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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_




12
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.



19
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.











































































































































































































































































































































































































































