ti > 0);
iii) the outpyt of ith sector increases by the larg-

est amount (since ¥i1 > Wjand  w,, > ¥, ).
Since the diagonal elements of L~ are greater than
the off-diagona)] elements of the corresponding rows,
the output of any sector j is (algebrically) more af-
fected by the exogenous increase in demand for itself

than by the exogenous increase in demand for the out-

For the mathematjcal proof of these properties, please
see Morishima and Nosse, 1in Morishima, M., Murta, VY.,
Nosse, T. and Saito, M. (eds), The Working of Econometric

Models, Cambrodge yniversity Press, 1972.
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put of any other sector.
c) If 4Y) = 0, from the first equation of 3.2.29, we may
write

ATl = = (le / W11 ) ATZ

Using this in the second egquation of 3.2.29, we derive

* A =
A 4 / T, ( Voo W11

Wy Wy ) /vy

where & YE is the change in Y, due to change in T

when A Yi= 0 If we take the difference between the

2

last eqgaution of 3.2.30 and the above equation, we get

bY, / & Ty - b5 Y5 /ATy o= wy Wy /wp> 0

That is, an increase in output of any sector resulting
from an increase in the exogenous demand for the same

or some other sectoral output is less if outputs of a

number of sectors are held constant than it will be if

they are all permitted to vary.

Morishima and Nosse (1972) termed the properties (a i - iii)
as Hicks law I, II and 1III respectively by analogy to
Hicks'?* derived laws for prices. They also termed proper-
ties (b) and (c¢) as Metzler's Theorem?? and the Samuels&n-

LeChatelier Law??® respectively.

21 Hicks, J.R., Value and Capital, Oxford University Press,
1839, pp 72-75.

12 Metzler, L.A., 'A Multiple-Country Theory of Income
Transfers', Journal of Political Economy, Feb. 1951.

23 gamuleson, P.A., 'An extension of the LeChatelier Princi-
ple' Econometrica, April 1960.
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The above multiplier properties show how any policy

action or exogenous change in final demand works through

different producing sectors. These simply are not tractable

in a highly aggregate Keynesian model. This is why Klein
(1978, p 1) says

Yet the economic problems of today seem to be int-
ractable when studied through the medium of sim-
plified macro models. The new system should com-
bine the Keynesian model of final demand and
income determination with the Leontief model of
intersectoral flows.
Of these multiplier properties, the last is the most reveal-
ing for the developing countries. It is held by many ob-
servers that in developing countries the supply of many sec-
tors (specially of agriculture) with respect to price is
inelastic (at the extreme is zero) due to structural bottle-
necks and foeign exchange constraints on essential imported
rawv-materials (Kalecki, 1976; Rao, 1952; Taylor, 1978). In
that situation, increase in demand for outputs of those sec-
tors will result in increases 1in the'general price level.
That is, the Keynesian multiplier will work in nominal terms
only; thus, we may observe a full-employment multiplier for

an economy which has substantial underemployment of resourc-

es (Rao, 1952).
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3.3 PRICE CONVERSION

One of the consequences of disaggregating demand rela-
tions is thét the detailed expenditure flow will involve
relative prices as prices carry the impact of supply back to
demand. However, a theory of price formation is lacking in
the general I-0 model (Klein, 1953,1956; Morishima,
1956,1957). Usually price formation in the 1I-0 model Iis
dealt with by assuming that sectoral prices are cost deter-
mined. |

Reading down the ith column of the I-O table, we get

cost-determined output price in sector i is :

P, =£ai

i P + a,; v + gy T + oag; Pm eo  3.3.1

J 3
where Pi is the output price in sector i at factor cost and
w, r and Pm are the price of labour, capital and non-compet-
itive imports respectively. The a are the domestic I-0 in-
14" ki
labour, capital and non-competitive imports respectively.

put coefficients while a a i are coefficients of

Representing 3.2.1. in matrix form, we get
P'[1 - A] = way; +rayp + Paly ceo 3.3.2

where P' 1is a row vector of sectoral prices and a%} ,ag,
an are row vectors of labour, capital and import coeffi-

cients respectively. Inverting 3.3.2 we get,

-‘1
P' = [wa'l + ra', + Blap ] [1 - A} ces 3.3.3

;
;
|
|
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Equation 3.3.3 states that each sector's output price will
be sum of direct and indirect primary factor costs in pro-
duction (Taylor, 1979; Watanabe and Shishido, 1970).

However, prices determined in the producing sectors are
not the prices that appear in the demand relations. The de-
mand functions have price variables (e.g., consumer durable
price) which is an index of several cost-determined prices
in different producing sectors/industries. Thus, sectoral
prices must be translated into a vector of final demand def-
lators.

Since the jth column of the commodity conversion matrix,
E, fully describes the way in which the Jjth final demand is
allocated to various producing sectors, it seems quite rea-
sonable that these proportions could be used as weights when
transforming the sectoral prices into the synthetic final
demand prices (Kresge, 1969; Fisher-Klein-Shinkai, 1965;
Preston, 1972; Chalmers, 1972).

One of the most important side conditions that the use of

I-O theory satisfies is the identity

n m

); Yi = Z Gj e o 3.2.22
1 J
or GNP = GNE in real terms.

That is, in real terms, expenditure components (Gj) sum to
the same total as the sectoral value-added (Yi).

Maintenance of

this consistency suggests that sectoral
prices and final demand deflators must be linked by a con-
version technique that preserves the current price identity

corresponding to 3.2.22.

Therefore,




ees 3.3.4

by
o
=2
4
(=N

n

(S
e
*
[
@)
.

or GNP = GNE at current prices.
This can be written in matrix form as :

P'Y = P*'G «e. 3.3.5
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But Y and G are 1linked to each other via the commodity

conversion matrix, E, as

Y = EG eee 3.2,20
Therefore,

P'EG = P*'G ves 3.3.6
Thus, one definition of final demand deflators
satisfies 3.3.4, given P is

P*' = P'E eee 3.3.7
That is,

P* = E'P .. 3.3.8

A typical element of 3.3.8 is :

BY =& Py tey Pyt vy P

(P*) that

Thus, cost-determined I-0 sectoral prices can be transformed

into final demand deflators by wusing the weights of the

transposed commodity conversion matrix, E.
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3.4 A REVIEW OF MACRO MODELS INCORPORATING INPUT-OUTPUT

RELATIONS : THE CASE OF DEVELOPING COUNTRIES

Ever since Klein posed the question, "what kind of ma-
croeconometric model for developing countries?"” and suggest-
ed a possible methodology in 1965, there have been very few
attempts at constructing a complete macro model for develop-
ing countries explicitly incorporating I-O relations. The
first attempt to construct a macroeconometric model for a
developing country with feedback between supply and demand
was made by Klein himself and Behrman. The objective of the
Klein-Behrman model (1970) for the Brazilian economy was to
extend and modify the standard Keynesian short-run model and
the Harrod-Domar growth model in order to incorporate some
features (e.g., supply deficiency in agriculture) which are
peculiar to a developing country like Brazil.

While elements of aggregate final demand (consumption,
investment, etc.) are explained as usual within the standard
Keynesian short-run macro model, the supply side of the mod-
el is provided by production relations for three sectors
(primary, secondary and tertiary). However, they did not use
I-O relationships explicitly to explain the supply side.
Rather, production of value-added 1in each sector is ex-
pressed in the form of demand relationships; the explanatory
variables are elements of aggregate final demand. But these
equations can be interpreted as transformation of an 1I-0
type production process. However, they extended the produc-

tion equation for the primary sector to incorporate some
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structural characteristics of this sector and estimated sep-
arate equations for coffee yeild and coffee acreage. The
predictive power of this model was found to be satisfactory.

Chalmers'?* (1972), attempt to integrate demand and sup-
ply in the Thai economy is important in many respect. Being
an earlier attempt at constructing an integrated model for a
deve}oping economy, he confronted many problems that are pe-
culiar to these economies. One particular problem 1is the
non-availability of an input-output table. Besides formida-
ble data scarcity, most of the developing countries do not
have an explicit I-O table. In the absence of an I-O table
for the Thai economy, Chalmers used the usual I-O linearity
assumption that each sector uses a fixed proportion of other
sectors' output as inputs in order to specify the sectoral
input demand functions., In addition, he assumed that the
final demand deliveries from each producing sector are a
constant fraction of the components of GNE (C,I,G,X-M). With
these two assumptions, sectoral value-added can be thought
of as fixed proportions of the categories of final demand
(C,1,G,%-M). When an I-O table is available, these propor-
tions are the elements of the commodity conversion matrix,
E. But in the absence of an explicit 1I-0 table, Chalmers

calculated these proportions by wusing least squares regres-

24 Though Chalmers' methodology 'is very similar to that of
Fisher, Kelin and Shinkai (1965) and Kresge (1969), he
claims that he was unware of Klein (1965), Fisher-Klein-
Shinkai (1965) and Kresge (1969) until his own work was
completed.
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sion of sectoral value-added on categories of final demand,
with the imposition of condition that the column sum of
coefficients is one, so that properties of the conversion
matrix, E, listed in equations 3.2.21 and 3.2.22 are satis-
fied. Thus, sectoral value-added is explained by GNE compo-
nents (C,I,G,X-M) which themselves are explained by sectoral
value-added by way of Engel curves or analogues of them.

Although supply (sectoral value-added) and demand (GNE
components) can be linked. even if there is no 1I-0O table
available, there could be a degrees of freedom problem in
using this regression technique. Most developing countries
do not have long time series data on GNE components; thus a
detailed set of final demand categories used as explanatory
variables will mean fewer degrees of freedom. Chalmers re-
solved this problem exactly the same way as Fisher, Klein
and Shinkai (1965) did with the Brookings model. That is, he
specified a priori zero restrictions on coefficients to re-
duce the number of explanatory variables in a particular re-
gression equation., This amounts to finding a priori produc-
ing sectors independent of one another (in terms of input
use) and sectors that do not deliver to a particular catego-
ry of final demand. That is in the I-O sense, some of the
elements in the direct-indirect requirement matrix and in
the industrial distribution of final demand matrix are zero.

Klein and Del Rio (1974) constructed a macroeconometric

model for the Mexican economy, whose supply side is provided
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by production relations for three sectors (primary, secon-
dary and tertiary). The model specification is very much
similar to the Kelin-Behrman (1970) model for Brazil with
necessary modifications to take care of some charateristics
which are peculiar to the Mexican economy. Value-added in
each sector is specified as a function of elements of aggre-
gate final demand with I-O interpretations. The model has
been simulated with two alternative assumptions about the
behaviour of the federal government - one defiationary and
the other expansionary - in order to set up lower and upper
bounds within which the real economy would probably move.

Marzouk (1975) developed a macro model for Sudan to pro-
vide an empirical description of the structural characteris-
tics of the economy and to forecast its growth pattern. The
supply side of the model is represented by equations for
value-added by sector - with an input-output interpretation
- and an aggregate production function. The model reveals
the importance of primary production in the export sector
.(especially cotton and o0il seeds) and of machinery imports
in capital formation. Policy simulation'indicates that real
GNP - while 1its composition will remain basically stable -
will double by 1985 growing at 6% per annum. Employment
will grow at 4% annually while the rate of inflation will be
around the 5% mark.

Thoguh these models attempt to incorporate feedback be-

tween supply and demand, none of them used I-0 relationships
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explicitly for this purpose. The sectoral value-added has
been specified as a function of elements of aggregate final
demand and coefficients for output conversion have been es-
timated directly from these relations. But due to the pres-
ence of intercept terms and omission of certain GNE compo-
nents from value-added relations, Kelin-Behrman (1970),
Klein-Del Rio (1974) and Marzouk (1975) have found conver-
sion coefficients whose columns do not add up to one. As a
result, GNP is not equal to GNE in real terms and impacts of
GNE components on sectoral value-added are found to be bi-
ased either upward or downward. This problem, however, does
not arise if I-O relations are used explicitly. 1If I-O ta-
bles are not available, it is suggested that all sectoral
value~-added functions be estimated simultaneously with the
restriction that there be no intercept and the column sum of
coefficients be unity (Sapir, 1976).

Following the original ideas developed in the Brookings
Econometric Model and the work of Preston (1972), Segquy and
Ramirez (1975), for the first time, used an I-0 table ex-
plicitly within a macroeconometric model for a developing
country. They linked the 1960 I-O table of Mexico to a re-
vised version of the DIEMEX-WEFA Forecasting Model of the
Mexican economy. The integrated model was used to simulate
policy measures. Particular attention was given to policies
involving changes in technology, i.e., changes in the I-0

direct requirement coefficients. For example, policy was

|
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simulated for an increase in government expenditure directed
toward increasing the efficiency of certain sectors of the
economy. Increase in efficiency was defined in two ways :

a) As a result of the policy change a given sector be-
comes more efficient in the sense that it uses less
input per unit of its output. That is, column coeffi-
cients of the sector in gquestion are reduced.

b) The sector in question becomes more efficient in the
sense that it produces better products, so that the
using sectors need 1less as input per unit of output.
That is, row coefficients of the sector in question
decline.

In view of their importance in economic development three
sectors - agriculture, basic metal industries and transport
- were selected to simulate the effects of government in-
vestment. It was found that investment in agriculture which
tends to increase its efficiency (measured by reduction in
row coefficients) would bring about a greater stimulus to
industrial production than new government investment direct-
ed toward the industrial sector itself.

This exercise reveals the uséfulness of incorporating in-
ter-industry transactions in an aggregate model. It shows
that the same policy can have different effects depending on
sectors of the economy to which a particular policy is di-
‘rected. Such information is particularly important in formu-
lating a development plan in terms of allocating investment

to various sectors.




64

Canlas, Encarnacion and Ho (1976) constructed a macro
model for the Philippine economy, which explicitly incorpo-
rates an I-0 table. Their objective was to show interrela-
tionships among : (a) the distribution of employment in the
production sectors, (b) a measure of income distribution
(share of employment income in GNP) and (c) consumption de-
mand, with their implications for economic development. The
presence of an I-O structure in the model enabled them to
link consumption demand to sectoral employment and to the
share of employment income in GNP. The sectoral projections
show that with a decrease in the share of employment income
in GNP, the share of agriculture in total private consump-
tion and in total employment increases. The service sector,
on the other hand, moves in the opposite directions : its
shares in total private consumption and in total employment
declines, as the share of employment income in GNP declines.

Bonnici (1980), in his attempt to integrate the I-0 and
Keynesian models for the Maltese economy, tackled two impor-
tant questions : (a) 1Is a time series of I-O tables useful
and (b) how to combine a time-series of I-O tables with a
traditional final demand model.

In contrast to Tilanus' (1966) negative answer to ques-
tion (a) above, Bonnici found that time series data on I-0
tables‘provide useful information. He observed that Tilanus'
negative finding was mostly due to the fixed proportionality

assumption of the traditional input-output model. As a re-
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sult, Bonnici substituted Leontief fixed proportion produc-
tion functions with the generalised cost function::® to de-
rive cost-minimizing input demand functions. These derived
input demand functions allow for factor substitutions ang
reduce to the Leontief specification for the case of no fac-
tor substitution. This extension of the traditional 1-0 mod-
el provides the supply dimension of the macro model, The de-
mand side of the economy is captured by setting up sectoral
consumption functions. Contrary to the previous findings of
Tilanus, Bonnici found that export forecasts, utilizing the
time series of 1-0 tables, are superior to those of the tra-
ditional I-0 model based on a single period sample,

One of the problems that remains in the integration of
I1-0 and Keynesian macro models 1is the question of constancy
of the direct requirement matrix (a) and the industrial disg~-
tribution of the final demand matrix (H). Traditionally,
this probiem has been tackled by modelling the error on the
assumption that the factors that cause the change in tech-
nology (A matrix) and industrial distribution of final de-
mands (H matrix) are also the factors that are responsible

for variations in the observed and predicted values of the

** The generalised cost function is given by : C = h(x)
fikﬁj/Q%Pj » where Pi is the price of input i, X is the
éLctoraf output level and h(X) is a continuous and mono-
tonically increasing function of X, such that h(0) = ¢
With h —>» a5 X —» X + Also parameter values satisfy
bij = bji . For details, please see Diewert (1971), "an
Application of Shephard Duality Theorem : a Generalisegd
Leontief Production Function", Journal of Political Econ-
omy, LXXIX : 481-507,
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sectoral value-added. Bonnici suggests an alternative
solution to this problem, if a time series of I-O tables is
available. He suggests modeling the A and H matrices direct-
ly. A can be modeled directly by using the generalized Leon-
tief cost function which allows for factor substitution. And
H can be modeled directly through behavioural equations such
that sectoral I-O final demand deliveries are explained by
Engel curves or some analogues of them.

Although these applications of the integration methodolo-
gy are few, they nonetheless reveal 'what kind of macro mod-
els' might be constructed for developing countries. The mac-
ro model which explicitly incorporates inter-industry flows
provides a much better understanding of the intricate prob-
lems of developing countries. The integrated model, having
full feed-back between demand and supply, can be a useful

aid to development planners.

3.5 SUMMARY

The basic features of an open static input-output model
and its use in conjunction with a macro model have been dis-
cussed in this chapter. It has been found that although the
I-0 analysis is a useful technique in detailing the supply
side of an economy, it has some shortcomings. In particular,
it short-circuits the income propagation mechanism by the
assumption that final demand is exogenous and thus not tak-

ing into account income elasticity of demand. This can be
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overcome by closing the model with households as another
ngector" which supplies labour inputs and uses (consumes)
commodities supplied by other sectors. But this is not sat-
isfactory for at least three reasons : (a) households are
treated as mechanical creatures with fixed coefficients of
consumption, (b) it leaves out receivers of non-employment
income in the "endogenized" households sector by assuming
that households supply only labour inputs and only labourers
consume, and (c¢) it does not take into account other compo-
nents of demand (e.g., investment) that might also depend on
income and hence misses part of the feed back of income on
further demand.

Klein's (1965) suggestion to close the model by explain-
ing the sectoral final demand deliveries with Engel curves
or some analogues of them may run into statistical problems
because time series on sectoral final demand deliveries are
not generally available. This led Preston (197;) to suggest
an alternative approach which 1links sectoral £final demand
deliveries to GNE components on which relatively 1long time
series data are usually available. With this link in plaée,
the loop of the income propagation mechanism becomes com-
plete and a macro model can be developed with joint feed-
back solutions of the supply and demand process. However,
this alternative methodology of integrating an I-0 system
with the Keynesian system has short-comings as well. In par-

ticular, it assumes constant technical coefficients and a
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fixed distribution of sectoral final demand deliveries in
GNE components. This problem led to modeling the errors on
the asgumption that faEtors which make for changes in tech-
nology and taste are the same that give rise to deviations
between the observed and predicted sectoral value-added. To
resolve the problem of technological and taste change, Bon-
nici (1980) suggested replacing the fixed coefficient pro-
duction function with a generalised Leontief production
function and explaining sectoral final demand deliveries
with behavioural equations. However, this alternative solu-
tion can be attempted only when a time series of I-0O tables
is available.

Another problem associated with disagregating demands is
that detailed expenditure flows involve price relatives.
The I-O system does not have a theory of price formation,
other than postulating an egquality between costs and prices
in each sector. Attempts have been made to combine these
cost-determined sectoral prices with input weights and thus
create several final demand deflators needed in order to ac-
count for variation in the components of final demand. It
has been found that the 'commodity conversion' matrix which
links components of GNE to the sectoral final demand deliv-
eries can be used to establish the link between final demand
deflators and cost-determined sectoral prices.

After reviewing the methodology Qf integration, wvarious

multiplier properties of the 'complete' model have been ex-
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amined in this chapter. These properties may be summarized

as follows :

a)

b)

c)

a)

1f MPCs out of different sectoral income are equal,
then the aggregate multiplier?¢ derived from the com-
plete model is identical with the naive Keynesian mul-
tiplier.

Given an increase in exogenous demand for ith sectoral
output, the exogenous demand for all other outputs be-
ing held constant : (i) the output of ith sector in-
creases, (ii) the output of every other sector in-
creases, and (iii) the output of ith sector increases
most.

The ouput of any sector j is (algebrically) more af-
fected by the exogenous demand for itself than by the
exogenous demand for the output of any other sector.
An increase in output of any sector resulting from an
increase in the exogenous demand for the same or some
other sectoral output 1is less if outputs of a number
of sectors are kept constant than if they are allowed

to vary.

Of these, the last multiplier property is the most important

for developing countries in which various sectoral supplies

are generally inelastic due either to structural rigidity or

to foreign exchange constraints on essential imported raw

¢ The aggregate multiplier is defined as the sum of secto-
ral multipliers.
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materials. In this situation, the Keynsian multiplier may
portray developing economies as characterised by "full-em-
ployment" since the Keynesian multiplier will appear to work
only in nominal terms (Rao, 1952).

Finally we reviewed some applications of the integrated
model in developing economies and it has been found that a
model with joint feed back between supply and demand can be

a useful aid to development planners.




Chapter IV
A MACROECONOMETRIC MODEL OF BANGLADESH

Models constitute a framework or a skeleton and
the flesh and blood will have to be added by a lot
of common sense and knowledge of details.

- Jan Tinbergen

(Nobel Lecture)

The purpose of this thesis is to construct an aggregate
demand model with a view to integrating it with the 1976-77
input-output table of Bangladesh. That is, to explain the
final demand deliveries by the producing sectors in the
1976-77 1-0 table from the equations of economic behaviour
as well as linking macroeconomic policy variables to the
sectoral value-added. This, then, will complete the demand-
supply-demand loop of a complete macro model with simultane-
ous interactions. In the light of the discussion in Chapter
II, it is clear that there is a need to construct a macroe-
conometric model from which one can explain the final expen-
diture categories and this then can provide a demand dimen-
sion to the 1976-77 1-0 table. of Bangladesh. In this

chapter, an attempt will be made to do so. The period of the
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present study is 1959-60 to 1980-81.2~

4.1 SPECIFICATION OF THE MODEL

The model consists of a few relatively simple equations.
1t attempts to explain the behaviour of such economic vari-
ables as consumption, investment, imports, exports, govern-
ment revenue and expenditure. The structure of the aggre-

gate model is specified as follows :

CP = f(Yd) Private consumption function
CG = CG* Exogenous public consumption

I = £(Y,CR*,FCA%*) Gross fixed investment function
MC = £(Yd,CS*) Consumer goods import function
MI = £(I) Capital goods import function
MR = f(Y) Raw-material import function
EX = EX* Exogenous exports

Y =CP + CG* + I + EX*¥ - MC - MI - MR
National income identity

Yd

Y - TR¥* Disposable income

where CP = Private consumption of goods'and services

CG* = Public expenditure on goods and services

I Gross fixed investment

MC

Imports of consumer goods

MI = imports of capital goods

MR = Imports of raw-materials

EX* Exports

*? The fiscal year in Bangladesh runs from July to June.

:
i
5
j
;
x
i
i
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Ccs*

Capital accounts surplus
CR* = Credit advanced by Banks & financial institutions

FCA*

Foreign capital assistance

TR* Real income tax

Y = Gross national products

Yd

Disposable income
Asterisks denote exogenous variables,

While the rationale of the above specification and re-
gression results have been elaborated in the sections to:
follow, some preliminary comments about the model are in or-
der. The structure of this model involves, in many re-
spects, heroic simplifications of the working of a complex
economy. In constructing this model, compromise had to be
made in at least three respects : (a) the level of aggrega-
tion, (b) the specification of the equations and (c) the
reilability of data.

The first compromise that had to be made was the appro-
priate level of disaggregation. Whereas the description of a
complex economy may reguire a thoroughly disaggregated mod-
el, we could achieve a disaggregation consistent only with
the final demand categories of the most recent (1976-77) I1I-0
table for Bangladesh. Although this serves the present pur-
pose, a more disaggregated macroeconomteric model will be
more useful if an I-0 table with more final demand catego-
ries bécomes available in future.. But the major hurdle has

been the paucity of data. Nonetheless, to the extent data
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availability permitted, attempts have been made to incorpo-

rate a greater disaggregation. For example, for the period

1972-73 to 1980-81, separate functions for private consump-

tion of food and other commodities and for private and pub-
lic investments have been estimated.

The second trade-off is between elegance of specification

and resulting degrees of freedom. Whereas "correct" speci-

fication is implied by high precision of the estimates, the

precision level declines with the decline in the degrees of

freedom. Therefore, in introducing variables and a lag

structure a choice had to be made. The 1lag structure in-
volves a maximum of one period lag and the eguations have at
most three explanatory variables.

Though this model is very much simplistic and cannot cap-

ture many aspects (e.g., internal migration, population,

supply deficiency, external debt, etc.)

of the Bangladesh
economy, it still has the flavour of it. This flavour is re-

tained by the way the monetary sector is linked to the real

sector of the economy. Traditionally, investment functions
link the monetary sector to the real sector via the interést

rate. But it seems very unlikely that the interest rate

would be significant in investment functions of an underder-

developed economy like Bangladesh where organised money and

capital markets are almost non-existent.?*® This model links

the monetary sector to the real sector by specifying an in-

3 This issue has been discussed more elaborately in Section
4.2.2.
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vestment function with credit advanced by banks and finan-
cial institutions as one of the arguments in it. 1In Bangla-
desh where interest rates do not reflect the cost of borrow-
ing and credit 1is regulated by the central bank's over-all
monetary programmes, the credit market always remains in di-
sequilibrium. Where there are so many worthwhile ventures,
it is usually the case that demand for credit exceeds sup-
ply. Thus, credit availability is an effective constriant on
investment.

The third compromise involves a very common problem, that
is, the reliability of data. Time and financial limitations
did not permit us to undertake collection of data from pri-
mary sources. Thus the model is constructed on the premise
that data already published by various government and inter-
national agencies provide a basis for experimenting with an
econometric model for Bangladesh. At times, however, our
hope was seriously dashed when data published by the same
agency showed inconsistencies. Data published by different
agencies had to be cross-checked and it has been found that
data compiled by the World Bank are more consistent than any
other, The other major sources of data are the Bureau of
Statistics and the Planning Commission, Government of Ban-
gladesh. For the period 1959-60 to 1969-70, the sole source
of data is Alamgir and Berlage (1974).

It may be mentioned, again, at this point that during the

period prior to December 1971, most of the national income
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and expenditure data for Pakistan were not collected for the
provinces of which Bangladesh was one. Alamgir and Berlage
(1974) did a formidable job in attempting to separate Ban-
gladesh national income statistics from the Pakistan nation-
al income accounts for the period 1959-60 to 1969-70. Not
surprisingly, they had to use heroic and ad-hoc assumptions
in adjusting these data for consistency. This leaves open
the question of legitimacy in using this data series in con-
structing a macroeconometric model. Since there is no other
source of data for the period prior to 1971, the choice was
either to wuse whatever data series is available and thus
take advantage of greater degrees of freedom, or to confine
the study only to the period after liberation (1972-73 to
1980-81). The former option has been chosen, despite the
possibility that there might have been majof structural
changes due either to reorganisation of the economy after
independence or to expectations aroused by independence it-
self, However, in tests for such structural shifts, the dum-
my variable for the intercept has been found significant
only in cases of the consumption function and of consuher
éoods and raw-material import functions (see Sections 4.2.1
and 4.2.3).

Another problem associated with the data is the high col-
linearity among variables.?® In such a situation, it is dif-

ficult to disentangle effects of individual explanatory

** Correlation and co-variance matrices are given in Appen-
dix E.
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variables. However, with multicollinearity, the problem is
one not of existence or non-existence but of how serious or
problematic it is (Maddala, 1977, p 183). As long as the
collinearity is not perfect, people use some rules of thumb
and judgement in deciding whether multicollinearity is seri-
ous or not (Maddala, 1977, p 186). Even when it is found to
be serious, there is no straight forward cure to it and
sometimes a remedy may be worse than the disease (Gujarati,
1978 p 187). In our particular case, we do not consider mul-
ticollinearity a serious problem as long as we are concerned
with over-all relationships and not with testing particular
hypotheses. Since our aim is to find general relationships
to be used later in the I-O model, we can ignore multicolli-
nearity as long as signs of the parameters do not contradict
the received theory.

As a first approximation, ordinary least squares (OLS)
regression has been used to explore the preliminary specifi-
cations. Even though the OLS method does not give consis-
tent estimates of the parameters in the presence of simulta-
neity (because of correlation between the residuals and the
regressors), sometimes it is possible to discern the direc-
tion of the bias of the OLS estimates. More importantly, it
has been found that the OLS method is more robust against
specification errors than many of the simultaneous equation
(consistent) methods and also that predictions from equa-

tions estimated by the OLS method often compare favourably
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with those obtained by the simultaneous equation methods
(Maddala, 1977, p.231). Besides, even if OLS estimates are
biased, they often have smaller dispersion about the mean
value of a set of estimates.®® Despite its failing so far as
biasedness is concerned, OLS method remains a convenient, if
somewhat untrustworthy means of testing individual equations
(Wynn and Holden, 1974, pp 119-20). However, as Klein
(1969, p 183) points out

.... 1t does not follow that the system as a whole
functions the same for the consistent and incon-
sistent method of estimation. .... Many small dif-
ferences can have significant system-wide effects,

and there is a pay-off in seeking consistent esti-
mates.?!?

Consequently, after initial screening of the eguations, the
two-stage least square (2SLS) method has been used for the
final version of the model. Though "this is less than satis-
factory, but it is the way models of any complexity are in
fact constructed" (Klein, 1971, p 22). The use of 2SLS esti-
mation technigue does not only ensure the consistency of es-
timates but it also takes care of over-identification of the
model. In this particular case, the model has exacly the
same number of independent and consistent eguations as num-
ber of endogenous variables, so that it has unigue mathemat-
ical solution. However, the model is statistically over
identified. That is, we get multiple estimates of parame-

ters. In this situation, the 2SLS produces some average of

3° For details on this issue, see Beals (1972) pp. 151-52.

3! Emphasis added.
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the multiple estimates. The 2SLS estimates are asymptotical-

ly unbiased and consistent.

4.2 REGRESSION RESULTS

The OLS regression results of various functions are dis-
cussed in this section. The 2SLS estimate of the final ver-
sion of the model will be presented in the section to fol-
low. All variables are measured in 1972-73 constant prices
if not mentioned otherwise. The data cover the periods
1959-60 to 1969-70 and 1972-73 to 1980-81. Data for the
period 1970-71 and 1971-72 are not available. However, these
two periods were the most unstable periods due to the civil

war. Figures in parentheses are t-values.

4.2.1 Consumption Function

Aggregate consumption in the economy 1is composed of pri-
vate and public consumption. Therefore,
C=CP + CG
where C is aggregate consumption
CP is aggregate private consumption

and CG is aggregate public consumption.

While public consumption (CG) is assumed to be exogenous,
private consumption (CP) is assumed to be endogenous. To ex-
plain private aggregate consumption we have first tried a
very naive Keynesian consumption function, i.e.,

CP = £(yd)

where Yd is real disposable income.
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The estimated equation for the period 1959-60 to 1980-81
is,
CP = 1807.3 + .868 ¥d §2.94, D-W=1.97
(.605) (16.721)

The estimated marginal propensity to consume (MPC) is .87
which seems quite plausible for a country 1like Bangladesh
with a low level of income. Though the estimated MPC is very
close to Hossain's (1973) findings (Hossain estimated the
MPC to be .84), it is higher than Alamgir and Berlage's
(1974) estimated MPC (=.79). The difference between our es-
timate and that of Alamgir and Berlage may be due to a shift
in the consumption function. In fact, Lackman and You (1979)
did find such a structural shift after 1971-72. A test for
structural shift in the private consumption function after
1871-72 supports Lackman and You's (1979) findings. The re-
greesion result with dummy for the intercept is,
CP = 9246.2 + .78 YA - 3690.2 D ; R=.99, ‘
(5.316) (27.911) (-7.725) D-W=2.01

1l for 1959-60 to 1960-70

where D

0 for 1972-73 to 1980-81

The dummy variable is highly significant, indicating an
upward shift in the consumption function in the later peri-
od. An interesting point to note is that the MPC (=.78) with
the dummy variable is found to be almost the same as that

found by Alamgir and Berlage for the period 1959-60 to
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1969-70. These results support the hypothesis that there has

been an upward parallel shift of the consumption function.
Thus, our initial estimate and‘that of Hossain for the MPC
are biased because no account was taken of this structural
shift. This phenomenon can be illustrated in the the follow-

ing diagram :

CP

AB represents the regression line for the period 1959-60 to
1969-70 and CD for the period after independence. 1If a sin-
gle regression line (AD) is fitted without accounting for an
intercept change, then the slope (MPC) will be overestimat-

ed. )
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Private consumption is likely to be different in the ru-
ral and urban areas (Islam, 1965). Given the fact that Ban-
gladesh is predominantly an agricultural country, with 90
percent of the total population living in the rural areas,
it is worth investigating separate consumption functions for
rural and urban areas. However, since we do not have sepa-
rate data on consumption and income for rural and urban are-
as, we have estimated an aggregate private consumption func-
tion with agricultural income (YA) and income from all other
sectors (YR). It is expected that agricultural income (YA)
will be a close approximation for rural income as agricul-
tural activities are confined mostly 1in rural areas. Simi-
larly, as industrial and service sectors' activities are
confined mostly in the urban centres, income from the rest
of the sectors (YR) can be used to approximate urban income.
Agricultural income (YA) includes income from crops, fores-
try, livestock and fisheries. This corresponds to nine
(rice, wheat, jute, cotton, other crops, livestock, fisher-
ies and forestry) sectors classified as agriculture in the
1976-77 1-0 table of Bangladesh.
The estimated gquation for the period 1959-60 to 1980-81

CP = 6263.6 + .618 YA + 1.01 YR ; R2.97
(1.974) (3.906) (10.718) D-W=1.62

Both variables are significant at the 1% level and as ex-

pected, MPC out of agricultural income is less than that out
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of all other sectors' income. The urban people exposed to
'modern' life style and influenced by 'demonstration effect'
are expected to have higher MPC than the 'self-contained’
rural people who are accustomed to a very modest living and
to whom many of services and goods are simply not available.
However, the exceptionally high value for the MPC (=1.01)
out of other sectors' income (YR) 1is disturbing. This may
be due to high collinearity between YA and YR; the correla-
tion coefficient between them being .85, some of the effects

of YA may have been captured by YR.

4,2,1.1 Consumption Functions for Food and Other
Commodities

It has been hypothesised by many observers (Islam 1965,
Vernardakis 1978) that changes in income and prices affect
changes in consumption demand for food differently from that
for other commodities in an underdeveloped economy. With a
very low level of per capita 1income, it is very unlikely
that relative price will really matter in the consumption
demand for food, especially when the consumption basket is
dominated by very low category of foods at the survival lev-
el. People may substitute among different types of food
(lower category for better category) when food prices in
general rise; but they will continue to spend nearly the

same amount on food as it is already at a bare minimum (and
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in certain cases below minimum)?®? and cut back on other con-
sumption (services, durables, etc). The single most impor-
tant variable in the consumption function for food is, then,
expected to be per capita income and our estimation results
support this hypothsis. The regression results for the peri-

33
od 1972-73 to 1980-81 are,

PCF = - 124.08 + 287.07 RFP + .473 PYd , R= .51
(-.393)  (.582) (1.093) D-W=2.29
2
PCF = 43.828 + .68 PYD , R2.55, D-W=1.8

(.360) (3.294)

where PCF is per capita consumption of food
RFP is relative price of food, defined as the
ratio of the food price index to the all items CPI

and PYd is per capita disposable income.

The relative price of food (RFP) 1is not significant and has
a positive sign. On the other hand, per capita disposable
income (PYd) is highly significant and adjusted ﬁzincreases

when RFP is dropped from the egquation.

32 One estimate shows that in rural areas about 84% and in
urban areas about 76% of the population live under 'pov-
erty line' defined by minimum acceptable consumption re-
quirement, Alamgir, M., Bangladesh : A Case of Below Pov-
erty Level Equilibrium Trap, Dacca: Bangladesh Institute
of Development Studies, 1978 (pp 15-16).

33 Data for the period prior to 1972-73 are not available.
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The regression results for consumption of other commodi-
ties are,
PCO = 179.51 -115.96 ROP + .131 PYd , R=.61
(1.440) (-1.440) (1.392) D-W=2.46

-2
PCO = 14.609 + .22 PYd , R=,55 , D-W=1.80

(.361)  (3.295)

where PCO is per capita consumption of other
commodities
ROP is relative price of other commodities,
defined as a ratio of all other (except food)
prices to the all items CPI

and PYd is per capita disposable income.

Relative price of other commodities (ROP) 1is significant at
the 20% level and has the expected (negative) sign. Inclu-
sion of relative price raises adjusted §2 from .55 to .61.
Price elasticity of consumption of other commodities, evalu-
ated at means is -.73. Less than unity price elasticity of
demand implies that the consumption bundle is very much dom-
inated by essential items.

These two sets of results show how important per capita
income is in per capita consumption demand for food. Whereas
68% of incremental per capita income goes to consumption of
food, only 22% goes to consumption of other commodities.
This result broadly conforms with the findings of the
1973-74 Household Expenditure Survey by the Bureau of Sta-

tistics, (Government of Bangladesh, 1980a, p 19).

i
:
x
:
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4.2.2 Gross Fixed Investment

Usually investment functions link the monetary sector to
the real sector of an economy. The link between the two sec-
tors is traditionally provided by the interest rate, which
is determined in the money market and enters into the in-
vestment function, However, it is very unlikely that in the
case of Bangladesh the interest rate would play such a role.
The fundamental reason for this is the virtual non-existence
of an organised capital market. The Dacca Stock Exchange
(DSE) which remained defunct after 1971 was reopened and re-
activated only from mid-1976. However, the total number of
companies listed on the DSE still remains very small. The
fact that only 18 companies are 1listed on the DSE®** indi-
cates that the major source of external financing is either
commercial banks or various financial institutions, set up
by the government to encourage private investment. However,
the interest rates charged by banks and other financial in-
stitutions hardly reflect market conditions. The industrial
lending rates are deliberately kept low to encourage private
investment and are often so low that the real interest réte
is negative. While the average nominal interest rate is 10%
- 11%, the average annual (year to year) inflation rate is
18.5%.%* Moreover, there is not much variation in the inter-
est rate structure of Bangladesh as can be seen from Table

4.1

3¢ Annual Report, 1979-80, Bangladesh Bank, p 49.

** Bangladesh Current Economic Situation and Review of the
Second Plan, World Bank, 1981, pp 188, 216.
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Interest Rate Structure of Bangladesh, 1971-1982
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Decenber 1971 July 1974 April 1976 Hay 1977 dugust 1977 October 16, 1980
= Juoe 1974 = March 1976 = April 1977 = July 1877 - Oct. 15, 1980 - present
pack Rate
~———veoeral rate for bdorroving from Bangladesh Bank 3.0 8.0/s 8.0 8.0 8.0 10.5
- Rate for borroving by Bangladesh Krishi Bank 3.0 6.0 6.0 6.0 6.0 8.5
~ Rate for borrowing by Mangladesh Samsbays Baok
(Apex Cooperative Bank) 3.0 6.0 6.0 6.0 6.0 8.5
‘Daposits
—%‘}'—' Specfal nmotice accounts or deposits
withdravable at notice of 7 to 29 days 3.0 4.0 5.0 4.0 4.0 4.8
« Specisl notice accounts or deposits
withdrswable at notice of 30 days or more 3.25 4.23 5.2% 4.25 4.25 4.5
(2) = Savings bank accounts with checking facilities 4.0 3.0 6.0 6.0 4.5 8.5
< Savings bank accounts vithout checking facilities/d 4.5 6.0 1.0 7.0 7.0/¢ 10.0
(3) - Pixed (or term) deposits
« For J months and over but less than 6 sonths 4.5 6.0 1.0 7.0 7.0/d 12.0
= Por 6 months and ovar but less than 1 year 4,73 6.5 1.5 7.8 7.8]« 13.0
= For 1 year snd over but less than 2 yesrs 5.0 7.25 8.25 8.25 8.2%/t 14.0
= Yor 2 yeatrs and over but less than 3 years 3.5 8.25 9.25 9.2% 9.23 14,5
« Yor 3 yaars and over 6.0 9.28 10.28 10.2% 10.25 15.0
(4) = Current sccounts - - - - - -
- .
postal Savings Accounts
Gene 1.5 1.5 8.5 8.3 8.3 .
- 7ized: for l year . . 8.0 9,25/, 9,25 9.25 e
for 2 yesrs . 9.0 10.257‘ 10.25 10,25 .
for 3 years . 10.0 u.zsﬁ 11.25 11.23 .
Advances
T~ advances extended by smaller backs 9.0 12-13 12~13 11=12/b 11-12 15.5/4
=~ Advances extended by larger bsoks 10.0 12-13 1213 11-17/% 11~12 18,877
- Advances for jute, jute goods & tes exports 7.5 10.5 10.5 10.% 10.3 12.
- Advances for other export commodities . e 13.5/4 10.% 10.3 12.0
Industrial lending
Bangladesh Shilps Baok & Bengladesh Shilps Rin Sangstha/k
« Short=term loans - 1.0 12-13 11.5-13/1 11.5-13 11.5-1Y/m 14.0/n
« Long-term loans 8.0 12-13 11.5-13/T 11.5-13 1.5-13/a 14.0/n
~ Small Losna Scheme for ssall-scale and cottage industries/o .o . .s .. . .o
Bouse Conetruction lending
Bangladesh House Building Finance Corporatiom
Construction/rehabilitation loans for:
« Multi-dwelling unite . . . 3.0 3.0 .
- Single~dwelling unitse . .e . 11.0 11.0 P
ricultural Lendin,
(1) Bangladesh Krishi Bank
= Short~term loans 1.0 1.0 11.0 11.0 11.0 12.0
- Tes & Jute .o 10.5 10.5 10.5 10.5 .
= Potato storage . 12.% 12.% 12.5 12.5 .
~ Other purposes .e 11.0 11.0 11.0 11.0 ..
= Medius~ and long-ters losas 8.0 11.3 1.5 11.5 11.5 .e
= Shallow Tubewells . 13.0 13.0 13.0 13.0 .
= Tea development . 9.0 %.0 9.0 9.0 .e
~ Horziculture development in Chittagong Hill Tracts . 3.0 3.0 5.0 3.0 .
(2) Bangladesh Samabays Bank (Apex Cooperative Bank) to TCCAs/p 4,0 1.0 7.0 7.0 1.0 7.0
- Thana Central Cooperstive Associations to KSSs/q 6.0 9.0 9.0 9.0 9.0 9.0
= Primary Societies (KSSe) to KSS members/t 9.0 12.0 12.0 12.0 12.0 12.0

Money Lenders (Unorganised Sector)

Rates vary; typical sanusl rates ere:

ssgestecvesusssonsssstrteresarsney

** « pot svailable.

EZffective from June 21, 1974,

Accounts from which withdrawals are allowed with withdraval slip and oo p {oa of p
Since October 1, 1978, ictarest oo sccounts opened by individuals io rursl arsss was 7.75%.
Since October 1, 1978, interest on sccounts opened by individuals in rural aress wes 3.5%.
Since Dacember 16, 1977, interest on sccounts opened by individuals {n rural aress was 8.3%, and since Octoder I, 1978, it

wvas 9,0%.

Since December 16, 1977, fnterest oo accounts opeosd by individuals 1o rurs] aress was 9.25X.

Effective from July 1, 1976. .

Includes loans extended by Banglsdesh Krishi Bank under the Tk 1 billiom "Spectal Agricultural Credit Programme” launched with
effect from February 13, 1977,

Incressed to 16.03 in Decesber 1981,

Effective from July 19, 1976.

Lending rate fe 3,57 sbove the Bank Rate. Onlending of forsign aid funds is is sccordance with the terws

of ths pective aid agr .

Since April 1976.

To sncourage development ta Chittagong Hill Trects, intersst on loans end sdvances for this district was 112 only.

Only 13.01 tn the Chittagong Hill Tracts aad for certein industries ia lese-developed aress. Thess rates were jacreased to 14.5%
(snd 13.5% for the Chittagong Hill Tracta) in December 1981.

Specisl credit progras for small and cottage tndustries, weavers, salt producers, rursl bank project, and self ~amployment progras.
Sangledash Samabsys Bank borrows from Bangledesh Krishi Bank and lesds to Thans Central Cooperative Associstioss.

TCCAs bortow from Banglsdesh Samabays Bank and lend to Psrwars’ Cooperative Societies (K5Ss).

KSSe dorrow from TCCAs and lend to individusl sembers.

book only.

Biits Bl Bl BRs RERss

3
K

e8: « The Bank Rate vas imcresead oo June 21, 1974; retes on deposits and advances ware increased effactive July 1, 1974,

= Por deposite, Bangladesh Krishi Bank and Bangladesh Shilps Bank (Agricultursl Developmsnut Back amd Industrial Development Bank
of Bangladesh, respactively) are sllowed to quots 1X sore than the rates shown sbove. Wowever, deposits with these
fnstitutions so far have besn nsgligible beceuse thair services are wore limited than thoss provided by commarcial banks.

= For advances, the Tates given sre @sximum rates. The nominel interest rate om sdvaoces to the private sector is oo average about
10-11%.  Effective rates are 2=3 percentage points higher because of margiss (13-30%, depeading ca the creditworthiness of the
borrower or oe the typs of commodity financed),

- ﬂruunuul loaps are routed by the Bangladesh Samabays Bank to farmers through the Thame Castral Cooperstive Associations

and ths Yarmars’ Cooperative Societies (XS$$e).

I

Source: Bangladesh Baok.
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Thus, Since the interest rate does not appear to repre-
gent the cost of borrowing, the funds are basically rationed
through the Central Bank's monetary programmes. The most im-
portant variable, then, in gross investment function is the
availability of credit. Thus, while the link between the
monetary and the real sectors is still through the invest-
ment function, the 1link is provided not by interest rates
but by credit conditions which are proxied by actual loans
and are governed by the Central Bank's over all monetary
programmes.

At this point, it should be noted that in Bangladesh pri-
vate investment is a very small fraction of total gross cap-
ital formation. 1In 1980 the relative share of private gross
investment in total gross capital formation was only 17%.°¢
Thus, the bulk of gross capital formation is public invest-
ment. ‘

Therefore, it 1is important to investigate the determi-
nants of gross public investment. For the reasons discussed

above, it is very unlikely that interest rates would play an

important role in the public investment. Besides borrowing

from the banking system, one major source of raising invest-

ment funds is through government savings bonds. But interest

on these saving bonds does not enter into the public invest-

ment function because the rates are structured mainly to en-

*¢ The Second Five Year Plan 1980-85, Draft, p IX-3,
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rage domestic savings and there is not much variation in

‘cou
the rates over time. In this situation, we expect gross

public fixed investment to depend on foreign capital assis-
tance (which constitutes 80% of the development budget of
the government) and the extent to which the government can
resort to the banking system (i.e., deficit financing
thfough borrowing from the banks and financial institu-
tions).

Bangladesh imports almost all capital equipment. The im-
port content constitutes the foreign exchange component of
gross fixed investment. This is where foreign capital assis-

tance plays a crucial role, since Bangladesh is in chronic

deficit in her trading account. Foreign capital assistance

indirectly affects private investment, too. Government regu-
lates private fixed investment through the National Economic
Council (NEC) and projects having a lower foreign exchange
component get priority. Thus, foreign capital assistance is
an important variable for total gross fixed investment.
Non-availabilty of relevant data forced us to estimate
only one aggregate investment function. However, for the

period 1972-73 to 1980-81, it was possible to estimate sepa-

rate functions for private and public investment. The esti-
mated gross fixed investment function for the period 1959-60
to 1980-81 is,
I - -6584.6 + .173 Y + .419 CR + .108 FCA ; R%=.94, D-W=1.89
(-4.031) (4.399) (2.581) (.902)

where I is total gross fixed investment
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Y is Gross National Product (GNP)
CR is total credit advanced to public
and private sectors
and FCA is foreign capital assistance in

millions of constant taka.

All the variables have the correct sign. However, foreign
capital assistance (FCA) is significant only at the 15% lev-
el. The inclusion of lagged GNP did not improve the result:
indeed, lagged GNP had a negative sign.

After independence in December 1971, there has been a
shift in government policy regarding private investment. The
private sector was relegated to a secondary position. The
first Industrial Policy Statement issued in January 1973
left the private sector virtually to operate in small and
cottage industries within the investment ceiling of 2.5 mil-
lion taka.?®’

In order to test whether there has been any structural
shift in the total investment function after independence
due to changed government policy regarding private invest-
ment, an equation with a dummy variable for the intercept
change has been estimated. The dummy variable was found to
be insignificant, indicating no shift in the total invest-
ment function. The regression result with the dummy vari-

able is,

*? The Second Five Year Plan 1980-85, Draft, p IX-4.
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I= -7011.9 + .175 ¥ + .394 CR.+ .19 FCA + 339.7 D
(-3.867) (4.341) (2.311) (1.037) (.599)
R%=.93, D-W=1.98

where D = 1 for period 1959-60 to 1969-70

0 for period 1972-72 to 1980-81

Stability in the investment function despite the change in
government policy regarding private investment may be due to
the fact that private investors in Bangladesh usually oper-
ate in the small scale sector and this did not change after
independence, leaving them largely outside the investment

ceiling.

4,2,2,1 Private and Public Gross Fixed Investment
In recognition of the importance of private sector, there
has been substantial shift in the policy towards private in-
vestment. The investment ceiling was eventually abolished in
1975 and the private sector was given larger and liberal
fiscal and monetary concessions including customs debenture,
investment allowances and long-term finances.?®®
In view of the gradual shift of government policy to en-
courage private investment, it is important to investigate
the private investhent function separately, because this may
shed some light on how to formulate policy in order to en-

courage private investment. Since relevant data are availa-

** The Second Five Year Plan 1980-85, Draft, p IX-1.
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ble for the period 1972-73 and onward, separate functions
for private and public investmwent have been estimated for
that period only.

In addition to credit available to the private sector,
government annual development expenditure (GDE) is expected
to influence private investment indirectly. For example,
government projects to build roads and bridges in a certain
region may make that region viable economically as access
to raw material sources and markets for final products be-
comes available. However, this type of government develop-
ment expenditure involves long gestation periods, and there
are substantial lags in its effects. With such a short time
series (only 9 years), it was not possible to introduce a
lag structure in the equation. Yet an equation for private
investment with government expenditure (GDE) as one of the
explanatory variables has been estimated and the result
shows that it is a significant variable. The estimation re-
sults are :

IP = 1346 + .54 CRP R%=.74, D-W=1.74
(2.94) (4.862)

=2
IP = 990.74 + ,421 GDE R'=,83, D-w=1.44
(2.426) (6.285)

IP = -3855.4 + .113 Y + .036 CRP + .11 GDE
(-4.938) (6.081) (.384) (1.953)

=2
R =,98, D-W=2,19




where IP is private gross fixed investment
CRP is credit advanced to the private sector

and GDE is government annual development expenditures.

While both CRP and GDE are significant when used separately,
the significance level of CRP declines when both CRP and GDE
are included together with GNP (Y). However, the adjusted R’
increases to .98 which implies that they together explain
the private fixed investment function.

In the case of public gross fixed investment, credit ad-
vanced to the public sector, foreign capital assistance and
GNP have been used as explanatory variables. The estimation

results are :

IG = -2925.9 + 1.819 CRG , R’=.46
(-1.168) (2.791) D-W=1.93

IG = -1614.9 + 1.051 FCA , R%-.62
(-1.058) (3.781) D-W=1.57

=2
IG = ~-1005.3 + .18 Y + .79 CRG + .13 FCA , R =.89
(-4.44) (3.097) (2.235) (.471) D-W=2.34

where IG is public gross fixed investment
CRG is credit advanced to the public sector

and FCA is foreign project aid in million of constant Taka

While both CRG and FCA are highly significant with the ex-
pected positive sign, the coefficients are quite high when

used separately as the only explanatory variable. Near unity
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in these coefficients is to be expected, if the entire in-
crement in loan and project aid is invested. However, when
both CRG and FCA are used together with'GNP (Y) as regres-
sors, the significance level of FCA drops. But adjusted §2
increases to .89.

Though the equations for both private and public invest-
ment have high adjusted Rr? given fhe fact that the esti-
mates are based on a nine year data series one has to be
very cautious in using these parameter values. Nonetheless,

they do shed some light on the over all relationships.

4,2,3 External Sector

Bangladesh is wvirtually dependent on imports for almost
all of her raw-material and capital equipment needs. As a
result, contrary to the implications of a traditional Keyne-
sian aggregate model, a decline in the imports of raw-ma-
terial and capital equipment will, at least in the short
run, lead to a fall in output. Moreover, Bangladesh is not
only a food deficit country, she depends on imports for many
other essentiél consumer goods. Therefore, a decline in con-
sumer imports will trigger an inflationary surge. Thus, 1in
view of the crucial importance of different categories of
imports, some disaggregation is necessary in analysing im-
ports. In the present study, separate import functions for
consumer goods, capital goods and raw-materials have_been

estimated.
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On the other hand, even if one cannot deny the importance

of exports and export earnings, exports have been treated as E

exogenous, chiefly because of data limitations. Bangladesh's
main export item is jute. Jute export depends crucially on
the price of synthetic fibre vis-a-vis the jute price. Syn- |
thetic fibre is largely a domestic product of the jute im-
porting countries. No single index of various domestic syn-
thetic fibre prices is available.

Jute being a raw-material used in the production of con-

sumer goods, its export is also expected to depend on the

incomes of importing countries. Here, too, it is difficult
to find a common index due to differences in exchange rates,

both across currencies and over time.

4,2.3.1 Consumer Imports

This category includes food, live animals, beverages, to-

bacco, animal fat, vegetable oil, manufactured goods classi-
fied as materials and manufactured goods not classified
elsewhere.

Consumer imports (MC) are expected to depend on disposa-
ble income (Yd) and the regression equation for the period
1959-60 to.1980-81 is,

MC = -3430.34 + ,094 Y4 , R%-.36 , D-W=1.9
(-1.93) (3.064)

Though disposable income (Yd) is highly significant, adjust-

ed R is very low. This implies that other variables are im-
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portant in explaining consumer imports (MC). In Bangladesh,
consumer imports are subject to heavy restrictions through
quotas and licensing systems. 'Thus, a variable representing
administrative decisions on quotas and licencing could be an
important explanatory variable in this respect. However, it
is difficult to construct such a variable. As a result, a
proxy variable has been tried. The quantitative restrictions
and licencing are reactions to scarcity of foreign exchange.
In view of the fact that the current account is in continous
deficit, the bigger part of the import bill is financed by
foreign grants and aids (Faaland and Parkinson, 1976, p 17;
Islam, 1977, pp 110-112, 142; The Second-Five-Year Plan, p
V-2) which are recorded in the capital account. Hence, the
capital account surplus (CS) seems to be the best available
proxy for quantitative restrictions. The estimated equation
is,
MC = -972.57 + 031 Yd + .786 CS , R°=.66
(-.738) (1.204) (4.056) D-W=2,01

where CS is the capital account surplus in millions

of constant Taka

Adjusted ®? increases quite considerably with the inclusion
of a proxy variable for quantitative restrictions on consum-
er imports. Moreover, the proxy variable (capital account

surplus, CS) is found to be guite significant and of the ex-

pected sign. The positive sign of CS indicates that the re-
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strictions on consumer imports are adjusted from time to
time.?® If the capital account surplus is expected to rise
due to aﬁ increased flow of foreign aid or of export earn-
ings, restrictions on consumer imports are felaxed (Islam,
1977 p 110). Note, however, the margiﬁal propensity to im-
port (MPM) out of disposable incomé declines to only .031
and income is significant only at the 15% level.

In order to test for a structural shift in the consumer
import function, a dummy variable has been introduced. The
estimation result is,

MC = 948.34 + ,03 Yd + .242 Cs - 1834.1 D

(2.056) (3.552) (3.089) (-11.914)

R =.96, D-w=2.4

where D 1 for the period 1959-60 to 1969-70

0 for the period 1972-73 to 1980-81

The results show a significant dummy variable and an upward
shift in the consumer import function. This is to be expect-
ed as consumer goods which used to come from West Pakistan
and were thus regarded as domestic goods had to be imported
after independence (Khan, 1972, pp 86-89). This phenomenon
can be explained easily. For example, Bangladesh has a food
deficiency to the tune of 100 tonnes. If 20 tonnes of rice

came from West Pakistan, only 80 tonnes were recorded as im-

’* A general import policy for the following year 1is an-
nounced in the last week of June.
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ports. Moreover, there was no foreign exchange constraint
on goods that used to come from West Pakistan. But after in-
dependence, all 100 tonnes of rice are recorded as imports
and the foreign exchange constraint applies to all of it.
Thus there was an upward shift 1in the consumef import func-
tion, The percentage distribution of ‘imports into Bangla-

desh before independence is giveq in Table 4.2

TABLE 4.2

Percentage Distribution of Imports into Bangladesh by
Source
Year Consumer Goods Raw-materials Capital Goods
Foreign Pakistan Foreign Pakistan Foreign Pakistan

1954- 53,9 55.1 37.4 62.6 88.5 11.6
1960
1961- 38.9 61.1 49,2 50.8 85.8 14.2
1965
1966~ 40.8 59.2 44,7 55.3 92.3 7.6
1970

Source : Alamgir and Berlage, 1974, p 115.

Finally a consumer import function with income from agri-
culture (YA) and from all other sectors (YR) has been esti-
mated on fhe presumption that the marginal propensity to im-
port (MPM) out of urban income will be greater than the MPM
out of rural income because mosf of the imported consumer

goods (e.g., fine cloths, electrical goods, automobiles,
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etc.) go to the urban people and simply do not reach the ru-
ral areas. However, the regression result is not very excit-
ing. The estimated equation is,

MC = 833.52 - .187 YA + .271 YR , R°=.63, D-W=1.85

(.415) (-1.873) (4.536)

Income from agricultural sector (YA), a proxy for rural in-
come, has the wrong sign. This might'be due to high correla-
tion between YA and ¥YR; their correlation coefficient is

.85,

4,2.3.2 Capital Imports

Imports of capital goods include machinery and transpor-
tation equipment. It can be expected that capital goods im-
ports (MI) will depend on the level of fixed investment.
Since different types of investment do not have the same im-
port content, different types of fixed investment should be
included in the capital goods import function. However, as
opposed to data on aggregate private and public fixed in-
vestment, data on various types of investment are not avail-
able. Since public investments are mainly in the heavy pro-
jects, a higher coefficient can be expected for public fixed
investment. The estimated equation for the period 1959-60 to
1980-81 is,

MI = -100.35 + .296 IP + .071 IG , R°=.g5

(-.944) (4.576) (1.742) D-w=1.85

where MI is capital goods imports
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IP is aggregate fixed private investment

and I1G is aggregate fixed publié investment

Though both variables have the correct sign, public invest-
ment (IG) is less statistically significant than private in-
vestment (IP). Moreover, IG does not have a higher coeffi-
cient than IP, as was expected. This may, again, be due to
high collinearity between IP and IG; tﬁe correlation coeffi-
cient between them is .82, As a result, total (public plus
private) fixed investment has been used as a regressor and
the result is,

MI = -32,795 + ,156 I , R =,82
(-.291) (9.269) D-W=1.90

where I 1is total fixed investment.

In order to test for structural shift, an equation with a
dummy variable has been used. The dummy was found to be in-
significant. The estimated equation is,
52
R

MI = 66.408 + .148 I - 88.134 D, =,81

(.402) (7.694) (-.827) D-wW=1.9

wvhere D 1 for the period 1959-60 to 196%-70

0 for the period 1972-73 to 1980-81

The insignificance of the dummy variable, indicating no
structural shift is not unexpected. Pakistan does not pro-

duce many capital goods and before independence capital
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goods used to come from sources chiefly other than West Pa-
kistan (see Table 4.2).So, after independence there has not
been any significant shift of sources of capital goods as it

was the case for consumer goods.

4,2,3.3 Raw-material Imports

This category includes crude materials, mineral fuels,
lubricants and related materials and chemicals. This func-
tion is relatively simple. We expect raw-material imports
(MR) to depend directly on gross domestic product (Y). The
estimated equation is,

MR = -2057.03 + .059 Y , R°=.53, D-W=1.85

(-2.52) (4.417)

Inclusion of a dummy variable shows that the raw-material
import function has shifted wupward after independence. The
estimation result is,

MR = -1216.14 + ,053 Y - 675.397 D , R% .77

-—

-1,951) (5.188) (-4.093) D-W=1.47

wehere D 1 for the period 1959-60 to 1969-70

0 for the period 1972-73 to 1980-81

The reason for a shift in the raw-material import function
is the same as for a shift in the consumer import function.
After independence, Bangladesh impbrts raw-materials such as

chemicals, mineral products, spare parts, and the like,
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which used to come from West Pakistan and were not consid-
ered to be foreign imports while Bangladesh was a province

of Pakistan.

4.3 A BASIC MACROECONOMETRIC MODEL FOR BANGLADESH

Having screened the preliminary specification, a basic ma-
croeconometric model for the Bangladesh economy is presented
in this section. This basic model is expected to provide a
demand dimension to the supply oriented input-output table
(1976-77) of the Bangladesh economy.

All variables are measured at constant 1972-73 market
prices, unless mentioned otherwise. Exogenous variables are
indicated by asterisks. Figures in parentheses are t-val-
ues. The two-stage least squares (2SLS) method is used for

estimating the model. The period of study is 1959-60 to

1980-81.
LIST OF EXOGENOUS VARIABLES
CR* = Total credit advanced to private and public sectors
FCA* = Foreign capital assistance
CS* = Capital account surplus

EX* = Total exports

CG* = Government expenditure on goods & services
TR* = Real income tax
D* = Dummy variable,

1 for the period 1959/60 - 1969/70
0 for the period 1972-73 to 1980-81
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LIST OF ENDOGENOUS VARIABLES

Y = Gross national product (GNP)

Yd = Disposable income

I = Total gross fixed investment

CP = Private consumption expenditure '
MC = Imports of consumer goods

MI = Imports of capital goods

MR = Imports of raw-materials

ESTIMATED MODEL

CP = 6852.834 + .812 Yd - 3406 D ; R =.98
(0.567) (14.081) (-7.725)

I = -9152.73 + .231 Y + ,245 CR* + ,16 FCA* ; R = .94
(-3.862) (4.091) (1.175) (1.243)

2
MC = -328.51 + ,045 vYd + ,342 CS* - 1501 D ;R =.91
(-.389) (2.738) (2.591) (-6.407)

2
MI = -82.942 + ,164 1 H R =.82
(-.648) (8.722)
2
MR = -1155.79 + .,052 Y - 678.71 D ; R =.77

(-1.748) (4.79) (-4.102)

Identity ¢+ Y = CP + CG* + I + EX* - MC - MI - MR

¥Yd = Y - TR*

Identity




4.4 SUMMARY

In view of the lack of a satisfactory demand model for
Bangladesh, which could have been used as a demand dimension
for the supply oriented 1976-77 I-0 moéel, we have attempted
to construct one. The period of study is 1959-60 to 1980-81.
In constructing this macroeconometric model, the main hurdle
has been the non-availability of relevant data. As a re-
sult, we had to be satisfied with a very simple model. It
was possible to achieve a disaggregation level consistent
only with the final demand categories of the 1976—77 I-0 ta-
ble of Bangladesh. Though it serves the present purpose, a
more disaggregated macro model will be more useful if an I-0O
table with more categories of final demands becomes availa-
ble in future, However, to the extent data availability
permitted, separate functions for consumption of food and
non-food items and for private and public investment have
been estimated for the period 1972/73 - 1980/81. Data limi-
tations did not allow us to test for complicated specifica-
tion of the equations. In particular, specifications with
only a one period lag could be attempted. However, neither
lagged consumption nor lagged income was found to be signif-
icant and with the right sign in the case of the consumption
function. 1In the investment function, tbo, the coefficient
for lagged income was of the incorrect sign. After exploring
the preliminary specifications wiﬁh the OLS method, the en-

tire model was estimated with the 2SLS method.
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To test for possible structural shifts after independence
in December 1971, a dummy variable for intercept change was
‘introduced. It has been found that there has been an upward
parallel shift in the consumption function. Consumer and
raw-material import functions, too, have shifted upward.
The shift in the private consumption function may be due to
a rise in expectation caused by the promise of independence
and exposure to the outside world. Consumer and raw-matrial
import functions have shifted upward as the source of those
products shifted from West Pakistan (which was breviously
regarded as domestic source) to formal imports.

The MPC was found to be .78 when the structural shift in
the consumption function is taken into account and this es-
timate is very similar to that of Alamgir and Berlage (1974)
for the period 1959-60 to 1969-70. A separate consumption
function with agricultual and non-agricultural incomes as
arguments was estimated and it was found that the MPC out of
agricultural income is less than the MPC out of non-agricul-
tural income.

Following the conventional approach, the link between the
real and monetary sectors has been established via the in-
vestment function. However, in the virtual absence of an or-
ganised capital market, this link is provided not by the in-
terest rate but by government's over-all monetary programmes
approximated by total loans from Athe banking system to both

private and public sectors. The investment function also
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spells out the significanée of foreign capital assistance in
the gross fixed capital formation.

In view of the importance of capital and raw-material im-
ports, separate functions for various categories of imports
have been estimated. Capital imports have been found to de-
pend on total fixed investment. ‘Since various types of in-
vestment have different import content, it would have been
desiréble if different types of investment could have been
used in the the capital goods import function. But, data
limitation did not permit us to do so. Since consumer im-
ports into Bangladesh are subject to gquantitative restric-
tions, the capital account surplus has been used as a proxy
variable and was found quite significant.

The estimated aggregate model of this chapter is expected
to provide a demand dimension to the supply oriented 1976-77
I1-0 table of Bangladesh. The integration of this macroecono-
metric model with the I-0 table is the subject of the next

chapter.




Chapter Vv

A COMPLETE MACRO MODEL INCORPORATING INPUT-
OUTPUT RELATIONS

The trouble with their (aggregate macro models)
present applicability, however, 1is that some of
the contemporary economic problems are not macro.
They deal with situations of particular groups,
particular processes, particular markets. Over-all
macro policy may not reach these issues at all or
may do so in a highly inefficient way; therefore,
alternative policy approaches must be sought, and
theoretical support for these new policy thrusts
should come from a system that goes beyond Keyne-
sian macroeconomics.

- Lawrence R. Klein (1982).

In this chapter, an attempt is made to integrate the ma-
croeconometric model constructed in the previous chapter
with the 1976-77 input-output table for Bangladesh. That is,
instead of treating I-0 sectoral final demand deliveries as
administratively fixed, they will be linked to the aggregate
demand model, so that they will be explained from the equa-
tions of economic behaviour. This will also enable us to
trace the effects of macroeconomic policies to the producing
sectors.

The 1976-77 1-O table of Bangladesh has five categories
of final demand : private consumption, public consumption,

gross fixed capital formation, stock change and exports. 1In

- 107 -
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the macro model of the previous chapter, private consumption
and gross fixed capital formation are explained from equa-
tions based on economic behaviour; public consumption and
exports are exogenous variables of the model. In treating
stoqk change or inventory, a few words of explanation are in
order. Stock change has fWo parts - planned and unplanned.
The unplanned part of inventory change is a disequilibrium
component and it is not desired to be continued. In so far
as interest is in the equilibrium component, the unplanned
stock change has been left out of the model. On the other
hand, data on p1anned inventory changes are not available.
Thus, it was not possible to incorporate separate equations
for inventory change and by necessity it has been assumed
that there is no change in inventory.

In the attempt to incorporate 1I1-0 relations in the macro
model, tﬁe methodology developed by Preston*® (1972) will be
followed. The structure of an integrated model can be shown
in a flow diagram (Figure 5.1).

The final demthed block of an integrated model contains GNE
components to be explained in the macroeconometric model.
The final demands (components of GNE) are converted into I-0
sectoral final demand deliveries through the industrial dis-
tribution of final demand matrix (denoted the H matrix) and
thus drive the I-O block to determine sectoral gross out-

puts. These sectoral gross outputs are converted to sectoral

*® For a detail discussion of alternative methodologies, see
Section 3.2,




Relating Sectoral
Gross output to
Value-added

Sectoral Value-
added

Exogenous Variables

Figure 5.1: The Flow Diagram of an Integrated I-O Model

value-added through a diagonal matrix (denoted the B ma-
trix), embodying a fixed relationship between sectoral gross
outputs and value-added : this follows from the fixed input
coefficient assumption of the traditional I-O model. This
set of sectoral value-added yields gross domestic product
(GDP) which together with other variables of the macro model
determines elements in the final demand block. Thus, we have
a complete circle : Demand - Value-added (GDP) - Demand.
This is possible due to the existence of the H and the B ma-
trices, which together with the I-0 direct-indirect require-
ment matrix (I - A) form a matrix (E) which is termed here
the 'conversion matrix'. This conversion matrix, E, connects
the components of GNE in the finai demand block to the sec-

toral final demand deliveries of the I-0 block.

, R
Final Demand | '| Industrial Distribution Input-output
(C,1,G,X-M) [ of Final Demand Relations
Macro Model || (H matrix) [1 - a]
AP A ‘ - l

: Conversion Matrix, E B matrix,

|

|

|
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The structure and working of an integrated I-O macro mod-

el can be explained with a simple example. Let there be only

two producing sectors (agriculture and industry) and two

types of final demand (consumption and investment). Then the

I-0 accounting relationship can be written as :

< ‘
Sa&es to Sales of i to j Final Demand Total

Purchase Agricul.| Indust. |Consum.|{Invest.

\
from
AN

Agricult, X X1, C1 I, Xy

Industry X

From the above table we have,

X + X + + I = X
11 12 Cl 1 1
L N N ) 501
and x21 + X22 + C2 + 12 = Xz
If we define ajj = Xij/Xj and Fi = Ci + 1Ii
then 5.1 can be rewritten as :
811 %, * a5, X%, +F) = X
eee 5.2
<+ + =
and a21 xl a22 xz F2 x2
or l - a b.4 - a X = F
! ( 11 ) 1 12 2 1
[ N B 2 5.3




In matrix form 5.3 can be expressed as :

(I - A) X = F o e 5.4
where - - - —F .
X
211 %12 1 1
A = ' = and F =
a1 222 Xy Fa
| J . =S
From 5.4 we can solve for X, given F as
-1
X = (I - Aa) F ese 5.5

1

where (I - A) 1is the direct-indirect reguirement matrix.

From the usual 1I-O assumption that each sector's input use

is a fixed proportion of its gross output, it follows that

there is a fixed relationship between sectoral value-added

and gross output. This relationship can be expressed as :

Y3 = by Xy
ees 5.6
Y =
and 2 b22 X2
where b = 1 - a -
11 11 a21
and b2 = 1—812 - 822
In matrix form 5.6 can be expressed as :
Y = BX
-1
or’ x = B Y L BN ] 5.7
where i 7 m ) [T
by O Xy Y1
B = , X = and Y =
0] b X Y
22 2 2
i ] | “ |
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Putting 5.7 into 5.5, we get |

B Y = (1-a)'p
or, Y = B(1-a)TF ... 5.8

Since time series data on sectoral final demand deliver-
ies (F) are not usually available, they cannot be used in
estimating demand relations. However, time series data on
GNE components (C, 1I) are generally available. Therefore,
sectoral final demand deliveries are linked to GNE compo-
nents so that demand relations can be estimated and their
implications can be analysed at the producing sector levels.
This link is established by the assumption that each sec-

tor's final demand delivery is a fixed proportion of a par-

ticular GNE component. That is,

hyy = 6/ 5 by, = 1, /1
hyp = €/ & by, = 1, /1
h. + h = 1 g + -
such that 11 21 an h12 h22 1

Therefore, the sectoral final demand deliveries can be ex-

pressed as :

FI = B3 € + hyyt!

eees 5.9
and F2 = h21 c + h221
In matrix form, 5.9 can be rewritten as :
F = HG L 2N BN ] 5.10
where - y C C
hyp By c Fy
H = .6 = | & F =
ho1 By, F)
L . - - - -
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The matrix H is here called the industrial distribution of
final demand matrix,
Using 5.10 in 5.8, we derive

Y = B(1-a)" He cer 5.11
Denoting B(I - A)—l H by E, 5.11 can be rewritten as :

Y = EG eos 5.12
E is called the conversion matrix which is derived by post
and pre-multiplication of the direct-indireét reguirement
matrix, (I - Ai-l , with the industrial distribution of fi-
nal demand matrix, H, and the B matrix respectively.

The equations system 5.12 can be written more explicitly

as :
Y, = e;;C *+ e I

LI 2 5.13

I

and Y C

= e
2 e2]_ 22
With the connection between the GNE components and secto-
ral value-added in place, the complete loop of the multipli-
er process can be established by a Keynesian type macro mod-

el. Let a Keynesian type macro model be as follows :

C=oay ¥ + 057, Consumption function
I = 1I% Exogenous investment
Y=C+ I* National income identity

Using this information from the macro model, we have :

= +Q -+ *
Y e (B ¥y #2 ¥y )+ e 1

LA BN 5.14

= + Y + 1*
and Y2 e21 (al Yl a, Y, ) e,
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or, (1 - )Yl - e o Y = e I*

€11 M1 11 2 2 12
.e. 5.15
+ e o )Y =e I*

€171 "1 21 22 22

Thus, the egquations system 5.15 represents the reduced

and - Y (1 -
form of the simplified integrated I-O macro model and can be
solved in terms of the exogenous variables of the aggregate
model.,

The solution of equations system 5.15 can be presented as:

Yl = Wl I*

* o0 5.16
Y2 = w2 I*
- - [o Nu— o
where w, = (e12 e,; €1, %7 €17 €5 2)/ (L
. - o - o L
vy = (e, -—e, e, - e e,/ L

and L] = 1 - ell ozl- e21 a2 ’

Thus, sectoral value-added (Yi) is solved in terms of the
exogenous variable, 1I*, so that effects of a change in an
exogenous macro variable can be traced to the sectoral pro-
duction level. For example, the coefficient, wi, of the to-

tal investment (I*) 1in the equations system 5.16 gives the

change in the ith sectoral output required to sustain direct

and indirect change in demand due to exogenous change in I¥,
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5.1  STRUCTURE OF THE COMPLETE MODEL

The structure of the complete I-0 macro model of Bangla-
desh is presented in this section. As seen in the simplified
example of the previous section, the complefe model has an
I-O0 Block and a Final Demand Block. The I-0 Block is provid-
ed by the 1976-77 1-0 table, compiled by the Bangladesh
Planning Commission. The Final Demand Block involves the
macroeconometric model which was developed in Chapter IV of

the present study.

Input-output Block : According to the 1976-77 I-O table*?!
of Bangladesh, the sectoral balance equation is :

Xi + IMi = § Zij + CPi +. CGi + Ii + EXi

or, Xi + m, Xi -§a.. Xj = CPi + CGi + Ii + EXi

1]
In matrix form :

(I + M- 24)X F
-1

(I + M -3) F

Therefore, X

where Xi

ith sectoral gross output

IMi = imports of the ith commodity

Zij = ith input used in the jth sector

8j4 = ith input coefficient in the jth sector
m, = ith import coefficient

47x1 column vector of sectoral gross ouput

=
u

47x47 diagonal matrix of import coefficients

47x47 matrix of input coefficients

‘! For a detailed discussion of the 1976-77 I-0O table, see
Section 2.2,
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F = 47x 1 column vector of final demand deliveries
I = 47x47 identity matrix

Therefore, the conversion matrix is :
E=B(I+M-A).l H

where B = 47x47 diagonal matrix with diagonal elements:

= - T a,.
Py T T %

47x4 matrix of industrial éistribution of

€I
n

final demand.
Having calculated the conversion matrix from the 1976-77 1-0
table the components of GNE have been allocated over the
producing sectors, by using the relationship, Y = EG. The

distribution is presented in Table 5.1

With this link between the components of GNE and the sec-
toral value-added, we can estimate direct and indirect re-
quirements for sectoral output to sustain a unit increase in
final demand. This information is immensely important for
an underdeveloped economy, plagued with structural bottle-
necks of all sorts. For example, from the first equation, we
know that a one unit increase in‘private consumption, among
other things, must be met by .29 unit increase in rice pro-
duction. Now if the production of rice cannot be increased
by this required amount, then higher food prices may result
which may, in turn, cause an inflationary surge. Therefore,
with this connection between final demands and sectoral val-
ue-added, it is possible to identify which component of de-

mand may cause structural inflation. Once that is identi-




TABLE 5.1

Impact of GNE Components On Producing Sectors, Y=EG

Sectors
Final Demand
Rice (Yl )
Wheat (Y2 )
Jute (Y3 )
Cotton (Y4 )
Tea (Y5 )
Other (Y_ )
crops 6
Livestock
(Y7 )
F1sher1es
(y )
Forestry 8
(Yq
Sugar (¥31,)
Edible ?ii |
Y
11
Salt (le)

Tobacco Prod

Y
Other Fooé3

(Yq14)
Yarn

ii

(Y
Ha%

Cotton
Cloth:
Cloth:
Jute Textlze

(Y

Paper (Y

Leather(Yzo)
Fertillzer
Pharmaceu€1c

(y 2)
Other Chem1c

(Yy3)

Private
Consump.

.250193
.0086052
.0102934
.0002666
.0084795
.0873216
.0772816
.0775057
.0176873
.014281
.0040221
.0068696
.0137388
.0093943
.0034359
.0015719
.0123657
.0011573
.0015599
.0047459
.0052932
0027624
.0040797

Gross Fixed
Investment

.000101038
.000000989
.000706389
.000016256
.000000127
.000200353
.000779717
.000001119
.0561392
.000000725
.000043220
.000095491
0

.000000278
.000200556
.000277614
.000010986
.000330625
.000721176
.000037862
.000015641
.000006282
.002288970

Public
Consump.

.00402987
.00023201
.00037958
.00008135
.00008120
.00218277
.00160764
.00072203
.00161589
.00016157
.00011155
.00024555
0
.00007488
.00104555
.00126187
.00252909
.00022230
.00289005
.00001102
.00008775
.00052077
.00103543

Export

. 0084886

.0000523

.336482

.0000417
.056833

.0077202
.0742756
.0301343
.0044461
.0022154
.0000450
.0010161
.0000545
.0000311
.0002539
.000217

.0000327
.0944450
.0020239
.0284961
.0055165
.0000358
.0022075

(Continued)




Cement (Y24)
Basic Metal

(v,c)
Metal Proaac
(Y,)
Machinery
(¥,,)
Transport

.0001630
.0017689
.0022925
.0009251
.0003233

Equipmt(Y,g)
Wood  (Y°0)

.0012243
29
Indus

.0095571
(Y,,)

Urban Houg®n .0005919
(v..)

Rural Housin .0011110

Misc.

(Yz5)
Non-Res(Bié? .0001433

Y
Construction .0000317

Elec & Gas(%4)
Constructiorn .0000898

Transp (Y,.)
Other Congér
(Y36)
Petroleum
Produc (Y )
Electricigy
(Y38)
Gas | (Y39)
Transport
Service(Y
Trade
Service(Y4l)
Housing
Service(Y,,)
Health (Y43)

40)

Education
~ (Y44

Public Admin
(Y5

Bank & Insur
Other (Y47)

Services

.0000979
.0003955
.0010341
.0014458
.0440258
.0888215
.0917496
.0059689
.0097706
.0019725
.0127683
.0480199

.005639640
.045575300
.014288400
.016326600
.011531500
.016846900
.030535700
.018423700

.013140900

.009324460
.013250200
.015073800
.035100200
.000335889
.000845744
.001043120
.012992800
.055233400
0
.000023017

.000759876
.002311750
.007079560

.00036700
.00218462
.00135808

.00089863

.00120747
.00070894
.01233580
.00000027

0
.00229838
.00003003
.00007263
.00000145
.00037209
.00119360
.00060560
.03775190
.01432350

0

.03755770

.2287080
.50803800
.00122307
.01843580

.0000412
.0007863
.0007980
.0021149
.0003041
.0020274
.0062396
.0000029
0
.0001050
.0001155
.0000691
.0001365
.0013675
.0045875
.0023343
.0353623
.1173040
0
.0001328
0
.0029302
.0133344
.0120680
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fied, measures can be taken to restrian that particular cat-
egory of demand as a short-run solution; the long-run solu-
tion should aim at freeing the particular sector from the
structural lock.

The above link between the categories of final demand and
sectoral value—addéd, however, does not complete the feed-
back of sectoral value-added on to demand. Once exogenous
increases affect sectoral value-added, sectoral value-added
affects demand via Engel curves. To complete this loop, we
must bring the macroeconometric model into the picture. Once
that is accomplished, we will have a simultaneous model with
joint feedback between demand and supply.

Final Demand Block : This contains the macroeconometric

model, constructed in the previous chapter. The estimated

aggregate model is :

CP = 6852.834 + .,812 Yd - 3406.85 D

I = -9152,73 + .231 Y + .245 CR* + .160 FCA*
M =m Y,

i i i

Y + I Mi= CP + CG* + I + EX*
i
Yd = Y - TR*
where CP

Private consumption

I = Gross fixed investment

L]
n

Y = GDP

(]
.4

o .

n

Disposable income
M. = Imports of the ith commodity
CG* = Public consumption of goods and services

EX* = Exports
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CR* = Institutional credit
TR* = Real income tax
FCA* = Foreign capital assistance
m, = Import coefficients of the I-0 table.

o
"

1 for the period 1959-60 to 1969-70

0 for the period 1972-73 to 1980-81
Asterisks denote exogenous variables. Only those demand re-

lations of the macro model, which conform to final demand

categories of the I-O table, are reported here. Accordingly,

imports are linked to GNP through import coefficients of the

I-O table. Since the I-O table does not distinguish imports

by use (final or raw-materials), it 1is not possible to tie

import functions of the aggregate model to the I-O table.

Private consumption is a function of aggregate disposable

income. Lack of data and the sample size did not allow us

to estimate a private consumption function with disaggregat-
edvdisposable income. Therefore, to tie aggregate private
consumption to the sectoral value-added, it has been assumed
that the marginal propensities to consume (MPC) out of all
sectoral disposable income are same as MPC out of aggregate
disposable income. 1In the basic model, gross fixed invest- ‘
ment is a function of GNP, credit advanced by lending insti-
tutions and foreign capital assistance. Again, in integrat-
ing this model with the I-0 table, it has‘been assumed that |
each sectoral value-added affects investment in the same way

as does the total value-added (GDP).
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These are very simplistic assumptions that had to be made
due to data limitations., Given the sample size and the I-0
sector classifications, the only other alternative would be
to aggregate the sectors into some broader sectors consis-
tent with our sample size. However, this alternative, too,
implicitly assumes homogeneity of included sectors in each
broad classification.

Therefore, wusing the estimated demand relations 1in the
relationship, Y = EG, we 1link sectoral value-added to the
exogenous and/or policiy variables of the aggregate model.
This can be done as follows :

Yi = e;; {6852.834 + ,.B12( I Yj - TR*) - 3406.85 D}
+ e, {-9152,73 + .331 L Yj + .245 CR* + .16 FCA*}
+e,y CG* + ey, ER* ce. 5.17
Y = GDP
elements of the conversion matrix, E,
listed in Table 5.1

Of the exogenous variables in the basic model of Chapter
IV, public consumption (CG), real income tax (TR) and credit
advanced (CR) can be regarded as policy variables. While
public consumption and real income tax will reflect govern-
ment's fiscal policy, credit advanced by the lending insti-
tutions is directly linked to the Central Bank's over all

monetary programmes.

The equations system 5.17 can be solved for sectoral val-

uve-added in terms of exogenous and/or policy variables of
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the aggregate model. The solution of the complete model is

presented in Table 5.2

TABLE 5.2

Reduced Form Matrix of the Complete Model

Sectoral Constant CR CG FCA EX TR
output

Y, 10082.8 .232 2,177 .151 2,097 -1.317
Y, 298.977 .007 .065 .005 062 -.042
Y3 356.789 .009 .079 .006 .412 -,051
Y4 9.243 .0002 .002 .0001 .002 -,001
Ys 294,624 .007 .063 .004 .118 -.041
Y 3381.24 .078 .731 .051 .708 -.,415
Y, 2684 .24 .062 .582 .041 .632 -,378
Y 2692.97 .062 .581 .040 .588 -.378
‘Y9 546.185 .041 .254 .027 .247 -,151
Y10 496.197 .011 .107 .007 .105 -.,070
Y., 139.697 .003 .030 .002 .029 -.020
le 239.571 .006 .052 .004 .051 -.034
Y‘13 477.914 .011 .103 .007 .099 -.067
Y]A 326.409 .008 .070 .005 .068 -.046
Y 5 119,138 .003 .027 .002 .025 -.017
Y 16 54,278 .001 .014 .0009 .012 -,008
Y, 429,638 .010 .095 .006 .08 -.,060
Y s 39.808 .001 .010 ..0007 103 -.006
Y 19 53.321 .002 .016 .0009 .015 -,009
Y 20 164.852 .004 .036 .003 .063 -.023
Y o1 183.896 .004 .040 .003 .044 -,026

(Continued)
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96.098
138.963

-1.204
5.959

62.254
12.102
-2.810
22.023
294.881
-13.683
22.560
~6.376
-15.034
-15.236
-39.342
13.333
34.900
48.964
1698.53
3018.88
3187.88
207.364
339.484
67.610
440.824
1659.85

.002
.004

.003
.023

.009
.008
.006
.008
.022
.009
.007
.005
.006
.007
.017
.001
.001
.002
.046
.097
.073
.005
.008
.002
.011
.042

.021
.037

.014
«113

.0489
.043
.028
.046
.149
.041
.036
.023
.028
.033
.076
.004
.011
.014
.436
.797
.687
.082
.302
.524
102
.398

.001
.003

.002
.015

.006
.006
.004
.006
.014
.006
.005
.003
.004
.005
.011
.0003
.0008
.001
.030
.063
.048
.003
.005

..001

.007
.027

.020
.036

.013
.107

.047
.042
.026
.045
.138
.039
.035
.020
.028
.032
.073
.005
.014
.015
.417
.870
.660
.043

- .070

.01%
.110
.372

-.014
-.023

-.009
—.061

-.028
-.023
-.015
-.026
-.082
-.022
-.021
-.012
-.016
-.018
-.041
-.002
-.006
-.008
-.226
-.438
-.388
-.029
-.048
-.011
-.065
-.223
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The reduced form of the complete model shows the sectoral
impact of a policy variable. For example, if éredit advanced
increases by one Taka due to expansionary monetary policy,
the resultant direct and indirect increase in demand will
have to be met with an increase in rice output by .232 Taka.
Thus the coefficients of the exogenous variables in the com-
plete model are the impact multipliers on sectoral value-
added. Looking at these impact multipliers, we find that
both monetary and fiscal policies (captured by credit ad-
vanced and government expenditure variables, respectively)
have the largest expansionary impact on rice production,
While the coefficient of credit variable for rice is .232,
that of govenment expenditure is 2.177. Exogenous export
has the greatest impact multiplier in rige production; it is
2.097, slightly below the government expenditure impact mul-
tiplier,

Regarding this integration exercise, two points of note
are in order. First, aggregate multipliers*? of the inte-
grated model are greater than those of the basic macro model
of the previous chapter. This is because in the integrated
model, it was not possible to take into account additional

induced leakeages through various import functions because

the 1976-77 input-output table of Bangladesh does not have

import as a final demand item,*? However, this is not going

‘2 Aggregate multipliers are defined as the sum of sectoral
multipliers,
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to affect our general policy conclusion in any fundamental
way.

Secondly, the constancy assumption of the conversion ma-
trix implies that there has not been any change in technolo-
gy or in the industrial distribution of final demand. Vari-
ous authors (Fisher-Klein-Shinkai, 1965; Preston 1972:
Seguy-Ramirez, 1975) handled this problem by modelling er-
rors, on the assumption that the factors which make for
changes in technology (A matrix) and industrial distribution
of final demand (H matrix) are the same that give rise to

deviations between the observed and predicted sectoral val-

uve-added. This could not be done in the present case because

historical data on detailed sectoral value-added are not

available. Another way of taking into account for changes
in the technology matrix A, is to update it by using the RAS
method. The RAS method is essentially a method of linear ex-
trapolation of the A matrix using some known marginals. But
it is unusual that the technology would change during such a
short period since 1976-77 and hence we do not expect any
significant gain in updating the A matrix by using a mechan-
ical device. However, this is unlikely to cause serious dam-
age to our general conclusion for at least three reasons.
First, previous studies show that there has not been any 1
significant technological progress in Bangladesh (Hossain,
1973). Secondly, the I-O table employed is relatively recent

(1976-77), and technological progress tends to occur over a
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long period of time. Thirdly, tastes and expectations that
determine the industrial distribution of final demand (H)
matrix are also likely to change very slowly and for all
practical purposes, one may consider them stable over the
period since 1976-77. Therefore, whatever technological and
industrial distribution of final demand change might have
occurred since 1976-77 is expected to be very negligible., In
any case, these considerations do not detract from our main
objective of indicating the critical policy variables and
providing the range of choice of alternatives as a basis for

a dialogue between the planners and policy makers.

5.1.1 Validation of the Integrated I-0 Macro Model

No model should be accepted if it does not meet certain
criteria regarding its ability to reproduce the historical
path of the economy or if it fails to generate multiplier
responses consistent with economic theory (Klein and Young,
1980, p.60). For example, one would reject a model where the
impact multiplier, the first period effect of a change, of
real government purchases on GNP was negative or too large/
low.

Impact multipliers are reduced form coefficients of the
model and as can be seen from Table 5.2, the integrated I-0
macro model does not produce sectoral impact multipliers
whose values are implausibly high or whose signs contradict

received theory. However, aggregate multiplier values are a
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bit on high side. But as mentioned in the previous section,
this is because of the fact that in the integrated I1-0 macro
model it was not possible to take into account additional
induced leakages through various import functions, since the
1976-77 1-O table does not have import as a final demand.

Some of the summary statistics that are available to test
a model's performance in tracing the experience in the econ-
omy include among others the mean square error (MSE), root
mean square error (RMSE), average absolute percentage error
(AAPE), the mean square percentage error (MSPE) and the root
mean square percentage error (RMSPE), The major point to be
recognised in using these statistics of fit is that they are
not generally based on probability calculations from estab-
lished distributions. - There are no generally recognised
methods of statistical inference available for validation of
a model (Klein and Young, 1980, p.61). Thus, the choice of
error statistics and acceptable error standards is clearly a
function of the use to which a model is to be put. For exam-
ple, 1if the model is for forecasting purposes then it must
produce smaller errors at the turning points.

As to the use of this model, our claim is very modest :
it is to present an econometric model, integrating both de-
mand and supply sides of the Bangladesh economy, with a view
to providing a basis for dialogue.between planners and ma-

croeconomic policy makers, This dialogue is expected to

produce better co-ordination between sectoral development
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strategies and over-all macroeconomic policies. In a sense
the present attempt can be thought of as an experiment to-

wards developing a complete macroeconometric model with

joint feed-back between demand and supply. Yet one cannot

accept a model, for whatever modest purpose one has, which
traces the experience in the economy very poérly.

Thus, in order to test the model's ability to track the
past experience in the economy, root mean square percentage
errors (RMSPE) have been calculated for sectoral outputs.
Since time series data on all 47 1-O sectors are not availa-
ble, the model has been simulated over the sample period
only for seven broad sectors, namely, agriculture, industry,
construction, power and gaé, transport, housing services and
other services.** RMSPE's for these seven sectoral outputs
are presented in Table 5.3

RMSPE's are quite small except for construction and power
and gas sectors. Though the error statistic is not based on
any probability calculation, reasonably smaller RMSPE's can
be taken as a measure of goodness of fit of a model. Whereas
the RMSPE for GNP is 4.0% in the Lackman-You (1979) aggre-
gate model, it is only 2.5% in the integrated I1I-0O macro mod-
el. On the basis of this criterion, therefore, it can be
concluded that the integrated I-O macro model performs bet-

ter than a Keynesian type aggregate macro model, However,

‘** Agriculture includes sectors 1 to 9, industry 10 to 30,
construction 31 to 36, power and gas 37 to 39, transport
40, housing service 42 and other services sectors 41 and
43 to 47 of the 1976-77 I-0O table.
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TABLE 5.3
Root Mean Square Percentage Errors for Sectoral
Outputs
Sectors RMSPE
GNP 2.50%
Agriculture : 3.37
Industry 2.97
Construction 8.45
Power and Gas 7.74
Transport 1.33
Housing Services 2.29
Other Services 1.57

in order not to misrepresent reality, we understand the need
for a succession of models. This can be regarded as mere a

beginning.

5.2 CONSISTENCY CHECK OF 1981-82 BUDGET

In this section, the integrated 1I-0 macro model is used
to check the consistency of government's over-all revenue
expenditure and monetary programmes for the 1981-82 fiscal
year with sectoral output level projections of the Planning
Commission. 1In order to do so, the sectoral classifications
of the model have been reduced by vertical summation so that
they are consistent with aggregate sectoral classifications
of the Planning Commission. Accordingly, the modified re-

duced form of the integrated model is given in Table 5.4
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TABLE 5.4

Modified Reduced Form of The Complete Model
Producing Impact Multipliers of :
sectors CR CG FCA EX TR
Agricultre .498 4,534 .325 4,867 -2.774
(Yi+..+Y9) .
Industry .150 1.100 . .099 1.177 =-0.667
(Y10+...+Y30)
Construction .051 .238 .034 .224 -0.132
(Y31+...+Y36)
Power & Gas .004 .029 .002 .034 -0.016
(¥Y37+,..+Y39)
Transport .046 .436 .030 .417 -0.226
(v40)
Housing .073 .687 .048 .660 -0.388
Service (Y42)
Other .165 2.200 .106 1.484 -0.814
Services (Y41+Y43+,,+Y47)

The estimated increases/decreases in exogenous variables of
our model in the 1981-82 fiscal year at 1972-73 constant
prices (in million Taka) are given in Table 5.5

Incorporating these changes in exogenous variables into
our model, we estimate changes in sectoral output to sustain
resultant direct and indirect increases in demand. These es-
timates are presented in Table 5.6

In order to check the consistency of the 1981-82 budget,
we compare the model estimates of changes in the sectoral.
output due to estimated changes in exogenous and/or policy

variables with the projections of the Planning Commission.

These latter projections are given in Table 5.7
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TABLE 5.5

1981-82 Budget Estimates of Selected Variables

Estimated changes (at 1972-73 prices, in million Taka)

Revenue Expenditure (CG) + 299,44
Income Tax - 2.07
Credit to Private Sector + 1245.70

Credit to Public Sector + 946,05

Total Credit (CR) + 2191.75
Foreign Capital Assistance (FCA) + 381.55
Exports (EX) - 558.47

TR S0 S 4 ML MR M e e S G G e e e G e s G Gan G e e R G M e S M M e E Me = W Gin = e e - — — . —

Source:Bangladesh Economic Survey,1981-82,pp 82,84,97,
132,158,

Comparision of Table 5.6 and Table 5.7 shows excess
demand for agriculture and transport and excess supply of
all other sectoral output. Whereas the Planning Commission
projects a decline in agricultural output in 1981-82 by TK.
828 million at 1972-73 prices, our model indicates a de-
crease by only Tk. 138.7 million in response to estimated
changes in exogenous and/or policy variables, leading to an
over-all excess demand of Tk. 689.30 million. If there is no
buffer stock or import to meet this excess demand, this may
lead to considerable increase in agricultural (food) prices.

Food being the most dominant element in the consumer bas-
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TABLE 5.6

Estimated Changes in Sectoral Value-added

Sectors Due to changes in
CR CG. FCA EX TR Total
(at 1972-73 prices, in million Taka)

Agricul., 1091.93 1357.66 124,04 -2718.07 5.74 -138.7
Indust. 328.76 329.38 37.62 -657.32 1,38 39.82
Constr. 111.78 71.27 12.97 -126.77 .27 69.52
Power 7.67 8.68 .80 -18.99 .30 -1.80
& Gas

Transp. 100.82 130.56 11.45 -232.88 .47 10.41
Housing 160.00 205.72 18.31 -368.59 .80 16.25
Service

Other 361.64 658.77 40.44 -828.77 1.68 233.8
Services

ket,** this might have an inflationary impact. Transport is
the other sector that is expected to experience excess de-
mand. Moreover, excess supply of manufacturing and some
other sectors would mean that these sectors cannot take sur-
plus labour from the agricultural sector. As a result, the
'disguised' unemployment situation will be aggravated.
Though these results are very much tentative and may be
sensitive to the linearity assumption of the 1-0 model, they

nonetheless support, in a very naive way, the hypothesis

*® According to households expenditure survey by the Bureau
of Statistics, 70% of income is spent on food (see Gov-
ernment of Bangladesh, Households Expenditure Survey
1873-74, 1980).
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TABLE 5.7

Planning Commission Projections of Changes in Sectoral
Output in 1981-82 (at 1972-73 prices, in million Taka)

Sectors Projected Changes
Agriculture - 828
Industry 292
Construction 136
Power & Gas 40
Transport - 35
Housing Service 126
Other Services 368

Source : Bangladesh Economic Survey 1981-82, p. 307.

that Bangladesh agriculture is caught in structural infla-
tion, whereas there is excess capacity in the manufacturing
sector. Moreover, these findings do indicate the need for
better co-ordination among stabilization policies and secto-
ral development programmes in order to deal with the co-ex-

istence of structural inflation and disguised unemployment.




134

5.3 SUMMARY

Using the technique developed by Preston (1972), the ma-
croeconometric model of chapter IV has been integrated with
the 1976-77 I-0 table of Bangladesh. This thereby provides a
demand dimension to the supply oriented I-0 model, so that
sectoral value-added can be explained by the exogenous and/
or policy variables of the aggregate model. The integrated
I-0 macro model performs quite well in tracing the sample
period. 1In fact, the integrated I-O0 macro model produces
considerably smaller root mean square percentage error
(RMSPE) for GNP than a Keynesian type aggregate model by
Lackman and You (1979).

The reduced form coefficients show that expansionary mon-
etary and fiscal policies have the greatest potential in af-
fecting food (rice) production. Later the model was used to
check the consistency of government's over-all revenue ex-
penditure and monetary programmes for the 1981-82 fiscal
year. The test reveals that government's over-all revenue
expenditure and credit programmes for 1981-82 fiscal year
are not consistent. They are likely to lead to excess demand
for agricultural output and transport services while there
will be excess capacity in all other sectors. The policy im-
plication that follows is that government's credit and ex-
penditure policies need to be geared to structural policies

to raise productive capacity.




Chapter VI

CONCLUSION

Models do not provide solutions, but only assist

in finding them.......model building and model us-

ing became increasingly a part of dialogue between

the model builders and those engaged in planning
and policy making.

- Nurul Islam (1970)

First Deputy Chairman

Bangladesh Planning Commission

The main objective of this thesis has been to construct a
macro model for the Bangladesh economy, integrating both
Leontief I-O0 and Keynesian final demand models. The need for
such a model arises from a gap between the government's
over-all structural programmes and macroeconomic policies.
In a mixed economy such as Bangladesh, sectoral production
and allocation plans often are not consistent with govern-
ment's over-all fiscal and monetary policies. 1In part, this
is because the analytical framework and focus of the models
used for macroeconomic policy analysis differ from those
used for the conduct of structural policies.

Since the macroeconomic policies are very much aggrega-

tive in nature they often do not extend to the micro level,
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or if they do, they handle micro problems very inefficiently
(Klein, 1982). For example, government's over-all credit
policy may determine the responding total volume of invest-

. ment, but it cannot direct investment to a specific sector
(e.g., agriculture) very efficiently without some other com-
pPlementary measures. The fundamental problem of developing
countries is neither an over-all excess capacity nor an
over-all excess demand; rather it is a problem of excess ca-
pacity in certain sectors (e.g., manufacturing) and of sup-
ply inelasticity in others (e.g., agriculture) (Kalecki,
1976). Therefore, Keynesian type macro models are often in-
adequate in dealing with the problems of developing coun-
tries. On the other hand, the Leontief I-0 model, which
provides the basis for models which attempt to deal with
sectoral problems, handles questions of economic policies as
a subsequent or subsidiary excercise, to be explored only
after sectoral flows are established; in short, it treats
final demands as exogenous and thereby underestimates multi-
pliers. Therefore, for the successful analysis and conduct
of both economic and structural policies, the two analytiéal
frameworks - macroeconometric model and I-O model - should
be melded together.

Although the Bangladesh Planning Commission has a suffi-
ciently détailed I-O table for wuse in sectoral investment
allocation programmes, macroeconomic policies are dealt with

largely by intuition and judgement. Neither the Planning
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Commission nor the Ministry of Finance has a macroeconome-
tric model with which to assess macroeconomic policies. The
lack of knowledge of the parameters of behavioural and in-
stitutional functions confounds the situation. For example,
if the parameters of the investment function were known, it
would be easier to co-ordinate over-all credit policy with
structural policy designed to direct investment to certain
sectors. Therefore, in establishing a basis for dialogue be-
tween the two ministries of the government, our task has
been to construct an aggregate model of the Keynesian type
and then to integrate it with the most recent (1976-77) 1I-0
table of Bangladesh.

Lack of data has forced us to construct a very simple ag-
gregate model; we could only achieve a disaggregation level
consistent with the final demand categories of the 1976-77
I-0 table of Bangladesh.' The period of analysis has been
1959-60 - 1980-81. Alamgir and Berlage's work (1974) on na-
tional income and expenditure of Bangladesh has been a use-
ful source of data for the analysis of the period prior to
independence in 1971, Other sources of data include the
World Bank, the Planning Commission and the Bureau of Stati-
sitics,

In addition to estimating aggregate consumption and gross
investment functions, separate functions for consumption of
food and non-food items and for private and public invest-

ment have been estimated for period (1972/73-80/81). The
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other estimated functions include imports of consumer goods,
investment goods and raw-materials. After initial screening
of the model's specifications by the OLS method, the entire
model was estimated using the 2SLS method. Though the model
is a very simple, linear and aggregated one, it explains el-
“ements of aggregate final demand, in conformity with the
final demand classifications of the 1976-77 1I-0 table of
Bangladesh.

Having constructed a macroeconometric model for Bangla-
desh, the next step was to integrate it with the 1976-77 1-0
table. By so doing, final demand deliveries of the I-0 table
can be explained from eguations of economic behaviour and at
the same time sectoral output levels are explained by exoge-
nous and/or maéroeconomic policy variables. The major stum-
bling block to the integration of the I-O table with the ma-
croeconometric model has been the lack of congruence between
the ususal categorization of final demands (C,I,G,X-M) and
the I-0 final demand deliveries by sector (e.g., agriculture
supplying to the household consumption). This problem has
been overcome by wusing the technigue developed by Fisher-
Klein-Shinkai (1965) and Kresge (1969) and later modified by
Preston (1972) to convert components of GNP to sectoral val-
ue-added. The integrated I-O macro model produces reason-
ably smaller root mean square percentage errors for sectoral

value-added when simulated over the sample period.
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With the link between the macroeconometric model and the
I1-0 table in place, sectoral value-added has been expalined
by the exogenous and/or policy variables of the aggregate
model. According to the value of reduced form coefficients,
it has been found that expansionary fiscal and monetary pol-
icies (approximated by government's revenue expenditure and
credit programmes) have the greatest potential in affecting
food (rice) production. However, the consistency check of
the 1981-82 budget of the Bangladesh Government shows that
its over-all monetary and fiscal programmes are not consis-
tent with the sectoral output projections of the Planning
Commission; this implies a severe inflationary situation,
particularly in the food sector and idle capacity in most of
the other sectors.

One policy implication that emerges is the reorganisation
of credit and revenue expenditure policies so that more pro-
ductive investment takes place 1in agriculture. There have
often been complaints that any loan villagers receive is
used for conspicuous consumption and various religious and
social ceremonies. Steps must be taken to stop this so that
agricultural credit is properly used in building infrastruc-
ture, improving land and cultivation techniques. Similarly,
instead of expanding the bureaucracy, government should con-
sider simple Keynesian type policies of employing the vast

unemployed in public works such as building roads, digging

canals for irrigation and flood controls and the like, which
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will go a long way in freeing the agricultural sector from
stiuctutal locks. This will also give the poor the much
needed income for the expansion of the domestic market. What
all this implies is that expansionary policies must be co-
ordinated with and supplemented by structural policies so
that growth can be achieved with minimum inflation. Such
co-ordination requires an integrated 1I-O macro model in
which economic policies can be analysed as an integral part
of intersectoral transactions. We will consider it an
achievement if our work initiates attempts by relevant au-

thorities in this direction.

6.1 LIMITATIONS OF THE PRESENT STUDY AND SUGGESTED
EXTENSION ‘

This model is obviously not free from limitations. These
limitations can be categorised into two sets - those relat-
ing to the econometric model and those relating to the I1-0
table.

Limitations Related to Econometric Model

a) The econometric model of this study is highly aggre-
gated. The data did not allow us to investigate final
demands at a more disaggregated level such as the con-
sumption of durables, or investment in agriculture.
This has hidden much important information. For exam-
ple, information on the responsiveneés of agricultural

investment to credit is much more important than in-

formation on the over-all responsiveness of gross in-




b)

c)

d)

a)

b)
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vestment, 1if economic policies are to be directed to
sectoral levels.

Lack of data on sectoral wages did not permit us to
specify wage-price formation equations. As a result,
this model cannot deal properly with inflation.

Fiscal and tax measures are not fully dealt with as
time series data on sectoral income taxes and indirect
taxes are hot available.

Since comprehensive measures of quantitative restric-
tions are not available, we could not comprehensively
deal with commercial and exchange rate policies.

Limitations Related to I-O table

Final demand deliveries are categorised in a highly
aggregate fashion. If the I-0 table had final demand
deliveries categorised into a more detailed set, then
structural policies could be more usefully 1linked to
economic policies. For example, if the ojective is to
raise employment in certain sectors, then demand can
be directed towards the output of those sectors by ap-
propriate economic policies if sectoral demand deliv-
eries are categorised accordingly.

One consequence of disaggregation 1is that relative
prices enter into demand and supply relations. The
present I-O table does not have primary input coeffi-

cients which can be used to derive sectoral prices,

which in turn may be converted into final demand def-
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lators. Primary input coefficients are also useful in
the analysis of income and employment effects of any
economic policy.

c) The present I-O model does not distiguish between com-
petitive and non-competitive imports. As a result, the
possibility of import substitution cannot be assessed.

All these limitations can be traced to one single source
¢ lack of data. Once data are available, the model can eas-
ily be extended to make it more useful. If this study en-
courages attempts by the Planning Commission and the Bureau
of Statistics to gather data along the above suggested lines
then future efforts at constructing an integrated model
ought to succeed.

However, not all limitations are solely due to data prob-
lems. The lack of any lag structure in theveconometric model
made the entire model static and this prevented us from un-
dertaking any useful simulation study. Moreover, it is a
short-term model as it leaves out demographic variables and
technological change. Hence, it should not be confused with
more longer term planning models. However it could be éx—
tended to a consistent planning model by incorporating a
linear programming model with certain objective functions to
be optimised subject to some constraints, e.g., foreign ex-
change and domestic savings. Moreover, since the problem of

development is one of freeing the producing sectors from

structural bottlenecks, the critical sectors (e.g., agricul-
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ture) which are most prone to supply inelasticity, can be
modelled more explicitly in a series of submodels. 1If these
'satellite' models are included explicitly into an integrat-

~ed model, then the model can be more usefully applied to
formulate and conduct policies towards growth without infla-
tion.

Apart from these deficiencies, the entire model suffers
from another major limitation. This model remains essen-
tially a model for commodity markets, detailing the workings
of the forces behind the traditional I-S curve. However,
commodity production has monetary aspect, too. An attempt
‘was made to capture the monetary aspect in a very crude
fashion via the credit variable. To discover the workings of
the forces behind the L-M curve, one needs to integrate it
with the flow-of-funds account. For this we need a broader
system of national accounting. A more general social ac-
counting framework, the 'Social Accounting Matrix (SAM)+¢
provides a complete and consistent picture of the circular
flow (both real and monetary) in an economy. This is an im-
portant task which the Bangladesh Planning Commission should
undertake,

Finally, we do not claim this model gives final and deci-
sive answers; it might be considered an accomplishment if it
only inspires further research or if it furnishes an addi-

tional point of view for decision making. 1Indeed it can be

‘¢ For a layman's guide to SAM, see King, B.B., 1981.
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argued that the major usefulness of these types of study is
not their particular empirical results, which may gquickly
become out-dated, but rather that they may provide a basié
for dialogue between development planners and poiicy makers

within a consistent analytical and informational framework.
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APPENDIX -~ A
DATA OF THE AGGREGATE MACRO MODEL

N, _ In million Taka, at 1972-73 prices
71959-60 43,253.73 © 25,510 3,260 13,502 477.61 33.50
1960-61 45,626.22 27,102 3,398 13,950 529.99 35.85
1961-62 49,090.65 28,285 4,541 14,903 642.72 35.63
1962-63 49,884.22 28,406 5,013 15,226 449,65 37.14
1963-64 54,536.44 29,111 6,895 17,210 769.68 34,30
1964-65 55,674.66 30,005 6,825 17,116 737.95 37.13
1965-66 58,193.38 31,310 7,232 17,125 755.73 39.30
1966-67 58,350.24 32,609 6,229 17,400 714,60 45.34
1967-68 63,650.11 35,025 7,397 18,928 753,95 44,30
1968-69 65,526.32 34,447 8,888 19,684 642,54 45.60
1969-70 66,851.06 36,718 8,365 19,111 708.87 48.81
1970_71 s e e e s s 000 s0 0 . e NOt AVailable *se 0 e e 0 82 00 e e 0 s s se 000 e
1971-72 cecsenn cesevesses Not Available ..ivveeeeecconoesoncancanens
1972-73 45,112.00 26,100 4,555 14,457 141.00 100.00
1973-74 50,569,12 28,827 5,212 16,530 236.13 140.60
1974-75 52,282.01 28,537 7,401 16,530 281,50 240.50
1975-76 58,686.13 31,865 7,755 19,066 439.10 183.10
1976-77 59,469.05 30,903 8,338 20,228 589.17 177.20
1977-78 63,982.11 34,019 9,014 20,949 609.04 203.60
1978-79 66,766.02 33,872 9,510 23,384 571.96 216.80
1979-80 69,210.21 33,909 9,744 25,557 706.66 249.20
1980-81 74,234.00 36,658 10,518 27,059 833.33 264.00
Y = Gross National Product; Source : 1959/60-69/70, Alamgir & Berlage,

1974, p 205; 1972/73-1980/81, World Bank, 1982, p 189
YA = Value-added in agriculture; Source : Ibid.
YM = Value-added in manufacturing; Source : Ibid.
YS = Value-added in service ; Source : Ibid.

TR = Income tax; Source : 1959/60-1969/70, Alamgir & Berlage, 1974, p 77;
1972/73~-1980/81, World Bank, 1982, p 205

P = GNP deflator ; Source : 1959/60-1969/70, Alamgir & Berlage, 1974,
pp 172-74; 1972/73-1980/81, Statistical Year Book - 1980, p 392
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APPENDIX - A (contd.)

In million Taka, at 1972-73 prices

YEAR CP CG 1P 16 L
1959-60 38,510.45 2,062.69 1,417.91 1,000.00 53.9
1960-61 40,529.99 2,189.68 1,500.70 1,152.02 55.6
'1961-62 43,261.30 2,433.34 2.032.00 1,431.38 57.3
1962-63 44,582.66 2,372.11 2,670.98 1,696.28 59.1
1963-64 46,731.78 3,224.49 3,725.95 2,268.22 60.9
1964-65 47,656.88 3,239.97 3,121.47 2,588.20 62.8
1965-66 49,157.76 3,603.05 2,559.80 2,430.03 64.6
1966-67 50,465.37 3,063.52 2,871.64 2,322.45 66.5
1967-68 1 54,778.78 3,521.45 4,647.87 2,532.73 68.4
1968-69 56,078.95 3,932.02 4,782.90 2,552.63 70.4
1969-70 56,517.11 4,310.59 5,838.97 2,378.61 72.4

1970-71 creevrenaens Not Available ........ Cr et s aserracsees eeesaene

1971-72 ceeeseesvons Not AVailable .ivieveevereneersnconnees seosoece
ig;g;;i Zé,;;g-og 2,667.00 1,768.00 1,632.00 74.3
1974-75 50»101.34 2,986.49 2,071.12 1,911.81 76.4
1975-76 56,851.99 1,727.24 2,121.41 2,116.84 78.0
1976-77 601, 2,872.20 2,761.33 3,332.61 79.9
33,523.14 3,891.08 2,782.73 3,207.11 81.8
AN 37,933.66 4,252.95 4,489.92 3,661.10 83.7
1979-80 62 705 4,434.50 4,523.99 4,153.14 85.6
1980-81 »795.75 4,984,35 7,143.66 4,556.98 87.7
66,740.91 5,701.89 7,500.00 5,280.68 89.9

CP = Private Consumption; Source : 1959/60-1969/70, Alamgir & Berlage,
1974, p 205; 1972/73-1980/81, World Bank, 1982, p 189

CG

Public Consumption; Source : ibid.

IG = Public Investment; Source: 1959/60-1969/70, Alamgir
- & Berl
P 209; 1972/73-1980/81, World Bank, 1982, p 189 eriage, 1974,

IP = Private Investment; Source : Ibid

Population in million; Source: 1959/60-1969/70, Alamgir & Berlage,
1974, pp 160~1; 1972/73-1980/81, World Bank, 1982, p 189.

t
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In million Taka, at 1972-73 prices

YEAR CRP CRG CR FCA GDE (o]
1959-60 N.A. N.A. 1,983.45 125.37 N.A. 50.19
1960-61 N.A. N.A. 2,500.50 1,330.54 N.A. 499,01
1961-62 N.A. N.A. 2,892.31 973.90 N.A. 380.73
. 1962-63 N.A. N.A. 3,901.34 1,313.95 N.A. 494 .28
1963-64 N.A. N.A. 4,112.51 2,323.62 N.A. 929.08
1964-65 N.A. N.A. 4,902.77 2,558.58 N.A. 1,085.30
1965-66 N.A. N.A. 5,112.23 1,852.42 N.A. 787.94
1966-67 N.A. N.A. 5,638.51 1,795.32 N.A. 1,011.68
1967-68 N.A. N.A. 6,652.37 1,945.82 N.A. 1,064.75
1968-69 N.A. N.A. 6,617.76 2,228.07 N.A. 1,280.96
1969-70 N.A. N.A. 6,460.97 2,253.64 N.A. 1,342.82
1970-71 ceeesecaceasones Not Available ..veveeevennoeces Ceseseeerenenns
1971-72 esesesesesscsece NOL Available seeiveesoeccorencsss Cheeesesneonen
1972-73  2,593.95 3,973.92 5,542.50 4,279.00 3,978.00 519.00
1973-74  2,318.00 3,818.80 5,085.06 2,542.55 2,163.12 1,668.93
1974-75 1,255.95 2,136.56 3,250.15 3,254.58 1,638.33 1,008.30
1975-76  1,943.81  3,193.04 5,044.07 6,021.86 4,644.81 4,573.34
1976-77 2,929.12 3,618.20 6,423.53 4,395.48 5,681.92 588.16
1977-78  3,640.85 3,715.83 7,387.77 5,863.24 5,897.06 2,807.03
1978-79 5,065.67 3,543.37 8,609.04 6,825.81 7,385.25 1,933.94
1979-80 5,635.26 4,505.84 10,141.10 7,285.15 9,357.43 2,976.87
1980-81 7,510.00 5,306.00 12,816.00 6,791.17 8,973.49 3,048.90

CRP = Institutional credit to the private sector; Source : Bangladesh Economic

Survey - 1980-81, pp 330-336
CRG = Institutional credit to the public sector; Source : Ibid.

CR = Institutional Credit Advanced to both Private & Public Sectors;
Source: 1959/60-1969/70, Statistical Year Book, 1975; 1972/73-1980/81
Bangladesh Economic Survey - 1981/82, pp 330, 336

Foreign Capital Assiatance: Source: 1959/60-1
> . -1969/70, Al i
1974, p 205; 1972/73-1980-81, World Bank, 1982, p 150 SMELr & Berlage,

¢ World Banx ,

FCA=

GDE = Annual government development expenditure; Source
1982, p 204

CS = Capital Account Surplus; Source: 1959/60-1969/70, Alamgir & Berlage,
1974, p 214; 1972/73-1980/81, Statistical Year Book - 1980, p 336.
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_ In million Taka, at 1972-73 prices
YEAR EX McC MI MR PX PM

1959-60 2,019.32 394.15  357.22 810.32 71.44 83,90
1960-61 1,305.80 707.13 385.91 841.68 124,33 95,53
1961-62 1,773.66 534.72 493.83 861.28 95.96 91.13
'1962-63 2,029.21 793.38 305.45 691.66 84.92 98.76
1963-64 2,087.58 924.73 795.38 1,013.08 83.13 85.73
1964-65 1,822.41 825.92 1,081.11 1,034.83 99.05 87.57
1965-66 2,268.90 912.32 779.45 1,059.05 95.51  92.32
1966-67 1,944.21 1,314.48 971.79 1,274.19  119.02 80.45
1967-68 2,310.22 817.67 941.28 1,433.70 98.22 80.93
1968-69 2,520.62 1,293.98 1,229.74 1,387.13 95.77 81.62
1969-70 2,731.73 1,668.93 1,065.60 1,516.93 94,95 81.88
1970-71 ceesessssss Not Available ........... coeven.

1971-72 ceseeseses. Not Available .......... cevees

1972-73 2,768.50 801.09 360.40 996.00  100.00 100.00
1973-74 2,776.18 2,631.03 583.05 921.41 107.50 177.00
1974-75 2,391.69 2,660.27 470.44 1,153.33  131.20 253.00
1975-76 4,878.47 3,590.78 960.43 2,228.33  113.80 216.80
1976-77 4,988.85 2,911.51 1,069.19 2,298.07 133.70 221.20
1977-78 4,539.91 4,139.20 1,262.35 2,517.41 159.20 230.60
1978-79 4,706.30 3,183.82 1,875.75 3,093.71  201.60 266.40
1979-80 4,724.95 3,782.66 1,754.68 2,264.87  229.20 363.20
1980-81 5,406.86 3,824.76 1,685.80 2,177.65 194.0  423.30

EX = Total Exports;.Source:.1959/60-1969/70, Alamgir & Berlage, 1974,
p 231; 1972/73~1980-81, Bangladesh Economic Survey- 1981/82,p 354

MC = Imports of Consumer Goods; Source: 1959/60-1969/70, Alamgir and
Berlage, 1974, pp 223-226; 1972/73-1980/81, Monthly Statistical
Bulletin, May, 1982, pp 120-122

MI = Imports of Capital Goods; Source: Ibid
MR = Imports of Raw-materials; Source: Ibid

PX = Export price in&ex; Source : 1959/60—1969/70, Alamgir & Berlage,
1974, p 232; 1972/73-1980/81, Bangladesh Economic Survey -8i/82, p 3¢l

PM = Import price index; Source : Ibid.
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CF

In million Taka, at 1972-73 prices

YEAR co PF PO CPI

1972-73  29,261.25 9,753.75 100.00 100.00 100.00

1973-74  37,201.50 12,400.50 143.68 127.71 137.61
~1974-75  39,912.00 13,304.00 254.20 187.96 230.04

1975-76  36,486.75 12,162.25 213.51 197.09 210.80

1976-77 32,863.50 10,954.50 216.45 205.16 215.89

1977-78 36,568.50 12,189.50 249.50 226.99 243,14

1978-79 35,658.75 11,886.25 266.45 245,42 263.18

1979-80  38,894.25 12,964.75 322.31 281.05 311.75

1980-81 39,864.75 13,288.25 339.58 340.28 350.86

CF = Consumption expenditure on food; Source : Monthly Economic Situation

of Bangladesh, April 1982, pp 11-18

CO = Consumption expenditure on items other than food; Source : Ibid.
PF = Index of food prices; Source : Statistical Year Book - 1980, p 441
PO = Index of prices other than food; Source : Ibid.

CPI = Consumer price index; Source : Ibid,

NOTE : Disaggregated consumption data are not available for the period

prior to 1972-73.




APPENDIX ~ B

laget-Ostput Flew Matrix for sdesh I 1976-77,
tr for Basg! 17677, Mapts .

' az, i ‘)
) Usiog Sectors.
' Supplying Sectors. P A .
1 2 3 4 s 6
1. Rice . 126,37,89 (] 0 0 0 °
2 Whest . 0 39,1 ° 0 0 Py
3. Jute - 40,18 o 5,70,36 0 0 °
4. Cotton . 0 ° 0 2,38 0 o
5, Tea . 0 0 () (] 22,20 0
6. Otuer Crops ° ()} 0 0 0 61,4370 ;
7. Livestock .. 303,96,80 64552 23,0832 1,11 0 43,2648 ;
8. Fisicries . [} [ [ [ 0 0 |
9. Forestry 16164 20,38 76,26 2 1446 2,13,51 |
10, ‘Sugar . 0 0 0 0 0 0
11, Rdible Oil . 0 0 0 0 0 0 |
12. Salt : 0 0 0 0 0 P
13. Tobacco Products . 0 0 0 0 0 0 |
1s. Other Food . 0 0 0 0 [ P |
15. Cotton Yarn .- ° ° ° 0 0 0 |
16. Cloth : Mill made . 0 0 0 0 ) ° |
17. Cloth : Handlbom e 0 0 0 1] [} [} $
18. Jate Textile .- 5,87,47 22,52 6,28 1 8,76 o |
19. Paper . 0 0 0 0 6,95 ¢
20, Leather . 0 0 0 0 0 0
21, Fetilizer . 1043181 . 33413 81931 36 1,625 184284 ;]
22, Paarmacuticsl . 0 1] 0 (] 0 0 :
23. Otuer Chemicals . 5,26,36 16,71 19,95 3 3,19 1,03,74 ,
24, Cement v ° 0 0 0 0 0
25. Basic Metals . 0 20 0 0 0 0
26. Metal Products . 501,32 61,13 7,9 0 3,47
27. Muachinery . 208172 53,34 1,73,36 4 96,15 246,81
28. Transpost Equipment . 70,50 0 728 0 7,48 0
29, Wood . ° (] 0 () 3,30,67 °
30, Mis:ellancous Industries .. 8,86,39 37,50 96,51 (] 1,82,36 0
31, Urban Housebuilling .. (1] (] 0 ] .0 ]
32. Roural Hous:buil 'ing . [ 1] [ (1] ] .0 0
33, N>a-Residential Building .. 241,44 0 0 ° o 0
34, Coastruction : Elec. and Gas .0 0 . [} 0 0 0
35.. Coastruction : Transport .. [ [ ° 0 0 e
36, Other Construction . 14536 0 14,54 0 ° 0
37, Petroloum Products 22,41,89 8847 189,14 2 35775 . 59,53
3§, Electricity “ee, 1,51,69 50,00 25,59 2 7,86 20
39_A Gas o e (1] 0 0 - 0 o ‘0
40, Transport. Servics .. 254908 80,00  12,70,62 37 1,51,83,  45,09,00
41, Teate Service . T64T24 2,996 39,0238 1,03 60732 1352700
42; Hosiag Service ' 0 .0 0 0 ... @ "0 i
43. Health . - . 0 , 0 .0 ¢ 0 0 |
44. Biucstion - e [ .0 B [ (1] . ".o"‘ H
48, Public Adminiswetion. .. 109,20 720 - %017 1 "3.93 ' 96,19 |
46, Binking and Ingurences ..  -1,5500 7,40 4,%,87 0. . 3277 101,64 ,
. 1

47, Otaer Savices

Toul s B ZY) .. TS 2@47 1009581 S92 AT 32,8035
A8

CVales AG(V) - 2HELTE 4SS 205036 SAS 499628 69321

Orom Output (X)) .. 30N  @ALI 3218617 A0 65,00,00 1119,73,82

1,7544 800 3960 o8 1,991
|
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APPENDIX ~- B (contd,)
(T%. &s ‘000)
Using Sectors

' Supplying Sectors e A ——

7 8 ] 10 11 12

1. Rice $8,04,18 0 1] ] 0 0
2, Whest 2,05,14 ] (1] ] 0 /]
3. Jute )] (/] (] 0 ] 0
4. Cotton 0 1] 1] 0 1] 1]
5, Tea 1] o 0 /] 0 (]
6. Otxer Crops ' 30,9516 0 0 164,80,28 73,27,93 1]
7. Livestock 0 1] [} [1] (] 0
8. Fishcries 0 1,72 ] 0 V] (1]
9. Forestry 40,60 9,03,02 10,00 59,95 0 [ ]
10, Suger 16,94 )] (4] (4] (1} ]
11, Edible Ol , ’ 0 35,80 0 0 571 [
12, Sakt w 6,79,60 0 [ ) ° °
13. Tobacco Products . 1] 1] (1] 0 0 0
14. Other Food . 1] (1] (1] /] (1] 0
15. Cotton Yarn . (1] (] ] 0 0 ]
- 16. Cloth : Mill made . 0 6,00,00 ] 0 0 (1]
17. Cloth : Handloom . 1] 0 1] 1] (1] ]
18. Jute Textile . 4] 4,27,88 5,00 1,88,38 3,37 42,49
19, Paper )] 36,07 o 0 4,43 ]
20. Leather ) 0 ] 1] 1] 1]
21, Fetilizer 0 o 0 0 o °
22, Pharmaceuticsl 0 0 0 0 0 (]
23, Other Chemicals 0 5,47,09 1,95 1,03,82 34,89 5,96
24. Cement . 0 0 /] 0 0 o
25, Basic Metals o 0 0 0 o 94,17 ]
26. Moetal Products e 26,20 11,20,88 30,00 20,00 1,67,97 5,00
27. Machitery . 6,20 27,98 46,57 2,32,66 69,42 55,22
28. Transport Equipment .. [ 511,97 0 0 0 4]
29, Wood .. )] 14,88 0 0 4,25 ]
3). Mis:sllaneous Tadustries .. 32,60 16,47,10 [} 5,12,87 58,22 [
31, Urban Housebilding . 0 0 0 ] (] /]
32, Rural Ho issb il ling . ] 0 [:] o (] [+
33. ND>a-Residential Biflfing .. [] 0 (] 0 o ]

34. Construction ; Elec. and Gas 1] (1] (] ] ] e .
35. Coastruction : Transport .. 0 o 27,10 [} [} a
36. Other Construction .. 0 o 0 N ) 0 ()
37. Petrols im Products.. .. (L] 1,84.94 90 1,53,46 64,98 [
38, Blectricity . .. 15,72 12,67 (1] 34,65 %,07 10,94
19. Gss . 4,26 0 0 1,52 [ Q
40, Transport $>rvice .. 13,5862 a5,73,24 5,20,20 10,98,32 322,37 339,15
41, Trale Sarvice 54,3447  136,92,96 15,800,600 43,93,30 13,2948 139,33
42, Hb» g Sorvice 0 (] 0 0 0 'Y
43. Health 0 0 (] 0 0 ®
44, Eluoation [} [} 0 [} [ Q
45, Pubic Aimiristretion. 1,%0 1,91 1,28 1,84 L4 0
46. Bakiag and Ingurance 2,0 6,84 0 52,39 3,78 8,
47. Qher Services 4,36 98,10 2.00 2,5 9,5% °
Tobsl Inputs Zi) .. 272835 244499 22,0357 213,55,% Lo T € X
i
Valze Alded (V)) .. 68363572 6888235 1735991 107, I3 26,1647  66,62,00
Gross Outpat (X)) . 894,185,727  923,27,34  193,63,48 341,00,51 122,13,32 14,9590
LIRS
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APPENDIX - B (contd.)
(Tk. i 000")
Using Sectors
Supplying Sectors. [ : A )
13 14 15 16 17 18
1. Rice v 0 0 0 [} [} [}
2. Waeat . 2,00  43,53,87 0 0 [ [
3. lute . 0 0 0 0 0 159,48,36
4. Cotton .. 0 0 108,85,36 [ [\ [+
S, Tea . 0 ] (1] [+] ] 0
& Others Crops s 44,5264 2,48,73 0 0 0 [
7. Livestock .. 1] 6,77,43 -0 0 0 0
8. Fisheries ‘e 0 (1] (1] ] 1] 0
9. Forestey . 0 3,52,96 0 3 3,70 [
10. Sugsr . 0 20,92,51 [ o [ 1]
11. Elible oit " 0 18,1976 [ 0 ° [/}
12. Salt 0 1,08 0 56,53 0 0
13. Tobscco Products - 20,15 0 0 0 0 0
14. Otaer Food . 0 2,23,11 o 0 0 0
15. Cotton Yarn 0 0 0 29,37,80  153,52,19 56,77
16 Cloth : Mill made o 0 0 24882 27,2000 o
17. Clota : Hancloom . 0 0 0 0 0 0
18. Jute Textile . .83 0 29,42 26,79 0 1,58,00
19. Paper . 140719 1,13,90 30,63 75,28 3,27,25 74,23
20, Leather . 0 0 5,10 6,20 0 0
21, Fetilizer . 0o 0 0 [ 0 0
22, Paarmaceutical . 0 0 1] 0 0 [}
23, Otaer Chemicals - 86,99 . 543,99 1,00,36 367,05  61,90,67 1,99,25
M4, Cement . 0 0 0 o 1] o
25. Basic Metals . 0 30,82 0 0 0 0
26. Metal Products .. 1,08,67 42,69 8,09 6,30 11,53 3,06,4C
27. Machinery . 83,39 1,4698  2,30,22 320,99  10,67,39  16,66,60
28. Transport Equipment . 0 0 0 1] [1] 0
29. Wood . ) .. 0 145 5,25 6,50 4,00 15,00
30, Miscellaneous Industries .. 741,11 2,65,08 30,70 31,40 2,45,64 68,69
31, Urban Housebuilding . 0 0 0 0 ) °
22, Rursl Housebuilcing .o 1] (1] 0 (1] (1] 0
33, Noa-Residential Building .. 0 [ [ ° i ) ]
34, Construction : Elec, and Gas [} o 0 ] B ] ¢
3. Coastruction : Transport .. 0 [} 0 ] [1] [
36. Other Construction . 0 0 o 0 0 0
7. Petroloum Products- 2.9 2,49,31 1,86,92 1,25,10 - -0 11,16,00
8. Blectricity . 20,53 94,78 4,42,56 1,93,31 1,2343 1093,
2. Gas . 1,40 34,35 . 23,01 8,43 0 16,67
40. Treosport Service - . 597,35  12,81,90 11,93 2,28,48 796,05 - 6,55,00
41, Trade Service o 29,1649 . 51,27,58 50,18 9,13,90 71,6449 6,50,00
41 Ho.sing Service e 0 0 [ 0 0o e
43. Health . 0 0 [ 0 0 e
44, Biucetion . 0 0 [ 0 [ °
43, Public Administration, . 561 - 2,57 15,20 12,81 1,10,65 1,209
" 44, Banking and Insurence .. 4,71 8,57 63,56 43,56 522,30 324
47. Other Services . 9,63 330 . 96,51 1049 142120 501,59
Total Inputs (£2;) - 105,22,68  17747,10 122,1500 56,1977 360,6049  230,08,98
i
Value Added (V) . 1326837 906892 34,1011 163128 120,905 46,02
Grom Output (X;j) 237,91,05  268,1602 1562511  72,51,08  481,19,54 299,55,00




162

APPENDIX - B (contd.)
(Tk. in ‘000"
. Uting Sectors.
Supplying Sectors.

19 20 21 22 23 %

1. Rice . (1] 0 [1] 1] [ 1
2. Waeat . 0 0 0 [ 1,02 0
3. Jute . 20,89 0 0 0 0 [}
4. Cotton . 0 0 0 0 0 0
5. Tea . 0 [ 0 1] [¢] 0
6. Otaer Crops e 0 0 0 7,67 2,35,61 0
7. Livestock . 0 127,20,72 0 13,74 16,90,75 0
8. Fisaeries . 0 0 0 0 0
9. Forestry e 3,50,68 0 0 0 0 0
10, Sugar .. - 1] 0 0 1,20,36 1,99 0
11. Eilisde Oil .. 0o 0 0 0 6,28,95 0
12, Salt .- 1,30,00 92,63 0 0 44,91 0
13. Tobacco Products . 1] [ 0 0 [} 0
14. Otaer Fool 0 7,29 1] 0 1,40 0
18, Cotton Yarn . 0 0 0 0 1] 0
16. Cloth : Mill made e [} 41,82 0 ] 27,94 0
17. Clota : Haa-loom . 14 [ 0 0 0 1)
18. Jute fextils - 3,43 10 5,01,28 0 39 1,47,50
19, Paser e 581,93 64875 0 40,67 181,71 0
20, Leather . 15 48,90,46 0 0 6,64 0
21, Fetilizer . 0 0 0 [ 2,17 0
22, Paarinice.tical e 0 0 0 6,40,03 0 0
23, Otwr Cacaisals . 6,53,92 18,55,78 9,87,81 8,23,28 20,00,72 14
24, Cement e 52,91 0 1,72 0 14,06 15,97,87
25. Busic Metals . 5,42 0 0 [} 26,53 . 0
26. Metal Products . 8,96 11,45 0 53,65 1,55,15 34,98
27. Machiaery . 74,52 3,00,63 1,36,09 19,94 1,16,30 0
23. Traasport Bquipment .. 0 0 0 0 (] (1]
23, Wool ve 1,26 1,86 (] 32,27 51,82 1]
3). Misxlineo.s [ndstries ., 1,02,31 1,92,81 2,33,67 16.354,55 5,78,95 1,04,32
31. Urban Housebuiliing . 0 0 0 0 1] [\]
32, Rural Housebuil .ing .. [ 0 0 0 0 1]
33. Noi-Remdenual Building .. 0 0 1] 0 0 1)
34, Coistriction: Elec.and Qas 0 0 0 0 0 0
35. Coastcuction : Transpart .. 0 0 0 0 0 [
36. Other Constraction e 0 [ 0 0 0 [}
37. Petrolzsm Products . 9,43,18 2,50 2941 83,35 1,42,49 8,09
33. Elecurisity . 1,33,72 14,40 1,92,93 38,99 1,11,87 50,40
39. Gas . v 0 0 5,21,34 4,89 21,56 35,21
43, Traasport Service .. 2,05,69 13,41,32 791,19 1,66,21 3,54,77 2,90,91
41. Trale S:rvice ) ‘e 8,22,77 53,65,31 18,83,37 14,95,93 31,92,%4 11,63,66
42, Housiag Servico . 0 0 0 0 [ 1]
43, Heelth - . o 0 0 1] 0 0
44, Bducstion . [} [} 0 0 )] 0
- 45, Pablic Aimiaistration . 5,18 633 . 1,56 21,36 17,44 0
46. Bunkiag and Insurance .. 36,62 @ 22,12 33,63 51,82 43,54 1,38
47. Otaer Survices . 23,57 10,81 26,85 682,79 8,69,45 458 .
Total Inputs (X zu) .. 41,6825 27581,59 53,54,85 60,11,50  105,21,07 34,4424

i
Valuo Addad (V) .. 187264 64,1500 35,8230 26,9046 44,0379  10,64,88
Grom Output (X .. 04089 34002,59 89,3515  81,01,96 1492486  45,00,12
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APPENDIX - B (contd.)

(Tk. in “000")
Using Sectors.

‘ Supplying Sectors ¢ A .
y 2 2% "7 28 2 30

1. Rice 0 0 o 0 o 3,78
2. Wheat 0 ] 0 0 0 0
3. Jute 1} 0 0 0 4] 0
4 Cotton 0 0 0 0 0 14,11
5. Tea () 0 o (] 0 0
6. Others Crops 0 0 0 0 1} 0
7. Livestock 0 0 0 1] ] 0
8. Fisheries 0 1] 0 0 0 0
9. Forestry 0 0 o 0 352180 0
10, Sugar 1] 0 [} [} 0 0
11. RBdible Oil 0 ] 0 0 0 0
12, Selt 0 0 0 0 0 16,05
13. Tobacco Products 0 0 ] 0 0 0
14. Other Food 0 0 /] [} 0 0
15. Cotton Yarn o 0 0 0 0 2,65,02
16. Ciloth : Mill made ] 0 0 0 Y 12,20,44
17. Cloth : Handloom 0 66 0 0 0 0
18, Jute Textile 5,02 15 3 o 23 10,17
19. Paper 2,82 477 2,17 1 518  16,29,09
20, Leather 0 0 T LS5 [ 0 0
/1. Fetilizer .. 0 [} 1,42 0 0 33
22, Pharmaceuticel .. 0 0 0 0 0 °
23. Otaer Chemicals .. 49,96 1,31,70 2,23,4 53,42 35,30 79,20,41
24. Cement .. 0 0 4 [} 0 1,24,94
25, Basic Metels .. 930325 233766 11,6898 63636 993 271173
26. Metal Products . 29,69 7,00,74 347,43 38,61 10,89 17,27,34
27. Machiaery . 4,12,67 67,17 7,28,58 53,75 9,89 3,10,50
28. Transport Equipment . 0 0 14 4,10,48 0 P
29. Wood . 2,22 1,64 20,51 3,34 1,445 12,63
30, Miscellancous Industries .. 7,31,32 1,07,57 10,3554 1,27,63 20,28 77,16,12
31, Urhen Housebuilaing 0 (] 0 0 0 °
32. Rural Houszhuilling 0 0 0 0 0 o
33. N>i-Resideitial Building .. 0 0 0 0 0 °
34. Coistruction : Elec. and Gas 0 0 0 0 0 0
35. Construction : Transport o 0 0 0 0 0
36. Other Construction o 0 0 0 [} 0 0
37. Petroleum Products . 2,91,66 1,20,85 51,03 34,82 16 23,30,96
38. Electricity . 2,51,26 60,48 39,18 11,60 7,23 2,86,45
39. Gas . 21,06 31,63 4,58 17,08 0 1,48,43
40, Transport Service .. 6,05,07 3,67,35 3,13,03 1,62,71 3,35,27 18,94,51
41. Trade Service . 242028 10203 125206 65085 100580 81,7803
42, Hoasiog Service .. 0 0 0 0 0 0
42, Heelth . [] [} ) 0 ° °
- 44, Educstion . 0 0 0 0 0 e
- 45. Public Administration. . 11,62 5,50 9,83 6,49 s1 52,13
46. Banking and Insurance S 21,48 10,22 21,40 21,72 66 3,06,11
47. Other Services . 30,79 1,01,40 . 2,68,09 2,87,09 8,03 13,38,84

Totsl Inputs (EZ) .. 1419617  SLSLS2  S52903 251646 - SLES6 357,841
H

.

Valuo Afded (V) .. W99 43632 IN0IB 21447 N ME0842

" Grow Output (X .. BLMIE 968784 SLINAl 47,3093 89.40,51 - $05.92,54
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APPENDIX - B (contd.)

(Tk. n *000")

Supplying Sectors. ’ —A

4

w
<
8
<
e
4

1. Rice .
2. Wheat ..
3. Jute .
4. Cotton .
S, Tea .

B
Boo

| 6. Other Crops

7. Livestock

' 8. Fisacries .
9. Forestry NS
10. Sugsr

11. Edible Oil .
12, Salt .
13. Tohacco Products

14, Other Food

1S. Cotton Yarn

16. Cloth : Mill made

17. Clota : Handloom

18. Jute Textile

19. Paper .
20, Leather '

2000 ocleoe
coo ©c00®O

&
1
&
3

4,26,5

...

IS
N
w
b

oo CCO0O0OO 00 Ohoo0 OoOSO0

oo ccooo o000 092000 0000

OO 00000 OO0OOCOO ©
Co DOoOOO OO0 O

. Fetilizer .
22, Pairmiceuticsl .
23, Otier Chemicals . 5,46,13 2,96,87 9,74 26,17
24, Cemeat - 3N 8,68,00 17,9550 6,43,91 6,90,72 3,18,00
25. Basic Metals . 46,99,13 24,91,35  23,94,76 43,5522 14,12,58 2’,27:97

26. Metal Products .. 156638 747405 79826 23,9406  14,12,58 6,83,90
27. Maciizery . 0 () 0 11,920 "o 1.98.10
28. Transport Equipment . 0 0 0 0 6,04,10 ’ s
2. Wool . 00782 86640 8,189 28,65 7879
30, Misx¢llancous Industries 87,1897  28,42,60 47,1108 9,168 43,5151

o0 0000 0000 P00 00
00 ©00C00 ©C®Co00 o000 OO0COOE

0
25,14,43
31, Urhan Hoasebuil“ing .
32, Rural Hoiscbuil ing
33. N»i-Rzsid:ntial B.ilding
34, Coastruction : Elec. and Gas
35. Coastraction : Transport

36. Other Construction
37. Petroleum Products
38. Electricity

39. Gas

40. Transport Service

Boe ocoo00

o
5o
fooBo socooe

3
& B

oo 2oocooo0 B6o0

41, Trade Service .

42. Housiag Service .

43, Health .
- 44. Education .
-— 45, Public Administration

46. Risking and Insurance
47, Othor Services

20 000

-

00 OO0 O00S O0O0OOC
E

00 eaCcco® O000® 00900
oo cococc 900ce 000 0OC
060 S 0000 00008 0000

o0

ts1 Inpuss (SZi 222,%,
To pu (i ij) 30,13 232,655 112,41, 97,08,27 96,1592 42,3540

Value Added (V) .e 473,39 31,4350 17,21,96 21,23,09 U767 562503

Grom Outpat (X)) .. 257,53,34  264,0900 129639  118,31,36 ' 120,92,19 98,6043

e e e hme w2y, - g
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APPENDIX ~ B (contd,)

k. i ‘000")

Using Sectors.
Supplying Sectors. e A .
* a7 38 39 40 41 42
1. Rice e 0 0 o 0 0 0
2. Whest . 0 0 ] 0 ] [}
3. Jute (1] 1] [} 1] V] 0
4, Cotton . 0 ] 1] (1} [1] 0
5. Tea - 0 0 0 (1} 1] [}
6. Other Crops . 0 ) 0 0 0 1]
7. Livestock 0 0 0 [} 0 [}
8. Fisacries o /] (1] ] 0 ¢
9. Forestry .. (1] 0 0 ] 1,55,80 0
10, Sugar . [ . 0 0 0 0 0
11, Edible Oil - 0 (1] (1] 0 0 0
12, Solt . o ] 0 0 0 0
13. Tohacco Products 0 0 0 1] [} [}
14, Otacr Food [} 0 0 0 [} 0
15, Cotton Yarn 0 [ ] 1] 57,71 0
16. Cloth : Mill made .. 0 0 [} 55,63 8,66 0
17. Clota ;: Handloom . 0 0 0 55,63 20,20 1]
18. Juto Textile .. 0 0 0 [} 9,30,00 [+
19, Paper 0 63 60 0 2,65,44 0
20, Leether 0 [] 0 0 0 0
21, Fertilizer .. [} 0 [} o [+] 1]
22, Paarmaceutical .. 0 o 0 /] 1] 0
23. Otuer Chemicals . 79,86 -0 20,10 0 0 0
24, Cement .. 0 [}] 0 0 1} ']
25, Basic Metals .. [ I (1] 0 [} 0 0
26. Metza1 Products .. 14,47 1] 0 1] 4,73,18 0
27. Macaiaery .. 4341 6,46,98 40,85 38,40 1,44,26 [}
23, Transport Equipment .. 0 0 0 14,62,77 1,44,26 0
29. Wood . ° 0 ° 42,63 11,90 12,00
3). Mis:cllaneous Industries .. 1,39 1,86,00 5,49 2,01,79 12,66,63 [}
31, Urn Houseb.illing o ] ] 1] [1] 42,1498
32, Rursl Hoascbuit_ing v 0 0 0 0 0 900710
33, Noi-Residential B.illing ° o 0 0 427,08 0
34, Coastractioa : Elec. and Gas [} 1,70,00 50,00 0 0 0
35, Couastraction : Transport (] 0 0 5,04,60 0 []
36. Otaer Construction .. 1] [ o ') 0 °
37. Petroleum Products . 179,92,95 21,62,52 16,00  101,73,85 1,171,917 0
38. Electricity . 20,06 4,48,46 8,00 41,62 4,25.96 o
39. Gas .. 0 3,80,53 1] 2,02,14 51,84 0
40, Traonsport Service . 3,75,45 1,03,30 5,08 20,52,06 ] [1}
41, Trade Service .. 11,26,38 0 [+] 1,67,13 0 0
42, Ho.siag Service . 0 ] 0 [ 0 0
43. Health .. 0 [1} 1] 0 /] [}
44, B lucation . ] 0 (1] 0 0 0
- 45, Pablic Administration .. 390 19,74 2,57 5,91,81 4,18.49 [}
- 46. Baaking and lnsurance .. 13,74 5,37 6,20 7,34,02  25,01,74 421,50
47. Otacer Survices .. 46,38 48,01 1.9 1,02,20 8,00,00 0
Total Inpats (Ezu) 197,17,96 41,71,54 1,62,88 164,28,28 88,81,12 136,55,58

T b

Value Added (V) - 5,51,34 13,83,64 14,61,48 5409492 ' 9151592  885,41,62
Grom Output (X)) .- 202,6930 553518 162436  70523,20 10039704 1021.97,20
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APPENDIX - B (contd,)

(T%. = ‘000")

; Using Sectors A Tota}

. Inpu,
Supplying Sectors. [} A \ Dil;vaie..

‘ 43 “ 45 4% 47 (szij)

1
1. Rice .. 1,34,27 0 2,23,78 4,80 0 228,08.70
2, Wheat .. 28,91 0 48,18 1,04 0 50,30,37
3. Jute . [] (] 0 0 0 166,31,15
4. Cotton - 0 0 0 0 0 109,01,85
5. Tea .. 3,38 0 5,58 12 0 31,25
6. Other Crops 66,84 Y 1,11,39 2,40 0 381,72,35
7. Livestock . 29,87 0 49,79 1,08 0 529,21,61
8, Fisheries . 26,99 0 44,99 96 Q 74,66
9. Forestry . 0 0 0 0 0 173,12,40
10, Sugar .. 13,15 0 21,91 47 0 22,6733
11. Edible Oil L. 1904 0 31,76 68 0 25,41,76
12. Salt . 1,00 0 1,66 (i} 0 10,2346
13. Tobacca Products e (1] o - [} I 0 0 20,15
14, Other Food . 7,18 4,25 12,96 31 0 2,57,70
15. Cotton Yarn .. 0 0 0 0 0 186,69,51
16. Cloth : Mill made " 1,38,79 44,64 4,77,9 14,06 42,04 56,40,81
17. Cloth : Handloom .. 1,38,79 44,64 4,71,99 14,06 0 7,52,11
18. Juto Textile - 42,08 16,00 16,00 0 0 31,79,28
19, Paper . 1,00,58 . 66,96 6,92,24 48,23 71,00 64,6521
20. Leather .- 0 0 0 ()} 0 49,10,10
21, Fertilizer e 0 0 ] [} 0 135,94,62
22. Pharmaceutical .. 4,57,80 0 60,00 2,15,16 1] 13,73,08
23. Other Chemicals 0 (i 30,00 0 253,00  248,78,27
24. Cement 0 0 0 0 0 91,98,09
25. Basic Metsls 0 0 0 0 0 2947206
26. Mstal Products 0 0 6,00,00 0 596 210,93,25
27. Machinery .. 0 58,74 5,98,00 2.1 51,70  119,44,87
28, Transport Equipment . 2,98,73 41,40 7,00,00 56,40 0 43,1548
29. Wood . 12,50 14,35 17,66 12,00 4,97  4562,63
30, Miscellaneous Industries .. 15,51,03 3,73,97 20,3005 6,22,17 1,54,17  478,95,33
31. Urban Hoaseb.illing . 0 0 0 21,36 0 42,36,34
32. Rural Houseb.il ling . ] ] 0 0 0  90,07,10
33. N>1-Risidential Building .. 1,25,00 2,19,00 7,6600.  1,50,00 0 19,28,52
34, Coastruction : Elec. and Gas (] 0 [ 0 2,20,00
35, Construction : Transport .. 0 0 0 0 0 5,31,70
36. Other Constructian . 0 0 1] 0 0 4,53,50
37." Petroleum Prolucts . 5,44,42 60,20 1,96,84 89,61 2671 421,27,01
38, Electricity .. 690,10 23,00 1,48,96 60,00 22,68 48,21,07
39. Gas . 0 0 0 0 0 15,3993
40, Transport Service .. 3,17,78 62,12 22,52,19 . 82,98 43,60 315,66,44
41. Trade Service .. 0 0 ° 8,89 4372 1003,97,05
42, Housing Service .. 0 [ 0 0 0 0
43, Health .. 0 [} 0 2,15,18 0 2,15,15
44, Educstion . )] 0 [1] 0 o 0
45, Public Administration .. 7,88,55 96,97 4,91,53 4,34,56 1,87,03 37,54,98
46, Bankiig and Insurance .. 0 0 1] 0 : 1] 61,01,59
47. Other Services . 0 0 8,719,75 5,55,16 64,17  88,10,13
Total Inputs (E‘Zij) 49,0744 11,2624  109,87,20  26,34,42 9,76,15  5936,49,95
Value Added (Vy) . 76,2806  207,86,76  273,66,99 1314987  487,64,11 10298,25,00
Gross Qutput (X;) c 1253550 219,13,00  383,54,19  157,8429  497,40,86 16234,74,95




APPENDIX ~ C

Sector-wisc Distribution of Final Demand Categories, 1976-77.

(Tk.in lakh).
Private  Government Gross Fixed Stock Export
Sectors. Consumption. Consumption Investment Changes (E).
G) K) S1)
1. Rice . 3293,85 o .. (—)79,83
2. Wheat .. . 233,45 .. .. (—)53,22 ..
3. Jute .. 9,51 .. . (—)30,90 176,54
4. Cotton .. .. .. .. .. 62
5. lea .. 14,36 _ .. .. (-)s5,50 55,88
6. Other Crops . 818,80 : . . 2,61
7. Livestock .. 396,00 .. .. .. 4,42
8. Fisheries .. 895,97 .. .. . 26,95
9. Forestry .. 23,54 .. .. . 50
10. S.gar . 317,88 . . . 45
11, Edible Oil . .. 173,22
12. Sait . 76,56 . .. . .
13, 7obacco Products . 242,33 .. .. .. 4
14, Other Food .. 394,55 .. .. . 9
15. Cotton Yarn . -
16. Cloth: Mill made .. 96,85 .. .. .. 61
17. Cloth: Handloom .. 473,67 . .. . ..
18. Jute featile .. 16,25 .. .. (—)17,11 268,62
19. Paper .. 39,27 .. .. . 3,77
20. leather .. 205,26 .. . .. 86,19
21. Fertilizer .. .. .- . (—)35,02 36
22. Pharmaceutical . 167,73 .. . . .
23, Cther Chemicals . 222,92 .. . . 3,15
24, Cement - .. ..
23. Basic Metals
26. Metal Products .. 155,25 . . 110,07 . 6
27. Machinery .. 63,52 .. 372,06 . 62
23. Transport Equipment .. 18,59 . - 234,16 .. 1,51
29. Wood . o 13.63 .. 34,00 . 19
30. Misc. Industries .. 280,88 .. .. . 11,63
31. Urban Housebuilding . 215,17
32, Kural Housebu Id.ng .. .. . 174,02
33. Non-Residential Building .. .. .. 110,35
34. Construction : Elcc. and Gas .. .. .. 116,11
35. Construction ¢ Transport .. .. .- 115,60
36. Other Consctruction . .. . 94,07 . -
37. Petrolecm Products .. 23,98 . ) (+)8.56 22,19
38. Electricity .. 7,34 .. .,
39, Gas ) .. 84
40. Transport Service ' .. 283,57
41. Trade Service . ..
42. Ho.sing Service .. 1021,97 ‘e
43. Health .. 92,57 30,63 .
- 44. Education . 99,48 119,65
45. Public Admn. .. .. 345,99
45. Banking and Insurance ... 9683 .. . .. .. |
47. Other Service ‘e 402,31 . . : i
"""+ Correction term® - . (=) 1032,79 . . L . ;
Total : .. 9643,34 496,27 1575,67 (- )213,02 667,00

3 Correction term for transport and tradc inputs rdatng to fimports and scarcity premium on imports.
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APPENDIX - D

Sectoral Import CoeXicients and Transport amd Trade Service Input Co-efficients, 1976-77.

——

Soctors. | Cotoonts " ser s Tonput ot
(m;). Coefficients  Coefficients

(Geo:5)- @G-

1 ‘ 2 3 4

1. Rice .. o 0-0214 00566 00

2. Wheat . . . 2:3213 0-0566 0-0
" 4. Cotton .. . 190000 0-0182 00363
'S, Tea .. .. 0-0007 0- 0065 0-0347
’ 6. Other Crops . . 0-0745 0-0403 02600
7. Livestock .. . 0-0397 00502 0-2380

8. Fisheries . . 00004 0-0769 0:3130
9. Forestry .. . 0:0077 0-0533 0-2450
11. Edible Oil . .. 0-6264 00397 0-2800

12. Salt . 0-0216 00 0-0
13. Tobacco Products .. . 00238 00601 0°2480
14. Other Food .. .. 0-4813 0-0310 03190
15. Cotton Yarn .. .. ' 01948  0-0181 0-1081
16, Cloth: Mill made .. . 1-1220 0-0178 0:1077
19. Paper .. . 0-7827 0:0431 0-2670
20, Leather .. . 00015 0-0150 0-2740
21. Fertilizer .. . 01335 0-1718 0-0738
22, Pharmaceutical .. . 10853 0-0334 02900
23. Other Chemicals .. . 2:1816 00532 02900
24. Cement .. .. 140399 0-1697 0.3397
25. Basic Metals - " 02707 00236 00877
B 26. Metal products .. - 3:9166 0-0317 0-2520
- 27. Machinery o . 50929 00309 02740
‘ 28. Transport Equipment . _5'2866 0-0143 0:2740
29. Wood . - 0-0459 0-0423 02600
K 30. Misc. Industries . .. .. 0-5248 0-0524 0-2520
37, Petroleum Products .. . 1-3484 0-0168 0-0337

Nonm?nl){ﬂ sectors having import co-efficients ani trade and transport service input co-cfficients are included in
table. .
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APPENDIX - E

CORRELATION & VARINACE-COVARINACE MATRICES

VARIANCE-CJVARI ANCE MATRIX OF COEFFICIENTS
VAR -
5 0e¢2503D-01

21 ~0412690-01 Ce89420~02

INT <=0e645780+03 0616825403 (Qe10070+08 v

5 6GDA - 21 GDR |
CORRILATION MATRIX OF COEFFICIENTS
VAR
5 1. 00000 '
21 -0.+84799 100000
INT -0.91182 0e56062 1400600

5 G6DA 41 6DR

VARIANCE-COVAR]I ANCE MATRIX OF COEFFICIENTS

VAR
1 0+1544D-02
10 ~0e5065D0~02 0e26320-01
13 Oe7924D-03 ~0e1169D=-01 Gal1435[-01
INT -0e62320+402 0el1786D+03 ~0e25650402 0+2668D+07
R 10 CR 13 FCA
CORRELATION MATRIX OF COEFFICIENTS
VAR |
1 1.00000 |
10 ~-0s 79454 100000
13 0.16836 ~0e560171 1.000600
) INT -0e697104% : e 67400 -0+131006 1e¢ U0 CUD

1Y 106 CkK 13 FCA

VARIANCE-CIOVARI ANCE MATRIX OF COEFFICIENTS

VAR
9 Oe4169D~-02
8 ~-0e2150D0-02 0el1672D0-02
INT ~0e33220401 ~02669D+00 Oel1310+06G5
9 1P 6 16
CD:RELATIUN MATRIX OF COEFFICIENTS
VA
9 100000
8 OeB81438 1400000
INT -Qe48377 -“006137 1 .0000C
9 1 8 16
Variable # Variable Names
1 GNP
- 5 Agricultural Income
- 8 Public Investment
9 Private Investment
10 Institutiohal Credits.
13 Foreign Capital Assistance
21 Other Sectoral Income
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