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ABSTRACT/

Bangladesh grew very slowly when it was a part of Pakistan and its growth
scarcely accelerated after independence in 1971. Poor overall performance
reflects poor agricultural productivity, for agriculture is still the dominant
economic sector, providing livelihood for sonie 80 per cent of the

population.

This study is concerned with the reasons for the low growth of
agriculture and the economy more generally. Since farmers in Bangladesh,
. like farmers in most countries, are responsive to the prices that face their
production and consumption decisions, the study evaluates the effects of
indirect (macro and trade) and direct (sectoral) prices on agricultural
development and economic development more generally. The evaluation is

carried out in a general equilibrium context.

A 25-sector and 35-commodity computable general equilibrium
model, with a single representative private consumer, is used to analyse the
impact of price policies. Aggregate disposable income accruing to the
representative household is divided into two components: farm income and
non-farm income. The model is essentially neo-classical with some
adaptations to represent the structural and institutional features of the
Bangladesh economy. Particular care has been taken to model production
technology in agriculture. An econometric study using a system approach
was carried out to determine the technology structure in agriculture and

estimate the output supply and input demand elasticities of farmers.

The experiments which simulate technological growth in agriculture

also emphasise the role of agriculture in the overall economic development

xi



of Bangladesh. Increased investment in rural infrastructure, especially
water control and transportation, brings about marked improvement in the
choice of crops and production techniques, and hence in the agricultural
sector as well as the economy as a whole. The constraining effect of
inappropriate indirect (macro and trade) policies currently prevents the
transfer of resources into agriculture. When trade reforms are simulated so
that scarcity premia and tariffs are removed/reduced, agricultural
performance improves as production costs fall. If the curmrency is
depreciated agricultural and other export profitability rises, also attracting
increased ir_lvestmcnt into these sectors.

Not unexpectedly, short-run simulations of policy reforms show less
impressive growth than long-run simulations. In both the short and the long
run, in accordance with the results of other studies of the agricultural sector
in many developing countries, indirect policies appear to have a greater
impact on agﬁcultural productivity and output than direct policies. Direct
policies do not offset the bias against agriculture created by indirect
policies, but their removal would exacerbate the problems faced by
agriculture if indirect policies were not reformed. In the short run, public
investment in agricultural infrastructural facilities would be needed if the
indirect and direct reforms were to be fully utilized. The budgetary
expenditure at present expended on agricultural subsidies could be used for
such public investment. In the long run, rising agricultural profitability

would then be likely to attract private capital to the sector.
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CHAPTER 1 /
INTRODUCTION

An overview

This study is concerned with the agricultural sector of Bangladesh and with
its growth. Agriculture is dominant in Bangladesh in terms of its share of
gross domestic product (GDP), employment, and exports. In 1984/85 it
accounted for 47 per cent of GDP, 58 per cent of employment, and 32 per
cent of exports (Bangladesh, Bureau of Statistics 1986¢, 1990). Given that
~agricultural -and -overall .economic growth-are positively ‘relatedl, it is not -
surprising that Bangladesh only achieved an annual GDP growth rate of 2.6
per cent during the period 1980 to 1989 against a population growth rate of
2.6 per cent, when its agricultural production grew at an annual rate of 2.1

per cent (World Bank 1991a).

An investigation into the causes of negative per capita growth in
agriculture leads to the analysis of economic policies, because “poverty in
rural areas does not originate in the sector, but is the result of distorted
signals throughout the economy' (Hughes 1988:27). Most of these signals
are transmitted through prices, and in so far as farmers are responsive to
price signals, agricultural price policy influences the agricultural growth
rate. It is generally agreed that farmers in Bangladesh, like “farmers the
world over, in dealing with costs, returns, and risks, are calculating

economic agents' (Schultz 1978:4). Agricultural price policy, broadly

1 Fora general discussion on the relation between agriculture and economic development see Johnston and Kilby
(1975), Johnston and Mellor (1961), Mellor (1966), Ishikawa (1967), Enke (1962), Hayami and Ruttan (1985),
Ghatak and Ingersent (1984), and Eicher and Staatz (1984). For discussions of experiences of developed countries
see Nicholls (1964), Habakkuk (1965), and Ohkawa and Rosovsky (1964). Rangarajan (1982), Gibb (1974), Bell,
Hovell and Slade (1982), Bautista (1986), and Hwa (1988) stress the complementary relationship between
agriculturalal and industrial growth in developing countries.
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defined to include all policy interventions that influence relative price
structures between agriculture and non-agriculture, between a particular
crop and another, and between outputs and inputs, affects the net returns to
agricultural producers. This in turn affects the allocation of resources
within agriculture, between agriculture and non-agriculture, and between

domestic production and imports.

Agricultural price policy so defined has two components: direct or
sector-specific policies and indirect or more general economic policies. The
first set of policies are aimed to affect directly the relative price structure
. within agriculture, and include agricultural. input and . output. pricing.
policies such as fertilizer subsidy policy, irrigation equipment distribution
policy and output support price policy for a particular crop. The second set
of policies are labelled indirect because they are policies which are adopted
for reasons not directly and primarily associated with agriculture, but which
create significant spillover effects on net farm returns. Trade, exchange
rate, monetary and fiscal policies constitute this set of policies. Protection
for manufacturing raises the cost of agricultural inputs and a rise in the
prices of domestically produced import substitutes makes the net returns to
manufacturing more lucrative. Expansionary monetary and fiscal policies
often lead to higher inflation at home than abroad, and if the exchange rate
is not allowed to adjust, the currency becomes overvalued, necessitating
import controls and rationing. The bias against agriculture becomes
stronger, not only because an overvalued exchange rate reduces the
competitiveness of exports (which are usually mostly agricultural in
developing countries such as Bangladesh), but also because import controls
increase the degree of protection conferred to import substituting

manufacturing by adding scarcity premia to imports.
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Import-substituting industn'alizatéon has been the chosen strategy in
Bangladesh since the beginning of th;: 1950s when the country started its
political partnership with the then Pakistan after the departure of the
British. Import substitution shaped economic policies until the end of the

1980s. Then finally the Fourth Five-Year Plan claimed that
“Prior to 1985/86, Bangladesh had an import policy characterized by

extensive quota restrictions and bans.... a new two-year import policy has
been announced from 1989/90. ...major reform measures in the import
regime include simplification of import procedure, gradual expansion of
imports through the secondary exchange market (SEM), relaxation of
quantitative restrictions, rationalization of tariffs etc.' (Bangladesh, Ministry
of Planning 1990:iv-6).
At the same time, drives to achieve self-sufficiency in foodgrains and
stabilization of agricultural prices have led to the adoption of various
policies which directly target agriculture, resulting in a complex system of

commodity taxes, input subsidies, state trading monopolies, and price-

setting arrangements for agricultural commodities.

In recent years there has been a trend away from government control
towards privatization in agricultural marketing and distribution. Input
subsidies have either been completely withdrawn or reduced drastically.
Food procurement emphasizes an incentive price to farmers, although a
public food distribution system with an urban bias is also in operation.
Concerns are being voiced from different quarters about the possible
negative outcome of withdrawing agricultural input subsidies and
privatizing the distribution and ownership of capital inputs (Osmani and
Quasem 1985). However, in the absence of complementary changes in
macroeconomic policy, the removal of assistance to agriculture through

input subsidies may expose agriculture to further discrimination.



Research to assess the effects of government intervention on
agricultural profitability is timely. It is essential to find out whether the
concerns of price sceptics, about reduced assistance to agriculture
following from withdrawal of input subsidies, are genuine before any
further cost is imposed on agriculture. It is also necessary to identify policy
switches required to bring about a reasonable growth rate in agriculture.

The rationale and consequences of a discriminatory agricultural
price policy: a general discussion

A negative bias against agriculture is common in developing countries. The
extent .of taxation of agriculture in -some countries is indicated by .
comparing the ratio of protection to value added in agriculture with
protection to value added in industry (Table 1.1). All the countries listed

except the Republic of Korea have imposed a heavy penalty on agriculture.

Table 1.1 Protection of agriculture compared with manufacturing in
selected developing countries

Country Year Relative protection rates?
Philippines 1974 0.76
Argentina 1969 0.46

Chile 1961 040
Colombia 1978 049

Brazil® 1980 0.65

Mexico 1980 0.88

Nigeria 1980 0.35

Egypt 1981 0.57

Perub 1981 0.68

Turkey 1981 0.77
Republic of Koreab 1982 1.36

Ecuador 1983 0.65

Source: World Bank, 1986, World Development Report 1986, World Bank, Washington
DC:62.

2 Values less than one indicate that manufacturing receives more protection than
agriculture.

b Refers to primary sector.



The cause of the bias; against agriculture lies in policy planners'
perception of economic cicvelopmcnt and agriculture's role therein.
Although the role of agriculture as a supplier of food, capital, labour,
foreign exchange, and market for domestic manufactures was
acknowledged, development ideology in the 1950s failed to determine
whether the contributions of agriculture should be interpreted in a
“voluntary or a compulsory sense” (Myint 1975:353). Agriculture may
voluntarily contribute to domestic food supply and save foreign cxchaﬁge
for manufacturing if a rise in agricultural productivity takes place; it may
, Ancrease the size of the domestic market for manufacturcs if farmers
voluntarily prefer domestic manufactures to- imports, and it may release
resources if savings outflow is induced by a higher return in manufacturing
than in agriculture. On the other hand, agriculture may be forced to supply
cheap food to urban consumers by price and procurement policies, to
increase the size of the market for domestic manufactures by facing import
restrictions, and to release capital by taxation and manipulation of the terms

of trade against it.

A voluntary contribution from agriculture to economic developmgnt
requires an initial productivity growth in agriculture. Engel's law operates
as demand for foodgrains does not rise in proportion to increases in income
(Schultz 1953), and an income elasticity greater than one for services raises
the prices of non-traded goods relative to traded goods (Anderson 1987). In
response to relative price changes, resources move out of agriculture to
other sectors where returns are greater. This pattern has been observed in
most developed countries. But the economic history of the majority of the
developing countries is different. Development economics in the 1950s was

largely influenced by Lewis's (1954) dual economy model with unlimited
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supply of labour in the traditional sector, Prebisch's (1959) pessimism
about agricultural and primary exports and Hirschman's advocacy for
manufacturing on the ground of its “crushing' (1958:109-110) superiority
over agriculture in terms of linkage effects. The need to invest in
agriculture and its growth was downplayed in favour of arguments for the
rapid transfer of resources out of agriculture into industry which was seen
as the appropriate strategy for economic development. In many developing
countries, the approach of governments to the developmental challenge has
been coloured by these theories, and in their rush to achieve
 industrialization they have often treated agriculture as a "black box from
which people, and food to feed them, and perhaps capital could be
released” (Little 1982:105). The policy environment that evolved as a
consequence was an import-substituting industrialization policy with heavy

protection to manufacturing.

The net effect of indirect policies is a reduced profitability of
agriculture. Studies of trade and exchange rate policies for several countries
have shown that protection of the manufacturing sector by these policies
has adversely affected prices of agricultural products compared with the
prices of manufacturing products and prices of non-tradeables. Examples of
some of these studies are Bautista (1987) for the Philippines, Tshibaka
(1986) for Zaire, Mundlak, Cavallo and Domenech (1990) for Argentina,
Oyejide (1986) for Nigeria and Dorosh and Valdes (1990) for Pakistan.

Direct policies, like indirect ones, were adopted to facilitate the
performance of agriculture in its expected role of providing cheap food and
earning foreign exchange. In low-income developing countries, food takes
a dominant share of the consumers' budget. Fluctuations in food prices are
therefore a major source of fluctuations in consumers' real income. They

6



have been a matter of polit/ical concern for many governments committed
to provide cheap food to urban areas. The perceived need for managing
food production and prices has led governments to adopt various policies
affecting relative agricultural input and output prices. Attempts have been
made to keep the domestic source of fluctuation under control by providing
stable government supply of inputs in combination with food procurement
policies. Having created a bias against agriculture by industry and macro
economic policies, many developing countries have sought to improve food
security and the domestic supply of foodgrains through input and output
 price subsidies. In addition, state control of foodgrains trading is widely
practised to insulate the domestic market from world food price

fluctuations.

In many developing countries a common phenomenon is the control
of pricing, marketing and trading of cash crops, to make agriculture
perform its other role of earning foreign exchange. At the same time,
export taxes are imposed on its exports to facilitate resource transfer out of

agriculture.

The severity of the consequences of discrimination against agriculture
is demonstrated in a World Bank study of 18 developing countries
(Krueger, Schiff and Valdes 1988) showing that indirect policies
discriminated against agriculture in all 18 countries; in some instances
direct policies added to the discrimination although in others they mitigated

it, albeit with limited success (Table 1.2).



Table 1.2 Direct, indirect and total protection rates? for selected
commodities, 1980-84 (in percentages)

Effects on exportables Effects on importables
Country Product Direct Indirect Total Product Direct  Indirect Total
Argentina ‘Wheat -13 -37 -50 None - - -
Brazil Soybean -19 -14 40 Wheat -7 -14 -21
Chile Grapes 0 -1 -7 Wheat 9 -1 2
Colombia Coffee -5 -34 -39 Wheat 9 -34 -25
Egypt Cotton -22 -14 -36 Wheat 221 -14 -35
Ghana Cocoa 34 -89 -55 Rice 118 -89 29 -
Ivory Coast Cocoa -26 -28 -54 Rice 16 -26 -10
Korea None - - - Rice 86 -12 74
Malaysia Rubber  -18 -10 -29 Rice 68 -10 58
Morocco None - - - Wheat 0 -8 -8
Pakistan Cotton -7 -35 42 Wheat 21 -35 -56
Philippines Copra -26 28 -54 Com 26 -28 2
--Portugal. -~ -~ Tomatoes- 17 -13. . 4. . :-Wheat: . 26- - --13 A3
Sri Lanka Rubber  -31 31 -62 Rice 11 31 -20
Thailand Rice -15 -19 -34 None - - -
Turkey Tobacco -28 35 -63 Wheat 3 -35 -38
Zambia Tobacco 7 57 -50 Comn 9 -57 -66

Source: Krueger, A., M. Schiff and A. Valdes, 1988. ‘Agricultural incentives in
developing countries: measuring the effect of sectoral and economywide policies’, The
World Bank Economic Review, 2(3):255-71.

2 A negative protection rate implies a bias against the crop.

Objectives of the study and framework of the analysis

Objectives

This study is concerned with an evaluation of the agricultural price policy
that existed until 1985 in Bangladesh in terms of its impact on agricultural
and national growth, efficiency and equity. The basic theme underlying the
study is that agriculture in Bangladesh has not undergone a natural process
of development whereby productivity growth in agriculture automatically
releases resources for use in other sectors. Instead of being a “resource
reservoir' (Reynolds 1975:14) in this dynamic sense, it was subject to a

“ruthless primitive capital accumulation' (Khan 1972:94) to finance import-



substituting industrialization in the decades of t/_he 1950s and 1960s2, and
there have not been any significant changes in i)olicies in later decades to
reverse or counter the earlier policies. Because of the large size of the
agricultural sector, its lack of growth has affected the entire economy.

The study aims to test the following hypotheses:

agricultural growth in Bangladesh contributes to growth in the rest
of the economy;

agriculture is taxed by the current control structure in the
economy;

a dismantling of the current control structure with a move towards
general trade liberalization and a free float of the exchange rate in
a single exchange rate system would perform better in terms of
both ovcrall effic1cncy and equlty than pamal micro rcforms and

considerable scope exists for boostmg agncultural and overallﬂ'
growth by investing in agricultural infrastructure and productivity.

Framework of the analysis

Although agricultural price policy is traditionally analyzed in a partial
equilibrium framework (see Barker and Hayami 1976, and Tolly, Thomas
and Wong 1982 for some examples), this study is undertaken in a general
equilibrium framework3. The preference for a general equilibrium approach

is derived from the following weaknesses of a partial approach.

The first problem with a partial approach is that it fails to take account
of the complex linkages between agriculture and the rest of the economy. It

evaluates the welfare implications of a price policy by taking only the first-

2 Two studies quantify the extent of intersectoral resource transfer during the Pakistan regime. Griffin and Khan
(1972:29) cite an estimate of resource transfer out of agriculture of Rupees 31,120 million during the two decades
leading to 1968/69. Taking an annual average, the resources that were transferred accounted for about 10 per cent
of GDP at current prices of the median year. Constructing a balance of payments for agriculture for 1964/65,
another study found that the resource transfer from agriculture reached 15 per cent of the value of its gross output
(Griffin 1965). The concealed taxation approximated 70 per cent of manufacturing value added of that year and
hence it would not be an exaggeration to assert that the early industrialization in Pakistan was "financed” in a
most direct sense by the agricultural sector (Lewis 1970:66).

3 Some examples of general equilibrium analysis of agricultural price policy are: Anderson and Warr (1987) and
Adelman and Robinson (1978) for The Republic of Korea, de Janvry and Subbarao (1986) and Narayana, Parikh
and Srinivasan (1987) for India, Dethier (1985) for Egypt, de Melo (1979) for Sri Lanka, McCarthy and Taylor
(1980) for Pakistan, and Bumiaux and Martin (1989) for OECD countries).

9



round effects of a price change on consumers' and producers' surpluses, and
therefore misses the effects derived from the linkages between changes in
factor income and household demand. This explains why some of the
general equilibrium analyses of agricultural policies produce results which
are apparently counter-intuitive. For example, analysing the effects of the
EC's Common Agricultural Policy on an economywide basis Stoeckel
(1985) found that rather than saving jobs, the policy had actually
contributed to unemployment. Higgs's (1989) and Martin et al's (1988)
studies of Australia show that agriculture performs better if agricultural
_supports are w1thdrawn, bpt w1th gjsi_g}u‘lt‘anepq‘s rgmoval of supports i‘n‘the
industry sector. | o

A partial analysis also suffers from “lack of economic structure'
(Hertel 1990a:22). The reduced-form demand and supply elasticities in
partial equilibrium analysis do not give information about the assumptions
about preferences, technology and factor markets. This makes it difficult to
interpret the results of these analyses. For example, it is not explicit
whether supply elasticities are oi)ﬁmal quantity responses with exogenous
prices, or whether some factors are held constant in the relevant time
horizon. If the latter holds, the cross-elasticities imply that the supply
response is a movement along a fixed transformation curve and the
commodities appear to be substitutes rather than complements. However, if
the fixed factors are made variable, it is likely that the expansion effects
dominate and the commodities are gross complements. Both theoretical
(Hertel 1987) and empirical studies (Ball 1988) provide testimony to this
statement. If commodities are gross complements rather than substitutes,
the consequences of trade liberalization are greater. Since technology and

factor market assumptions are typically not explicitly stated, a partial
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equilibrium analysis does not indicate whether the/estimatcs of the impact
of a policy change is truly accountéd for. In cont;ast, general equlibrium
analysis, by explicitly spelling out the assumptions about the nature of the
variables, gives an accurate picture of the structure that is assumed to exist

behind the policy simulations.

A general equilibrium analysis, however, is not free from weaknesses.
Although most of the times theoretically sophisticated, the empirical
implementation of a general equilibrium model requires enough conceptual
simplifications. The models are often highly stylized and preferences,
technology and endowments are simplified for the sake of transparency and
tractability. The extent of required simplifications and abstractions may
seriously undermine the reliability of model predictions. In addition, the
requirement of finding a large data of parameter values is likely to
encourage using values of dubious reliability, without a 'feel for the range

of likely error' (Gardner 1988).

The term agricultural price policy does not include monetary policy in
the general economic policy set in this study. The reason is that the model
deals only with the real sector; it does not have a monetary sector, and an

assessment of monetary policy, therefore, is not possible.

The database

The study uses 1984-85 as the reference period, the choice of the year
being governed by the availability of a suitable input-output flow matrix
and the relevant parameter values. Thus the general equilibrium model is
built on the control structure prevalent in 1984-85 and the simulation
results are interpreted as an outcome of reforms in the policies which have
created the structure. Although the phasing out of agricultural input and
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food subsidies started long before 1985 and a complete deregulation of the
marketing of fertilizer took place in 1984, subsidies were not completely
withdrawn and the government budget for 1984-85 incurred subsidy
expenditures on food, fertilizer and irrigation. Fertilizer subsidies have now
been withdrawn but the other two subsidies are still in operation. The
general economic policy environment demonstrates a pattern typical of a
regime dominated by import control and exchange rationing. A multiple
exchange rate system with periodic adjustment in the rates has been the
practice of the government with regard to exchange rate policy. The
| indus'tﬁalvizatiopv strategy was _;ssgp;ially an “export qﬁentedfcum—selectiye
| import ‘substitution strategy' (Bangladesh, Ministry of Planning 1996:iv-6)
although periodic microeconomic reforms such as cuts in the tariff rates

were attempted.

Organization of the study

A computable general equilibrium (CGE) model is developed to describe
the economy and the processes which operate therein. Particular care is
taken in modelling the production structure of the agricultural sector. An
econometric study is carried out to validate the technology assumed in the
model for agriculture and to estimate the output supply and input demand

elasticities of the farmers.

The following hypothetical policy experiments are examined using the

model to test the hypotheses described above:

an across-the-board reduction in manufacturing tariffs,
a removal of the import licensing system,

floating of the exchange rates,

unification of the exchange rates,

withdrawal of fertilizer subsidies,
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withdrawal of irrigation subsidies,
withdrawal of food subsidies, |
10 per cent increase of capital stock in agriculture,

technological change generating 10 per cent growth in agricultural
production.

The first four experiments together will allow an assessment of
indirect policy reforms. The current control structure created through
exchange control and import licensing, will be completely overturned and
the industrial protection granted through tariffs will be uniformly reduced.
The second three experiments deal with sectoral policy reforms. The next
experiment allows an exploration of the prospects of growth through
“increased investment in agriculture. The ‘last ‘experiment, to justify ‘the
importance of this study, answers the fundamental question of whether
agricultural growth matters in the overall growth of the Bangladesh

economy.
The organisation of the study is as follows:

Chapter 2 describes the state and characteristics of the economy of
Bangladesh in the 1980s and argues that the current state is a result of long-

term policy stance spread over four decades beginning from the 1950s.

Chapter 3 analyses the evolution of sector-specific and macro
economic policies that have contributed to a negative bias towards
agriculture. The chapter also provides an analytical framework that
illuminates the mechanisms through which indirect policies operate to

create the bias.

Chapter 4 concentrates on outlining the production structure of the
agricultural sector of Bangladesh and econometrically estimating a set of

input demand and output supply elasticities of the farmers. Some of these
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elasticity values are later used in the CGE model to simulate the general

equilibrium effects of agricultural pricing policies.

The general equilibrium model is developed in Chapter 5. Before the
actual model is outlined in detail, issues concerning general equilibrium

modelling of agricultural price policies are discussed briefly.

Chapter 6 describes the data and model solution procedures.
Simulation results of different experiments are reported in Chapter 7.
Chapter 8 concludes the study with the presentation of policy
recommendations.

| Appendxx A ébntains the time-series ‘price and quantity data for
variables relevant for economeﬁic estimation of farmers' output supply and
input demand functions. Appendix Al provides the full set of model
equations. Appendix A2 describes the model variables. Appendix A3
describes the parameters with their data source and spells out the formulas
that compute the share coefficients. Appendix A4 provides the choice of
model closures identifying the endogenous and exogenous variables.
Appendix AS contains the derivation of the percentage change forms of
some of the equations in level forms. Appendix B lists sectors and
commodities identified in the model. Appendix C contains a number of

tables from the input-output database.
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CHAPTEK 2
THE ECONOMY OF BANGLADESH : 1950-1985

Bangladesh became an independent nation in December, 1971 following a
war of liberation against what was then West Pakistan. Before that, after
the British left in 1947, the area of Bangladesh was joined with the western
side of the Indian Subcontinent to form the state of Pakistan. Although the
independent entity of Bangladesh only dates from 1971, the present
structure and character of the Bangladesh economy is in many ways also a
result of the pohcles that were followed durmg the 24 years of pohtlcal
partnershlp thh Pak1stan Hence this study goes back beyond 1971 as far
as data permits. The period before 1971 is referred to as pre-independence

and the period after 1971 as the post-independence years.

The population of Bangladesh is predominantly rural with a very low
level of per capita income. The low standard of living is characterized by
poor social indicators of development such as literacy, life expectancy, and

persons per physicians (Table 2.1).

Agriculture

Crop production is the prime agricultural activity, contributing more than
two-thirds of the agricultural value added. Livestock production accounts
for 15 per cent and the remaining portion originates in forestry and
fisheries. Fish is an important source of protein, contributing more than half
of the animal protein intake. In 1990 this sector accounted for 9 per cent of
merchandise export earnings and employed nearly 7 per cent of the

agricultural labour force (Bangladesh, Bureau of Statistics 1990).
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Table 2.1  Socio-economic profile of Bangladesh, 1985

Population (million) 100
Urbanization rate (per cent) 18
Cropped land per capita (acre) 0.22
Literacy rate (per cent) 33
Life expectancy (years at birth) 51
Daily per capita calorie supply (calories) 1922
Daily per capita protein supply (grams) 41
Per capita energy consumption (Kg coal equiv) 57
Persons per physician (number) 6723
Rural population with access to safe water (per cent) 43
Per capita GNP (US $) 150
Sectoral share of labour force

Agriculture (per cent) 72
Non-agriculture (per cent) 28
Sectoral share of GDP

Manufacturing (per cent) 8
Services (per cent) 42

Source : Asian Development Bank, 1990. Key Indicators of Developing Asian and Pacific
Countries, Economics and Development Resource Centre, Asian Development Bank,
Manila.

Crops

Rice is the single most important crop grown, accounting for four-fifths of
the total cropped area and 90 per cent of the total value of crop production
in recent years. Three main varieties of rice are grown: aus, amon, and
boro. Amon is a variety of monsoon rice, whereas aus and boro are
varieties of summer and winter rice respectively. Jute is tﬁe second most
important crop, being grown on about 5 per cent of the total cropped area.
In raw and manufactured form it earns around 75 per cent of export
income, and is the principal cash crop which meets most of the non-
subsistence consumption needs of the farmers. Unlike rice, jute is grown
mostly for sale and relative prices of rice and jute play an important role in
the relative acreage allocation to jute and aus variety of rice. Wheat

production was negligible before the early 70s, but with the spread of
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modern technology, wheat production has grown dramatically and today it
is the third most important crop. Other principal crops include sugarcane,
potatoes, oilseed, pulses and tea. Tea is a foreign exchange earner

contributing around 6 per cent of national export earnings.

Analysis of the cropping pattern during the last four decades shows a
gradual expansion of cereal crops at the cost of non-cereal crops, cspcciaﬂy
jute and pulses (Table 2.2). Pulses are an important source of protein for
the poor, while some of the non-cereal cash crops like jute, tobacco and

sugarcane, are inputs into industrial processing. The rise in cereal

production has resulted in an increase in. non-cereal agricultural food .

imports (Khan and Hossain 1989, Abdullah 1990).

Table 2.2 Share of crops in agricultural output, 1949-52 to 1982-84

Crops 1949-52 1969-71 1982-84
Aus rice 12.7 : 16.8 15.7
Amon rice 56.6 48.0 45.8
Bororice 3.3 14.7 19.5
Wheat 02 0.6 4.8
Cereals 72. 80.0 858
Pulses 5.6 2.8 1.9
Oilseeds 3.0 3.1 2.1
Pqtato 0.5 1.6 1.7
Chilli 14 1.0 0.7
Other food 10.5 8.6 6.4
Jute 10.8 6.0 35
Sugar-cane 44 0.8 3.6
Tobacco 14 0.6 0.6
Cash crops 16.6 114 7.8
All crops 100.0 100.0 100.0

Source: Hossain, M., 'Agricultural development in Bangladesh: A historical perspective’,
paper presented at a seminar jointly conducted by Bangladesh Economic Association and
International Food Policy Research Institute, Dhaka, 1985b:4.

A modest rate of growth in overall crop production was achieved in

both the pre- and the post-independence periods. Foodgrain production
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increased by 3.17 per cent per annum during 1957/58 to 1970/71 and by 2.9
per cent per annum during 1970/71 to 1983/84 (Hossain 1984b).
Production of jute, on the other hand, shows a declining trend. During
1969-85 an average annual decline of 1.4 per cent was observed (Khan and

Hossain 1989)

The nature of crop growth has been quite different in pre- and post-
independence periods (Osmani and Quasem 1985, Khan and Hossain
1989). During the sixties the source of growth was increased cropping

intensity due to an extra aus crop per year, while in the seventies it was the

- ... result of acreage reallocation in favour of foodgrains and greater yieldsper ... .. . .

acre. The allocation of land to cereal crops was the outcome of the spread
of seed-water-fertilizer technology in food production. It has been
estimated that the increased use of these three inputs has contributed to
two-thirds of the increase in crop production between 1975 and 1984

(Hossain 1984b).

High yielding varieties (HYV)

The use of HYV seeds with modern irrigation started in 1966/67 and the
use of chemical fertilizer began to gain momentum at the turn of the sixties.
The area under HYV seeds expanded from 2.5 per cent of total acreage

under cereals in 1969/70 to 31.5 per cent in 1984/85 (Table 2.3).
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Table 2.3 Expansion of high yielding varieties in Bangladesh, 1969/70 to 1984/85

HYYV as % of acreage under /" HYV as % of HYV as % of
gross cropped total cereal
Year aus amon boro wheat area production
1969/70 0.6 0.2 26.5 - 25 8.0
1975776 10.3 9.7 55.9 58.8 15.7 30.3
1976/77 113 73 57.5 723 13.9 26.6
1977778 12.6 8.6 58.6 83.3 16.0 29.3
1978/79 12.8 11.8 55.9 89.1 18.7 326
1979/80 13.3 14.6 63.0 949 22.7 39.0
1980/81 15.7 159 64.4 96.7 254 414
1981/82 15.0 159 68.9 96.7 25.8 422
1982/83 15.1 179 754 959 274 46.4
1983/84 15.9 17.7 76.1 96.0 28.5 45.0
1984/85 159 189 72.0 97.1 31.5 48.8

Source:Bangladesh, Bureau of Statistics, 1986¢. Statistical Yearbook of Bangladesh 1986, Government
of Bangladesh, Dhaka. _ . e

In 1984/85, almost all of the wheat area and about three-fourths of the
boro area were under HYV, while only a sixth of the land under aus a_nd
amon was allocated to HYV. Although the shift to HYV has been quite
rapid, it will be argued in the following section that the full potential for the
spread of modern seed varieties has not yet been exploited. As seen from
Table 2.4, only about one-third of the suitable land was under HYV in
1983/84, the shortfall being the highest for aus, and the least for boro and

wheat.

Table 2.4 Potential and actual acreage under HYV

Area Suitable Area Under HYV area in

for HYV HYVin 1983/84 1983/84 as % of
Crop (000 acres) (000 acres) Suitable Area
Aus 6845 1235 18
Amon 7608 2628 35
Boro and Wheat 9734 3934 40

Source: Osmani, S.R. and M.A. Quasem, 1985. Pricing and Subsidy Policies for
Bangladesh Agriculture, (mimeo.), Bangladesh Institute of Development Studies, Dhaka,
1985.
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Irrigation

The climate of Bangladesh is generally sub-tropical monsoon with
predominance of summer and monsoon seasons. The rainy season lasts
from June until October, with 80 per cent of the rainfall occurring during
this period. The remaining months are mostly dry and agriculture during
this season depends markedly on artificial irrigation. Till the early 1960s
irrigation was mostly carried out by traditional methods. Mechanical
irrigation was almost non-existent, but in 1969/70 35 per cent of total
irrigation was mechanized. By 1984/85, 82 per cent of irrigation was

mechanical. Currently, however, total acreage under traditional and modern

" " methods of irrigafion is only 20 per cént of the cultivable land (Bangladesh,”

Bureau of Statistics 1990).

Rahman (1981, 1983) argued that supply side constraints are more
responsible for the low adoption of modern seed varieties than forces that
operate on the demand side. Access to irrigation plays a crucial role in
HYV adoption. The regional variation in the diffusion of modern varieties
of cereals is closely related to variation in the area irrigated by modern
methods. Also, 75 per cent of regional variation in fertilizer consumption is
explained by the variation in irrigated area (Boyce 1986). Hossain (1986)
found an even stronger degree of complementarity between fertilizer use,
irrigation and HYV adoption. The observed complementarity of HYV
seeds, irrigation and fertilizer implies the necessity of a simultaneous
spread in their use, although irrigation “constitutes the key technological

constraint to agricultural growth in Bangladesh' (Boyce 1986:29).

The potential for the expansion of irrigation is large. With the existing
vast volume of water available, nearly 40 per cent of the cultivated land

could be imrigated, through water conservation measures and by
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withdrawing streamflows from the rivers (Bangladesh, Ministry of
Irrigation and Flood Control 1986). The groundwater resource potential is
estimated to be able to irrigate another 45 per cent of the cultivated land.
However, specific attention is needed to utilize the existing irrigation
opportunities in the dry winter months, as the options are rather limited in
the wet months when irrigation requires additional investment of huge

amount for flood control and river drainage.

Fertilizer

The use of fertlhzer started to increase dunng the 19608 and thlS trend
| .gamed momentum w1th the rapid adoptlon of modem seed varieties in the
1970s (Table 2.5). The entire area under modern varieties is treated with
fertilizer and its rate of application is six to ten times higher (depending on
the season) in modern varieties than on traditional types of crops

(International Fertilizer Development Corporation 1984).

Table 2.5 Fertilizer consumption and rate of application, 1963/64 to

1983/84
Year Consumption Application
(000 ton, nutrient) (nutrient Ibs/acre)
1963/64 49.7 4
1970/71 144.6 10
1977718 339.2 23
1980/81 4200 28
1983/34 5435 36

Source: Bangladesh Agricultural Development Corporation, as presented in p. 20 of
Osmani, S.R. and M.A. Quasem, Pricing and Subsidy Policies for Bangladesh Agriculture,
Bangladesh Institute of Development Studies, (mimeo.), Dhaka, 1985.

Pattern of land ownership and tenancy

The agrarian structure of the economy is an institutional reason for the low

HYYV adoption rate, along with lack of irrigation. Bangladesh has a very

21



small land base with a per capita holding of 0.22 acre in 1985. The small
farm, defined as a holding under 2.5 acre, is the dominant production unit.
From the distribution of land ownership given in Table 2.6 it appears that
approximately 80 per cent of the farmers own small holdings and occupy
29 per cent of total agricultural land, while the remaining 20 per cent of

farmers occupy 71 per cent of the land.

Table 2.6 Distribution of rural land ownership 1983/84

Size groups Share of households Share of area
(per cent) (per cent)

Less than 1.0 58.3 7.8
1025 _ S 216 . 21.2

2.50-5.0 11.6 275

5.0-1.5 4.7 17.6

7.5 or more 3.8 259

All farms 100.0 100.0

Source: Bangladesh, Bureau of Statistics, 1986b. The Bangladesh Census of Agriculture
and Livestock: 1983-84, Vol 1, Government of Bangladesh, Dhaka.

Not all lands are cultivated by owners and tenancy arrangements are
an important aspect of Bangladesh agriculture. Around 20 to 25 per cent of
land is leased out by big to small farmers, and almost all of this (93 per
cent) is in the form of share tenancies where landlords receive half or more

of the produce, usually without sharing any input cost (Jannuzi 1977).

Ownership concentration and share tenancy are inversely related to
the adoption of HYV technology in Bangladesh (Hossain 1988). The
reason for tenants not adopting HYV arises from the terms of leases which
place the entire burden of input cost on them. The low adoption rate by
large farmers is explained by the same factor which is also responsible for
the inverse relation between farm size and productivity observed in many
studies for Bangladesh (see for examples, Hossain 1974, 1977). The

general explanation for higher productivity in small farms is the low
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opportunity cost of labour. The small fams, possessing a pool of
underemployed family members, find it more I;roﬁtable to cultivate labour-
intensive HYVs employing labour as long as its marginal productivity is
positive. The larger farms, employing more hired labour, only employ

labour till its marginal productivity equals the going wage rate.

Another important negative impact of the concentration of land
ownership and the current tenancy pattern is that they discourage
investment in agriculture. By analysing the investment behaviour of
different landownership groups, Hossain (1988) found that the income
-elasticity of investment was inversely related to the size of land ownership,
and the marginal rate of productive investment was the lowest for the large
landowning groups. In addition to arriving at a similar conclusion, Rahman
(1980) observed that sharecropping arrangements dampened incentives for

productive investment by both landlords and tenants.

Manufacturing

Compared with agriculture, the manufacturing sector is very small. In the
mid 1980s, it accounted for only 10 per cent of GDP and employed less
than 3 per cent of the labour force (Asian Development Bank 1990).
Among the industries, jute and cotton textiles, paper and newsprint, sugar,

cement, chemicals, fertilizers and leather are important.

Manufacturing does not have homogeneous production units in terms
of plant size and capital intensity. Large and medium scale production units
contribute between 50 to 60 per cent of manufacturing value added: small,
cottage and handloom industries account for the rest. Of total
manufacturing employment, 14 per cent is absorbed in large and medium

industries, another 14 per cent in small industries, and cottage and

23



handloom industries provide employment to the remaining 72 per cent

(Khan and Hossain 1989).

Large and medium industries can be labelled as the modem.
manufacturing sector, borrowing from organised credit institutions and
hiring in a relatively organised labour market. Cottage industries, on the
other hand, obtain 70 per cent of their labour requirements from family
labour (Khan and Hossain 1989). Their capital equipment is mostly locally
produced and technology is traditional. Small industries are closer to large
industries in terms of technology, but they, together with cottage and
handloom industries, receive.very few benefits from the various incentive
policies of the government and have little access to institutional credit.
Government incentive policies that favour larger manufacturing units have
disadvantaged other manufacturing enterprises. A recent study of handloom
production shows that the effective rates of protection for coarse and
medium quality lungi and saree (common clothing for a majority of the
people) produced by the handloom sector are within the range of 12 to 65
per cent, while mills enjoy 33 to 180 per cent effective rate of protection on

these items (Ahmad and Islam 1989).

The large and medium manufacturing enterprises were almost all
nationalized (92 per cent of the fixed assets of the modern manufacturing
sector) immediately after independence in 1971. There was gradual
denationalization after 1975, and by 1985 the public sector held only 40 per
cent of the fixed assets in the manufacturing sector, mostly in public
utilities.

A comparison of relative performance in terms of profitability shows

that the small, cottage and handloom sector has performed better than the
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modern sector (Khan and Hossain 1989). Analysing survey and census data
for 1981/82, Khan and Hossain found that the rate of return on capital was
more than 70 per cent for small and cottage industries, 35 per cent for

handlooms, and only 11 per cent for large and medium industries.

Exports

The export sector is mainly dependent on a few agro-based commodities.
During the 1950s and 1960s jute accounted for nearly 90 per cent of export
earnings. In recent years its contribution has not been less than 60 per cent.
Two new exports, shrimps and clothings, have increased dramatically since
independence, rising from a negligible contribution of 1.5 per cent in the

early 70s, to 30 per cent of exports in 1985/86 (Table 2.7).

Table 2.7. Composition of exports (per cent), 1972-75 to 1980-85

1972-75 1975-80 1980-85
Raw jute 32 24 16
Jute products 54 49 46
Leather 5 ‘ 10 9
Shrimps 2 5 9
Tea 4 7 7
Clothing - - 4
Newsprint 1 1 1
Others 1 5 8

Source : Compiled from data given in Economic Survey of Bangladesh 1986187,
Government of Bangladesh, Dhaka.

Dependence on one export meant an unstable export base. Primary
products usually face wide fluctuation in prices; the export value of raw
jute, both in terms of quantity and price, varied considerably during the

1970s and 1980s.
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Imports

The structure of imports has undergone some changes during the 1970s and
the 1980s (Table 2.8). A decline in the share of consumer items has been
more or less compensated by an increased share of intermediate items. The
share of capital goods has not changed significantly. Among consumer
goods, foodgrains have remained the single most important item. Though
self-sufficiency in foodgrains has been the proclaimed objective of the
government since the very beginning of its planning effort as an
independent nation, the translation of this aspiration into reality has not
eventuated. The food import bill has increased every year, from $272
ihillion ih 1976 ‘to $484 millioﬁ in '1985, an annualvihcreasc bof‘ ébbut 6 “pe.r
cent. Most of these food imports are financed by concessional food aid,
although to maintain a target level of supply, the government has to commit
a large amount of cash for imports if a crop is bad or if aid is below

expectations.

Unemployment and underemployment

On the basis of the 1983/84 agricultural census, 46 per cent of the
households were landless (defining households owning less than 0.5 acres
as effectively landless), and needed to be employed as wage labourers. An
analysis of labour force data exhibits no upward trend in absolute numbers
in agricultural employment between 1974 and 1983/84. Instead a small
decline is observed (Table 2.9). As discussed earlier, the small growth in
overall crop production achieved during this period was largely because of
increased foodgrains production at the expense of decline in jute acreage.
Jute employs 93 per cent more labour than HYV aus rice, and 16 per cent
more labour for traditional aus rice (Alauddin and Mujeri 1985). A
replacement of jute by HYV aus might not have displaced a significant

26



amount of labour. But only 16 per cent of aus rice uses HYV seed (Table
2.3). Replacing the traditional variety by HYV in the rémaining 84 per cent
is constrained by a lack of water control. This is because aus grows in low-
lying land prone to flood. To grow HYV varieties large-scale flood control

schemes are required.

Table 2.8 Labour force and employment, 1974 and 1983/84

Census 1974 Labour Force Survey
1983/84

Labour force (million) 22 29
Employment in

Agriculture 17 16
- Non-agriculture. R 5. . v
Unemployment rate (per cent) 2 2
Agricultural employment
as per cent of total employment 79 59

Source:Bangladesh, Bureau of Statistics, 1986c¢. Statistical Yearbook of Bangladesh 1986,
Government of Bangladesh, Dhaka.

Published unemployment data is misleading, as the concept of open
unemployment is not applicable to Bangladesh. The open unemployment
estimates of the Bangladesh Bureau of Statistics are between less than one
to a little over two per cent of the rural labour force. This conspicuously
low rate reflects the inappropriateness of the concept in a country where the
“organisation of the economy is such and sharing of work is so widely used
a practice that open unemployment is not likely to be an important

category' (Islam and Muqtada 1986:2).

A more appropriate concept for Bangladesh is, therefore, that of
underemployment. Among the various indicators of underemployment such
as time, income or productivity, most of the available studies have used
time as the chief indicator. Islam (1986), on the basis of several
government surveys conducted on labour force and employment during
1979 to 1984 (Bangladesh, Bureau of Statistics 1980, 1982, 1986a), found
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1:ural male underemployment rates to be 31 per cent in 1979, 21 per cent in
1980, and 22 per cent in 1983/84. Khan (1985) defined 288 days as the full-
employment level, and using the normative concept of unemployment
(Krishna 1976), found the unemployment rate to be approximately 31 per
cent and constant between 1973/74 and 1982/83. Other estimates of the
unemployment rate are 48 per cent (Masum 1979) and 42.5 per cent

(Ahmed, 1. 1981) in 1975/76.

An important dimension of rural underemployment is its seasonality.
This is due to the nature of monsoon agriculture, where crop production is
usually confined to particular seasons, and also to the nature of the .
production process itself. Crop production has various stages and demand
for labour varies substantially from one stage to another, causing peak and
slack seasons. Although underemployment diminishes significantly during
the peak season, it never disappears altogether. The 1980 Manpower
Survey (Bangladesh, Bureau of Statistics 1980) provided an estimate of
seasonality in underemployment. According to this survey, nearly 6 per
cent of the male agricultural workforce worked less than 40 hours a week
during the peak season. While 39 per cent worked less than 40 hours a
week during the slack season, a further 28 per cent of male workers could
only obtain employment for less than 20 hours per week during the slack

s€ason.

The concept of open unemployment is not applicable to the urban
sector either. With acute mass poverty, people cannot afford not to work.
Official surveys report the same strikingly low unemployment rate for the
urban sector as they do for rural areas. The concept of underemployment is
again more relevant in urban areas. The 1983-84 Labour Force Survey
(Bangladesh, Bureau of Statistics 1986a) indicates that about 23 per cent of
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the urban employed labour force works 40 hours or less per week.
Applying income measures of unemployment which defines employment
as the labour time necessary to earn minimum subsistence income minus
non-labour income (Dandekar and Rath 1971), a recent study found that, at
a very modest urban poverty threshold income, three-fourths of the urban
employed labour force were underemployed (Amin 1986).

Some macro aggregates

Government consumption expenditure doubled from 1972 to 1985 but
government investment expenditure remained unchanged (Table 2.9).
* Exports stagnated with a 300 per cent rise in imports. The only two macro”
aggregates that show improvement are private consumption and private
investment. While private consumption decreased as a proportion of total
resources (GDP+imports), private investment increased. However,
increasing income inequality and the upsurge in the consumption of the
urban rich (termed as the “technological transformation in consumption' by
Abdullah and Rahman 1987:4), suggest that the burden of the relative fall
in aggregate private consumption may have been borne by the poorer

people.

Table 2.9 Structure of demand, 1972/73 to 1984/85

Account 1972773 1977778 1984/85
Private consumption 82 80 77
Government consumption 3 5 7
Private investment 3 4 5
Government investment 5 6 5
Import 5 12 14
Export 5 5 5

Source:Bangladesh, Bureau of Statistics, 1986c. Statistical Yearbook of Bangladesh
1986, Government of Bangladesh, Dhaka.
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The government's revenue raising measures have not been sufficient
to finance its rising expenditure. Government revenues in recent years have
been around 9 per cent of GDP. Compared with other low income
countries, this is very low (World Bank 1987:Table 5.2). A recent
international comparison of the tax effort, taking taxable capacity into
account, ranks Bangladesh second lowest among 17 developing countries

(Chowdhury and Hossain 1988).

Revenue earning is overwhelmingly dependent on indirect taxes
(Table 2.10). In recent years they accounted for more than 80 per cent of
~current revenue. The most.important indirect .source is revenue from
foreign trade. Customs duty and sales taxes together comprise the revenue
from foreign trade, which has generated more than half of the total revenue
since 1975/76. The other important sources of indirect tax revenue are
taxes on domestic goods and services. In recent years this tax has consisted
almost exclusively of excise taxes. The base of the excise is the entire
domestic production sector, but the tax is confined to a few commodities
including tobacco, petroleum and petroleum gas, and jute manufacturing,

which account for 45, 24 and 4 per cent of the revenue share respectively.
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Table 2.10: Tax structure in Bangladesh: selected years 1974 to 1985 (per

cent)
Tax 1974 1980 1981 1982 1983 1984 1985
Direct 18 18 20 21 22 20 21
Income 9 13 14 15 14 13 14
Land Revenue 2 1 1 .92 1 1 2
Stamp 4 3 4 4 3 4 4
Regisrtration 2 1 1 1 1 1 1
Other 1 - - - - -
Indirect 82 82 80 79 80 80 79
Import 29 39 38 40 39 40 36
Export - 2 1 0.5 0.5 06 05
Excise 28 21 23 23 25 24 28
Sales 12 19 16 14 15 15 14
Other 13 1 1 1 0.7 1 1

Source: Bangladesh, Ministry of Plarmmg, 1987. Fiscal Statistics, 1987, Government of
. Bangladesh, Dhaka. v , o o .

Direct taxes comprise taxes on income (taxes on agricultural and non-
agricultural income, and corporation tax) and taxes on property (wealth tax,
gift tax, estate duty, land revenue, capital gains tax, urbah property tax,
house rent tax and non-judicial stamps). Income and corporation taxes
together account for less than 15 per cent of total revenue. This percentage
has remained virtually unchanged during the last two decades. Nearly 75
per cent of the taxes on income come from corporate taxes. The
contribution of personal income tax is meagre. Although it can be argued
that a very narrow tax base arising from the very small earnings of the
majority of the population is responsible for this, it cannot be denied that
government policies have not been successful in transforming the high
growth in income of the richer section of the population into either pﬁblic
investment through taxes or productive private investment through

appropriate policy signals.

The poor performance of the government in mobilizing internal

resources and the very low rate of private savings (around 5 per cent of
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national expenditure during the later half of 1980s, Bangladesh, Bureau of
Statistics 1990) result in an aggregate domestic savings rate which is the

lowest among neighbouring developing countries (Table 2.11).

Table 2.11  Gross domestic savings as a percentage of GDP in selected developing
countries during 1985 to 1988 (per cent of GDP)

Country 1985 1986 1987 1988
Bangladesh 2 2 4 3
India 22 22 20 21
Nepal 14 12 12 11
Pakistan 6 11 14 12
Sri Lanka 12 12 13 12

Source: World Bank, 1991b. World Tables 1991, Washington DC.
Given 'the' low domestic savmgs rate, the hlgh investment rate of
around 12 per cent during this period (World Bank 1991b:51) has been

made possible by foreign financing, the two major sources of which are

remittance earnings and foreign aid.

Remittances of workers, mainly from the petroleum-exporting
countries of the Middle East and North Africa, became very important in
the 1970s when the number of workers going abroad began to increase
rapidly. In 1977/78, 14 per cent of trade deficits was met by remittance
earnings, and in 1985/86, the contribution was 36 per cent (Bangladesh,
Ministry of Finance 1987). To attract the remittances of the workers, the
Bangladesh government introduced a Wage Earners' Scheme in 1975.
Under this scheme, the remitters are allowed to sell the foreign exchange at
the secondary market which attracts a premium. Because of the scarcity of
foreign exchange at the officially fixed rate, these premiums are significant,
although with gradual devaluations of the official rate, the premium has

declined over the years (Table 2.12).
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Table 2.12  Official and secondary market exchange rate, 1977/78 to

1987/88 (Taka per US $)
Year Official rate of Secondary rate of Premium(%)
foreign exchange foreign exchange
1977718 15.12 19.87 31.40
1978/79 15.22 19.68 29.30
1979/80 15.47 19.22 2422
1980/81 16.34 20.05 22.71
1981/82 20.05 2297 14.56
1982/83 23.76 24.12 1.52
1983/84 2495 27.16 ' 8.86
1984/85 26.10 29.38 12.6
1985/86 2991 32.74 9.46
1986/87 30.64 33.08 7.96
1987/88 3125 34.48 10.34

Source: Bangladesh Bank, Statistical Department. Economic Trends, various issues.

- Foreign capital inflows financed by net foreign loans and grants were
equivalent to 8 per cent of GDP during 1980/81 to 1986/87. Up to June
1986 outstanding foreign assistance amounted to $14,011 million of which
outright grants accounted for about 51 per cent (Bangladesh, Ministry of
Finance 1986). The rest consisted of medium- and long-term loans at a very
concessional rate of interest with a repayment period of 39 years and a
grace period of nine years. In addition, Bangladesh has occasionally drawn
short-term credits from the International Monetary Fund and from
commercial sources. As a consequence, the debt burden has become severe;
in 1985/86 debt sefvices (amortization plus interest) amounted to 61 per

cent of export earnings and 40 per cent of export earnings plus remittances.

Stagnation in per capita income

In so far as changes in GDP reflect real income trends, the lést forty years
have shown virtual stagnation in per capita income. According to World
Bank estimates, per capita GDP during 1965-1984 grew at an annual rate
of 0.6 per cent (World Bank 1986). Khan (1972) estimated per capita GDP
growth rate to be 0.27 per cent between 1949/50 and 1969/70. However,
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given the bluilt—in upward bias in the methodology used to estimate GDP1,
he argued that the real growth rate in this period was zero. Since the bias is
still operative, it is doubtful whether the World Bank estimate of 0.6 per

cent growth is significantly different from zero.

Khan and Hossain (1989) estimated the growth rate for the pre- and
post-independence periods separately. They found that between 1949/50
and 1969/70 per capita GDP grew by 0.66 per cent per annum, while
between 1972/73 and 1986/87 it grew by 1.64 per cent. They pointed out
that the recent higher trend was mainly due to a very depressed base

following the War of Independence.

While GDP grew very little in per capita terms, its structural
composition changed somewhat. Table 2.13 shows that the contribution of
manufacturing to GDP remained unchanged during the post-independence
period, but there was a shift away from agriculture to sectors aggregated as
“other'. It would be tempting to conclude that a dynamic diversification
caused agriculture to decline in its share of production, but a further
disaggregation of ~other' into its components beliés such a claim. Growth in
public administration, defence and miscellaneous services mainly accounts
for the shift. The share of these three sectors was about 8 per cent in the
late 1960s, and they ranged between 11 and 12.5 per cent in the 1980s.
However, the real contribution to production of these three sectors is not

very clear.

1 Value added in sectors such as fisheries, livestock production and housing and services is assumed to grow at a
constant annual rate, usually at a rate equal to the population growth rate. Available evidence, however, suggests
that these have been the lagging sectors.
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Table 2.13  Sectoral shares in GDP, 1949/50 to 1984/85 (per cent)

Year Agriculture Large industry Small industry Other
1949/50 65.2 0.6 33 309
1954/55 63.0 14 33 323
1960/61 62.6 3.0 34 310
1963/64 594 34 3.1 34.1
1966/67 559 5.0 32 359
1969770 55.3 6.0 29 35.8
1973774 570 44 23 36.3
1977778 532 58 45 36.5
1981/82 48.8 6.1 4.6 40.5
1984/85 46.9 5.6 44 43.1
1985/86 46.8 55 43 434

Source: Khan, AR., 1972. The economy of Bangladesh, and Bangladesh, Bureau of
Statistics, 1986¢. Statistical Yearbook of Bangladesh 1986, Government of Bangladesh,
Dhaka.

Similarly, data’ on labour force composition (Table 2.8) suggest a
structural transformation from 1974 to 1983/84. Between the 1974 Census
and 1983/84 Labour Force Survey, the agricultural labour force remained
more or less unchanged in number, while the total labour force increased
by nearly 33 per cent. The increased labour force was absorbed in non-
agricultural employment, causing the share of agricultural employment to
drop from 79 per cent in 1974 to 59 per cent in 1983/84. The urban
manufacturing, with little growth, could only absorb a small share of the
additional labour force. Rural off-farm employment provided jobs for 78
per cent of the new workers, trading and cottage industries being the largest

source of employment.

Per capita income not only stagnated, but became less evenly
distributed. Most available studies conclude that income distribution has
become more unequal since the 1960s (Khan 1977, Ahmad and Hossain
1985, Osmani and Rahman 1986), and poverty has increased (Bangladesh,
Ministry of Planning 1983, Osmani 1990). Land holdings, an important
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indicator of rural income distribution, exhibit a persistently high level of

land concentration during 1960 and 1978.

Table 2.14  Shares of land owned by fractile groups of households
(grouped by land holding size)

Fractile groups 1960 1968 1974 1977 1978
Bottom 60% 25 24 19 11 9
Middle 30% 39 40 43 40 39
Top 10% 36 36 38 50 52
Gini Ratio - - 0.59 0.63 0.66

Source: Osmani, S.R. and A. Rahman, 1986. Income Distribution in Bangladesh,
Research Report No. 53, Bangladesh Institute of Development Studies, Dhaka:21.

Between 1977 and 1983/84, landlessness (owning less than 0.5 acres)
increased by more than 13 per cent. With the cultivable land area vmually
unchanged, the consequence is “open landlessness or its disguised version
where operating a miniscule holding has to be supplemented by recourse to

wage labour' (Khan and Lee 1984:10).

A corollary to increasing landlessness is the increasing importance of
wage income in total earnings. In 1973/74, the lowest 37 per cent of the
rural households, ranked according to household income, derived 31 per
cent of their income from wages (including wages from farm work); in
1978/79, wages contributed 44 per cent of the income of the bottom 55 per
cent of the rural households (Bangladesh, Bureau of Statistics 1978, 1984).
Khan (1984) finds that in the 1960s, 25 per cent of those who reported
cultivation as their main occupation were dependent on wages as a
supplementary source of income, and by 1979, the number increased to 37

per cent.

Having to resort to wage income by itself is not a real problem if there
are enough employment opportunities. Discussion in previous pages has

demonstrated that this was not so. Unemployment exists in agriculture as
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well as in non-farm sectors. In Chapter 6 it is indicated that the wage rate in
off-farm employment in rural areas is lower than the agricultural wage rate.
Given the small proportion of non-farm employment in rural areas, the
movements in real wages of agricultural workers are the principal
determinants of real income for a fairly large proportion of the agricultural
population. Table 2.15 shows the wage pattern of agricultural workers over
nearly four decades. Real wages have declined markedly over the years
despite periodic fluctuations. The estimated trend rate of decline is a
statistically highly significant -1.7 per cent per annum (Khan and Hossain
| 1989),

Table 2.15  Wage rate of male agricultural workers, 1949 to 1988 (Taka per
day)

Year  Nominal wages Real wages?  Year Nominal wages Real wages®

1949 1.92 11.29 1971772 3.38 7.43
1950 1.62 10.17 1972773 4.72 6.71
1951 1.56 9.55 1973/74 6.69 6.69
1952 1.52 9.42 1974775 9.05 5.33
1953 1.38 8.19 1975/76 8.82 7.09
1955 1.32 9.21 1976/77 8.93 7.32
1957 1.70 9.52 1977/78 9.44 6.41
1958 1.85 9.21 1978/79 10.88 6.43
1959 1.85 9.27 1979/80 12.46 6.19
1960 1.95 9.83 1980781 13.97 6.54
1961 2.18 10.88 1981/82 15.48 5.92
1962 2.25 10.55 1982/83 17.05 6.13
1963 241 11.28 1983/84 19.58 6.28
1964 2.65 12.72 1984/85 24.54 6.95
1965 2.34 10.62 1985/86 29.83 8.09
1966 2.40 9.10 1986/87 32.56 7.70
1967 2.60 9.19 1987/88 32.30 7.08
1968 2.75 9.78

1969/70 2.96 9.40

1970771 3.13 9.42

2 Money wages deflated by the index of cost of living of agricultural workers with
1972/73 as the base.

b Money wages deflated by the index of cost of living of agricultural workers with
1973/74 as the base.

Source: Khan, AR. and M. Hossain, 1989, The Strategy of Development in Bangladesh,
Macmillan, London:157.
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The real wage situation in manufacturing is not much different from
agriculture. Table 2.16 presents real wage inciices in manufacturing as a
whole and in the jute textile industry, the largest of the manufacturing
industries. Real wages dropped by more than 33 per cent immediately after
independence. Since then real wages have been rising very slowly but are

still below pre-independence levels.

Table 2.16 Real wage indices in manufacturing sector

Year Manufacturing Jute textiles Construction
1969/70 100 100 100
1973774 66 66 -
(1974715 . .46 ... 48 -
1975776 58 59 85
1976/77 63 59 89
1977/18 75 79 80
1978/79 81 84 90
1979/80 82 87 94
1980/81 85 90 96
1981/82 77 78 94
1982/83 83 75 99
1983/84 81 76 99
1984/85 - 69 91
1985/86 - 86 -

Source:Bangladesh, Bureau of Statistics, 1990. Statistical Yearbook of Bangladesh 1990,
Government of Bangladesh, Dhaka.

Causes of stagnation

Several explanations have been given for the lack of growth in Bangladesh.
Some studies have identified the lack of stable government as the prime
cause (Khan and Hossain 1989, Abdullah and Rahman 1987). This study
puts much of the onus on the quasi-autarkic industrialization strategy
pursued by the government of Pakistan at the expense of the agriculture.
Unfortunately this policy has been continued by Bangladeshi policy

makers.
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At the time of political independence in 1947, Pakistan had almost no
industrial base. Agriculture dominated production, employmént and
exports.

“The movement for Pakistan was led by an elite of Muslim landlords, traders
and businessmen of India. This elite saw the opportunity for industrialising
and modemising the nation through private enterprise, and this was
attractive to them because it would ensure their leadership of the
economy.The elite had no difficulty in getting their ideas accepted by a
government which had come to rule in a country that was created on the
basis of religious nationalism.' (Griffin and Khan 1972:124)

Economic policy from the very start focused on the promotion of
jndustﬁ_aliza_tion _through p;fivate owm;rship. Though some .au_thvors argued
that import-substituting industrialization was a choice “arrived at by default'
(Bruton 1970:126) for many developing countries, this was not so for
Pakistan. The emerging capitalists argued that Pakistan was not strong
enough to withstand international competition. Its capital base was small
and entrepreneurs lacked experience. It was thus thought that there was a
need to extract surplus from other sectors in the economy and agriculture
was considered to be the area capable of generating a surplus. The
instrument applied was control over trade. The allocation of foreign
exchange at the overvalued official rate to importers paid an implicit
subsidy to industrial entrepreneurs. The high premium at which imported
goods were sold in the market created the profits needed to build capital.
However, the overvalued currency was a tax on exporters who were mostly

the farmers.

The protectionism that followed did not lack ingenuity and it worked,
albeit at great cost to agriculture, for 24 years. The situation did not change
greatly after independence in 1971. Power was in the hands of a party

which
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“was a pro-Western party without a commitment to any fundamental social
chargze. Beginning in the middle of the 1960s, its program became staunchly
nationalistic, typical of parties which combined populism with support for
the interests of the emerging capitalist and middle classes against non-
indigenous capitalists' (and against their own poor) (Khan and Hossain
1989:85).

Although private enterprise was succeeded by nationalization at
independence, nationalization was precipitated by the exodus of Pakistani
capitalists for 85 per cent of the industrial assets of Bangladesh were owned
by people who became foreigners in December, 1971. In 1975, however,
when a series of coups established a military government, a return to

privatization began.

Liberalization has continued during the past decade. The exchange
ratc has been brought closer to a price that would result in a more
manageable balance of payments, by reducing industrial protection rates,
by reducing foreign exchange control, by raising official interest rates, and
by reducing subsidies on agricultural inputs. Steps have also been taken to

give subsidies to non-traditional exports.

The institutional framework has not, however, changed greatly. Many
of the policy changes have contributed little to allocative efficiency,
because, instead of uniform reductions in distortions, the government has
acted selectively so that the new measures have often created new

| distortions. “Policy distortions have in reality become fungible....subsidies
on fertilizer have been removed while those on irrigation equipment have
been retained' (Khan and Hossain 1989:179). The food subsidy has been
reduced for civilians, but it has remained unaltered for defence personnel.

A strong bias continues to be exercised against agriculture.
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CHAPTER 3
AGRICULTURAL PRICE POLICY IN BANGLADESH

Policies that impact on agriculture are classified into two broad groups;
trade and exchange rate policies and agricultural sector-specific policies.
This chapter begins with a description of the history and development of
government interventions that have shaped these policies. The distortions

which result from the policies are then analyzed.

Trade and exchange rate policy
Following the end of the Koréan war in 1952, Pakistan which at that time
included Bangladesh, faced a severe foreign exchange shortage. Rather
than devaluing, the government opted for foreign exchange rationing
together with import licensing and quantitative controls. Referring to

Pakistan, Hamid and Nabi concluded that

“This paved the way for import-substituting industrialization and set the
course of the relationship between industry and agriculture, the pattem of
public investment and government intervention which, with some
modifications, persists till today.' (1989:22)

The analysis applies equally to Bangladesh, whose macro-economic

policy is largely a legacy of its past association with Pakistan.

Foreign trade policy

The dominant feature of the import policy in the decade of 1950s and

1960s was that all imports were subject to licensing. Allocation of import

licenses was on the basis of “essentiality’. Consumer goods, especially
T~

luxury items, were given the lowest priority and raw materials, spare parts

and machinery were given high priority. This escalated protection for
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consumer goods, particularly those that were the least essential. Although
the protection stemmed mainly from the pattern of licensing, it was also
supported by an evolving tariff system. In 1965/66 tariffs ranged from 34
per cent on machinery and equipment and 39 per cent on unprocessed raw
materials to 180 per cent on consumer luxuries (Thomas 1966). The
effective rates of protection were, of course, more divergent and generally
greater in value than nominal rates, ranging from negative values for agro-
processing industries to a positive value of 396 per cent for motor vehicles
(Soligo and Stern 1965). The consequence was a distorted investment
pattern which encouraged consumption by permitting an excessi\{c
ekpansién éf consumption goo-dsv industn'es. (Khan 1963; Power 1963).
Griffin (1965) suggests that 63 to 70 per cent of the resource transfers from

agriculture were dissipated in higher consumption in urban areas.

Independence from Pakistan in 1971 was followed by a policy of
nationalization of all industries, banks and insurance companies. But only
the ownership of property changed hands. The structure of incentives

remained inward-looking and continued to favour capital intensity.

Although attempts have been made from time to time, especially in
the 1980s, to liberalize and reduce tariffs more generally, there has been
little fundamental change in industrial incentives. This can be seen from the
levels of nominal and effective protection in the 1980s. In 1984 the
nominal tariff rate was on average 33 per cent on consumer goods, 26 per
cent on intermediate goods and 23 per cent on capital goods, while the
average effective protection rate for import substituting manufacturing was
about 92 per cent (Bangladesh, Trade and Industrial Policy Reform
Programme 1986a).
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The structure of incentives is not sys}tematic. As well as providing
protection to domestic industries, the tantf structure is also designed to
curtail the consumption of luxury goods, to provide incentives to private
investment in manufacturing, and to disperse private investment regionally.
In order to direct investment into industries deemed desirable, ad hoc
measures were often introduced, including “tailor made' tariffs, special
exemptions from duties for imports destined for specific industries or
regions, and exemptions from sales and excise taxes. Such objectives were
often in conflict. They created a complex incentive pattern with many
anomaliesf Because_ of the anomalies, investors cqnstantly applied for tariff
adjustments, which are largely mﬁde at the discretion »okf the administration.
Thus, instead of guiding investment decisions, the tariff system has tended
to become a mechanism by which the ex post profitability of investments is
ensured. This has lead the economist Sobhan to comment that "There is
obviously little rationality in our policy interventions which appear to
derive from ad hoc initiatives rather than a clearly thought out strategy of

industrialization" (1990:130).

The industrial incentive structure often not only varies among
industries but also between products of the same industry, between stages
of production in manufacturing and among markets to which they cater.
Table 3.1 provides an estimate of the effective rate of protection by
commodity and by market. It demonstrates a very widely dispersed
incentive structure with a surprisingly large number of industries actually
losing foreign exchange or at least saving very little in relation to the
domestic resources they use. Several other studies of trade and exchange
rate policies in Bangladesh have similar conclusions (Farashuddin 1980,

Sattar 1984).
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Table 3.1: Effective protection rates by industry and type of buyer (in per cent)

Product Sale in domestic market Export

1 ngineering:
1.Cast iron 149 -
2.M.S. rod 288 -
3.Gi pipe 260 -
4.Copper wire 411 -
5.Television 290 -
6.M.S. billet NVAC
7.M.S. plate NVAC
8.C.G.I. Sheet NVAC
Chemical & Allied:
1.Sulphuric acid 142
2.Hydrochloric acid 366 -
3.Chromium sulphate 228 -
4.Starch . 15 o
5.Liquid glucose 482 -
6.BSIF products 435 -
7.Plastic pipes 88 -2
8.Footwear 160 -
9.Electrical accessories 86 -221
10.Caustic soda NVA -
11.DDT NVAC -
12.Alum NVAC -
13.Paper NVAC -
14.Pulp NVAC -
15.Paper tube NVAC -
16.Metal jacket NVAC -
17.Tyre & tube NVAC -
Agro- Industries:
1.Sugar 407 -
2.Pineapple juice 95 4
3.Edible oils 978 -
4.Vegetable ghee 435 -
5.Cow leather 251 -
Textile Sector:
1.Cotton yarn 11310513 -
2.Nylon yam 181 -
3.Rayon yam NVAC -
4.Silk yamn NVAC -
5.Gray cotton shirting 11510 127 -
6.Gray polyester shirting 150 to 180 -
7.Gray polyester suiting 213 -
8.Finished shirting 196 -
9.Men's shirts 31110318 -
10.Men's trousers 197 -

(coninued over next page)



(continued)

Table 3.1:  Effective protection rates by industry and type of buyer (in per
cent)

Product Sale in domestic market Export

B. Industries with intermediate effecti f ion

Steel and Engineering:
1.Electric motor

2.Diesel engine (25 % local content)

3.Electronic component
4 Transformer

Textile Sector:
1.Finished suiting
2.Ready made garments

Chemicals and allied:
1.Paper (KPM)

Agro-based Industries:
1 jelly
2 Ketchup

33
33
31

54

47

33
33

C. Industries with low or negative ERPs:

Steel and Engineering:
1.Ship breaking

2.Pipes and tubes
3.Electric bulb

4 Bicycle

5.Powerloom
6.Spinning frame
7.Softener

8.Cop winding machine
9.Broadloom
10.Reeling machine
11.Lathe

12.Diesel engine(73 % local)

Chemicals & Allied:
1.Newsprint
2.Bleaching powder
3.Dextrose monohydrate
4.Packing material
5.Porcelain
6.Earthenware

7.Plastic machinery parts
8.Rubber sandal
9.Industrial enamel
10.Auto finish
11.Marine enamel
12.Plastic emulsion

15

-67

14

-35

4

-18
-17
-19
-22
-22
-58

-20
-279
-52
-25

7
16

-12
-40

9

-39

-9

-204 to 32
-127 t0 56
-127 10 56
-234 10 -45

231026

35

-145

(continued over next page)
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(continued)

Table 3.1:  Effective protection rates by industry and type of buyer (in per

cent)
Product Sale in domestic market Export
Agro- In ri
1.Tea, loose - -12
2.Mushroom - -18
3.shrimp - 1
4 Fish - -1
5.Cigarettes -43 -
6.Cow wet blue - } -69
7.Goat wet blue - -39
8.Goat leather(finished) - 14
9. Footwear - -31
10.Jute goods - -3
Textile Sector:
1.Silk fabric -61 -89 t0 16
2.Houscholdlinen. . . . . . - = . 5t013
3.Finished shirting - -201
4 Finished suiting - -146
5.Nylon socks -13 11
6.Cotton vest -70 19

4 NVA = negative value added at border prices

Source: Bangladesh, Trade and Industrial Policy Reform Programme, 1987.
Overview of Industrial Assistance Policy in Bangladesh and Recommendations for
Reform, Government of Bangladesh, Dhaka:4-7.
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Foreign exchange regime

With the exception of a few years, the foreign exichange system has been
characterized, since late 1950s by a multiple pricing system similar to that
prevalent in many developed countries which have a repressed foreign
exchange system. The official exchange rate is periodically adjusted to
keep current account balances within a pre-determined limit. But tariffs,

import licensing and exchange rationing maintain it at an overvalued level.

Exchange rationing is exercised by the requirement that all export
cearnings, including remittances, are surrendered to the government. The
government then allocates a part of the foreign exchange received at the

| ofﬁciéﬁ éxéhange fatcﬁ fo li.ceri‘séd imp;)rtcrs accordmg fo pbrédet‘evrmﬂi.néd
criteria. These include the “sanctioned capacity' of firms determined by the
department of industry, allotment of imports per unit of capacity, and the
percentage of the import entitlement eligible for cash licenses. While the
sanctioned capacity is set individually for each firm, the other two criteria
are set at the industry level. Since the variance in the ratio of output to
sanctioned capacity among firms is greater than among industries
(Bangladesh, Trade and Industrial Policy Reform Programme 1985), the
benefits of import licenses to individual firms are not uniform. The
allocation procedure is generally very complex, and it is so depcndevnt on
administrative discretion that its operation is difficult to understand (see
Bangladesh, Trade and Industrial Policy Reform Programme 1986b, for a
detailed description of the procedure). Given the complexities involved, it
is not surprising that the sanctioning and initiation of credit disbursements
took about three years for some enterprises (Bangladesh, Trade and

Industrial Policy Reform Programme 1986b).
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The foreign exchange remaining after the allocation at the official
exchange rate is sold to importers at a different rate under the Wage
Eamners' Scheme. This scheme is essentially a floating secondary market
exchange rate system. The concept of the secondary rate under the Wage
Eamers' Scheme evolved to encourage remittance inflows. The rate is
determined in an auction, although the Bangladesh Bank (the central bank)

intervenes from time to time to avoid sharp fluctuations in the rate.

Before independence, one source of foreign exchange in the
secondary market was the amount of foreign exchange that exporters were
allowed to retain according to the Export Bonus Scheme, introduced in
1959. Under this scheme, exporters could retain a certain portion of their
export earnings in foreign currencies. They could sell their foreign currency
in the open market at a premium or use it to import necessary raw
materials. The premium was the difference between the official price and

the secondary market price of foreign exchange.

After independence, the Export Bonus Scheme was initially abolished,
but was reintroduced in 1977, the free market rate being replaced by the
wage earners' rate. The system is called the Export Performance Licensing
Scheme. In terms of objectives and operation, there is no fundamental
difference between the Export Bonus and Export Performance Licensing
Schemes. They were devised to compensate for the discrimination caused
against exports accruing from heavy protection to goods for import

substitution.

The scheme has not made up for the negative bias against exports for
two reasons. First, compensation has been confined to manufacturing

export. Agricultural exports, which account for the bulk of total exports,

H
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have almost always been rewarded at the official rate. Indeed, jute, tea and
hides have been subject to an explicit export tax for most of the period.
Second, the weighted average retention rate for manufacturing exports as a
whole is less than 100 per cent, although the retention rate for individual
commodities has been in some cases more than 100 per cent. The rates
varied over time and ranged from 10 to 40 per cent between 1979 and
1981. In 1984-85, there were three rates, 60, 80 and 100 per cent. The
local currency benefit per US$ of export depends on two factors: the
percentage of retention allowed (r), and the premium on the foreign
‘ exchange (ez-el) where e1 is the ofﬁcxal exchange rate. and e? is the
secondary market exchange rate. The local currency value of one dollar
worth of export under this scheme is (r.e2 + (1 - r).el), whereas local
currency value of one dollar import is r.e2. As the retention rate is usually
less than 100 per cent, the local currency value of exports is less than the
local currency value of equivalent imports. The value of exports is reduced
further if the secondary rate diverges significantly from the free market rate

which applies to the pricing of imports.

Agricultural sector-specific price policy

The government has repeatedly stated two important goals regarding
agriculture. These are the achievement of food self-sufficiency along with
increased agricultural exports and the reduction of poverty and income
inequality (Bangladesh, Ministry of Planning 1983, 1985, 1990). An
elaborately structured intervention system has evolved to this end. The
current array of intervention instruments include subsidies on some inputs,

state procurement of foodgrains, jute and sugarcane at guaranteed “support'
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prices, state monopoly in the foreign trade in food, public food distribution

and the maintenance of a food buffer stock.
Subsidies on Inputs

Fertilizer

Chemical fertilizer was first introduced in 1958. As well as heavily
subsidizing it to promote the use of a then unfamiliar input, the government
wanted to ensure its regular and adequate supply. Consequently, the
Bangladesh Agricultural Development Corporation was established to
control the procurement and distribution of fertilizer. The Corporation
distributed fertilizer to farmers through appointed dealers at primary
distribution points and wupazilla (the lowest administrative unit in
Bangladesh) sales centres. Dealers were responsible for catering to farmers'
needs in specified areas at prices fixed by the government in return for a
commission. The prices were set considerably below world prices and
remained virtually unchanged throughout the 1960s. It is estimated that the
rate of subsidy on urea and phosphate was 58 per cent, and on potash, 67
per cent, in 1968/69 (Kahnert et al, 1970 cited in Osmani and Quasem
1985).

Fertilizer prices were raised periodically from the early 1970s. The
increase in fertilizer prices was not merely the result of adjustment to rising
costs; there was a conscious policy decision to reduce the subsidy element.
The rise in the domestic price of fertilizer was 2.4 times the rise in its world
price between 1973/74 and 1983/84. The fertilizer subsidy is still a major
item in the government budget even though the subsidy rate fell from 43

per cent in 1977/78 to 25 per cent in 1983/84 (Table 3.2). The absolute
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subsidy cost has risen from Taka 944 million in 1977/78 to Taka 1426
million in 1983/84 because of a rapid increase in consumption (2.5 times

since the mid 1970s).

Table 3.2  Fertilizer subsidy in Bangladesh

Year Subsidy cost Subsidy rate Subsidy cost as proportion of
(million Taka) (per cent) development expenditure in

agriculture

1977/78 944 43 27.1

1978/79 1286 48 294

1979/80 1342 40 202

1980/81 1172 15 155

1981/82 1084 23 12.3

1982/83 850 12 89

1983/84 1426 .25 . . .136

Source: Ahmed, R., 1985. " Structure, dynamics and related policy issues of fertilizer
subsidy in Bangladesh', in Fertilizer Pricing Policy and Foodgrain Production Strategy in
Bangladesh, Vol 2: Technical Report: International Food Policy Research Institute,
Washington DC and Bangladesh Institute of Development Studies, Dhaka:68.

At the same time as the subsidy was being reduced, distribution at the
wholesale and retail levels was subject to a radical change. A new system
of distribution requiring more private sector involvement replaced the old
system throughout the country by April 1983. The responsibility of the
Bangladesh Agricultural Development Corporation to supply fertilizer
became restricted to 94 primary distribution points. The price at the
primary distribution points was set by the government at a uniform level
throughout the country. Private dealers could register and purchase from
any such distribution point and charge whatever price the market would

support.

The procurement policy has, however, remained unchanged. Each
year the government makes an estimate of the likely demand and procures
the difference between domestic production and demand through imports.

Imports are financed mainly through aid, the balance being purchased by
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the government. For example in 1983/84, a typical year, 71 per cent of total
imports were purchased with grants, 5 per cent with credit, 17 per cent
under barter agreements and 7.5 per cent with cash foreign exchange

resources (Osmani and Quasem 1985).
Irrigation

The irrigation policy of Bangladesh has evolved through several steps in
terms of the choice of technique, management, distribution, and pricing. At
first, surface water irrigation carried through low-lift pumps and the large-

scale gravity schemes of the Bangladesh Water Development Board were

- emphasised.' However, attention ‘gradually shifted to'simpler technologiés

such as shallow tube-wells and hand tube-wells. Ground-water irrigation

using tube-wells became more commonplace (Table 3.3).

Table 3.3 Acreage irrigated by different methods, 1969/70 to 1988/89
(thousand acres)

Area under Areaunder Mechanical
mechanical irrigation  traditional  irrigation as
irrigation % of total

Tube Low-lift Gravity irrigation

Year : wells pumps scheme

1969/70 81 742 82 1709 35
1970771 119 1033 83 1649 43
1971/72 84 830 58 1616 38
1972773 93 1165 64 1671 44
1973774 131 1408 67 1596 50
1974175 234 1442 67 1819 49
1975776 263 1363 84 1747 50
1976717 234 1232 92 1445 51
1977178 314 1370 135 1770 51
1978/79 396 1434 157 1674 54
1979/80 446 1536 241 1649 54
1980/81 548 1645 303 1554 62
1981/82 670 1740 322 1533 64
1982/83 1018 1845 378 1326 71

Source: Bangladesh Bureau of Statistics, Statistical Yearbook of Bangladesh, Government
of Bangladesh, Dhaka, various years.
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The procurement of irrigation equipment from abroad is mainly
financed from foreign aid grants and credits. Until 1979/80, the entire
responsibility for procurement rested on the Bangladesh Agricultural
Development Corporation and the Bangladesh Krishi (agricultural) Bank.
Since 1979/80, direct procurement by the private sector has been allowed.
At present, only shallow tube-wells are currently imported by the private

sector.

The distribution of irrigation equipment has been mainly undertaken

by the Bangladesh Agricultural Development Corporation except for
-shallow tube-wells which are distributed by the Bangladesh Krishi Bank
and the Bangladesh Bank. All types of irrigation equipment are currently
distributed either for rent or for sale. The ownership of deep tube-wells and
low-lift pumps was retained by Bangladesh Agricultural Development
Corporation until 1978/79. Other types of equipment were sold to co-
operatives and private individuals from the very beginning. Since the late
1970s the emphasis has shifted to promoting privatisation of irrigation
equipment at a high subsidy. The deep tube-wells were first put up for sale
in 1979/80 and by August 1983, 43 per cent of the operating deep tube-
wells and 48 per cent of the low-lift pumps were owned privately (Osmani

1985).

The private ownership of irrigation machinery falls into two
categories; co-operatives and individuals. At the initial stage of
privatisation, purchases by co-operatives were given preference over
individual purchases by concessional payments arrangement. This was later
discontinued. Concessional facilities are confined to the sales of deep tube—

wells.
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Heavy subsidies were involved in the sale and rental of irrigation

facilities from the very beginning (Table 3.4).

Table 3.4 Rates of subsidy on irrigation equipment (per cent)

Deep tube-wells Low lift pumps
Year Rental Sales Rental Sales
1980/81 96.8 73.8 82.8 27.6
1981/82 96.1 76.7 76.1 27.6
1982/83 92.5 73.3 58.1 28.7

Source: Osmani, S.R. and M.A. Quasem, 1985. Pricing and Subsidy Policies for
Bangladesh Agriculture, Bangladesh Institute of Development Institute, (mimeo),
Dhaka:93.

Although, as w1th thc fertllxzer sub31dy, thc overall 1mgauon subsuiy
is ‘gradually being reduccd a dlffercntlal pncmg system has beenb
introduced recently to tilt the incentive structure in favour of private
ownership of irrigation equipment. In the four years between 1980/81 and
1983/84, the rental charge for both types of machines rose 400 per cent
while the sale price rose by only 16 per cent for low-lift pumps and 86 per
cent for deep tube-wells (Osmani and Quasem 1985:92). Shallow tube-
wells have always been sold at prices very close to the procurement price

and therefore, involve little subsidy.

The above subsidy rate is not inclusive of the hidden subsidy granted
through the liberal provision of credit for the purchase of machines. The
opportunity cost of capital is very high so that the effective subsidy in the

sales programme turns out to be higher than indicated in Table 3.4.

The highest rate of subsidy occurs in large scale irrigation projects
where water is distributed free. After 1976, several attempts were made to
recover at least operating expenses, but without success. A water rate of 3

per cent of the gross incremental benefit accruing to the recipients of the
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irrigation service was imposed but, mainly because of the complications
/

involved in estimating the incremental benefits, little income was realised.

Another ordinance issued in 1983 was more flexible, but it was again

unsuccessful in raising revenues.

he above data on irrigation subsidies are only average estimates. In
practice, the cost of irrigation is not uniform to all users. The cost varies
widely with the source of irrigation and the type of ownership of irrigation
equipment (Hossain 1988, Quasem 1985, Osmani and Quasem 1985). The
study by Quasem (1985) indicates that for privately owned irrigation
. equipments, the excess of charges over cost (capital, operation and
maintenance) varies from 10 per cent in case of shallow tube-wells to 84
per cent in case of low-lift pumps. For rented machines, the cost mark-up

was found in the range of 43 to 48 per cent.

Credit

Financial markets are under strict government control in Bangladesh. The
lending and borrowing rates are subject to ceilings, and credit is
consequently rationed through quantity controls and preferential treatment.
Although the number of rural branches of commercial banks has increased
significantly over the years and special credit arrangements have been
made for agriculture at a subsidized rate of interest, the amount available
‘has been meagre compared with requirements. Hossain (1988), analyzing a
survey conducted by the International Fertilizer Development corporation,
found that in one crop season only 4.6 per cent of the farmers received
credit from institutional sources. The majority of farmers, therefore, have to
depend on the informal market for their credit supply. Rahman (1979)

found interest rates in the informal market to be as high as 158 per cent.
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Qutput price policy

' The government intervenes directly in the output pricing of some crops by
setting a minimum price for procurement purposes. The primary aim is to
stabilize prices and income. Rice, wheat and jute prices fall into this

category.

Since the mid 1970s the system has been geared to provide incentives
for increased foodgrain production, but without much success. The
growers' price of rice has often stayed below the procurement price, but the
amount procured has remained a small percentage of total production. The
paucity of purchase centres, the limited financial resources of the
government, and cvollubsion between ofﬁcialé and tradérs has limited the
operation of procurement system (Osmani and Quasem 1985). The
purchase and payment procedures discourage the majority of small farmers
from selling their grains to the government, and procurement is made

mainly from sellers who are large farmers-cum-traders.

The government intervenes in pricing and marketing of two important
crops other than foodgrains. These are jute and sugarcane. Intervention in
jute markets occurs directly and indirectly. A jute procurement price is
fixed directly. Indirectly, rice price setting has an impact. The rice-jute
price ratio is an important determinant of the acreage under jute cultivation.
A comparison of the rice-jute price ratio in the world and domestic markets
during 1964/65 and 1978/79 shows that while the rice price was
consistently lower than the jute price in the world market except for two
years, the domestic rice price has been higher except for one year (Ahmed

R. 1981). Also, the price ratio in the domestic market has been rising.

Although the jute export business was nationalized at the time of
independence in 1971, the marketing of jute now involves both the
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government and the private sector. The export price of jute is set by a Price
Advisory Commitiee. A minimum export price is determined by world
market conditions and export sales can go forward on individual initiatives

at any price above this minimum.

The sugarcane procurement price is fixed by the government. Within
a defined mill zone, sugarcane producers are compelled to sell all their
output to the mills at this price to protect sugar manufacturing from the

competition of gur (an indigenous substitute for sugar) makers.

Public fongrain distribution system
The public food distribution system has been used for indirect intervention
in food pricing. To maintain targeted per capita consumption, the
government imports a sizeable amount of foodgrains every year. Food
imports have averaged about 13 per cent of total available foodgrains
during the last fifteen years. The importance of the public food distribution

system in overall foodgrain balance is clear from Table 3.5.

Foodgrain distribution through rationing comprises 14 per cent of
public food distribution. Among the ration recipients, the highest
preference is given to defence staff who are in the essential priority group.
Six major city dweller groups are in the statutory category, which is second
in priority. Lowest preference is given to low-income people through a
modiﬁedbrationing system. This amount is residually determined after other
priorities are met. Whereas the statutory and essential priority quotas are
more or less fixed, the amount of foodgrains distribgted under modified
rationing varies widely. Other channels of the public food distribution

system are open market sale to stabilize prices, and food for public works
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and other relief programmes. A “food for public works' programme is

mainly carried out to provide employment in rural areas in lean seasons.

Table 3.5 Foodgrain balance in Bangladesh, selected years (million tons)

Year 1973774 1979/80 1985/86
Gross production 12.07 13.62 16.08
Net domestic supply? 10.82 12.06 14.61
Domestic procurement 0.07 0.36 0.35
Import 1.70 2.76 1.20
Government distribution 1.76 2.45 1.54
Statutory rationing 0.50 0.49 0.16
Priority categories 0.40 0.91 0.47
Modified rationing 0.78 0.39 0.10
Other 0.05 0.61 0.81
Closing stock? 0.22 0.80 0.98
Per capita availability : ’ ' o
(ounce/day) 15.83 15.53 15.00
Government distribution
as % of total availability 14.10 17.30 9.70

a; gross production minus 10% for seed, feed and waste.

b: government stocks net of storage losses.

Source: Bangladesh, Ministry of Planning, 1987. Fiscal Statistics 1972173 to 1987/88,
Government of Bangladesh, Dhaka; Rahman, A. and W. Mahmud, 1988. “Rice market
interventions in Bangladesh', in Evaluating Rice Market Intervention Policies: Some Asian
Examples, Asian Development Bank, Manila.

‘Food subsidies claim a large share of government expenditure, though
the share is now decreasing every year following a government decision in

mid 1970s to withdraw subsidies within a few years (Table 3.6).

Table 3.6  Expenditure on food subsidies, selected years, 1975 to 1986

Year Food subsidies Food subsidies as a % of
(million Taka) govemnment current expenditure

1975 916 17

1978 1056 12

1982 1820 11

1985 2300 8

1986 1590 4

Source: Bangladesh, Ministry of Planning, 1987. Fiscal Statistics 1972173 to 1987/88.
Government of Bangladesh, Dhaka.
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Analysis of the effect of the policies

To understand the bias created by general economic policy agzﬁnst
agriculture, it is helpful to use the concept of a disaggregated version of
real exchange rate - the import real exchange rate and the export real
exchange rate. While the former is a ratio of the domestic price of imports
to the price of nontraded goods, the latter is a ratio of the price of exports in
domestic currency to the price of nontraded goods!. The imposition of an
import tariff implies an increase in the import real exchange rate while
keeping the export exchange rate unaltered. As a consequence, exporting
becomes less profitable, and so far as exports are dominated by agriculture,

- agriculture is expected to contract.

In the case of Bangladesh, the introduction of the export performance
licensing scheme has created another wedge within the export real
exchange rate. Because of the foreign exchange retention facilities under
the scheme, agricultural and non-agricultural exports receive different
values for export to the value of one dollar. To understand the net effect of
these various real exchange rates on resource allocation and on real
national income, a framework drawing on a recent study of China's foreign

exchange system by Martin (1990) is used.

In Figure 3.1, SS is the supply curve of foreign exchange where the
vertical axis represents the price of foreign exchange relative to the price of
nontraded goods, and the horizontal axis represents quantity supplied.
Similarly, DD represents the demand for foreign exchange. Given a

production possibility frontier between exports and nontraded goods, SS is

1 Nontraded goods contain imported components and the relative prices of nontraded also
move as domestic price of imports move and hence changes the real exchange rate from
what it would be if price of nontraded goods did not move. However, for the sake of
simplicity, in this explanation it is assumed that nontraded goods do not contain any traded
component.

59



Short-side rationing model of the foreign exchange market

Figure 3.1
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derived from various combinations of exports and nontraded goods that
would be produced at various relative prices. Similarly, DD represents
substitution between imported and nontraded goods, given a particular
level of absorption. The price of imports is tax-inclusive, so that any point
on DD represents demand for foreign exchange for import purposes at a

given level of tariff.

In the absence of exchange rate intervention, the equilibrium
exchange rate, €*, is reached at the intersection of DD and SS. When the
exchange rate is over-valued and the official price is fixed at el, the
domestic currency equivalent of export earnings is reduced, resulting in
less incentives to export. Assuming that the country is small in the
international market, or at least not sufficiently large for increased exports
to reduce foreign exchange earnings, a reduced volume of exports reduces
earnings, and the total supply of foreign exchange falls from q* to q!. This
induced scarcity of foreign exchange pushes the domestic secondary
market price of foreign exchange to e2 creating a premium on the official
rate, el — e2. The scarcity premium-inclusive price of foreign exchange is
higher than the equilibrium rate, which could have been attained if the
official rate were flexible. In the Bangladesh context, €2 is represented by
the secondary exchange rate, although in reality the secondary exchange

rate differs from e? to the extent the rate is government managed.

A further consequence of the reduced supply of export earnings is a
reduction in import capacity. Imports are also taxed in the sense that the

higher domestic price of imports reduces demand.

To understand the implications of the exchange control systems for

real national income, further exploration is needed. Using the single sector,
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product market model of de Melo and Robinson (1989), the following

analogous picture is used to capture the effects.

The production possibility frontier underlying SS in Figure 3.1 is XN
in Figure 3.2. The export goods are sold in the world market to purchase
imports at terms of trade given by the locus of tt in quadrant I of the figure.
The tt locus is drawn with a 459 angle and an intercept which implies total
import value equals total foreign exchange inflow of which exports are a
part. In this model, all receipts other than exports are held constant and are

represented by the intercept term.

- .- In quadrant II, at a non-distorted price of foreign-exchange, Q, is the -

production point achieved. The corresponding exports, together with given
aid flow and remittances, purchase imports determine by tt. In quadrant IV,
the production possibility frontier and the terms of trade locus together
determine the location of the consumption possibility frontier, nm, in terms
of imports and non-traded goods. The consumption point is reached at C,,
where U; is the community indifference curve tangent to nm, the
consumption frontier, and the equilibrium price of foreign exchange

relative to the price of non-traded goods.

Since the price of nontraded goods is modelled as the numeraire, the
corresponding import and export prices are in effect the import real
exchange rate, e2.p,,*/p,, and the export real exchange rate, el.p,*/p,, where

Pm' and p,* are the prices of imports and exports in foreign currency.

An intervention in the form of overvaluation of the currency shifts the
nominal exchange rate from e* to e! and causes real effects since the
numeraire is held constant. Production shifts from Q! to Q2 in quadrant IV.

The reduction in exports reduces import availability. Consumption
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Figure 3.2 A simple general equilibrium characterization of exchange rate
overvaluation
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therefore must move along the consumption possibility frontier from C! to

C? in quadrant IV.

The reduced availability of imports caused by reduced export earnings
raises the domestic price of imports relative to the price of nontraded
goods. The depreciation of the import real exchange rate is given by the
increase in slope of the community indifference curve U2 at the new
consumption point C2 compared with its slope at the undistorted
consumption point C!. This depreciation of the real import exchange rate is
indicated in Figure 3.2 as a move from e* to e2. The loss in real national
income is given by the lower level of utility represented in the indifference

curve U2,

The reduction in utility is aggravated if rent-seeking is introduced.
With rent-seeking activities, resources are used for unproductive purposes
implying a shrinkage in the production possibility frontier and a
corresponding scaling down of the consumption possibility frontier. The
final outcome is a consumption point representing a utility level lower than

in U2,

If some proportion of foreign exchange is allowed for retention, the
export real exchange rate appreciation will be less pronounced. To
understand the effects, Figure 3.1 is used again. A new supply curve is
given by the dashed line SS' below the intersection of supply and demand
curves for foreign exchange. At any point in this range, the supply of
foreign exchange is enhanced as exporters increase their supply in response
to the higher returns from exporting following a reduced degree of
appreciation. Increased availability of foreign exchange lowers the scarcity

premium on foreign exchange and the secondary market rate falls to e3.
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The fall in real national income will be less sharp than before. The
final consumption pi)itlt will be somewhere between C! and C2 depending
on the retention rate. The higher the rate, the closer it will be to CL The
slope of the tangent to the indifference curve will increase less as the
secondary market price of foreign exchange is less than it is in the absence

of this scheme.

Figure 3.2 provides a qualitative estimate of the bias against exports
created by trade and exchange rate policy. However, it does not distinguish
between exports by sector of origih to show what happens to agricultural
exports, particularly those not benefited under the export .performance
licensing scheme. The perceived benefits of the depreciation of the
weighted average real exchange rate for overall exports following the
depreciation of the real exchange rate for non-traditional exports under the
retention scheme may not be realized if agricultural exports are seriously
penalized by the discrimination. In practice, because of lower relative
profitability in agricultural exports, agricultural exports may contract to
such an extent that the expansion in non-traditional exports may not be
enough to compensate for the decline. In that case the share-weighted
export real exchange rate may appreciate in contrast to the scenario
postulated by the diagram. The net result would be a contraction in overall

exports and a reduced level of welfare.

The bdiagram presented above (Figure 3.2) traces the mechanism
through which an adverse agricultural price policy may cause harm to
agriculture as well as the overall economy. A number of studies have
attempted to measure the extent of the bias. One of them is carried out by
Stern, Mallon and Hutcheson (1987 who have estimated different real
exchange rates for the period 1973/74 to 1984/85 (Table 3.7). It appears
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that although the import real exchange rate has fluctuated over the years, it
has consistently been above the export real exchang; rates. In 1984-85, it
was higher by more than 30 per cent than the real exchange rate for
agricultural exports and by nearly 16 per cent higher than the real exchange

rate for non-agricultural exports.

Table 3.7 Real effective trade-weighted exchange rate for traditional
exports, non-traditional exports, imports, and official exchange

rate
Official exchange REER? for REER? for REER®? for

Year rate traditional exports non-traditional exports imports
1973774 7.97 7.94 7.97 9.77

1974115 - 8.88 : 745 - .. 145 : 8.69 -
1975/76 15.05 12.72 12.90 15.22
1976/77 15.43 13.68 14.07 18.23
1977778 15.12 13.29 13.74 17.79
1978/79 15.22 13.19 13.68 18.07
1979/80 15.49 13.25 14.36 17.11
1980/81 16.26 13.17 14.08 17.35
1981/82 20.07 14.69 , 15.53 18.55
1982/83 23.80 15.61 15.85 19.88
1983/84 24.94 14.90 15.82 19.13
1984/85 25.96 12.59 13.73 16.42

a Real effective exchange rate.

Source: Stern, J.J., R.D. Mallon and T. Hutcheson, 1987 “Foreign Exchange Regimes and
Industrial Growth in Bangladesh', World Development, 16 (12) : \Hq- 1434,

A study by the Food and Agricultural Organization of the United
Nations (FAO) (1987) has measured the bias against agriculture by
reference to deviations from border prices. The bias in producer prices
resulting from interventions in cereal markets was found to increase by 24
per cent or more between 1973 and 1983 relative to that prevailing between

1969 and 1971.

A study estimated the nominal rates of protection (defined as ratio of

domestic to border prices) for wheat and rice in Bangladesh to be 0.76 and
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0.69 respectively (Binswanger and Scandizzo 1983). Thus the extent of

bias against rice was 0.24 and against wheat was 0.31.

The welfare loss arising from deviations of domestic rice prices (see
Table 3.8) from world rice prices is estimated by Rahman and Mahmud
(1988) in a partial equilibrium approach. The deadweight losses between
the periods 1974/75 and 1985/86 were estimated to be 1.4 per cent of the

periodic average of GDP.
Table 3.8 Ratio of domestic to international rice and wheat prices, 1973/74
to 1984/85
~ Ratio of domestic to international priccs ‘of~

Year Rice Wheat

1973774 1.11 1.19

1974175 1.14 1.73

1975776 0.67 0.64

1876/77 0.71 0.74

1977778 0.84 1.21

1978779 0.67 0.86

1979/80 0.95 0.84

1980/81 0.60 0.74

1981/82 0.62 0.74

1982/83 093 0.85

1983/84 0.98 0.87

1984/85 1.08 091

Source: Rahman, A. and W. Mahmud, 1988. "Rice market interventions in Bangladesh”,
in Evaluating Rice Market Intervention Policies: Some Asian Examples, Asian
Development Bank, Manila:177, 216.

The magnitude of welfare loss of the price bias, however, depends on
the degree of farmers' response to prices. Rahman and Mahmud assumed
an elasticity value of 0.12 for domestic supply of rice and wheat. No
estimate of aggregate supply response in Bangladesh agriculture is
available. The aggregate supply response for developing countries
generally varies between 0.1 to 0.3 for the short run and 0.2 to 0.5 for the

long run (FAO 1987). These estimates are based on time series data, and
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Hertel (1989) has shown that the supply response estimated from time
series data suffers from a downward bias. Since many pricia movements are
transitory (Peterson 1979) the magnitude of long-run price variability is
overstated, producing an understated supply response. Also, if a time trend
is used as a pioxy for technological change (as with most of the studies on
supply response), in so far as technological changes themselves are a
function of relative prices (Hayami and Ruttan 1970), the time trend
absorbs some of the supply response which should be credited to long-run
price elasticity of supply. Hence, the true supply responses of the farmers
are likely to be larger than the literature suggests. In fact, using cross-

sectibh dzﬁé for é numﬁef of .céuﬁt.l'iés,'. Peier;soﬁ (1979) fbund an aggfegate —
supply response of 1.25 to 1.66 which is significantly higher than the time
series estimates. However, even assuming a small value of 0.10 for
aggregate supply elasticity for Bangladesh, the negative price bias on
agricultural products relative to other products of say 20 per cent may
cause a reduction in total agricultural production of the order of 2 per cent.

Given the size of agriculture in the economy, the reduction in output can

have a significant impact on employment, income and general poverty.

Other than incentive effects, the budgetary costs involved in providing
input subsidies and maintaining food buffer stocks for price stabilization
are quite sizable given the low revenue base of the country. The food and
input subsidies together account for approximately 10 per cent of
government expenditure during the first half of the 1980s. The
administrative costs involved in implementing these policies is not included
in this figure. The public food distribution system has income distribution
implications (Chowdhury 1987). The bias towards the affluent in the

rationing distribution system is obvious. Since the mid 1970s the
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government has stopped issuing new statutory cards to the city dwellers.
Studies suggest that the village poor started to migrate to the city slums at
an increasing rate at nearly the same time. Thus, a large section of the
urban poor are not covered by the scheme. Modified rationing, which
targets the rural poor, are residually determined after meeting the quota of
other groups of ration receivers. As such the supply is often uncertain, and
even when it is available, it often goes to people favoured by local

authorities (Karim, Majid and Levinson 1980).

The potential cost of government interventions in agriculture could
well be much larger than the estimates for a single crop presented above.
This follows from the contradictions inherent in a price policy that is
expected to serve conflicting objectives. Myint (1975) demonstrated how
the objectives of supplying food and foreign exchange simultaneously can
be incompatible if a country does not have a comparative advantage in food
production and/or food and export crops compete for acreage allocation.
Although domestic foodgrains prices were kept low in comparison to world
prices, a policy of supporting rice prices tilted the domestic rice-jute price
ratio in favour of rice. Starting from the early 1960s, the rice-jute price
ratio has declined by more than 11 per cent in 1980 (Osmani and Quasem
1985). The potential loss due to price discrimination against jute exports in
favour of import-substituting rice in Bangladesh was estimated by Ahmed
(1981a). He showed that assuming infinite world demand elasticity for
Bangladesh jute, a reallocation of one marginal acre of land tb juté-Would
yield foreign exchange which could buy 51 per cent more rice than was
produced in that marginal acre at 1978/79 price ratios. The margin of gain,
however, would reduce as the value of the elasticity drops. The policy of

taxing jute exports to extract revenue has not been consistent with the
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- objective of encouraging jute production. This is because the policy, based
on a perceivedj monopoly power of the country in international trade, has
been found to be misjudged (Repetto 1970, as cited in Khan 1972), and the
cost has been a reduced share of world trade for Bangladesh (FAO various

years).

Providing cheap food to consumers and incentives to producers is
mutually inconsistent and has a heavy fiscal cost. To counter the negative
effects of cheap food supply on production incentives, the government
provided input subsidies and high procurement prices. Miller and Tolly
(1989) have demonstrated that the extent of price intervention through
these two policies is limited because of the trade off between benefits from
the adoption of new technology and the resource misallocation effect of
price distortions. Although temporary interventions may be justified, after a
time gains will be reduced such that the intervention is no longer

justifiable.

To understand and estimate the overall potential effects of the
Bangladesh agricultural price policy which has a number of contradictory
components, a full-blown economy-wide general equilibrium model, with a
disaggregated treatment of agriculture, is required. The next three chapters
are devoted to building the model and searching for a plausible set of

elasticity and parameter values.

~
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CHAPTER 4 /
PRODUCTION TECHNOLOGY AND ALLOCATION DECISIONS IN
BANGLADESH AGRICULTURE
The impact of policy induced price changes at the farm level depends on
the price responsiveness of the farmers. Hence, knowledge about the
technology structure and allocation decisions of farmers is essential for an

evaluation of the policies that affect the relative price structure.

Estimates of output supply respbnses in Bangladesh have usually been
carried out in terms of a single crop or a few important crops (some
examples are: Cummings 1974, Hussain 1964, Rabbani 1965,  Rahman
1986). The input demand elasticities have mainly focussed on demand of a
single input, fertilizer (International Fertilizer Development Corporation
1984, Hossain 1985a). None of the above studies tested the empirical
validity of the assumptions implicit in their models. The implicit
technological assumption behind studies based on a single composite
output is separability between inputs and outputs!. Supply elasticities
estimated for one or a few crops with separate production functions for

each crop ignore the joint nature of production decisions.

Both observation and intuition seem to reject the hypotheses of non-
jointness? and separability in agricultural production in Bangladesh. Many
farms produce several commodities and production decisions about one
commodity are likely to affect the rest. The nature of the Bangladesh crop
sector is such that almost all of the arable land is suitable for almost any of

the crops and a higher relative profitability of one in a year reduces

1 Separability between inputs and outputs implies that input and output mixes are independent of each other, i.e.
the quantity ratios of commodities in the output group do not depend on quantities of inputs.

2 There are a few definitions of jointness. In this study, non-jointness implies non-jointness in input quantities;
i.e., decisions about production of a commodity is made independently of decisions about other commodities.
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cultivation of the others. The cropping pattern over the last twenty years,
accompanied by government policies favouring some crops at the expense
of the others, shows significant changes. The choice between rice and jute
cultivation has been historically influenced by relative profitability
(Rabbani 1965, Mujeri 1981) determined by both input and output prices.
Therefore, it seems essential to model the production interrelationships in
Bangladesh agriculture in a comprehensive way involving the entire crop
sector and all the inputs used in the production process. The study by
Abedin (1985) has estimated output supply and input demand elasticities
taking the major outputs and inputs into account. Howgver, by not
inciuding the ;ninof crop$ iﬁ thc. é.stvivma‘t:ion; he _ha/srﬁl;dqrmt‘hg implicit

assumption that allocation decisions about major crops are independent of

minor Crop prices.

The intention in this exercise is to estimate the output supply and
input demand elasticities involving the entire crop sector. The objectives of

the study are to:

test the structure of the technology to determine whether
assumptions such as separability and non-jointness are valid
assumptions in Bangladesh agriculture, and

obtain precise knowledge about agricultural production
technology by estimating a system of input demand and output
supply functions in a multi-output, multi-input context in a short-
run equilibrium where some factors of production (for example,
land) are fixed and receive economic rent.

Once the technology structure is known and price responsiveness
measured, this information is used to characterize the agricultural sector in
the economywide model (developed in the following Chapter) to evaluate

the effects of policy induced price changes.

One important point to note is that this excercise approaches

modelling of agricultural production as a choice between different crops
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and input mi/xes within the agricultural sector alone, implying that
agricultural ﬁmduction decisions are independent of non-agricultural
production decisions and production and consumption decisions are
independent of each other. As the previous chapter demonstrates, a
majority of small farm households derive an important part of their income
from non-agricultural sources. Thus agricultural production decisions may
be preceded by a labour supply decision between agriculture and non-
agriculture. Further, at the income levels prevailing for most of these farm
households, production decisions and labour allocation decisions may well
be determine@ to some extent by prefe:_enqe_sh and nsk assessments of ;he

household as a éonsuming unit. 'Thus instead of .an isoléted decision, avmo~re
appropriate approach would be to model agricultural production decisions
as a part of broader household decision modelling which looks at the
household as a mixed production and consumption unit and includes an
allocation decision regarding the use of its labour endowment between
agriculture and non-agriculture (see Singh, Squire and Strauss 1986 for an
introduction to agricultural household models of this type). However,
empirical estimation of agricultural production decisions applying this
approach would require data on labour supply and consumption in the
agricultural sector which is not available. Thus although admitting the
superiority of the household production economics, the study is confined to
estimate agricultural production decisions in isolation, which is
nevertheless a standard approach in modelling production decisions in a
number of countries (see for example, Shumway, Jegasothy Alexander

1987, McKay, Lawrence and Vlastuin 1983, and Coxhead 1988).

73



Theoretical framework

The characteristics of production technology can be indicated by estimating
the boundary of the production possibilities set. A short-run production

possibilities set may be represented by:
F(Y,X;Z)=0 4.1)
where
Y =Y,,..,.Y,, = vector of outputs,
X = X 410---X, = vector of variable inputs, and

Z =727l = vegtor_of quasi—fixed (ﬁxed in the shon run onl_y)

factors.

Following Lau (1978a), the regularity conditions assumed are that F is
a finite, non-negative, real-valued, twice differentiable, convex and

bounded function.

Given the production possibilities set in (4.1), the short-run or variable

profit, IT, defined as revenue minus variable costs, can be expressed as

IT=p'F(Y, X;Z)- r'X 4.2)
= p,[PF(Y, X ;Z) - RX]

or II'/p,=I1=PF(,X;Z)- RX 4.3)

where
p' = vector of nominal prices of outputs,
r' = vector of nominal prices of inputs
P =p'/p',, vector of normalized prices of outputs

R =1'/p',, vector of normalized prices of inputs
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IT = IT/p',, normalized profit and
P'. = nominal price of the numeraire variable.

The first-order conditions obtained by maximizing the variable profit
function (4.3) subject to (4.1) yield optimal levels of outputs Y(P,R,Z) and
of inputs X(P,R,Z), where P and R are respectively vectors of normalized
output and input prices. The ith element in P is p'/p’, and the kth element in
R is r',/p',. Substituting these expressions for Y and X into (4.3) produces

the indirect profit function, I1*, which has the same arguments as Y and X,
I* =I1'(P,R,2). 4.4)

where IT* is a finite, positive, real-valued, twice differentiable, convex and
bounded function. Some comparative static results that follow from these

properties (Lau 1978a:147-148) are

(i) IT* is monotonically increasing in output prices and decreasing in

input prices;

(ii) cross-price effects are symmertric, i.e., IT%; = IT*;, where IT*; is

second-order partial derivative of I1* with respect to first i and then j.
(iii) the matrix IT*; is positive semidefinite; and

(iv) IT* is homogeneous of degree one in normalized prices of outputs

and variable inputs.

Since IT* is derived subject to the constraint in (4.1), it can reveal
information about production technology as (4.1). This dual relationship
between the production function and profit function has been established in
economic theory (for a proof see Gorman 1968, Mcfadden 1978, Diewert
1973 and 1974, Jorgenson and Lau 1974, and Lau 1978a). The theory has

shown that if (4.1) and (4.4) possess the respective properties outlined
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above, a production function and a profit function can be used to describe

production technology well.

It follows that empirical research to reveal the production technology
can be undertaken in two ways. It can be undertaken directly, by solving a
set of simultaneous functions derived as first-order conditions from the
constrained maximization problem of maximizing (4.3) subject to (4.1) to
obtain output supply and input demand functions, or indirectly, by applying
Hotelling's (1932) lemma and differentiating (4.4) to give a set of output

supply and input demand equations. Thus
SI'(PRZ)/SP,=YPRZ)  i=l..m (45

and
51'1“(P,R,Z)/8Rj =-X(P,R,Z) j=m+l,..,n 4.6)

where Y, and X are respectively output supply and input demand functions.

The first method is called a primal approach and the second one the
dual approach. Knowledge about production technology can also be
derived from exploiting the dual relation that holds between production
functions and cost and revenue functions. By applying Shepherd's (1953)
lemma, the input demand functions are given by the first-order partial
derivatives of the cost function with respect to input prices, and output
supply functions are given by the first-order partial derivatives of the
revenue function with respect to output prices. However, these input
demand and output supply functions are not quite the same as those derived
from the profit function. The input demand functions obtained from a cost
function are Hicksian or constant-output demand functions and the output
supply functions derived from revenue functions are compensated or

- constant-input supply functions. The input demand and output supply

76



functions derived from a profit function are, on the other hand, Marshallian
functions with no input or output constraints (Lopez 1984, Wall and Fisher

1987).

The dual approach has certain distinct advantages over the primal
approach (Wall and Fisher 1987:52-54). The derivation of the output
supply and input demand functions in the primal approach is complex as it
requires solving a set of simultaneous equations derived as first-order

conditions from the maximization problem.

The second advantage follows from the nature of the arguments in the
- profit function at the optimal input-output level as stated in (4.4). Equation
(4.4) is a reduced form equation dependent only on exogenous prices and
fixed factor quantities. In the primal approach the production function
depends on variable factor quantities which in reality are not exogenous to
the producers. As a result, the error term will be correlated with the
explanatory variables and Ordinary Least Squares (OLS) estimation will
give biased and inconsistent estimates. However, use of instrumental

variables can be of help in such a situation.

There is another statistical advantage in using the dual approach in
that it reduces the possibility of multi-collinearity. Prices are usually less
collinear than input quantities. Information on prices can also be more

readily available than information on input quantities.

A final advantage of the dual approach is its flexibility. In single-
equation production functions usually either or both of the two hypotheses
of non-jointness and separability are maintained. The dual approach allows

a test of non-jointness and separability without maintaining them.

71



Model specification

The empirical research conducted in this study exploits the dual
relationship between production and profit functions to estimate the
production technology in Bangladesh agriculture. For general equilibrium
modelling purposes an estimate of price elasticities derived from a
Marshallian demand function where both inputs and outputs are allowed to
adjust to price changes is relevant. Examples of studies that have exploited
duality theory to study production technology for some countries include
McKay, Lawrence and Vlastuin (1980 and 1982), Doran and Williams
(1982), and Lawrence and Zeitsch (1990) for Australia, Lopez (1984) for
Canada, Weaver (i983) for U.S., Abed:inv (1985) for Bangiadcsh,
Shumway, Jegasothy and Alexander (1987) for Sri Lanka, and Higgins
(1986) for Ireland.

However, to hold the duality between profit and production functions,
profit maximizing behaviour and competitive pricing are the usual
maintained hypotheses. Junankar (1980) questions the validity of profit
maximisation in the case of Indian agriculture. He finds that the
neoclassical model works poorly at “explaining the behaviour of farmers in
less developed countries as it ignores the sociopolitical matrix within which
they act and react' and a “model allowing for the production of multiple
outputs under uncertainty could be formulated which would perform better

(Junankar 1980:201).

The presence of uncertainty is important in farm allocation decisions
in Bangladesh. Production is sensitive to weather conditions, partly because
the sector lacks sufficient irrigation facilities. Uncertainty about rainfall
forces many farmers who do not have access to irrigation to plant wheat

even though HYV rice is more profitable. This is because wheat is more
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drought-resistant than rice. Risk-aversion may affect production decisions
for some other crops as well. Shahabuddin and Butterfield (1986:31) find
that a safety-first model incorporating risk elements performs somewhat
better for Bangladesh agriculture than an expected profit maximization
model with risk neutrality. However, the results appear to suffer from some
weakness as the "test of “validation' is somewhat weak", and there is the
additional problem of ‘“misspecification of the expected profit

maximization model.....".

Although expected profit maximization and safety are not in conflict
(Roumasset 1976), this study, by not incorporating the risk element into the
model, does not trivialize the importance of the influence of risk preference
in farmers' decision-making. Wall and Fisher (1987) indicated that there is
not one typical attitude to risk but a range of attitudes depending on the
profit level. Sandmo (1971) has shown that for the risk averse firm with
uncertain prices, output is less than it is under certainty. The situation is
reversed if the firm is risk loving. Since the model here deals with
aggregate data, to incorporate the risk element an aggregate measure of
farmers' risk preference is required. In the absence of such information the
model sets aside the issue of attitude towards risk, and assumes that if the
influence of risk in individual farmers' decision-making is not netted out in
the aggregate, it will be at least not very important in influencing the

estimated results significantly.

For the second hypothesis of competitive pricing behaviour to hold it
is necessary that individual farmers in isolation cannot influence the prices,
and variable factors are perfectly mobile. This is a more or less realistic

presentation of commodity and labour markets in Bangladesh agriculture,
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where growing landlessness has created a large market for hired labour and

product prices are mainly determined in the market.

Choice of a functional form

A wide range of functional forms is available to model production
decisions. The most commonly used have been Cobb-Douglas or constant
elasticity of substitution (CES) functions. While a Cobb-Douglas function
restricts partial elasticities of substitution between all products to be equal
to one, the CES form restricts them to be equal, but not necessarily to one.
An e;xtension of CES is the CRESH/CRETH function used by Vincqu
Dixoh and Powell (1980) té model Aﬁéuﬁlian agﬁéuiiﬁre. Th(; CRESbH,‘
constant ratio of elasticity of substitution homothetic, function originally
suggested by Hanoch (1971) allows partial elasticities of substitution to
vary between different pairs of inputs. However, it suffers from rigidities

by assuming homotheticity and separability in inputs and outputs.

The translog, generalized Leontief, normalized quadratic, generalized
McFadden, and Fourier flexible forms are examples of more flexible
functional forms. These flexible functional forms commonly used for dual
relationships are nonlinear and they are termed flexible because they are
second order or Taylor series approximations to any underlying actual
production functions. Hence, they do not impose as many restrictions on
production technology as functional forms such as Cobb-Douglas, CES or

CRESH/CRETH.

These flexible functional forms have been developed for a variety of
applications of applied production theory, and there is not one particular
function that can be expected to suit all purposes. Nevertheless, Fuss,
McFadden and Mundlak (1978:224) have set out (i) parsimony in
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parameters, (ii) ease of interpretation, (iii) computational ease, and (iv)
robustness, as the main criteria that should be used in selecting among
these functional forms. The last criterion implies that an estimated profit

function must possess properties such as convexity and monotonicity.

This study has chosen the normalized quadratic profit function as the
functional form for profit function estimation. Although many of the
flexible functional forms fulfil some of the selection criteria stated in the
previous paragraph, none of the commonly used ones automatically satisfy
global convexity. Global convexity can be imposed following procedures
due to Wiley, Schmidt and Bramble (1973), Lau (1978b), and Jorgenson
and Fraumeni (1981). However, Diewert and Wales (1985) have shown
that when convexity is imposed on a translog function, it collapses to a
Cobb-Douglas form and loses its flexibility. The normalized quadratic
function developed by Lau (1976) and the normalized biquadratic restricted
profit function (Diewert and Wales 1987) are the only functional forms on

which global convexity can be imposed while retaining flexibility.

Lopez (1985) has shown that linear flexible functional forms, of
which the normalized quadratic is an example, impose certain
homotheticity and separability constraints on production technology,
making the structure far less flexible than it was initially assumed to be.
Morrison (1988) and Mahmud, Robb and Scarth (1986) have also shown
that the normalised quadratic form suffers from an asymmetry problem. As
the numeraire equation contains coefficients of the profit function, the

choice of numeraire affects the results.

It is, therefore, a matter of judgement which criterion should be given

more weight in making a decision about the choice of a particular
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functional form. Diewert and Wales (1985) have argued that functional
forms for production functions used in gexileral equilibrium modelling
should satisfy curvature conditions globally. As already mentioned, since
the empirical estimates of partial demand and supply elasticities obtained
here are to be fed into a general equilibrium model developed in the
following chapter, the normalized quadratic functional form is appropriate
for the purpose. Examples of studies using a normalized quadratic profit
function to estimate the input demand and output supply elasticities are

Shumway, Saez and Gottret (1988), Moschini (1988), and Coxhead (1988).

The empirical model

The model identifies three different crop groups and two variable inputs.
Rice and jute are two of the crops, accounting for about 90 per cent of the
total crop production in the country. The commodity “other' is an aggregate
of the remaining commodities. The important crops in this group are wheat,
sugarcane, pulses, oilseeds, potatoes, and tobacco. Most of these are winter
crops and they compete for land use with the boro variety of rice. As noted

in Chapter 2, jute competes with aus and HY'V boro varieties of rice.

The important inputs in the crop sector are labour, land, draught
power, irrigation facilities, seeds, fuel, and fertiliser. Seeds are usually used
in fixed proportion to output. Although the relative prices of different
varieties of seeds are potentially capable of influencing farmers' decisions,
access to irrigation facilities in Bangladesh is more crucial in determining
the seed variety (Chapter 2). Because of this factor and also because of lack
of data on use and prices of seeds, seeds are excluded from the econometric
model. In estimation, draught power and irrigation machinery are treated as

components of a fixed input, capital. The cost of irrigation services such as
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fuel is considered as working capital, another component of capital. Land is
also a fixed factor in the short run. To save degrees of freedom, capital is
further aggregated with land. Thus, the model contains only one fixed
factor, a composite of land and capital. The variable inputs are fertilizer
and labour. The final exogenous factor in the rnodel is technology which is

proxied by time.

The variable profit function in normalized quadratic form in this

multi-output multi-input case is given by
4 2 4 4
=2+ Z 0P+ X 007, + O'Sis;,é BiPP;

4 4
XY Y, PZ, @7

42

+ 'Shgx:kg'x YuZaac* i=lk=1

where IT* is normalized profit divided by the price of a numeraire variable.
All the P;s are similarly normalized, i.e., they are nominal prices of outputs
and variable inputs divided by the nominal price of the numeraire variable.
For notational convenience, P is a netput vector in the empirical model, and
it includes prices of both outputs, P;, and variable inputs, R;, as was defined
in equation (4.4), i being extended to cover 1 to n variables. Since the
empirical model considers three outputs and two variable inputs, in
equation (4.7), n = 4, consisting of three outputs, rice, jute and the “other'
crops, and one variable input, fertilizer. The fifth variable, labour, is
implicitly present in the model, by being the numeraire input, and all
nominal prices are divided by the wage rate. Composite fixed factor and

time are represented by the Zs.

The first derivatives of (4.7) with respect to normalised output prices

and normalised variable input prices give the output supply and (negative)
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input demand equations. The equations are linear in normalised prices of

inputs and outputs, the fixed input quantity and technology.

4 2
X; =05 +% BPy 1 X uZy i=1,..3 @38)
4 2
-X;= 0+ X BP 4 X %Z, i=4 @9)

Equation (4.8) is a set of output supply equations for each i, i being rice,
jute and “other' crops, respectively. Equation (4.9) is the negative of the
fertilizer demand function. Note that, again for notational convenience, X
in the empirical model is a netput vector including output and input
quantities, Y; and X; respectively, as were defined in equations (4.5) and

(4.6).

The numeraire input demand equation for labour can be derived by

substituting (4.8) and (4.9) into (4.7)3 as

2 4 4 22
Xs =0y + k)_:_l 07, -0.5 §,§ BiPP; +0.5 ZE V7,7, (4.10)
From the symmetry property of the profit function it follows that f; =
B; across equations (4.8) to (4.10) and Y, = Y, in (4.10). These symmetry

conditions can be imposed during estimation.

The own- and cross-price elasticities of fertilizer demand and crop

supply are obtained from equation (4.8) and (4.9) in the following way:

T‘ij = (8)(1/8}?").P"/)(1
=B,-P/X; ij=1,...,4 (4.11)

3 Normalized variable profit ITin (4.7) can be written as
n-1
n=x X,Pxi + XS'
=
therefore,
nl

Xs=T1-IXP,
=1

Equation (4.10) is derived by substituting (4.7), (4.8) and (4.9) in this expression (Shumway, Jegasothy and
Alexander 1987, Coxhead 1988).
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The own- and cross-price elasticities of labour demand are derived

from equation (4.10) as
Ns; = (8Xs/6P).P/X; (4.12)

To estimate 1Ms; for i=1 to 4 and 7y, however, it is not essential to
include equation (4.10) in the estimation model. The linear homogeneity
property of the profit function, which is ensured during estimation by the
normalization process, makes it possible to recover all ngs and Mg from
equations (4.8) and (4.9). With homogeneity, the sum of price elasticities
appearing in each equation is zero. Thus the parameters of the labour
-demand equation can-be recovered from (4.8) and (4.9) using the following

steps:

4

j i=1,...4
4
=Xi[2nij] (4.13)
j=1
4
And using homogeneity, ,§ Ny=- Nis 4.19
Therefore, 8X4/0P; = - X, 4.15)
Ns =- Nis-XP/Xs i=1,...4 (4.16)
4
and Mgs =- ggzl" N1 4.17)

However, if e_ither the numeraire equation (4.10) or the profit function
(4.7) is not included in the estimation, some loss in efficiency occurs.
Because of the small size of the data set attempts to estimate a system
including (4.8) to (4.10) were not successful. Therefore, (4.10) was

dropped and equations (4.8) and (4.9) formed the final model estimated.
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This system requires 28 parameters to be estimated. The symmetry
restrictions reduce the number to be estimated to 22. However, a priori
knowledge about the nature of cropping patterns in Bangladesh agriculture
suggests that the only competitor of jute in land use is rice; jute does not
compete with other crops. Thus it is assumed that B,; = B,, =0, reducing the
total number of parameters to be estimated to 26, and with symmetry

imposed, to 21.

Estimating equations (4.7) and (4.8) represents a system of seemingly
unrelated regressions where contemporaneous correlation among the
equations is likely. This is because parameters are shared across equations
and production decisions for one crop are likely to be related to decisions
about others. Use of OLS in this situation would cause inefficiency as the
error correlation would be ignored. In such cases, Zellner (1962) suggests
that efficiency in estimation can be gained if the model is viewed as a
single large equation estimated through the use of generalised least-squares
estimation where the possibility of non-zero cross-equation errors is
explicitly taken into account. Therefore, the Zellner estimation technique
for seemingly unrelated regressions has been followed. The assumptions
about the stochastic structure is that errors are additive and normally
distributed with zero means and positive semi-definite variance-covariance

matrix.

Data

The model uses annual aggregate time series data for the variables over the
period 1971 to 1985 (Appendix A provides the final dataset used in the
estimation). Quantities and prices of crop production, prices of fertilizer

and its consumption, and wage rates are available in various yearbooks of
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the Bangladesh Bureau of Statistics. Data on labour is available in several

issues of the United Nations Statistical Year Books of Asia and Pacific.

Capital includes irrigation machinery, livestock used for draught
power and working capital. The construction of any time series of quantity
and price indices of capital needs a series of price and quantity data for all
the components in the index. Several sources are exploited to obtain the
relevant data. The Bangladesh Agricultural Development Corporation has
provided data on the number of tubewells and pumps used in irrigation.

Using this information to make a weighted average, a composite price for

- irrigation equipment is obtained for 1980-81 on the basis of data on prices

of irrigation equipment of different types and capacities provided by Rab
(1981) for that year. The composite price of irrigation equipment thus
obtained, together with data on an international machinery price index
provided by the International Economic Data Bank, at the Australian
National University, is used to construct a price series of irrigation
equipment. Various issues of the United Nations Statistical Year Books of
Asia and Pacific provided data on draught power. The price index of beef,
published in several issues of the Yearbook of the Bangladesh Bureau of
Statistics, is used as a proxy for the price of draught animals over the
relevant years. Fuel consumption and prices of electricity and diesel were
collected from the Bangladesh Power Development Board and Petrobangla

by interview.

The model was run with two different sets of fixed factors. The first
run used two distinct fixed factors: a capital index and a land index which
considered the physical quantity of land alone. The other treatment of the
fixed factors was to take a composite of land and capital, which was
i)roxicd by total cropped acreage. Total cropped acreage is computed by
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multiplying the physical area of cultivated land by cropping intensity. To
the extent that the total cropped acreage is larger than aggregate physical
land, the difference is mostly an outcome of investment in irrigation. Thus
the total cropped acreage can be viewed as the physical quantity of land
with capital embodied into it. The second set of fixed factors which took
land and capital as one composite fixed factor worked better. Therefore,

individual capital and land indices were not used in the final estimation.

The relevant prices for farmers are assumed to be one year lagged
output prices and current input prices. Except for rice, all other output
prices are harvest prices. The rice price is the wholesale price. The price
and quantity of “other' crops are composite price and quantity indices
constructed by applying the Fisher (1922) formula to data on price and

production quantities of individual crops other than rice and jute.

Since the study uses aggregate time-series data, the question of
exogeneity of prices is important. Qutput prices being lagged, they do not
pose any problem. Among the variable input prices, fertilizer price for the
relevant period was more or les<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>