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EXECUTIVE SUMMARY

1. The Agriculture Sector Analysis(ASA) is one of the resources
USAID/D will use in developing its Country Development Strategy
Statement for 1990-95. However, the ASA looks well-beyond 1995
in its analysis.

2. A growth paradigm has been developed which has as its
components agricultural production, employment, income(demand),
poverty alleviation and benefit distribution.

3. The growth of food output has lagged behind population growth
during the past three decades. If current trends continue, the
gap between food requirement and production will widen
dramatically.

4. The rural labor force is predominantly agricultural, and
suffers from high under-employment due to seasonal.lty of
agricultural activities. The total labor force is expected to
grow at a fast rate, and there will be about 19 million net new
entrants to the labor force between 1990-2005. For the
foreseeable future, accelerated growth in agricultural -
production will be by far the most important single contributor
to employment generation in the Bangladesh economy.

5. With GNP per capita around $160, Bangladesh is among the five
lowest income countries in the world. The distribution of incoma
is also somewhat unequal. The present level of low income, hence
purchasing power, may not te able to sustain the required food
production momentum.

6. Pervasive poverty and malnutrition are serious problems in
the country. Without an efficient distributive policy, greater
food production by itself is unlikely to solve hunger problems.
Although the country's poverty situation remains serious, recent
evidence suggests that some poverty alleviation has taken place
during the last few years.

7. The performance of foodgrain subsector, mostly rice, is the
primary determinant of the growth in agriculture, and to a large
extent the growth of the economy. Foodgrains, account for
nearly 80% of labor force requirement in the crop sub-sector,
40% of average household expenditure, 80% of total calorie
intake, and about 75% of protein intake. Foodgrain production is
also a major determinant of employment and the level of
nutrition,
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8. Expansion of irrigated area is a precondition for increased
crop production. An irrigation-induced technological change
(IITC) in foodgrain production, complemented by a price support
and stabilization policy, is recommended as the foodgrain
production strategy for Bangladesh. The effects of the IITC are
measured using a mathematical model. The results, based on a
"realistic" irrigation development scenario, indicate that even
if the projected foodgrain production can be achieved through
the IITC, Bangladesh will still need to import about 2.4 million
tons of foodgrains in FY 2005 to meet the 16 ounce per capita
per day consumption target, However, if the past foodgrain
production trend continues (i.e., if the IITC is not
implemented), then the country will need to import about 6.5
million tons of foodgrains in FY 2005.

9. Increased crop production due to IITC will generate about 230
million workdays of additional employment during the FY87-FY95
period. In addition, approximately 58 million workdays will be
generated from rice milling. In total, the increased production
and rice milling will absorb about 20% of the increase in rural
labor force during the period. Additional employment will be
created through marketing and distribution of foodgrains and
inputs.

10.pue to IITC in foodgrain production, per capita real income
will increase by about 12% during FY87-FY95. The total benefits
of the IITC will be about 12 billion Taka over the same period.
Of this amount, 81% will go to consumers and 19% to producers.

ll.the IITC will result in a substantial improvement in the
poverty situation and in nutritional status. The proportion of
the rural population below the poverty line would decline from
52% in FY86 to 37% in FY95. On the average, the level of calorie
intake would increase by 16%.

12.The total investment requirement for irrigation alone during
the MPO plan period FY90-FY2005 is about 115 billion Taka( at
1987 prices), or U.S.$3.8 billion.

13.The Government of Bangladesh will complete its Third Five
Year Plan(TFYP) in mid-1990. The Fourth Five Year Plan(FFYP) is
being prepared but no information has been released. Indi¢ations
are, however, that the direction of the FFYP will be the same as
the TFYP,

14.The major components of the TFYP were:
-Self-sufficiency in food cereals by 1989/90
-Expansion of employment opportunities
-Land resources conservation
~Stabilization of agricultural output
-Broadening the genetic base of HYVs



15.The TFYP fell well short of its production and employment
goals. In fact, the foodgrain gap between production and
requirements increased from 1,2 mil.mt in 1985 to 2.5 mil.mt in
1988 and appears to be widening. The gaps for oilseeds, pulses
and potatoes also widened considerably during this period. The
BDG's policy regarding expansion of small scale irrigation was
partly responsible for the gap in foodgrain production,

16.USAID's current Development Assistance (DA) programs are
directed at increasing rural agricultural productivity,
expanding rural employment, and human resource development.
Approximately $20 million are available annually for DA-assisted
projects. However, DA funds are mortgaged until the mid-90s. Any
new projects will have to be programmed after that time, or
existing projects reprogrammed or terminated early.

17.USAID's PL480 programs provide assistance, primerily in food
aid, but development activities are an integral part of these
programs, Title II food aid is used in Food for Work projects,
mainly rural roads, bridges and culverts. About $15 million are
available annually under this program. Funds received from the
sale of foods and commodities imported under the Title III
program are used for a number of development activities,
including flood control, drainage and irrigation(38% of current
funding); roads and bridges(18%); research and extension(15%);
rural electrification(10%); pump irrigation(8%); and other
activities(11%). Most of the Title III current activities are
collaborative projects with other donors. About $60 million in
local currency are available annually from Title III food sales.

18.USAID's FYB89 Action Plan focuses on food security through
increasing production, more appropriate pricing, and more
equitable distribution. The Plan calls for increased yields and
cropping intensity, greater crop diversification, efficient
distribution of fertilizers; a functional sustainable research
system, elimination of subsidies except for the very needy, and
foodgrain price stability. ’

19.Dhonors, including USAID, provicde approximatély $2.0 billion
annually in food aid, commodities, and development assistance.
The latter accounts for about $1.1 billion of the total.
Development assistance provides almost 80% of the funds for
projects in the agriculture sector, 90% for projects in water
resources, and 92% for rural development projects. As of FY88,
there was a pipeline of $4.7 billion in donor~aid funds. This
figure does not include commodities and food aid which normally
clear very quickly. Discussions are underway on ways to
accelerate project implementation.
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20.The team addressed a number of constraints which it felt were
amenable to solution, providing enough resources were applied.
The team recommended six priority areas for USAID's
consideration. These are:

~Expand irrigated areas, improve irrigation water management
techniques, and develop a service support capability for

irrigation.

-Improve technology/technology transfer(an expansion of
ARPII)

~Increase infrastructure development.
-Human resource develor 'nt-Higher Education

-Privatization of seed importation, production and
distribution

~Full privatization of fertilizer distribution and
conversion of the TSP plant into a privately operated
blending/mixing plant,

21. A number of other constraints and means of removing them are
contained in the Annexes to this report.



I. INTRODUCTION

1.0 USAID is in the process of preparing its Country
Development Strategy Statement(CDSS) for the period 1990-1995.
This an important document since it provides the quidelines for
USAID's future assistance to Bangladesh., Several teams will be
involved in providing background information for the CDSSs,
including the Agriculture Sector Analysis team which has
developed a growth paradigm for the agriculture sector. The
paradigmn involves identifying the gaps between the existing
situation and the potential, looking at feasible ways these
constraints might be overcome and developing strategies and
programs for USAID to consider. It is recognized that USAID is
only one donor among many and, in the agricultural sector, a
relatively small one. Consequently, it is important that the
programs USAID undertake have a maximum effect on that
particular sub~-sector. The analysis that follows attempts to
provide the focus USAID needs in developing its strategies and
programs for agriculture.

1.1 The main body of this report relies heavily on the major
inputs into the ASA- economic analysis, food production,
institutional analysis, agribusiness analysis and policy
considerations. These are included as annexes to this report and
should be referred to for a fuller understanding of the many
constraints facing the agriculture sector and the suggested
means for overcoming them.

II. GENERALIZED . SCRIPTION OF A PARADIGM 1/

2,0 All countries at one time in their history began as
agrarian societies. Some, like Thailand, have grown into
dynamic open economies through a progressive program of
macro-economic policy, market and trade liberalization, and
judicious investment. Others, like India, have relied on
government control of markets, maintenance of trade barriers and
industrial-led investment policies. Growth has occurred, but
has led to the formation of a bi-modal economy, able to produce
sophisticated jet fighters and space satellites, yet unable to
solve nutritional problems of the landless poor. Others, like
Bangladesh are just beginning on the road to growth and
structural adjustment.

2.1 These nations differ with respect to cultural, political
and economic endowments, yet share a common growth path. All
have realized that food availability is critical to political
stability, and that failure to provide adequate supplies of
basic cereals, which comprise up to 40 to 50 percent of the
average citizen's diet, at prices perceived as fair by both
producers and consumers, have resulted in serious social
disruption.

1/ Excerpted from Martin Hanratty. A Pood and Natural Resources
Growth Paradigm for Bangladesh. Off. of Tech. Res., Bur. for
Asia and the N.E., U.S.Agency for Int. Dev., Washington,D.C.,
March 17, 1989. Dr. Hanratty worked with the ASA team and
prepared this paper while on a two week assignment to Bangladesh
in March, 1989,



2,2 The growth process begins with the introduction of new,
higher yielding varieties, combined with improvements in rural
infrastructure--notably irrigation and roads- and favorable
government price and input policies. 1In numerous countries
throughout the world, these interventions have led to increases
in per hectare yields, increased agricultural-based employment
and rising per capita incomes. Surpluses generated in
agriculture typically have found their way into other sectors
through lower food prices, and consequently urban wages, and
increases in the demand for manufactured goods and services which
further increases incomes.

2,3 As agricultural growth continues, yield increases begin to
slow and the demand for agricultural labor declines. New
entrants into the rural labor force, who are often better
educated, tend to look to the industrial and service sectors for
employment. Expansion in these sectors caused by growing
domestic demand for non-agricultural goods and services lead to
increased employment in these sectors, and to declines, first in
the rate of growth in the agricultural labor force and then in
its relative size, and a decline in the proportion of net
national income generated by agricultural sector activities.
Increases in rural and urban incomes, which continue to be
supported by falling real cereal prices and increased income,
lead to shifts in consumer demand away from basic cereals toward
increased consumption of high quality protein foods, such as
meat, poultry, fish and dairy products and greater dietary
reliance on processed rather than bulk agricultural products.
During this process the source of growth in agricultural
employment shifts from field production to processing, marketing
and transportation, initially to meet high value foreign demand
and later to service rapidly expanding domestic markets.

2.4 In the initial phases of growth, a country's economy is
characterized by incomes below $250 per person, sluggish growth
in Gross Domestic Product, and a heavy reliance on agricultural
production as the major source of income growth. At this phase,
agriculture usually contributes over 50 percent of GDP, industry
between 10 and 20 percent, and the service sector the remainder.
Although ayriculture is important, productivity remains low and
production, the major determinai:t in national income, employment
and nutrition, is barely able to keep pace with population
growth, and calorie consumption remains significantly below
recommended levels. Reliable access to fertilizer and irrigation
water, both essential to improved agricultural productivity,
remain limited. The sector continues to absorb labor, hut at a
rate below the rate of growth in the rural labor supply, and
under and unemployment pose serious problems. At this point in a
nation's development, solving the food grains productivity
problem is of vital concern.



2.5 Unless constraints to increased productivity can be
overcome, employment growth will be limited, consumption of
higher value agricultural and non-agricultural goods and services
Wwill be below required levels and the transfer of excess
resources from the agricultural to the industrial and service
sectors will not 2~cur.

2.6 The basic components of the paradigm used in this analysis
are production, employment, income(demand), poverty alleviation,
and benefit distribution(equity) (Fig. 1 ). The analysis begins
with a determination of the actual situation of the components in
the paradigu. An analysis is then made of the potential and the
gap between the two determined. The question then become, what
are the major constraints preventing the agriculture sector from
reaching its full potential? These constraints are analyzed,
along with an analysis of how the constraints might be removed or
alleviated. Those that can be alleviated are further analyzed to
determine which of them could be best handled by the BDG, USAID,
and other donors, or a combination of the three. In all cases,
the BDG will be the sole actor or a partner with USAID and/or
other donors in any intervention to improve the components of the
paradigm,

2.7 The team has proposed a limited number of interventions
that USAID might make during the upcoming CDSS period{ See
Section VII). This does not mean that other constraints are not
important. It is a recognition that USAID cannot do everything
and must target its efforts on those interventions where it can
make the largest impact on the components of the paradigm with
the resources it has to carry them out,
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III. GAP ANALYSIS

Existing Situation

A. Food Demand and Production

3.1 The rate of increase in demand for food can bhe expressed
as a linear function of the rate of growth of population and the
rate of growth of per capita real income:

D = Po + /)Z)O(Yo)
where D = rate of increase in demand for food per year,
Po = rate of growth of population per year,
"7, = income elasticity of demand for food, and
Yo = rate of increase in per capita real income per
year.

Assuming a real GNP growth rate of 4% per year (the average rate
achieved over the last five years), and assuming that the income
elasticity of demand for food declines as income increases,
demand projections are made for foodgrains, oilseeds, pulses,
and potatoes through the year 2005.

3.2 The existing food production situation is not
satisfactory. The growth of food output has lagged behind
population growth during the past three decades. During the
1980's, foodgrain production increased moderately, production of
oilseeds remained almost stagnant, while production of pulses
declined. If the past production trends continue, then the gap
between demand and production will be widened rather sharply
(Annex 2A, Figures 3,4,5 and 6).

3.3 The performance of the foodgrain subsector is the primary
determinant of the growth in agriculture, and to a large extent
the growth of the economy. Crop production, moctly rice,
constitutes about two-thirds of total agricultural value added.
Foodgrain production accounts for nearly 80% of labor foice
requirements in the crop sector. Foodgrains account for about
40% of average household expenditure, 80% of total calorie
intake, and about 75% of protein intake. Thus, foodgrain
production is a major determinant of the level of nutrition.



B. Employment

3.4 Over the last few decades, the economy experienced only
modest growth in ou:put but a rapid increase in population and
labor force. The rural work force is predominantly
agricultural, and suffers from low productivity and high
under-employment due to seasonality of agricultural activities.
Even in large landowning households, family workers may remain
unemployed during slack seasons of the Year. However, since the
poor cannot afford to remain unemployed, the unemployed rate is
rather low. The trends in labor force and employment are shown
in Table 1.

Table 1. Trends in Labor Force and Employment
{Millions)

Labor Labor

Force Force

Census Census Census Survey Survey
1961 1974 1984 1983/84 1984/85

Total Labor Force 16.9 21.9 25.9 28.5 29.5
Male l16.1 21.0 24.4 26.0 26.8
Female 0.8 0.9 1.5 2.5 2.7
Rural 15.9 19.8 - 22.6 24,6 25.4
Urban 1.0 2.1 3.3 3.9 4.1

Employed Population 16,8 31.4 25.3 28.0 29.0

Unemployed Rate (%) 0.4 2.3 2.3 1.8 1.7

Employment in Agriculture .14.2 16.8 15.4 16.4 16.7
Percent Agr. of Total 84.5 78.5 60.1 58.6 57.6

Source: Report on Labor Force Survey: 1984~85, Bangladesh
Bureau of Statistics, 1988.
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3.5 Agriculture accounted for 47% of GDP and 58% of total
employment in FY B85, Foodgrain production accounts for nearly 80%
of labor force requirements in the crop sector which, in turn,
accounts for two~thirds of employment in agriculture.

Accordingly, for the forseeable future, accelerated growth in
agricultural, particularly foodgrain production, will provide the
single most important contribution towards generating employment
and income. Therefore, the strategy should be to broaden the
modern technological base -- an increase in irrigation coverage,
expanded cultivation of HYVs of foodgrains, and appropriate policy
measures relating to supply of inputs and marketing facilities.

As the irrigation - based technology is more labor intensive than
the traditional techniques, a large increase in employment is
expected to result from the increase in output.

C. Income

3.6 Withh GNP per capita around $160, Bangladesh is among the
five lowest income countries in the world.

3.7 The distribution of income in Bangladesh is somewhat
unequal. 1In FY 86, the bottom 40% of the households received
about 19% of the total income while the top 10% received about
31%. The Gini concentration ratio is estimated at 0.37. The Gini
index is the most widely used summary measure of income
inequality, which assumes a value between O and 1. The more equal
the income distribution, the smaller the Gini index.
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3.8 Agricultural income is highly unequally distributed;

the Gini concentration ratio is estimated at 0.62. This is
related mostly to unequal distribution of land ownership, since
land is the most important asset determining agricultural
income.1/

3.9 A significant increase in food production will require
expansion of effective demand to support it. The present level
of low income, hence low purchasing power of the bulk of the
population, may not be able to sustain the production

momentum. Thus, a self-sustaining growth in food production
will require income generation and improved income
distribution, primarily through efficient employment creation,

D. Poverty and Nutrition

3.10 Pervasive poverty and malnutrition are fundamental and

serious problems in the country. Due to inadequate purch-sing
power of large segments of the population, consumption levels

are very low, and their intake of calories falls short of the

minimum nutritional requirement.

3.11 Hunger is Lot primarily a food production problem, but
it is mainly a problem of poverty and of access to food
supply. Without an efficient distributive policy {i.e., an
improved income distribution and/or targeted food
distribution), greater food production is, by itself, unlikely
to fully solve hunger problems.

3.12 Although the country's poverty situation remains
overwhelming, recent evidence suggests that a considerable
poverty alleviation has taken place (for methodology and a
detail discussion of results, please see Annex 2B). Between FY
82 and FY 86 the proportion of the rural population below the
poverty line declined from 72% to 52%. Such a large reduction
in rural poverty in the four-year period may be questionable,
despite the fact that there have been improvements in some of
the poverty indicators. There has been a significant (35%)
increase in real wage in agriculture, which constitutes a major
portion of income of the rural poor. Moreover, real wage in
the small scale rural industry increased by 43% over the
period. A World Bank study reports an increase in food
availability to the rural poor during the period through
substantial progress in the Food-for-Work and the Vulnerable
Group Feeding programs.2/ In urban areas, however, the

1/ Hossain, M., Nature and Impact of the Green Revoluticn in
Bangladesh. IFPRI/BIDS, Washington, D.C., 1988.

2/ World Bank, Bangladesh: Promoting Higher Growth and Human
Development. Washington, D.C., 1987.
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percentage of poor population registered a slight increase --
from 65% of urban population below the poverty line in FY 82 to
67% in FY 86. Table 2 presents a comparison of calorie intake
between rural and urban areas as well as between the period FY
82 and FY 86.

Table 2 A Comparison of Calorie Intake

Percentile Estimated Calorie Consumption as
of Population Percent of Minimum Requirement a/
(Ranked from FY 82 FY 86
Poor to Rich) Rural Urban Rural Urban
5 48 71 60 70
10 58 76 69 75
20 69 81 82 81
30 76 86 89 86
40 82 89 94 90
50 88 93 99 94
60 95 97 104 98
70 99 102 110 101
80 104 107 119 107
90 114 114 124 111
95 121 117 132 113

Source: Annex 2B, Table 4,

a/ Estimated implicit calorie consumption based on the
concept of ability to consume. See Annex 2B for details.



FOODGRAIN PRODUCTION POTENTIALS

3.13 The recent BDG strategy for attaining foodgrain
self-sufficiency by the end of the century is as follows:

"Further rapid expansion of rice area (particularly for
irrigated Boro) is neither feasible nor desirable, because
most of the irrigated land suitable for Boro has already
been covered and because expansion of rice coverage would
adversely affect the production of other crops. Increased
foodgrain production must be attained through;

shifting of land from growing local to HYV rice;
increasing intensity of land use;

increasing yield per unit of land through the increased
application of improved inputs; and

improving farm management practices."1/

3.14 The above strategy is not realistic. According to the
recent (1988) UNDP/FAO Land Suitability Assessment, and the
Master Plan Organization {(MPO) reports2/, irrigated Boro rice
area can be increased to 6.9 million hectares, of which only
1.9 million hectares (or 28% of potential) is currently
achieved. On the other hand, the potential HYV Aman area is
limited. Considering the flood depth and land suitability data
provided in the MPO report it is estimated that only 2,68
million hectares can be brought under HYV Aman rice without
flood control and drainage (FCD) measures. Of this potential
area, about 1.5 million hectares require supplemental
irrigation for HYV cultivation. However, with FCD, an
additional 1.82 million hectares can be broughit under HYV Aman
rice. Thus, the potential HYV Aman area is about 4.5 million
hectares of which only about 26% can be utilized without
supplemental irrigation and FCD. In FY 87, HYV Aman area was
1.25 million hectares, with 190 thousand hectares covered by
supplemental irrigation.

1/ Planning Commission, Bangladesh Agqriculture: The
Implication of Attempting to Achieve Foodgrain
Self-sufficiency by the End of the Century . (Oraft).
June, 1988,

2/ UNDP/FAO, Land Resources Appraisal of Bangladesh for
Agricultural Development: Land Suitability Assessment.
Tech. Rpt. 6. Rome, 1988.

Master Plan Organization (MEO), National Water Plan.
Ministry of Irrigation, Water Development and Flood
Control, BDG/UNDP/World Bank, 1986.1
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3.15 Foodgrain production potentials with maximum available
vields with available technology are estimated under three
alternative scenarios, and are shown in Figure 2. Technological
development through agricultural research can further increase
these potentials. The estimates ignore prices, and elasticities
of demand and supply, but implications of decreases in competing
crops are taken into account, and production of other crops is
considered to remain at current levels.

Scenario A: Without any increase in irrigated area from the
current level, if farmers use all available HYV
technology on all foodgrain crops with optimal
levels of input use and management, and if they can
achieve the maximum obtainable yields, then
production (25.2 million tons) can meet national
foodgrain requirements (i.e., 15.5 ounces per capita
per day) to the year 1999,

Scenario B: If irrigation is expanded to *he limits and all
irrigable land is planted to !oro rice (6.9 million
hectares), and if the full HYV Aman area can be
provided with supplemental irrigation (2.68 million
hectares), then foodgrain production (30.8 miliion
tons) can meet requirements to the year 2008.

Scenario C: If currentiy available HYV technology were applied
to all grain crops, the irrigated area were expanded
to the limits of water resources, and 50% of all
irrigable land is planted to maize and the remaining
in Boro rice and wheat, then the agriculture
production (37.3 million tons) could meet national
foodgrain requirements to the year 2017.

FOODGRAIN PRODUCTION STRATEGY

3.16 Bangladesh enjoys a comparative advantage in production
of foodgrains, as suggested by the domestic resource cost (DRC)
estimates 1/. Thus, a national goal to increase foodgrain
production to meet requirements makes economic sense, and is
considered feasible, but obviously calls for a rational
production strategy.

3.17 There are two broad sets of policy instruments available
to governments for their food and agricultural sector, namely
price policies and technology policies. Price policies may
include output price support, output price subsidies,’ input
price subsidies, and output price stabilization. Technology
oriented policies encompass biochemical (i.e., HYV
seed-fertilizer) technology, irrigation and water management,

1/ UNDP, Bangladesh Agriculture Sector Review. Bangladesh
Agriculture: Policies and Performance. 1989,
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and farm power. Bangladesh has a large population, rapid growth
in labor force, and limited land base. Therefore,
employment-increasing irriqgation and biochemical technologies
are clearly more appropriate paths of technological change for
sustained growth in foodgrain producticn than labor-saving
mechanization. However, anticipating an inadequate supply of
draft animals, future growth in foodgrain production may require
the use of small power tillers for cultivation. If such a
situation occurs, the farmers' adoption of power tillers should
be demand-driven. The government policy should be limited to
facilitating the private importation and distribution of povier
tillers.

3.18 A balanced food policy should include both price and
technology policies, but there are justifications for giving
primacy to an appropriate technology policy.
Efficiency-increasing technological change in agriculture allows
an increased foodgrain supply at a lower unit cost of production
by shifting the production function, without an increase in
output price. Thus, incomes of low income people may increase
through the employment-augmenting production process without an
off-setting effect of rising wage-good price. 1In contrast, if
optimal farm incentives for foodgrain production ¢iready exist,
government price interventions will result in the loss of
economic efficiency. An increase in relative agricultural
prices (through price support or input subsidy) increases supply
along the production function which is subject to a diminishing
return. Such an increase in production is, by definition, at an
increasing real cost in resources and shifts the distribution of
income against low-income consumers.l/

3.19 However, if farm prices tend to be depressed,
particularly at harvest time, an effective price support would
help reduce price risks faced by farmers and encourage
investment in improved technology. Major factors causing
depressed harvest prices would be large foodgrain imports and
subsidized foodgrain distribution. 1In a situation of a
depressed harvest price, price support through government
acquisition of foodgrain should be made effective to complement
technology policies.

3.20 In the case of wide and systematic seasonal price
variation, price stabilization would be helpful. Expectation of
a stable price level can help farmers in production planning
while consumers (including small farmers who are net buyers of
foodgrains) could gain from a dampening of price peaks.
Achievement of the price stabilization objectives through price
support and open market sales to curtail seasonal price swings
would require sales at flexible quantities and prices designed
to influence market prices in desired directions.

1/ Mellor, J.W., Food Price Policy and Income Distribution
in Low Income Countries. Economic Development and
Cultural Change, 27(1), 1978.
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3.21 The success of a technology-based foodgrain production
strateqgy critically depends upon adequate and timely supplies of
farm inputs, relevant technical advice, and suitable marketing,
processing and storage facilities. Moreover, the benefits from
price support depend on the ease with which farmers can obtain
additional inputs in response to the price incentive. Clearly,
adequate and timely supply of inputs is a requisite for deriving
benefits from price incentives. To a considerable degree, the
weakness in support services reflect simply the excessive
reliance on the bureaucracy and the failure to utilize private
sector initiatives. The government should move toward much
greater reliance on the private sector to relieve such
bottlenecks.1/

3.22 With the rapid increase in population, the man/land ratio
has increased dramatically in Bangladesh. As land becomes more
and more scarce, increased food production to keep pace with
growing food requirement can be achieved only through increases
in the intensity of cultivation and in productivity per unit of
land.

3.23 Among the basic determinants of agricultural
productivity, irrigation is crucial. Expansion of irrigation is
a precondition for increased crop production. Three factors may
be cited as the rationale for this argument. First, irrigation
can effectively ease the land constraint by increasing cropping
intensity. Second, irrigation, complemented with fertilizer and
modern high yielding seed varieties, can significantly raise
yields of foodgrains in comparison to rainfed agriculture.
Third, supplemental irrigation can take much of the risk out of
the two predominantly rainfed rice seasons, Aus and Aman,
thereby enhancing the adoption of high yielding varieties in
these seascns.

3.24 Bangladesh is blessed with an abundance of water
resources. A large volume of surface inflow of water through
the major rivers, and the high level of rainfall during the
monsoon season bring about a significant water availabkility. A
World Bank study reports that the country has one of the largest
and richest aquifers in the world, and only about one fourth of
the potential is being tapped 2/. Thus, groundwater development
and lift irrigation offer a largely under-exploited resource an
opportunity. Moreover, there are ctill some expansion
opportunities fer irrigation through surface water sources.

1/ World Bank, Bangladesh: Food Policy Issues. Report
No.2761-BD, 1979,

2/ World Bank, Economic Aspects and Policy Issues in
Groundwater Development. Staff Working Paper No.496.
Washington, D.C., 1981
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3.25 An irrigation-induced technological change (IITC) in
foodygrain production, complemented by a price support and
stabilization policy, is recommended as the foodgrain
production strategy for Bangladesh. The main thrust will be on
rice production, but wheat will play an important role- both
domestically produced wheat and imported wheat.

IV. IMPACT ANALYSIS
A. Production and Price

4.1 The effects of an IITC in foodgrain production are
measured using a mathematical model that considers the
semi-subsistence nature of production (for methodology, please
see Annex 2A). FY 87 is used as the base year; hence price
and income are at constant FY 87 market prices. Current yield
growth rates of rice and wheat are used for the projected
foodgrain production. The impact of the IITC on foodgrain
production and prices is estimated for the next three Five-Year
Plan periods, through FY 2005, based on two Scenarios:

(i) an "optimistic" scenario, using the implementation
schedule for irrigation provided in the MPO report*;

(ii) a "realistic” scenario, assuming slower growth rates in
irrigated area**, :

4.2 The effects on production and price of foodgrains are
summarized in Table 3. It may be mentioned here that the
projected foodgrain production would be supported by effective
demand, hence production -equals consumption. The estimated
foodgrain quantities and prices represent market-clearing
quantities and prices, resulting from the interactions between
supply and demand. Thus, the projected levels of production
will be self-sustained, without requiring government
interventions such as price support or input subsidy. However,
when a gap between production and requirement exists, and if
the gap is closed by foodgrain imports, then a price-targeted
procurement policy should be followed to offset the adverse
effects of imports on domestic production.

* "Optimistic® - because foodgrain production growth was
only 1.9% during FYB82 to FY88. With the MPO projected
level of irrigation, the production growth rate would be
4.1%, between FY87 and FY95, which has not been achieved
during the past.

* Growth rate of production between FY87 and FY95 would be
2.7%, which is considered achievable, in the "realistic"
scenario. This scenario is based on the MPO irrigation
schedule, but moved forward one five-year plan period.
MPO data are used because their irrigated area fiqures
are technically derived and include several physical and
social factors, and the use of different models.
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Table 3. Effects of the Irrigation-Induced Technological

Change on Foodgrain Production and Price.

FY 1987 FY 1995 FY 2000 FY 2005
(Base)
"Optimistic" irrigation development scenario:
Irrigated area 2.2 4.2 5.0 5.4
(million ha)
Foodgrain production l6.5 22,8 26.6 28.9
(million tons)
Foodgrain price 11.09 9.26 10.12 11.95
(Taka/Kg, at FY 87 prices)a/
"Realistic” irrigation development scenario b/
Irrigated area 2,2 3.3 4,2 5.0
{miliion ha)
Foodgrain production 16.5 20.4 24.3 27.8
(million tons)
Foodgrain price Tk/Kg 11.09 11.07 11.60 11.71
a/ Foodgrain price represents the weighted average retail
price of rice and wheat.

b/ In FY 2000 and FY 2005 under the "realistic® scenario,

higher levels of production would be achieved from the
same levels of irrigated area in FY 1995 and FY 2000,
respectively, under the optimistic scenario, because the
shifts in effective demand would be larger primarily due

to higher levels of population.
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4.3 The projections of foodgrain production resulting from
the above two scenarios are compared with the "past trend"
production growth scenario (i.e., if the IITC is not
implemented), and are presented in Table 4. Figure 2
illustrates the gaps between foodgrain requirements and
availability based on the "past trend® and "realistic"
scenarios, and also incorporates the estimates of foodgrain
potentials from three scenarios discussed in the preceding
section.

Table 4. Projections of Foodgrain Production Under Alternative
Scenarios (in million metric tons)

FY 1995 FY 2000 FY 2005

Requirement a/ 20.5 23.2 26.1

"Past trend" production growth scenario:

Production 18.8 20.6 22.7
Availability b/ 16.9 18.5 20.4
Shortfall 3.6 4.7 5.7

"Optimistic" irrigation development scenario:

Production 22.8 26.6 28.9
Availability 20.5 23.9 26.0

"Realistic” irrigation development scenario:

Production 20.4 24.3 27.8
Availability 18.4 21.9 25,0
Shortfall 2,1 1.3 1.1
a/ Foodgrain requirement is estimated on the basis of 15.5

ounces per capita per day actual availability for
consumption in FY87, as reported in a recent World Bank
report, Bangladesh: Adjustment in the Eighties and
Short-Term Prospects,

b/ Domestic production minus 10% for seed, feed and waste.
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4.4 The effects of IITC on employment, income and its
distribution, poverty and nutrition are measured for the end of
the Fourth Five Year Plan (i.e. FY 95), based on the
"realistic" irrication development scenario, are shown below.

B. Employment

4.5 Increased cropping intensity and agricultural
productivity through irrigatica and biochemical technology will
directly create employment for a large segment of the rural
population, and the landless labor class will have the major
share of the incremental employm~nt. Moreover, secondary
employment opportunities generated by activities such as grain
processing, marketing of inputs and produce, transportation and
services resulting from increased food production would be
substantial.

4.6 According to a World Bank report, the growth of the
labor force in Bangladesh over the next two decades will depend
primarily on the size and age structure of the population and
on labor force participation rates. Due to rapid past
population increases, Bangladesh's population is very young and
additions to the labor force will therefore be very large well
into the next century, even if population control measures are
successful. As certain indicators suggests, future female
participation rates in the labor force can be expected to
increase. However, the share of rural labor force in the total
labor force is expected to decline. Labor force projections
are presented in Table 5.
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Table 5. Labor Force Projections (Millioti.s)

1985 1990 1995 2000 2005
Population a/ 99.19 112.74 127.92 144.73 162,66
Total Labor Force b/ 27.77 31.99 37.20 43.37 50,91
Male 26.19 29.90 34.15 33.80 44.04
Female 1.58 2.09 3.04 4.57 6.87
Rural labor force ¢/ 24,66 27.83 31.77 34,61  38.18
Male 21.31 23.21 25,51 26.27 27.07
Female 3.35 4.62 6.26 8.34 11.11
Total Labor Force/ 28.0 28.4 29,1 30.0 31.3
Population (%)
Rural Labor Force as 88.8 87.0 85.4 79.8 75.0
% of Total '
a/ Population projection figures obtained from the Office

of Population & Health, USAID/Dhaka, are based on the
assumption of "slow increase in CPR".

b/ Total labor force projections are based on the Master
Plan Organization (MPO) estimates, adjusted for the
USAID population projection figures,

</ Rural labor force projections are based on World Bank
estimates, adjusted for total labor force projections as
estimated above.
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4.7 From an IFDC study, labor coefficients for foodgrains
can be estimated 1/. Based on these labor coefficients, it is
possible to estimate rough orders of magnitude of labor
absorption corresponding to the actual cropping patterns for
FY87, and to those expected for FY95. 1If 3.3 million hectares
of land are brought under irrigation in FY95, with area under
jute and minor crops remaining at the FY87 level, labor
required in crop production will be 231 million workdays more
than FY87. Secondary employment erfects, however, are not
included in this estimate. During the same time the rural labor
force will have increased by nearly 1.5 billion workdays.

4.8 After crop production, post harvest activities are the
biggest source of rural employment. Crop processing provides a
valuable source of employment and income for the landless and
marginal farmers' families; it is also one of the major
opportunities for productive employment open to rural women. It
is estimated that labor requirements in rice processing are at
least 25% of those in rice production.2/ Thus, in FY 95, the
volume of additional employment generated in processing rice
would be 58 million workdays. In total, increased foodgrain
production would absorb about 20% of the increase in rural
labor force during the period FY87-FY95. Additional employment
would be created in marketing and distribution of both inputs
and production.

4.9 Expansion of the area under irrigation and HYVs involves
a switch of activity into relatively slack periods. The
projected expansion of irrigation and the resultant change in
cropping pattern cannot be expected to remove entirely the
seasonality of the demand for crop labor. It will,
nevertheless, help reduce under-employment during some parts of
the year.

4.10 The above estimate indicates that opportunities for
expansion of employment in the crop sector is limited in the
face of the high rate of growth of the labor force. The
solution to the unemployment - and underemplovment problem will
therefore have to be sought in non-agricultural activities in
both rural and urban areas.

C. Income

4.11 The results of the analysis indicate that, due to IITC
in foodgrain production, per capita real income will increase
by 12%, from Taka 5,012 in FY87 to Taka 5,613 in FY95,

1/ Sidhu, S.S. et. al. Agricultural Production, Fertilizer
Use and Equity Considerations: Results and Analysis of
Farm Survey Data 1980-82, IFDC, Alabama, 1984.

2/ Greeley, M., Rural Technology, Rural Institutions and
Rural Poorest: The Case of Rice Processing in
Bangladesh. IARI, New Delhi, 1981.
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4,12 The total benefits of the IITC are worth about 12
billion taka over the period FY87 to FY95. Of this amount, 81%
goes to consumers as an increase in consumers' surplus, and 19%
goes to producers as an increase in producers' cash income
(i.e., producers' surplus). Producers' cash income increases by
2.3 billion taka. This increase in income would be above the
FY87 level. A recent World Bank report concludes that the
current incentives to producers are reasonably attractive 1/.
Therefore, this additional income would further improve the
incentive regime,

D. Poverty and Nutrition

4.13 Since the income elasticity of demand for foodgrains is
relatively high among low income people, any improvement in the
income of the poor is expected to create a substantial increase
in focdgrain consumption. Moreover, the income elasticities of
demand for some other high-value food items are even higher.,
Thus, an increase in income of the poor would significantly
improve the poverty situation through an improvement in their
nutritional status.

4.14 Using the estimated Engel's elasticity for calories, the
effects of an IITC on poverty and nutrition are calculated,
assuming the pattern of income distribution remains the same in
FY95 as it was in FY86 (for methodology, please see Annex 2B).
The results suggest that, the proportion of the rural and urban
population below the poverty line would decline from 52% and
67% ,respectively, in FY86 to 37% in rural areas and 34% in
urban areas in FY95. On the average, the level of calorie
intake by the rural and urban poor would increase by 16% and
14%, respectively, from the FY86 levels.,

1/ The World Bank, Selected Issues in Agricultural
Development. March, 1989,
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Projection for the CDSS Period

4.15 Table 6 presents an indicative scenario of how
Bangladesh's foodgrain situation and public food grain
operations might evolve over the FY91-FY95 CDSS period. The
estimates indicate that even if the projected foodgrain
production can be achieved through the IITC, Bangladesh will
still need to import about 2.0 to 2.1 million tons of
foodgrains annually to meet the i5.5 ounce per capita per day
average foodgrain consumption requirement. It may be mentioned
here that an average quantity of 15.5 ounce per capita per day
was available in the base year FV87, as reported in a recent
World Bank report.l/. Some vagaries around these trends are to
be expected, of course, given the variability of weather and
other uncertainties. The above estimates are based upon the
premise that weather condition during the projection period
will not be worse than average. Achievement of the projected
foodgrain production from the IITC will critically depend on an
effective price support and foodgrain import management
program. Since imports are expected to depress farm prices of
foodgrains, a price-targeted Comestic foodgrain procurement
policy should be made effective in order to offset the adverse
effect of imports on domestic production. The required
domestic foodgrain procurement quantities are estimated
assuming 50% of the imports are to be distributed through PFDS
monetized channels, and using the price elasticities of
foodgrain demand and supply.

4.16 The BDG has a consumption target of 16 ounces of
foodgrain per capita per day. Table 6 also presents the
required procurement quantities if additional imports of
foodgrains are required to meet the gradual increase in the
level of requirement from 15.6 ounces in FY91 to 16 ounces in
FY95,

1/ World Bank, Bangladesh: Adjustment in the Eighties and
Short-Term Prospects. Report No. 7105-BD, Washington,
b.C., 1988.



21

Table 6. Foodgrain Projections for the CDSS Period Based on
the “"Realistic" Irrigation Development Scenario

1987 1991 1992 1993 1994 1995
(Base)
Irrigated Area (MHa) 2.2 2,7 2,8 3.0 3.1 3.3
Foodgrain Production (MT) 16.50 18.36 18.86 19.37 19.90 20.44
Foodgrain Price (Tk/Kg) 11.09 11.08 11.08 11.07 11.07 11.07
Net Production (MT) a/ 14,85 16.52 16.97 17.93 17.91 18.40
Requirement (MT) b/ 16.79 18.51 19.01 19.52 20.02 20.52
Shortfall/Imports (MT) 1.94 1.99 2.04 2,09 2.11 2.12
Required Domestic 260 662 680 694 703 708
Procurement (000MT) (actual)
Target requirement of 16 ounces/capita/day:
Requirement (MT)c/ 16.79 18.63 19.25 19.89 20.53 21.18
Shortfall/Imports(MT) 2,11 2.29 2.46 2,63 2,79
Required Domestic 260 702 761 820 875 928

Procurement (000 MT)

a/ Domestic production minus 10% for seed, feed and waste.

b/ Foodgrain requirement is estimated on the basis of 15.5
ounces per capita per actual availability.

</ BDG has an average foodgrain consumption target of 16
ounces per capita per day. The requirement is increased
gradually (i.e. 15.6 oz/capita/day in FY 91 to 16.0
oz/capita/day in FY95) and the required foodgrain
procurement figures are estimated.

IRRIGATION INVESTMENT PLAN

4.17 The irrigation investment program by five-year plan
periods is adapted from the MPO report, and after adjusting for
the "realistic" irrigation development scenario, is summarized
in table 7. The total investment for irrigation (at 1987
prices) during the plan period FY1991 - FY2005 is about 115
billion taka or U.S. $ 3.8 billion.
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Table 7. INVESTMENT SCHEDULE FOR IRRIGATION - PUBLIC AND PRIVATE SECTOR /a
(Million Taka, FY87 Prices) /b

- e ¢ 4 O = e e - o

Fourth FYP Fifth FYyP Sixth FYP Total Investaent
JTENS Public Private Public Private Public Private Public  Private Total
Replace Pre-1985
Eqiupnent &
Facilities
LLP 580 1737 580 1737 580 1737 1739 5210 9266
ST - 4477 - 4477 - 4477 - 13432 17910
bTW 2149 936 2149 938 2149 936 5445 2808 12318
Sub-Total 2718 7150 2728 7150 2728 7150 8185 21450 39514
New-Investment
1985-2005 Including
Replacesent
Sur facemater:
LLp 244 133 102 307 160 479 506 1518 2025
Groundwater:
STH - 8034 - 9933 - 14264 - 32233 32233
1] 8840 178 10360 4439 9912 4256 29132 12404 41515
Sub-Total 9085 12559 10452 14679 10091 19001 29638 48236 75874

TOTAL INVESTMENT 11813 19705 M3 21829 12820 25451 17824 674R6 115388
{Hillion US #) 186 643 431 3 419 854 1235 2210 3767

- ———— e 0 8 e e 0 o e e o e e O e e

/a The investaent schedule is adjusted according to the *realistic” irrigation develupsant scenario.

/b The base is changed from 1983 to 1987 using the national incoar deflator,

Source: "National Water Plan®, Haster Plan Organization, Hinistry of Irrigation, Water Developsent
and Flood Control, 1986,
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ASSUMPTIONS

Irrigation will expand as expected under the
"Realistic®” scenario.

Price support and procurement policies will be as
required to maintain adequate incentives.,

Research and Technology Transfer will continue on
past trends.

Support services and input supplies will be adequate
to support production.

Infrastructure development will permit timely supply
of inputs and will facilitate marketing of products.

The Higher Education system will provide the human
resources required to sustain agricultural production.

INDICATORS ~"Realistic® Scenario

Area under irrigation

1991 2.7 Mil. Ha,
1993 3.0 " "
1995 3.3 " "

Production of foodgrains

1991 18.4 Mil.mMT,
1993 19.4 * "
1995 20.4 " "

Imports of foograins

1991 2.0 Mil.MT.

1993 2.1 * .

1995 2.1 " "
Per Capita GNP

1987 Tk. 5012

1995 Tx. 5613

Percent below Poverty Line

1987
Rural 52%
Urban 67%

1995
Rural 37%
Urban 34%
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V. CURRENT EFFORTS AT CLOSING THE GAP
A. Government of Bangladesh

5.1 The Bangladech Governments's Third Five Year
Plan-1985-90(TFYP) has as its goals

-'Self-sufficiency in food cereals by 1990

- Expansion of employment opportunities
(mainly through increasing irrigation acreage)

- Land and resource conservation
- Stabilization of agricultural output
- Broadening the genetic base of HYVs

5.2 The government fell well-short of meeting its TFYP goals.
Foodgrain production did not keep up with population growth
during the Plan period and, in fact; the percentage increase was
negative in 1987/88. The increase in irrigated acreage did not
meet expectations due mainly to government policy just prior to
and during the Plan period. After freeing up the installation of
STWs by the private sector during the FY79/80 period, the
government adopted a policy of restricting this development. The
installation of STWs dropped from an annual growth rate of 9.5%
to almost zero in FY 83/84. The restrictive policy was lifted in
1986/87 and the number of STWs began to increase again. However,
a great deal of production potential was lost due to the
government's policy.

5.3 During the period FYB82 to FY84, the public investment
program in agriculture and water resources fell about 14% in real
terms. By FY89, it had fallen to 69% of the 1982 level. About 10%
of this drop was due to the elimination of the subsidy on
fertilizer, but much was caused by a sharp drop in public
investment in groundwater irrigation. There was an increase in
investment in flood control, drainage and other irrigation, but
these are normally high cost and low pay-off projects,

5.4 The broadening of the genetic base of HYVs did not occur,
or was not transfered to farmers, especially for oilseeds, pulses
and potatoes, all of which showed declines in production during
the 1980s. The crop yields obtained by the better farmers were

one and a half times greater than the national average,
indicating that technology transfer was not reaching a majority
of the farmers.
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5.5 The Fourth Five Year Plan-1990-95 (FFYP) is in
preparation but indications are that the program will be an
extension of the TFYP. The Secretary of Agriculture recently
stated that the government will be stressing

- Increasing *the area under irrigation, especially in the
non-flooded zones.

- Promoting the use of power tillers and working to
reduce their cost.

- Increasing regearch on micro-nutrient requirement of
crops.

- Increasing the supplieé of improved seed.

- Utilizing private sector initiatives in fertilizer and
seed distribution and in crecdit.

B. USAID
Development Assistance

5.6 The current CDSS strategy focuses on improved food
security through increased production, more appropriate pricing,
and more equitable distribution. Within the production area,
increased yields and cropping intensity, greater crop
diversification, more efficient distribution of fertilizer, and
a functional, sustainable research system are the goals. Other
areas include appropriate pricing, elimination of subsidies
except for the needy, foodgrain price stability, and improved
distribution of food to the very needy.

5.7 Some of the objectives of the CDSS have been met, others
were not. Some of the reasons for not reaching objectives are
tied to governmental policies which restricted the expansion of
irrigation.

5.8 The fertilizer distribution and improvement project
demonstrated the positive benefits to be gained through
privatization. The privatization of retail distribution of
fertilizer is virtually completed and wholesale distribution is
increasingly being handled by the private sector.
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5.9 The National Agricultural Research System (NARS) has not
been able to deliver the technology required for diversification
into crops other than rice and wheat. Even with rice, the
concentration on HYV Boro rice has impeded research on other
rice crops. The main rice crop, Aman, has not shown any
significant increase in production in the past 10 years. USAID
has assisted agricultural research for a number of years which
has contributed substantially to improvements in HYVs,
especially in Boro rice and wheat. However, USAID has recognized
that the research system is not performing at an efficient level
and that the system as a whole needs to be strengthened.
Consequently, it is providing assistance to the Ba:-jladesh

" Agricultural Research Council (BARC) which was established to
rationalize the NARS. This phase of USAID assistance has only
recently begun and will reguire several years to show results.
The ASA team is recommending that the current effort be
broadened to bring more research tv the farm level and to
strengthen BARC's administrative capability and that of the
research institutes.

5.10 Efforts by USAID to expand rural employment have met with
limited success in terms of numbers of people employed. However,
one of the programs involves rural women and the project is
providing iusights into ways that such programs can have a
greater impact in the future. Programs to increase employment in
urban areas have shown modest results but much of this is due to
the newness of the programs and the need to develop the
institutional capacity to implement them.(See Annex=-5
Agribusiness Analysis).

5.11 Credit programs involving rural finance can be considered
a partial success although the poor performance of the banking
system has negated most of the gains. USAID is working with the
World Bank on a program to revitalize the banking system, both
urban and rural.

5.12 Other USAID programs include rural electrification, and
rural and feeder road maintenance, A rural roads sector analysis
team will provide insights into USAID's future assistance to
this sector,

5.13 USAID's program in higher education is presently limited
to providing assistance to the Institute for Post Graduate
Studies in Agriculture(IPSA) in cooperation with the Japanese
International Cooperation Agency. Assistance to the Bangladesh
Agricultural University(BAU) is being considered and a team is
preparing the design for a project that would begin in the
upcoming CDSS period. More will be said about this later.

5.14 Current funding for USAID Development Assistance
activities is about $20 million per year.
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PL480 Programs

5.15 USAID has provided food commodities on concessional terms
since the early 1970s, Title I programs, which were phased out
by 1980, provided $520 million. Title II, which provides grants
of food for humanitarian purposes, has amounted to $385 million
since 1977. These foods are used mainly for Food for Work
projects. ( Current Title II funding is about $15 million per
year). Title I7I, which was initiated in 1978, has provided
approximately $707 millicn during the 11 years it has been in
operation. Food and commodities under Title III are sold by the
government and, if the funds are used in development projects,
these funds can offset the amount owed by the government. Of the
$265 million used for development between 1981 and 19€8, over
half went for Low Lift Pumps(LLPs) and tubewells. Almost 40% of
the funds programmed for FY89 and FY%0 will go for flood
control, drainage and irrigation, and about 15% for research and
extension. It is difficult to evaluate the impact of the Title
III projects since most have been in cooperation with other
donors who generally are the primary implementers., Programmi.ng
during the upcoming CDSS period is likely to be more focused
than in the past.(Current funding of Title III is approximately
$60 million per year).

C. Other Donors

5.16 Total donor project aid commitments for FY 89 were $1.1
billion. Another $800 million was committed for nen-project aid
(commodities $500 million; food $300 million). A UNDP report on
donor aid estimated that agriculture, forestry and fisheries
accounted for 19% of donor project aid in 1987. Project aid in
land and water was 11%.

5.17 There has been an increasing backlog of donor project aid
commitments. A World Bank study shows that project aid in the
pipeline increased from $2.0 billion in FY81 to $4.7 billion in
FY89, Ways to streamline project approval and improve project
implementation is high on the agenda of both the government and
donors.
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VI. CONSTRAINTS TO AGRICULTURAL PRODUCTION AND OPPORTUNITIES TO
ALLEVIATE THESE CONSTRAINTS

6.1 Before going into the constraints to agricultural
production, we should look at the overriding constraint that
affects the entire economy. It is more a statement than a
constraint, but its impact affects everything we discuss in this
report. This is the increasing population and the lack of gainful
employment in rural and urban areas. The effect is that a
constantly increasing percentage of the population may not have
enough income with which to pay for food. Without an effective
demand for its products, the agriculture sector cannot grow. And
even if the food gap is closed, unless there is an equitable
distribution of benefits among the entire population, poverty
will persist.

6.2 In this portion of the paper, we will deal only with ways
to overcome those major ccnstraints which are preventing the
achievment of maximum £ocd production. These constraints are
related to land, water and the ceilings imposed by existing
technology and the diffusion of this technology. They encompass
four main areas: expansion of irrigated area and improving water
management technology, improvement in research technology and
technology transfer, improvement in infrastructures, and
assisting the higher education system in improving the human
resources required to sustain agriculture over the long term. Two
complementary constraints and means of overcoming them are
discussed because they, along with irrigation, are part the trio
of inputs required for maximum crop production. These are seed
and fertilizer.

6.3 The annexes to this report provide a wide array of
constraints not discussed in the main report. While not as
crucial as those listed above, overcoming them will enable the
agriculture sector to more fully reach its productive potential,
help generate additional employment and improve rural incomes.
USAID should consider providing assistance to some of the
suggested interventions through its TRP II project and other
funding sources, and to encourage and support other donor
programs designed to overcome these constraints.
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VII. PRIORITY AREAS FOR USAID ASSISTANCE

Priority 1l: Increasing the Utilization of Water Resource
Potentials

7,1 As discussed in Section III, the key to increased
agricultural production in Bangladesh lies in expanding the area
under irrigation. Unless the irrigated area is expanded rapidly,
the gap between food requirements and food production will widen
dramatically. Without adequate irrigation, inputs such as HYV
seed and fertilizer will not be utilized to their full
potential. At the present time, less than 30% of the potential
irrigable area is under irrigation. And much of this irrigated
area is under-utilized, representing a large loss of potential
production. The lack of an efficient and widespread service
network for maintenance and repair of irrigation equipment is
partly responsible for this low efficiency rate. The lack of
knowledce on irrigating crops other than rice has impeded the
crop diversification program.

7.2 There are strong economic incentives for farmers to expand
minor irrigation. A World Bank report cites four studies which
show that adding irrigation raised production of foodgrains
almost 3 mt./ha. and raised incomes an average of about Tk
12,900/ha.1l/ With an average command area for STWs of 4.5 has.,
and an average capital cost of Tk 6,000 per hectare, a farmer or
farmers would need Tk 27,000 to install a STW. However, the
expected income from the command area, if it were fully
utilized, would rise to Tk 58,000. It is likely that farmers
will not hesitate to install irrigation provided they can raise
the initial capital and/or obtain credit. Consequently, an
important aspect of any expansion of the area irrigated is
likely to be the availability of credit for purchasing and
installing irrigation equipment and for the inputs required for
production. The formal banking system is generally able to
assist traders and medium and large farmers by providing credit
for LLPs and STWs. Small farmers generally are unable to get
credit from the formal banking system, depending primarily on
non-institutional credit- relatives, money lenders, landlords,
traders, etc. The interest rates charged by money lenders,
landlords and traders are often three or four times that charged
by banks. Some NGOs have developed credit prcgrams whereby
groups of small farmers have been able to acquire irrigation
facilities.,

7.3 The MPO estimates the total cost of replacing and ,
installing STWs over the 20 year period at US$2.0 billiorn, all
of which will come from the private sector.(This US$2 billion
does not include investments in flood control and irrigation).
The cost for LLPs will be approximately US$ 380 million, of
which abnut US$ 290 million will come from the private sector,

1/ World Bank. Selected Issues in Agricultural Development,
April 1989



29

7.4 The installation of DTWs is nocrmally beyond the means of
even the largest farmers and the government has been installing
them on a subsidized basis (70% subsidy). The MPO calls for tne
replacement and installation of DTWs over a 20 year period at a
cost of approximately $2.0 billion, of which about $600 million
will come from the private sector. A World Bank report suggests
that the government should encourage the private sector to enter
into the procurement, sales and installation of DTWs. The
reasoning is that the private sector will find ways to reduce
the cost of such wells. The unanswered question is: where will
the approximately US$ 4.4 billion for installing LLPs, STWs and
DTWs come from and will the government continue to subsidize the
installation of DTWs and some LLPs?

7.5 The low utilization of command areas is an important
problem in that it reduces the potential production to be gained
from irrigation. Some have estimated utilization as low as 50%
of the potential command areas. There are a variety of reasons
for low irrigation efficiency, including command areas smaller
"than potential, low discharge of pumps, inadequate water
distribution systems, and a wide range of physical and social
factors that affect utilization. Some of these problems can be
overcome through an effective extension service whose personnel
have been trained in water management techniques, and through
proper organization and management.(MPO, Vol.l).

Opportunities for Expanding Irrigation

7.6 Funds must be directed to the irrigation sector to
enable farmers to install and operate irrigation equipment. The
expansion of irrigation in the early 80s was fueled by a World
Bank Agriculture Credit project which provided funds to the
Bangladesh Bank for on-lending to three nationalized commercial
banks and the BKB. Private traders were able to obtain credit
from these banks for importation of diesel engines which were
sold to farmers. It is likely that the dealers sold inany of
these engines on credit.

7.7 Although some feel that private sector credit is not a
problem, it is more likely that considerable amounts of credit
will have to come from the banking system, especially after the
early stages of growth. Given the degree of uncertainty and the
importance of the questicn, it would be well to conduct a survey
to determine the likelihood that the private sector will be able
to support with its own funds the expansion in irrigation that
will be required to increase production.

7.8 In the past, the World Bank and ADB have been the
largest suppliers of credit to the BDG for developing irrigated
areas, These banks are likely to continuc to be the major
sources of funds for accelerating irrigation. Funds will be
channeled through the formal banking system and through support
of BADC. The latter will continue to be the principal means of
expanding DTWs until government policy permits the private
sector to enter into the sale and distribution of DTWs.
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7.9 Small farmers have difficulty obtaining funds to buy
irrigation equipment and therefore must depend upon others for
their water supplies. There is a role fer donors and the
government in supporting realistic programs for providing funds
to small farmers to obtain irrigation equipment. Several
mechanisms have been developed for doing this,
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USAID's Role in the Irrigation Sector

7.10 USAID has a role to play in the irrigation sector,
especially in providing assistance in water management
techniques. USAID has had a long history of involvement in Asia
and S.E.Asia in water management. This should be a major focus
of USAID's participation in the drive to increase and improve
the operation of small scale irrigation in Bangladesh.
Assistance in improving water management techniques would
include research conducted at Farming Systems Research sites and
training of extension irrigation specialists.,

7.11 USAID can assist the private sector develop a service
capability for maintaining and repairing irrigation equipment to
ensure that the system operates at optimum capacity. Equipment
breakdown during the crucial growing season can be disastrous
unless service and spare parts are available. This is a serious
pgroblem and will become even more so as the number of pumps in
operation increases. By working through existing training
institutes and NGOs, USAID can provide technical assistance in
developing private sector service centers throughout irrigated
areas. Credit to establish these centers will be required,
especially for equipment and spare parts inventories. The
widespread distribution of such service capabilities will
contribute to a higher water use efficiency and will contribute
to the goal of increased production,

Estimated costs

Improved water management techniques
over a 5 year period(research, demonstrations,
training) LC $10 mil.; FX $5 mil. $15 mil.

Assistance in establishing service facilities,
credit and training for the private sector over a
5 year period LC $5 mil.; FX $10 mil. $15 mil.

Loans to assist small farmers in minor irrigation
projects over a five year period, all LC $25 mil,
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Assumptions

- Credit and/or private funds will be available for
expansion of minor irrigation.

- The government will remove all restrictions on private
importation and installation of LLPs, STWs and DTWs.

=~ The goverrment will complete the privatization of DTWs
and turn over their maintenance and repair to the private
sector.

Program Indicators

- There will be a measurable increase in water use
intensity and improvement in efficiency.

- Adequate service facilities will be established in all
major irrigation areas by 1995,

~ Up to $5 million annually of donor funds will be
available for small farmer irrigation projects.

- Expansion of irrigation will be at a rate to increase
the irrigated area from 2.2 mil. hectares in 1987 to 3.3
mil. hectares by 1995.
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Priority No.2: Expand Research Technology and Accelerate
Technology Transfer

7.12 In the optimal projection shown in Section III, if
farmers use all the available irrigable land and maintain
current yield trends. Bangladesh can achieve foodgrain
self-gufficiency until the year 2008, What happens after that if
the maximum yield levels are not raised? In the case of HYV Boro
rice, the better farmers have already obtained yield levels
equal to those of the research stations (Table 8 ). The same is
true for HYV T.Aman rice. It is vital that research technology
raise the existing limits so that Bangladesh can extend the
production limits imposed by current technology. A strong
research program can be expected to increase production by 1 to
2% a year. If this can be achieved in Bangladesh, the gap
between food requirement and production can be reduced much
quicker.

Table 8 . Estimation of Yield Gap for Selected Crops Between
National Average Yields and Yields Obtained by Research Stations
and Better Farmers Using HYVs and Recommended Cropping Practices_

MT/Ha. a/

Yields

Crop Research by better Nat. avg. yield
level farmera/ 1983-86 b/ gap

A B A -8B

Rice-Aus(local) 2.0 1.6 0.8 0.8
Rice~Aus(HYV) 4.5 3.6 1.9 1.7
Rice-B Aman(local)2.5 2,0 1.0 1.0
Wheat (HYV) 5.5 5.0 2.2 2.8
Jute 3.0 2.4 1.5 0.9
Rabi maize 8.0 6.4 0.8 5.6
Pulses 2.5 1.6 0.7 0.9
White Potato ¢/ 35.0 28.0 10.4 17.6
Mustard 2.5 2.0 0.7 1.3
Sesame 1.5 1.2 0.6 0.6

3/ Estimates by BARI and BRRI
b/ Statistical Yearbook of Bangladesh, 1987
&/ VYield as fresh weight
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7.13 The wide differences between the yields obtained by the
better farmers and the national average is an indication that
technology is not being transferred to a large majority of the
farmers. There are other factors, such as access to inputs,
variability of soils, different climatic conditions, access to
water, etc., that account for some of these differences. But,
differences of 50% or more in yields of the better farmers
indicates that they are obtaining technological information and,
by inference, many farmers are not. This observation is
supported by field observations of the ineffectiveness of the
extension service in reaching a majority of the farmers.
Increasing average yields offers a large potential for closing
the gap between production and food requirements. Extending
existing technology to more farmers is the most effective way to
accomplish this.

Opportunities to Improve Research Technology and Technology
Transfer

7.14 The Bangladesh Agricultural Research Council(BARC) has
developed a Strategic Plan for rationalizing the National
Agricultural Research System. This Plan, if fully implemented,
provides a blueprint for the NARS to adapt to changing
conditions in the agriculture sector and will assist farmers in
increasing production and incomes. The Plan holds the hope that
current technological limits can be raised, enabling Bangladesh
to meet its food requirements well beyond current limitations
and te sustain production until the population growth
stabilizes. However, basic to any rationalization of the NARS is
the need to improve the overall management capability of BARC
and all units in the system. This will be a major task that must
be accomplished if BARC is to be effective and the system
improved.

7.15 Among the major needs of the NARS is greater
intensification of research in the different agro-ecological
zones. This is best done through the Farming Systems
Research(PSR) program which has been designed to overcome the
problems of transferring research results to farmers. This
system, which includes On-Farm Research(OFR), brings the
researcher, extension worker, and the farmer together and
accelerates the flow of information to the farming area. Because
research is conducted on farms, the rate of adoption is greatly
increased in the areas surrounding the OFR sites.

7.16 Existing FSR facilities need to be brought up to adequate
standards and the system expanded to include all agroecological
zones. This is a natural extension of USAID's assistance to BARC
and should be undertaken as soon as the Strategic Plan is
approved and BARC given authority to rationalize the NARS.
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Estimated cost

Improvement in existing FSR sites and expansion to all
ecological zones

FX $9 mil. LC $36 mil. Total $45 nmil.

Assumptions
- BARC's Strategic Plan will be approved,

- Financial and government support will be available for
BARC to fully carry out its Plan.

- The administrative capabilities of BARC and the
research institutes will be strengthened to permit full
rationalization of the NARS

Program Indicators

= Yield levels of rice and wheat will be raised above
existing limits and more HYVs will be developed for crops
other than rice and wheat.,

- A substantially increased number of farmers will be
involved in on-farm-research through expansion and
intensification of the FSR system.

-~ A coordinated, smoothly functioning NARS will be in
place by 1995
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Priority No.3: Improvement and Expansion of Infrastructure,
Including Flood Control and Drainage Systems in Moderately
Flooded Areas

7.17 There are some who would place improved infrastructure as
Priority No.l. Certainly, adequate infrastructures - roads,
bridges, transport, service facilities, electricity, etc.- must
be in place if farmers are to produce at optimal levels. Unless
they have an adequate infrastructure, farmers are not likely to
install irrigation equipment. The inability to obtain inputs
such as seed, fertilizer, fuel oil for pumps, spare parts, etc.,
or to have to pay very high prices for them because of poor
infrastructure, reduces farmers' incentives to intensify
production. Farmers in areas with inadequate infrastructure are
usually poorer than those who live in areas with more developed
infrastructures,

7.18 Infrastructure also reinforces the effectiveness of the
process of technology diffusion. Studies have shown that where
infrastructure was developed, the area irrigated was 105% higher
than areas with undeveloped infrastructures; the adoption of
HYVs was 71% higher and fertilizer use was 92% greater.

7.19 Large areas of Bangladesh are subject to annual flooding
and in many areas drainage is a problem, frequently delaying or
preventing the planting of crops. A more extensive problem is
caused by roads and drains that are poorly designed and
constructed which exacerbate the problem of flood control and
drainage.

Opportunities for Alleviating Constraints in Infrastructure

7.20 PL480 Title II and Title III and other donor funds should
continue to be used for developing the infrastructure,
especially for roads and bridges in those areas where
infrastructures are inadequate. As part of the infrastructure
development, rural civil works should be upgraded so that
moderately flooded lands are drained quicker enabling farmers to
expand the area cultivated, adopt HYV and increase use of other
inputs. The Rural and Feeder Roads Sector Analysis team will
recommend specific ways this part of the rural infrastructure
can be improved.
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Estimated Cost

It is estimated that $15 million will be available annually in
non-monitized food under Title II for infrastructure works, or
$75 million over a 5 year period. It is estimated that
one-fourth of Title III funds will be available for
infrastructure, or approximately $15 million annually for a
total of $75 million over a five year period. All of this will
be in LC.

Assumptions

- PL480 and other donor funds will be available to
improve infrastructure.

- Road and bridge construction and maintenance will be
upgraded.

- The quality of rural civil works will be improved in
flood control and drainage projects enabling farmers to
better utilize lands in moderately flooded areas.

Program Indicator

-A substantial increase in number of farmers having
access to serviceable rural roads by 1995 and an increase
in installation of small scale irrigation in these areas.
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Priority No.4: Intensifying Human Resource Development-Higher
Education

7.21 The future success of programs in research technology and
the transfer of this technology to farmers will depend upon the
availability of well-trained personnel. The primary source of
this expertise will be the institutions of higher learning in
Bangladesh, mainly those instituvions devoted to agriculture.
However, these have not been providing the type and quality of
graduates required tc enable the agriculture sector to attain
the level of development required to meet food and development
needs. This will beccite crucial as the population expands and
the present scientists and other trained personnel retire.

7.22 There has been only a limited expansion in the
institutions of higher agricultural education in Bangladesh
since 1971. At present the agricultural education system
consists of the Bangladesh Agricultural University(BAU), three
agricultural colleges located in bhaka, Dinajpur and Pathuakali,
and a recently established Institute of Post Graduate Studies in
Agriculture(IPSA). Higher education in several fields of
agriculture-related disciplines such as economics, soil
sciences, chemistry and entomology are also provided by other
major universities in the country,

7.23 The primary institution for graduate and post-graduate
studies in agriculture since 1961 has been BAU. The agriculture
colleges and IPSA are under the academic control of BAU.,
Evaluations of BAU's academic programs indicate an
unsatisfactory performance. The programs are too theoretical
with too little concern being given to the practical problems of
agriculture, and students and faculty are involved in very
little field work. BAU's curriculum has not been significantly
revised in the past fifteen years and the University has been
able to produce only a limited number of PhDs in the past 20
years.,

Opportunities for Improving the Quality of Higher Education in
Agriculture

7.24  An Oregon State University design team, supported by
USAID, is addressing the problems outl:ned above. The ASA team
feels the improvement in the quality of graduates is essential
to Bangladesh meeting its food production goals and supports the
effort to improve the performance of the Higher Education
system. This will require administrative and other changes which
will enable the Higher Education system to produce the quality
and quantity of graduates required by the agriculture and
agribusiness sectors.
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7.25 If the project in Higher Education is started within the
next two years, better trained graduates from the system will
not come on stream until about 1995 and the full effect will not
be felt for 10 to 15 years. It is necessary to begin now to
prepare qualified graduates to take over as existing scientists,
extension workers, administrators, and agribusiness persons
retire. Consequently, improvements in the quality of graduates
turned out by the Higher Education system and the type of
training they receive have become critical to the long run
sustainability of the agriculture sector.

Estimated cost

The estimated cost of the proposed project to assist the Higher
Education system is $16.5 million in FX and $6.5 million in LC.

Assumptions

- Administrative changes in the Higher Education system
can be effectively instituted and maintained.

- An attitude of excellence can be developed within the
University system,

Program Indicator

- USAID's intervention in Higher Education during the
1990-95 CDSS period will be mainly the institutional
strengthening of the administration and improving the
teaching staff and outreach program. Tangible results, in
terms of quality of graduates and focused training, will
not begin until after 1995. By the year 2000, it is
expected that graduates from the system will begin
filling senior positions in research institutions and
other gcvernmental institutions. Also, the demand from
agribusiness and agroindustries will absorb on increasing
number of these graduates.
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Priority No.5: Development of a Private Seed Industry to Supply
HYV and Improved Seeds

7.26 The three principal contributors to increasing food crop
production are HYV seed, fertilizer and irrigation. The three
inputs cannot be separated without loss of production. In
cereals, improved seed can contribute 30 to 50% of the gain in
yield when all three inputs are utilized. The optimum goal, to
2nsure maximum genetic response, would be to provide enough
certified seed to plant 20% of the area each year with improved
seed This means that new improved varieties would be cycled
into the production system every 5 years, Bangladesh is falling
far short of this goal except for wheat. Of the total
requirement of 70,000 mt. of HYV rice seed, the BADC supplies
only a little more than 3000 mt., or less than 5%, 1/. BADC
supplies 18% of the HYV wheat seed requirment, but practically
none of the pulse seed reeded. BADC provided about 15% of the
requirement for vegetable seed, most of which was imported.

7.27 A loss of genetic potential mav occur when improved seed
are not introduced into the cropping system. The low rate of new
improved seed being used for rice could be one reason average
farm yields are well below potentials. A vigorous private sector
seed industry would assure that farmers have an adequate supply
of seed when and where they are needed. Also, freeing up the
importation would enable farmers to experiment with seed that
Lhave proven to be successful in other countries. Private seed
companies would complement field research trials carried out by
the NARS. The ccmpetition could be healthy for the research
system. In the U.S., private seed companies are doing a large
share of seed research.

Ways to Increase Supplies of HYV and Improved Seed Varieties

7.28 The importation, production and distribution of seed
should be opened to the private sector for seed that are now the
monopoly of BADC. Most of the donor assistance for seed to date
has been aimed at improving BADC's seed operation or in
providing donated seed. Attention should be given to seeking
ways the private sector can fully participate in supplying seed
to farmers. This is likely to involve a complete study of the
seed industry and developing a mechanism for privatization. The
BDG will have to be convinced that privatization of the seed
industry is in the best interest of the agriculture sector. BADC
is likely to resist such a study and other donor assistance
might be required to help persuade the government to give its
blessing to such a study.

7.29 The U.S. has a predominate capability in seed production
and could supply the expertise to undertake the study. The U.S.
seed industry has developed a partnership relationship with
universities, not-for-profit foundation seed companies, farmer
seed contractors, and government agencies which set standards
and regulate the industry. Such a relationship, if it could be
developed in Bangladesh, would be highly beneficial to the
agriculture sector,

1/  BARC
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g8timated cost

A feasibility study of all aspects of seed importation,
production and distribution, including estimates of the
cost of privatization, would be approximately:

FX $300,000 LC $100,000 Total $400,000

Asumptions

- The government system of seed importation, production
and distribution will be phased out and the private
sector will take over these functions.

Program Indicators

- Between 1990 and 1995, the seed industry will be
privatized and one or more multi-national seed firms will
begin operating in Bangladesh. Improved seed
utilization, especially for rice, will increuse from the
current 5% of total seec requirements to 10% by 1995 and
to 20% by 2000. The latter is the recommended rate,
representing a renewal of genetic stock every 5 years.
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Priority No.6: Improving the Pertilizer Production and
Distribution System

7.30 The increasing use of irrigation, fertilizers and HYVs
has been the principal contributor to raising crop yields., To be
effective, the correct fertilizers must be readily accessible at
the time required for growing the crop. The old marketing system
established under the BADC has proven inefficient and costly.
The new marketing system, whereby the private sector is
participating in the wholesale and retail distribution of
fertilizers, is proving a much more efficient mechanism for
getting fertilizer to farmers. Fertilizer is being distributed
to more distribution points and at a lower distribution cost.
During the transition of fertilizer distribution from the public
to the private sector, susbsidies on fertilizers were greatly
reduced. In spite of higher prices, fertilizer use has increased.

7.31 Only two major fertilizers are produced in Bangladesh--
urea( 5 plants), and one plant producing triple super
phosphate(TSP). The TSP plant produces only about 25% of the
phosphatic fertilizers required and at a high cost. The rest is
imported. The imported TSP is preferred by farmers because of
its handling characteristics. The advantages of privatizing the
importation, production and distribution of TSP appear to be
large. Infanger and Gertsch list a number of benefits, including
new blended fertilizers that meet farmers' needs and lower costs
of imported fertilizers because of more efficient purchasing by
the private sector 1/.

7.32 In 1985/86, the actual use of fertilizers was only 29% of
the recommended agronomic levels. This represents a large loss
in potentiai production. A privatized fertilizer industry is
expected to improve this situation substantially.

Ways to Improve Production and Distribution of Pertilizers

7.33 The gains that have resulted from privatizing the
wholesale and retail distribution of fertilizers should be
consolidated., Pressure to reduce BADC's role in the wholesale
distribution of fertilizers should continue until BADC is no
longer a major factor. Efforts should be made to privatize the
importation of fertilizers, adding another competitive element
into the fertilizer system. As Infanger and Gertsch pointed out,
the private sector's ability to respond quickly to world supply
and price situations will result in lower cost of imports.

7.34 A logical step is the privatization of the TSP plant and
its conversion into a formulating/blending plant capable of
providing the various blends required by different crops. Such
blends are not now available and results in lower crop
production and/or higher production costs than can be obtained
from properly formulated fertilizers.

1/ Infanger, C.L. and M.E.Gertsch, An Analysis of the
Peasibility and Consequence of Private Sector Pertilizer Imports
into Bangladesh. Prep. for USAID/P. Dec. 1988.
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The USAID's experience in the privatization of retail and

wholesale distribution of fertilizers should be utilized in
persuading the BDG to undertake further privatization of the
industry. Other donors have cited the benefits and would likely
participate in efforts to carry through a privatization program,
The USAID-sponsored International Fertilizer Development
Corporation (IFDC) has had a number of years' experience in
working with the fertilizer industry in Bangladesh., It has a
predominate capability in assessing fertilizer formulation and
blending plants and would be in & unique position to assist in
the conversion of the TSP plant. It could also provide counsel
on the means tc transfer fertilizer facilities to the private

sector.

Estimated cost

The cost, including conversion of the TSP plant to
formulating/blending, research and demonstration of new
fornulations over a 10 year period, with most of the
costs coming in the first five years:

FX $15 mil. LC $25 mil. Total $40 mil.

Assumptions

- The fertilizer distribution system will be completely
privatized.

- The government will take the necessary steps to
privatize fertilizer importation and production.

- Donor assistance will be provided to assist the above
processes,

Program Indicators

- The wholesale distribution of fertilizer will be fully
privatized between 1990 and 1995,

~ The conversion of the TSP plant to a private sector
formulating/mixing plant will begin by 1992 and be
completed by 1995,
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ANNEX 1

The Bangladesh Economy:

An Overview



AN OVERVIEW OF THE BANGLADESH ECONOMY 1/

In the early 1980s, an international recession and a stagnation
of external aid receipts seriously eroded Bangladesh's economic
situation. The GDP real growth rate fell from 6.8% in FY 81 to
0.8% in FY 82. The BDG started a major stabilization program and
over the next three years Bangladesh's economy grew at a rate of
between 4.1% and 4.7%. There was some improvement in the poverty
situation and in needed policy reforms. Public expenditures were
cut back sharply, credit growth was restricted from the
mid-eighties to improve credit discipline, and imports were
constrained. The rapid growth of non-traditional exports, mainly
garments and shrimp, and an increase in worker remittances from
abroad, helped reduce the external deficit.

Significant efforts were made to increase private involvement in
economic activity. The Nastional Industrial Act of 1982 resulted
in a substantial denationalization of public enterprises, with
over 650 public enterprises being transferred to the private
sector. The public share of fixed industrial assets fell from 85%
in FY 81 to 40% in FY 86. Export incentives were strengthened,
subsidies were reduced, and market-oriented pricing for
agricultural inputs initiated. A substantial devaluation of the
effective exchange rate in the second half of the eighties
provided a boost to exports. However, the rate of growth in
agriculture and industry stagnated. Agiculture's GDP rate of
growth fell from 4.0% in FY 86 to 0.1% in FY 87 and an estimated
-0.2% in FY 88. Manufacturing GDP growth rate which rose from
1.8% in FY 86 to 6.4% in FY 87, fell to an estimated 3.6% in FY
88. There are several factors that accourt for this decline in
agriculture during the latter part of the eighties, including the
devastating effect of two major floods.

1/ This section is based primarily on two World Bank reports:
Bangladesh: Adjustments in the Eighties and Short-term Prospects,
March 10, 1988 and Bangladesh: Recent Economic Developments and
Short~term Prospects.Feoh, 3, 1989.hraft.



The general macroeconomic situation for PY 86/87 can be seen in
the data presented below.

Per capita income Us$160

GDP at market prices US$17.60 billion

Gross domestic invest. 2.19 .
Gross national - 1.22 .
Export of goods, fob 1.07 .
Raw jute US$104 mil.
Jute goods 300 *
Tea 30 *
Leather 135 *
Fish & shrimp 136 *
Garments 299 *
Other 69 *
Us$1074 *
Value added Labor force vVval.add./worker
Sector Bilgus Million Us$
Agriculture 8.3 16.9 495
Industry 2.4 3.1 764
Service 6.9 8.6 803
17.6 28.5 617
Balance of payments: FY86/87
Export of goods US$1.07 Billion
Import of goods 2,62 .
Trade gap UsS$-1.55 .

Public debt at end of 1986 US$ 7.3 billion
Debt service ration 19.1%

The domestic inflation rate during the period FY1981-87 can be
seen below,

Year 3

1981 12,5
1982 16.3
1983 9.9
1984 9.7
1985 11.0
1986 10.0
1987 10.4


http:US$-1.55
http:US$17.60

The floods of 1987 and 1988 reversed the improvements that were
underway in the economy during the mid-eighties. The flood of
1987, which covered 35% of the land, caused substantial crop
losses and a reduction in seasonal employment in rural areas. the
flood of 1988 was much more serious, inundating 84% of the
country, causing loss of lives and badly damaging properatv and
infrastructure. A localized cyclone in late 1988 caused further
damage. Total crop losses in 1988 were estimated at 2.2 million
mt of foodgrains, more than the loss due to the 1987 flood. Flood
damage to physical and economic infrastructure was much greater
in 1988 than in 1987. Flood control structures, minor irrigatin
equipment, national roads and highways, local roads (an estimated
10,000kms), railways, bridges(several hundred), schools, health
centers, and housing units (2.9 mil.) were damaged. Many fish
ponds, fish hatcheries, livestock and poultry were badly
affected. Industrial units, both large and small, were affected,
The cost of rehabilitation and reconstruction was estimated to be
over US$ one billion, not including housing (much of which was of
low quality). The 1987 flood caused an estimated US$ 285 million
in damage. Consequently, the total damage of the two floods and
cyclone approached US$ 1.5 billion. This was a severe blow to a
poor country and although donors contributed considerable amounts
toward recovery, the loss in wages, lost markets and time to
repair the damages, set back the economy severely.

The economic outlook in FY 89 is clouded by the effect of the
recent floods. The loss of income caused by these disasters will
reduce demand for some time and have a negative effect on real
farm prices. The damage to industries and the loss of
productivity will hamper growth, especially in jute and garment
industries. Imports of foodgrains, edible oils and construction
materials will add to the government's import bill. The recent
flecods caused the government to shift to a cautious policy on the
amount of foodgrains required for food security causing a debate
between the government and the donors of foodgrains as to the
levels actually needed. The government's ability to increase
expenditures for the agriculture sector will be limited until
short term needs are taken care of. This has implications for the
donor community which is pressing for a step up in the
implementation of projects that are well behind schedule. This is
discussed more fully in Section V.
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Annex 2A

FEFFECTS OF IRRIGATION-~INDUCED TECHNOLOGITAL CHANGE IN
FOODGRAIN PRODUCTION IN BANGLADESH

Akhter U, Ahmed

Foodgrain production in Bangladesh is semi-subsistence in nature. A
major portion of the crop output is consumed by farm households and a
minor portion is sold in the market. The impact of an Irrigation -
Induced Technological Change (IITC) on production as well as on
distribution of benefits can be measured employing the model
developed by Hayami and Herdt (1977). The Hayami-Herdt (HH) model is
briefly presented here (for details, see Hayami and Herdt, 1977).1/

The Model

In Figqure 1, the vertical 1line DhH represents the foodgrain demand
curve of producers for home consumption. DhH is drawn as 1insensitive
to prices assuming that farm ‘ouseholds consume a given quantity of
their produce irrespective of prices and sell the rest in the
market. The.market demand for foodgrain is represented. by DmD, and
the horizontal distance between DmD and DhH measures the quantity
purchased by nonfarm households. The total demand curve is
represented by DhDmD. - )
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Figure 1. The impact of IITC in a semisubsistence crop.

1/ Hayami, Y. and R.W. Herdt, Market Price Bffects of Technological
change on 1Income Distribution in Semisubgistence Agriculture.
Amer. J. Agr. Econ., 59.



The supply curve bhefore and after an IITC are 0So and 0Sl. The
quantity consumed by nonfarm consumers increases from HQo to HQl
at the reduced price, OPo to OPl. Consumers' surplus increases
by area ACGB. Producers' cash revenue changes from area ACHQo
to area BGHQ1 with producers' home consumption remaining
unchanged at OH. The cost of production changes from AOQo to

BOQl.

Assuming that the real income value of home consumption of
foodgrain by producers is represented by the quantity consumed,
income changes to producers are reflected in changes in their
cash income. Whether producers' cash income (=revenue-cost) is
increased by IITC depends on the demand and supply functions.

In order to quantify the impact of IITC, a formal mathematical
treatment of the above relationship is provided. Assume a
constant elasticity demand function for the relevant range of
the total demand schedule DhDmD:

q=ap” & . (1)

where p and q respectively represent price and quantity demanded
of foodgrains; a includes demand shifters; and g is the price
elasticity of demand.

Assume a constant elasticity supply function:
q= bp/z ' (2)

where p and q are the price and the quantity supplied; b
includes supply shifters except IITC and /313 the elasticity of
supply. Let us assume that IITC leads to a k% shift in supply,
so that the new supply function (0S1) can be expressed as

g=b (1 + k) p/g ' (3)

Let the equilibrium price and quantity before the IITC be
denoted as po (=0Po) and qo (=0Qo0), and those after the 1IITC,
pl (=0P1) and ! (=0Ql). Employing equations (1), (2) and (3)
and using a Taylor's expansion, we can approximate pl and ql as

pl ¥ po(l -/;?%) (4)
and
ql erqo(u/f.;’%), (5)

provided that k is a relatively small percentage change.



Change in consumers' surplus can be expresséd as

Area ACGB = area APoPlB-area CPoPlG
Po

Tt hra 0oy (rom 1)

Py
g pogo (Hv/p+ed (®

where r is the ratio of marketable surplus, i.e. HQo/0Qo.
Change in producers' cash revenue is given by
Area BEQoQl - area ACGE
= o1 (A - 40D~ Bov (pe - )

’. e"'\' ’
¢ ) (7)

Cost of production will change by

B - A
Area OQIP‘ area AOQo Po

[Phapi- S(H—Jk)\ofﬁol[:] [eocbo KBPB&F]

i

i

pogok [ale-D)/G+p) (/3..\-6)] (8)

Therefore, with IITC, the cash income of the prodincers will
change by

Change in cash revenue - change in cost (9)

Modification of the Model

“ne model presented above is static. It does not incorporate
the impact of population growth and change 1in income resulting
from an IITC over a certain time period. Por example, if an
IITC takes place in five years, then population will increase,
and it is likely that an increase in prodration rerulting from
an IITC would increase employment and income substantially. The
population growth and increased income will shift the demand
schedule. The rightward shift in the total demand schedule from
DhDmD to Dh*Dm*D* is shown in Figure 2, Corresponding to this
shift, the market equilibrium after an IFTC will be established
at B* instead of B.
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Figure 2. The impact of an IITC with the shift in deménd over
time.

The consumers' surplus of nonfarm consumers is represented by
area B*Dm*G*, Since Dh*pm*D* is parallel with DhDmD, area
B*Dm*G* is equal to area WDmZ. Thus, the increase in consumers'
surplus due to the IITC with demand shift is larger than the
increase in consumers surplus without the demand shift.

The rate of increase in demand for foodgrain can be expressed a3
a linear function of the rate of growth of population and the
rate of growth of per capita real income. Let m represent the
percentage shift in the total demand function:

m = PO +q¥(Y;) (10)
where Po = rate of growth of population
1L1- income elasticity of demand for foodgrains

Y,- rate of increase in per capita real income.

The total demand schedule (Dh*Dm*D*) can be approxiﬁated by

€

qg=a(l +nm)p (11)



The equilibrium price and quantity after the IITC and the shift
in demand can be obtained by solving the simultaneous system
consisted of equation (3) and (11) as follows:

pl* = po (1 = ~—= 4 —) (12)
PHE pre .
and
~ ek Awm
ql* = qo (1+/1—';-6 +/2,Te) {(13)

Correspondingly, the changes in consumers' surplus, producers®
cash revenue, and production cost due to .the IITC are
recalculated for the shift in demand as

Change in consumers' surplus

= area WDmZ - area ADmC
o~ 1220 af
2 poqp 4+e> C/}+é> (14)

Change in producers' cash revenue

= area B*G*H*Ql* - area ACHQo

N ey ym(emm)mmllemm) ),
::Po%u /34- c ﬁ + C

and

Change in production cost

= area B*0Ql* - area AOQo

™m

Z poye ['/”'/gcé D + £ e-l (16)
(+pd(pre)  prE

The second terms of each expression represents the additional

effect from the shift in the demand schedule due to the

increases in population and per capita real income.

Distributicn Among Consumers

As presented in equation (€), IITC in production of the
semi-subsist.nce crop rerresents a gain in the economic welfare
of nonfarm consumers. in Bangladesh, the nonfarm consumers
include the urban population and the rural landless class.
Moreover, the economic welfare will also improve for the small
farmers who are net buyers of foodgrains.



If the IITC in production results in a lowered price of
foodgrains, then its impact on the welfare and income of urban
households depends on the importance of foodgrainsg in their
expenditure pattern,

Suppose that total income (y) 1is spent on foodgrains (f) and
other commodities (x) as

y =(35%6+ P9« (17)

where P_‘ . Px, OZ,;, and 7;;( represent, tenpectivgly, the prices
and the quantities of foodgrains and other commodities. Then
the percentage change in real income due to a decline in the
price of foodgrain can be approximated by

Y P-f (18)

where e = P;?.;/% is the ratio of expenditure on foodarain to
total per capita income.

According to equation (12), the percentage change in foodgrain
price due to a shifts in supply and demand functions by k% and
ms, respectively, is L2 ). Therefore, the percentage
increase in real income is approximated by

A
LI e 'k"“‘) o (19)

m———— -
—

) s+ €

As e is inversely related to per capita income, a price
decline of foodgain due to IITC has the effect of reducing the
income gaps among urban consumers.




Parameters

The model is applied to data on foodgrain (rice + wheat) economy
of Bangladesh to 1illustrate the potential impact of IITC on
national 1level foodgrain production, foodgrain prices, and
income of <consumers and producers. FY1987 is used as the base
year for price, quantity, and pcr capita income,

Estimates of the price elasticity of demand for foodgrain for
Bangladesh vary widely among different studies., Estimates by
Alamgir and Berlage (1973) range from «0.,172 ¢to  -0.177. Ahmed
(1979) estimates a value of -0.19 for priceé elasticity of
demand. Mahmud (1979) provides an estimate of -0.4, 'while
estimates of Pitt (1983) range from -0.26 to -0.57. 1In this
anailysis a value of 0.3 is used for &.

The price elasticity of foodgrain supply was estimated by
Scandizzo and Bruce (1980) for Bangladesh range from 0.13 to
0.23 in the short-run and 0.19 to 1.28 in the 1long run. Based
on a study by Cummings (1974), Ahmed (1978) estimates price
elasticity of supply to be 0.18. A value of 0.2 is used forJQ
in this study.

The estimate of shift 1in the foodgrain supply function due to
IITC is based on the information provided in the National Water
Plan, Master Plan Organization (i4PO), 1986, The value of k
represents the r2rcentage shift in supply.

Estimates of the marketable surplus of foodgrains are available

in the Socio-economic Indicators of Bangladesh, Bangladesh
Bureau of Statistics, 1986. Based on this study, the value of r
is determined as the marketable surplus ratio.

In order to evaluate the effect of shift in demand, the value of
m is required. The elasticity of GNP with respect to foodgrain
production 1is estimated to be 1.32. This result includes the
multiplier effect of foodgrain production on GNP growth. Using
the rate of 1increase 1in foodgrain production, the estimated
population growth, and the income elasticity of demand for
foodgrains, a value for m is derived.
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Annex 2B

MEASUREMENT OF FOOD POVERTY: A METHODOLOGY APPLIED TO BANGLADESH

Akhter U. Ahmed

Introduction

The najority of the people in Bangladesh are among the poorest in
the world. Poverty alleviation is one of the principal objectives
of development planning, and to attain this objective It is
necessary to measure the incidence of poverty in the country. In
this context, first we need to identify the poor using an
appropriate poverty line. There are basically two approaches to
derive a poverty line: the absolute norm, which considers the
poverty line to represent a certain minimum living standard, and the
relative norm according to which certain percentage of the
population at the lower end of income distribution would be termed
as poor. Such an approach, however, makes poverty elimination
impossible, because there is always a bottom percent of population
in the income distribution. Nevertheless, with a Rawlsian criterion
of justice, one is concerned with improving the welfare levels of
the worst-off group, therefore, it could still be reasonable for the
policy-makers to be continually concerned with the lowest percentage
of the population (Anand, 1983).

For an outrageously poor country like Bangladesh, an absolute
measure is more pertinent to evaluate the success of a policy of
poverty alleviation. Once the absolute poverty line is derived, it
is then useful to determine the severity of poverty. At this stage
of measurement, the inequality of distribution of resources among
the poor needs tc ke examined, which is relevant to the notion of
relative poverty.

In the poverty literature several approaches have been utilized to
derive a poverty line based on absolute measure. Jackson (1972)
defines poverty as the failure to meet minimum needs, thereby
impairing the ability of the individual to function adequately in
society. To overcome this situation, it is not only necessary to
majintain health but also certain minimum social needs should be
satisfied. However, the most essential need is of course food, and
in a situation of extreme poverty, the absolute poverty standard may
be determined on the basis of a purely biological minimum by
calculating the cost of the minimum acceptable nutrients available
from food.

There has been an increased concern con poverty in Bangladesh which
has led to several studies on the measurement of poverty level
(Alamgir, 1974; Mujahid, 1977; Mugqtada and Alam, 1983; Ahmad and
Hossain, 1985; B.B.S., 1986; Islam and Khan, 1986; World Bank
1987; Rahman, Mahmud and Haque, 1988; Rahman and Haque, 1988).
Most of these studies have used the nutritional norm and defined the



poverty line in terms of minimum calorie requirements. However, the
major problems that afflict these studies have been in determining
the minimum food consumption basket that represent the food habit of
the poor, and the use of certain value judgement becomes
unavoidable. The problems have been further complicated by the
choice of appropriate price index for the poor to deflate their
current food expenditure, Due to these (and some other) probklems,
there has been a wide variation in the results of poverty
measurements that makes it difficult to utilize appropriate poverty
measures for policy purposes. Moreover, in order to measure
poverty, most of the studies used the head-count ratio that
identifies the proportion of the population below a given poverty
threshold. It is a simple method and its implications are
straightforward. However, head-count ratio merely determines the
size of the poor population, and it is incapable of measuring
neither the shortfall in income of the poorest of the poor from the
threshold of poverty, nor the inequality in the distribution of
income among the poor. This measure remains completely insensitive
as the poor gets poorer,

A few studies incorporated the famous Sen index which is an
axiomatically derived, Ginl coefficient based measure of poverty
{(e.g, B.B.S., 1986; 1Islam and Khan, 1986). Sen index of poverty is
sengsitive to the gaps in the income of the poor, and gives more
weight per unit to lower incomes. Sen's measure is obviously more
informative than a head-count of the poor. However, this measure
does not satisfy the desirable property of additive
decomposability. Moreover, since Sen's measure uses the Gini
coefficient, it suffers from a fundamental limitation: if the
Lorenz curves for the two distributions intersect, it is no more
possible to make any Jjudgement. from the corresponding Gini
coefficients about the relative welfare implications of the two
distributions, '

The present study provides food poverty measures for Bangladesh
using a new methodology formulated by Foster, Greer and Thorbecke
(FGT) in 1984. (Foster, Greer and Thorbecke, 1984; Greer and
Thorbecke, 1986). This methodology satisfies the desirable
fundamental theoretic properties and has the advantage of being
additively decomposable. The measure can be adjusted to take into
account the differences in tastes and preferences, and prices
between and within grours. Moreover, in contrast with the more
general concept of poverty, the estimation of food poverty provides
a measures of the success of national food policies.

Methodology

The concept and the methodology of the approach used to measure food
poverty is summarized in this section from FGT, 1984, and Greer and
Thorbecke, 1986. Food poverty is defined as "a condition of lacking
the resources necessary to acquire a nutritioinally adequate diet".
Individuals who have the ability to meet their minimum food
consumption requirements would not be considered poor even if they
do not do so.



The food poverty line is set on the basis of recommended daily
allowances (RDA) of nutrient. The calorie RDA is used for this
purpose. Calorie is one of the property of food along with protein,
vitaming, taste, texture and color. However, nutritionists have
recognized that vhen commonly consumed cereal-based diets meet
energy needs, they meet protein needs as well (Latham, 1987). Many
vitamin and mineral deficiencies would be eliminated if sufficient
calories were consumed {Greer and Thorbecke, 1986). The food
poverty line denoted by 2, allows identifying the poor. G measures
the food expenditure shortfall for the k¢ individual. Let X4
represent food expenditure, then Gk.- 2Ky

The FGT poverty measure provides a method to calculate the intensity
of deprivation suffered by the poor. Sen (1976, 1978) has
formulated two axioms which a poverty measure should shtisfy:

Monotonicity Axiom: Given other things equal, a reduction in the
income of any poor individual must increase the poverty measure.

Transfer Axiom: Given other things equal, a pure transfer of income
from a poor individual to any other individual who is richer must
increase the poverty measure.

The head-count ratio does not satisfy these axioms, since it does
not show greater poverty as the poor get poorer.

The monotonicity axiom assures that the poverty measure is
responsive to severity of poverty of each individual. The transfer
axiom captures the concept of relative poverty which requires that a
poverty measure be most sensitive to the welfare of the poorest of
the poor. To satisfy the transfer axiom, it is necessary to weigh
the shortfalls so that the deprivations of the poorest are counted
more heavily than those of the less poor.

In the FGT method, the shortfalls themselves are used as weights.
In the general case, if there are q households below the poverty
line (2) in a population of n, with income in ascending order, then
the FGT poverty measures is

(1)

1%6‘*
P= " Egé‘c: ft//51‘>



A larger value of oL gives greater emphasis to the poorest poor. P
satisfies the monotonicity and the transfer axioms. Moreover, P is
additively decomprsable with population share weights according to

the formula

P=E (n*/“> P | (2)

where n is the population and Py is the severity of poverty in
subgroup r, r = 1, sece, Me P is measured by

%
B = G"‘wz"‘)kz G (3)
=)

Equation (3) is the measure of p given in equation (1) applied to
the income distribution of subgroup r. As claimed by FGT, P is the
only measure which satisfies the monotonicity and transfer axioms
and is decomposable. The decomposability property makes it possible
to determine the percentage contribution of the subgroup to total
poverty. 1If the poor in that subgroup are made non-poor then
poverty would decrease precisely by this percentage. Without
decomposability it is only possible to compare poverty measures to
demonstrate which subgroup is more seriously poor.

Measurement of Food Poverty for Bangladesh

The methodology to measure food poverty has been applied to
Bangladesh. The data on which the measures of poverty in this
analysis are based is provided by the FY82 and ry8¢ Household
Expenditure Surveys (HES). The measurement involves two steps.
First, the cost-of-calorie functions are estimates for rural ang
urban areas for FY82 and FY8G. The poverty line z is estimated from
the cost-of-calorie function. Next, the corresponding poverty
measure is estimated.
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Setting the Food Poverty Line: The welfare level of a household
depends both on the total income of the household and on its size.
Household income needs to be adjust.] to take account of variations
in household size. The HES provides data by monthly household
income groups as well as monthly per capita income groups. Since
the poverty among individuals is of ultimate interest, the
calssgification of per capita household income is used in the
analysis, based on aggregated grouped data for FY82 and FY86.

The advantage of the cost-of-calorie function procedure for
determining the poverty lines is that it calculates the actual cost
of acquiring the minimum calorie requirement to a consumer (a group
of consumers in this case). The minimum calorie requirements are
determined by taking into account both age and sex distributions in
urban and rural areas in Bangladesh, provided by the FY86 HES.
Adjusting for the age and sex compositions, the weighted average per
capita daily minimum ci-iorie requirement is estimated at 2,021 kcal
(61,472 kcal per capita per month) for rural areas and 2,075 kcal
(63,115 kcal per capita per month) for urban areas. Although rural
#nd urban sex-ratios aze quite similar, urban population reportedly
had a less proportion of children than rural areas. This results in
# slightly higher es' 'wation of minimum calorie RDA for the urban
population. It ls aszumed that the poor in urban areas (e.g.,
ricishaw drivers) work as hard, hence require as much calories as
the poor in rural areas (e.g., landless agricultural labcrers).

The estimation of calorie-cost-function requires information on
calorie consumption and food expenditure. .Data on per capita
average quantity of the various food items consumed by members in
each income grcup is available from the HES. The quantities of
actually consumed food items are converted to per capita mdnthly
calorie intake levels, C, using calorie conversion tables.  The
average per capita monthly food expenditure, denoted by X is
computed for each income group. The information on food expenditure
and calorie consumption are then used to estimate the cost-of
acquiring a given number of. calories from the cost-of-calories
function, using the Ordinary Least Squares (OLS) method.

Since the estimation involves grouped data and the number of
observations is not the same in every group, the regression
disturbance term £ would be heteroskedastic, implying that the OLS
parameter estimators using group means would not be efficient,
although would be unbiased and consistent. To overcome this
problem, a weighted regression technique designed for '
heteroskedastic regression is used to estimate the equation using
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the number of observations in each group as weights. 1In semi-log
form, the function is

InX=a+b¢ (4)

The poverty line 2 is the estimated cost of acquiring the calorie
RDA, R. From above equation,
A “~ .
7 = e (¥t RL) (5)
where 2 and'%, are the coefficient estimates of a and b,
respectively, from equation (4). Besides the semi-log form, linear,
polynomial, Cobb-Douglas, and translc, functional forms have been
used to estimate the function, but the semi~log form is selected for
its properties and good fit. This functional form allows to
estimate the corresponding elasticity of calorie consumption with
respect to food expenditure for each group, and it is theoretically
censistent because the elasticity is positive and decreases at
higher expenditure levels.

Povety Measures: The poverty measure P uses G,/2, the relative
monetary shortfall as the indicator of the relative degree of
poverty. However, two individuals having different food preferences
and facing different relative prices in different regions may
display the same monetary shortfall, but this does not necessarily
imply the same caloric shortfall. Biological deprivation depends on
which foods are dropped from the poverty line consumption pattern.
These will differ between regions in accordance with regional income
elasticities (Creer and Thorbecke, 1986).

Hence, the monetary shortfalls are converted into the cc:responding
implicit calorie deficit, to measure the biological deprivation more
accurately. ' :

The implicit calorie shortfall Dy as a proportion of the minimum
calofie requirement, R is calculated from Dy/R = E:;(qzyz“) (6)

[ =
where Ek_ is the elasticity of calorie demand faced by individuals
in k income group in area a, a = l, ...m, G:jis the monetary food
gap of income group k in area a and 2% is the food poverty line in
area a, .

Using the implicit calorie shortfalls as weights, the poverty

measure is given by the sum of the food consumption gaps squared
according to the formula:

(VST (S,

o=\ J4e=\



where

& = z®- x

o a a
A :: 1£xZ<z,01fx > 2%

'3

(x::- average per capita food expenditure of k income group},

q“‘- the numbner of per capita income groups below the

poverty line,

na'- population size in k income group, and
N = total population in Bangladesh.

P' is the poverty measure used in this analysis with a value of &£ =
2, which satisfies Sen's (1976) Monotonicity and Transfer Axioms and
also a weak form of Kakwani's (1980) Transfer Sensitivity Axiom (the
"strong form" requires <> 2). The value cf«L = 2 has been preferred
in past empirical applications; see for example, Foster et al.
(1984), Greer & Thocbeke (1986), Ravallion (1988a), Ravallion & Chao
(1988b). The poverty measure P has the added advantage of additive
decomposability with population share weights as in equation (3).
Moreover, it captures the differences in food preferences and
relative prices in rural and urban areas, as well as among different
incocme groups. :

Results and Discussion

This section presents a discussion of the results of poverty
estimates. Two levels of decomposition of poverty measures will be
provided: total Bangladesh population decomposed into rural and
urban areas, and decomposition of rural and urban population by
income groups. We shall compare the recults between fiscal year
1981-82 (FY82) and fiscal year 1985-86 (FY86).

The poverty lines are determined based on the estimated calorie-cost
function 1n X = a + bc, as mentioned earlier. The regression
estimates of the calorie-cost functions, estimated poverty lines,
and the calorie demand elasticities at the poverty lines are
presented in Tabie 1. The coefficients of b are statistically
highly significant at the 0.01 level of significance. The higher
calorie requirements as well as the relatively higher food prices
are reflected in the higher values of poverty lines for urban areas
in FY82 and FY86, compared to poverty lines for rural areas. The
demand elasticity for calories at the poverty line are estimated as
b/R where B' is the estimate of b' in ¢ = a' + b'x, the Engle’'s
curve for calories. R represents the minimum calorie requirement.
It is interesting to note that the elasticity is substantially
higher in rural areas than urban areas, indicating differences in
food preferences and/or relative prices between the two areas.
However, the absolute values of demand elasticities for calories do
not show any remarkable change over time.



Table 2 presents a profile of poverty in Bangladesh. Rather
surprisingly, the poverty measures show that a considerable poverty
alleviation has taken place in Bangladesh., The severity of rural
poverty declines sharply by 51 percent from FY82 to FY86.

Similarly, the head-count index indicates a remarkuble decrease in
the percentage of poor population in rural areas. Even the absolute
size of poor population in rural areas reduces by 15 percent, from
about 53 million people in FY82 to 45 millioan people in FY86,
However, both the severity of poverty as weli as the percentage of
poor population in urban areas register slight increases. The
absolute number of those consuming less than recommended minimum
calories in urban areas rises from 7.7 million people in FY32 to €.4
million people in FYB6.

The decomposability of poverty measure makes it possiBle to
attribute a given amount of poverty to rural and urban areas. 1In FY
82, rural areas contributed to 94% of total poverty in Bangladesh,
although 86% of total Bangladesh population lived in rural areas.

In FY86, rural areas accounted for 87% of total population, and 90%
of total poverty. However, rural poverty was 29% more severe than
uzban poverty in FY86, in spite of significant reductions in beoth
severity uf poverty and in percentag. of rural people below the
poverty line, from FY32 to FY86.

The large reduction in rural poverty in the four-year period may be
questionable, despite the fact that ther~ has been improvements in
some of the poverty indicators. A change in the methodology in
collection of the HES data from FYB4 could have contributed to show
a delusive picture of the actual situation. Thess issues have been
discussed in detail elsewhere (please see Rahman and Haque, 1988;
World Bank, 1987 and 1988). We shall examine the factors that might
have contributed to the reduction in rural poverty.

There has been a significant (35%) increase in rzal wage in
agriculture, which constitutes a major portion of income of the
rural poor. Moreover, real wage in the small scale rural industry
increases by 43% over the period FY82 to FY86. A World Bank study
(1987) reports an upward trend in rural employment situation -~ a 23%
increase in employed rural labor force from FY8]1 to FYB4. 1It is
likely that the improvements in rural real wages and employment
situations have had a significant positive impact on income of the
rural poor. Since the income elasticity of demand fer food is
relatively high among the low income people, it is expected that
income gains to the poor would create a substantial increase in
effective demand for food, and thereby increased calorie intake.
The World Bank (1987) study also reports an increase in food
availability to the rural poor through substantial progress in the
Food-for~Work and the Vulnerable Group Feeding Programs.
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There was also a considerable increase in rural credit (such as the
program initiated by the Grameen Bank) and inflow of other resources
(e.g. an increased allocation for rural infrastructure developnent)
during 1982-86 period (World Bank, 1987). A more recent World Bank
report compares the results from the surveys conducted by the
Ingtitute of Nutrition and Food Science (INFS), and the nutritional
status assessment module of the Household Expenditure Survey (HES).
The results suggest vhat the proportion of children in rural areas
suffering acute malnutrition had declined from about 20% in FY76, to
about 8% in FY86 (World Bank, 1988).

The above evidences support our results that at least some
improvement in rural poverty situation has taken place.

As mentioned earlier, our results show a slight increase in the
incidence and severity of urban poverty over the period FY82 -
FY86. Indications of this increase is however, less apparent.,
Trends in daily real wages in the urban industrial and construction
sectors show modest increases in a few industries while decline in
others. The World Bank Study (1987) reports a 5% decline in the
absolute number of employed urban civilian labor force from FYBl1 to
FYB4, despite an increase in urban population. The HES reports a
3.2% reduction in per capita average quantity of foodgrain
consumption (focdgrains accounted for 83% of total calorie intake)
in urban arsas from FY82 to FY86.

Table 3 presents a comparison of our results with a recent, and
perhaps, the most widely discussed study on poverty in Bangladesh by
Rahman and Haque (1988), commissioned by the World Bank. Two
interesting observations can be drawn from Table 3:

i) In terms of head-count measure of rural poverty cur results
conform with that obtained by Rahman and Haque although the later .
shows a higher magnitude in rural poverty reduction;

ii) In the case of urban poverty our results contradict the one
claimed by Rahman and Haque.

Although both studies have used the HES data for poverty
measurement, the difference in the results are due to the difference
in the methodology. The Rahman and Haque study has adopted the
method of valuing the minimum consumption bundle to arrive at the
poverty line. We have already discussed the problems of using this
method, which ignores the difference in tastes and preferencas of
individuals between different income groups, region.., ahd over

time. Rahman and Haque recognize that the direct method of
measuring poverty on the basis of actual consumption of calories is
more reliable. But they justify the adoption of income method
because it satisfieg the poverty of ability of an individual to
acquire minimum consumption items. As mentioned earlier our
methodology preserves this important property of ability to consume,
while provides an accurate measure of poverty by consumption, and
thereby, captures the difference in taste and preferences, and
relative prices.
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In their study, Rahman and Haque also presents the Sen indices of
poverty (which measures the severity of poverty), however, their
Gini Coefficient based intertemporal Sen indices cannot be
meaningfully compared, because we have found that the corresponding
Lorenz curves for the two time periods intersect, for both rural and
urban areas.

The comparative results of our second level of decomposition of
absolute poverty measures are presented in Table 4. Due to
different sizes of income groups within as well as between time
periods, and the differences in the value of nominal income
brackets, the groups are not directly comparable. In order to
facilitate comnarisons, therefore, we have plotted the cumulative
distribution of population ranked from poor to rich according to
increasing implicit calorie consumption, and fitted curves. For
example, the poorer individuals labeled "percentile 5", have an
average level of per capita food expenditure less than 95 percent of
population in the respective rural or urbaa areas. Similarly, the
high income individuals, labeled "percentile 90" have per capita
average food expenditure greater than 90% of the population. The
results indicate that, despite striking improvements in calorie
intake in rural areas considerable differences between rural and
urban areas remain in FY86 for the bottom two percentile groups.

Table 5 and 6 present the measures of the severity of poverty, i.e.
the measure of inequality of distribution of individuals in terms of
calorie consumption among the poor -~ the concept of relative
poverty. The measures suggest that, if the bottom 10 percent of the
poor were made non-poor in rural and urban areas then poverty would
have decreased by 42% and 33% respectively in rural and urban areas
in FY82. The contributions of the poorest 10 percent to poverty
have increased to 57% and 43% in F?86 in rural and urban areas,
respectively.

Therefore, poverty has become relatively more severe for the poorest
of the poor over time in both urban and rural areas, although
absolute poverty situation has improved in rural areas. This notion
of relative poverty has important policy implications. For
instance, elimination of poverty of the bottom 308 of the poor in
FY86 would lower rural poverty by 86%, while poverty would decline
by only a meager 1% if toy 02 of the poor are made non-poor. In
terms of head-count index, hcwever, poverty elimination from 30% of
the poor in FY86 would reduce the percentage of poor population in
rural areas from 51.6% to 36.1% regardless of what segment of the
poor population are brought above the poverty iine. The measurement
of the severity of poverty (i.e. the concept of relative poverty) is
crucial as long as any portion of the population exists below the
poverty line.



Table 1. Estisated Food Poverty Lines

11

Hinisua
calorie
requirenents {R)

Food poverty
line (Taka per

Elasticity of calorie
demand with respect
to food expenditure

Calorie cost function {Per capita gonth per at the poverty
frea InX=a+bC R% Per month) capita) 2% line t €Y
1981/82
"""" -4

Rur al In X = 3.1040,267x10 € 0.99 61,472 113.98 0.51
{38.5)
-4
Urban In X = 2,7040,364210 C 0.9¢9 43,115 147.88 0.43
{54.8)
1983/864
-------- -l’ .
Rural In X = 3,72¢0, 248280 C 0.99 51,472 190.04 0.4
{2%.4)
-4
Urban In X = 3.1040,392:00 C 0.99 63,115 264,07 0.40
(339
Fiqures in perentheses reprasent t - ratips.
Ay

/3 The demand elasticity for calories at the poverty line, €%, are estisated as — where ’L:is the estimate
of b7 in C = a”+h” In X, the Engel ‘s curve for calories. R
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Table 2: A Profile of Poverty in Rangladesh

P e o 07 s 2 0 Y e 0 e e e 0 8 T O 0 om0 e -

% contribution

Poverty Poverty to total Poor Population
Line Servity Poverty /a
Area (Yaka) ok =2) 1 of Ares 1 of Total
- - F; 82 -
Rural 113.98 0. 0401 94.3 7.8 61.9
lirban 147.88 0.0150 3.7 65,3 9.1
Bangl adesh - 0.0366 00,0 - 70.9
FY B8
Rural 190.01 0.0197 8%.9 5.6 5.1
Urban 26407  0.0153 10,1 5.8 0.4
Bangladesh - 0.0191 100.0 -, W5

Tt 0t o e o " o o 0 o 0B O ——-

fa Calculated as: 100 X (area population/total population) X {area P)/total P,
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table 3: Comparative trends in Poverty

————

/b

/t

/d

Year Rahwan & Haque Study /a  Present Study /b

fural Urban fural Urban

FYe2 M1 50.7 71.8 5.3
Fyas 7.1 29.4 5.6 b6.8

Direct Measure /d

Fya2 L 67

Fyad 7 48

Results from Rahman and Haque (1988) study correspond to a
poverty line calorie requireaent of 2200 calories per person
per day. Poverty line in our study are based on calorie
requiresent of 2021 and 2075 calories per person per day, for
rural and urban areas, respectively.

Our estimates is based on implicit calorie consuaption method,
which utilizes both consusption expenditure as well as actual
consumption of calories, thereby satisfies the property of
econosic ability to consume.

Based on consuaption expenditure.

Rased on consusption of calories,
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Table 4: A Comparison of Calorie Intake

Percentile Estimated Calorie Consuaption as
of Population Percent of Minisum requiresent /a

{Ranked froa Fya? Fygs

Poor to Rich) ~--ecccmcccmca .

Rural Urban Rural Urban

5 4B 71 60 70

10 S8 16 69 15

20 69 t 2 By

h{( 78 85 a9 84

40 B2 B9 94 90

50 a8 P 99 94

60 95 97 104 98

70 99 102 {10 101

80 104 107 119 107

90 114 14 124 3

95 124 117 132 113

T T S e e e e e d e e d ke ————— e c e

/a Estimated implicit calorie consusption based on the
concept of ability to consuse.



Table 5: A Comparison of Contribution to Poverty

-t o e e e - e

Cumnlative % Contribution to Poverty /a

Percentage @~ ---e-ee- --

of Poor Population Fyaz2 FY8b

taccording to 0 seeeeeeeeeeeeeeen

increasing incoae) Rural  Urban Rural  Urban
3 29 20 36 2]
10 42 3 87 43
20 b6 57 78 b3
30 19 72 86 76
40 89 84 93 B7
30 94 91 9% 93
0 98 95 97 97
70 99 98 99 99
80 99.5 99 99,5 99.6
90 99.8 99.8 99.7 99.8

/a Estimated using o{=2,



Table b: Decomposition of Poverty by Income Sroups

- 0 o oy 95 e e o

Monthly e
Income Rural Urban
broups 1 of Rural X of Urban
{Taka/capita) Population  Population
Fya?
(50 5.1 - 0.5 -
50- 74 24,0 3.9 3.2 0.4
75- 99 33,9 12.0 9.1 1.9
100-124 a7 20,0 13.5 4.9
125-149 I11.5 25.5 16.3 1.3
150-174 §.6 18.4 13.7 8.5
175-199 0.1 10.4 11,5 8.1
200-249 0.0 8.5 4.0 13.5
250-299 - 1.2 - 11.8
100-349 - 0.2 - 1.0
100,90 100.1 71.8 65.3
Fyes
¢ 150 3.3 1.2 2.1 0.5
150-174 22.7 4,2 2.8 0.5
175-199 20.2 9.7 3.8 1.4
200-249 18.9 5.4 12.9 5.4
250-299 1.9 22,8 16,4 8.1
J00-349 1.0 16.1 13.7 10,1
350-399 - 8.7 - 8.5
400-449 - 3.9 - 8.1
450-499 - 1.8 - 8.5
S00-579 - 0.2 - 13.1
600-499 - 0.0 - -4
100,90 100,0 5.6 6.8

/a Calculated as:

100 X lincome grovp population/area population) X {income group P)/area P,
Estimated using oL =2,
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Food Production

EXECUTIVE SUMMARY:

THE SITUATION:

Bangladesh is a riverine environment. Eighty peroent of the
oountry is delta which floods annually. The floods are a mixed
blessing. As the uncontrolled inundation imperils people,

inf mstmucture, crops and livestock, the floods deposit silt and
recharge the water table. Rivers are the principal means of
transport and communication. The tropical monsoon climate,
along with the uplands, favors production of almost any variety
of crop and tree. The people woik hard and are very
resourceful. They have leamed to live with floods and
typhoons, while producing rice and other crops for domestic
consunption. The delta, which comprises 80% of the land area,
consists of deep moderately fertile alluvial and terrace soils,
The balance of the land is hilly, rising to as much as 1,000
meters, where agricultural potential is limited by fertiiity and
erosion. The supply infrastrmcture is less well cdeveloped than
the rice marketing system which moves this hasic food staple

efficiently.

Population is currently growing at the rate of 2,5 percent per
year. Production of food grains and vegetable oils lags behind
national demand. Productivity, whether measured as food
produced per hectare or per person, appears to have reached a
plateau after dramatically increasing for several years.

THE POTENTIAL:

If current research yields represent crop productivity
potentials, national average yields have reached only about
one-fourth of the potential, except for Boro and T. Aman rice.
The better famers, using HYVs and recommended inputs, have
attained yields of twice the national average. If technology
were fully utilized with the current cropped and irrigated area,
the oountry ocould meet food grain requirements to the year
2000, Irrigated area ocould be increased about 3.6 times f rom
the current 1.92m hectares. If the irrigated area were
increased and current technology were applied to Boro and T,
Aman rioce, the country could meet food grain requirements to the

year 2007,

Diversification into high-yielding food crops, such as maize and
white potatoes, and improved oilseeds, offers even greater
potential. Planting HYV boro rice and wheat could supply food
requirements to year 2005. Using Boro rice and maize, food
requi rements could be met to year 2017.

So Bangladesh has the potential for meeting food grain

requi rements with current technology into the early 21st
century. Additional production to meet food needs beyond 2020
can be achieved thmugh agricultural research, which could
obtain gains of around 1-2% per year from most crops. Thus,
assuming that the population growth rate continues to decline at
the current rate, Bangladesh should be able to meet food

requi rements well beyond 2020.
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THE OPPORTUNITIES:

Food preduction could be increased significantly by three
approaches.

Increase irrigation: An additional 4.98m hectares of irrigable
land could be brought into production using available water

resources.

Diversify crop production: Diversification into high-yielding
food crops such as white potatoes and maize and/or improved
oilseeds offers even greater yield potential.

Intensify production: Resource investment, i.e. inputs and
husbandry techniques, could be intensified to increase
production per acre. Current crop production technology could
be utilized on all existing irrigated and rainfed areas.

THE CONSTRAINTS AND PROBLEMS:

Technial problems: Some HYV and husbandry recommendations do
not fit the cropping system or take into account the
productivity potential. Farm draft power is not sufficient to
expand acreaje nor do cattle have sufficient capacity to prepare
existing land rapidly and effectively as cropping intensity
increases. Fertilizers are not formulated to include
micro-nutrients.

Sustainability: Virtually all plant residues are used for
fuelwood and livestock feed which reduces soil organic matter
and thus productivity. Unless micro-nutrients are included in
fertilizers, soil fertility will decrease as cropping is
intensified.

Systems problems: Farmers frequently are not aware of research
technology. If aware, they may not have the means or facilities
to utilize this technology in their environment. Inputs such as
irrigation water and HYV seed may not be available. Efficient

use of irrigation water is reduced by the system of distribution

and irrigation techniques.

Socio-economic problems: Fragmentation of land and inequitable
lease arrangements cause reduced investments of production
resources to reduce risk. People are unaccustomed to production
and consunption of crops other than rice and oilseeds and
markets have not been developed.

Policy: The fixation on "Rice and Water" by policy makers and
pPlanners prevents consideration of other viable options for

crops and cropping systems.
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POSSIBLE APPROACHES TO ALLEVIATE CONSTRAINTS:

Increase the Adoption of Technology: Increase the rate of
technology transfer to farmers by intensifying on-farm research
in more agro-ecological zones; by involving more of the existing
research of ficers in on-farm research; and by intensifying the
technical training of extension personnel. Concentrate on crop
diversification, irrigation techniques, fodder for draft
animals, poultry, and fisheries. Improve ocoordination and
ocooperation among institutions to enhance technology transfer,
on-farm research, result demonstrations, and the supply of
inputs.

Improve the Utilization of Irrigation Water: Improve
distribution systems to deliver more water. Teach improved
irrigation techniques. Diversify crop production using low
water requirement crops.

Increase the Availability of Improved Seed and Fertilizer:
Provide fertilizer blended to meet crop and soil requirements
including micronutrients. Establish a national seed production
and distribution company to provide high quality, genetically
pure seeds for field crops and vegetables at more sales

outlets. Provide enough HYV or "improved" varieties of crop and
vegetable seed every year to plant 20% of the production area.

Increase Farm Power for Cultivation: Grow additional green
fodder as field crops and forage-producing trees to improve the
work capacity of draft animals. Switch from a span of two oxen
to a single animal. Encourage use of power tillers which can be
used for multiple tasks such as cultivation, water pumping,
operating mills, and for local transport.

Increase Diversification of Crop and Livestock Enterprises:
Increase use of agro-forestry to supply fuelwood, livestock
fodder, and fruit. Establish commercial and village poultry
flocks for meat and eggs. Improve village fisheries. Provide
resear ch technology for alternative crops and cropping systems,
with emphasis on low water reguirement crops.

Improve Drainage and Flood Protection: Reduce risk and increase
intensive investient of resources on areas of low level flooding
by building low embankments. Revamp roads and drains so that
moderately and deeply flooded lands will drain more quickly and

completely.

Reduce Fragmentation of Land Parcels and Improve Equity of
Leases:

Determine cause and possible approaches which can be used in
educational programs to reduce furthur fragmentation of land
parcels and to encourage equitable leases.

Improve the Health of the Farming Population Through Better
Nutrition: Crops such as wheat, white potatoes, most
vegetables, maize, and oilseeds produce higher yields with less
irrigation water than rice. Vegetables would also improve

nutrition.
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PRESENT AND ADJUSTED USAID PROGRAM

Since 1977, USAID activities have been devoted to rural
electrification, higher education, agricultural research and
fertilizer marketing.

The agricultural research activities have developed a national
capacity for food research and on-farm research. It is
recommended now that USAID refocus efforts toward developing an
accelerated technology transfer capacity from the research
institute to the farmer. The program would concentrate in the
areas of on-farm research and training for extension workers in
the areas of crop diversification, irridgation systems and
techniques, draft cattle nutrition and fisheries.

The fertilizer program has privatized the marketing structure
for imported and domestic manufactured fertilizer. It is
reocommened that this program now address privatization of TSP
manufacturing and, in the future, nitrogen manufacturing plants
and blending plants.

A complementary program is reconmended for involvement of a
brivate seed company in the privatization of the seed import and

marketing sector.

It is recommended that USAID work with knowledgeable
institutions and other donors to determine ways that land

fragmentation can be slowed down and that improvement can be
made in the equity of land leases so that farmers are more
willing to invest in intensive production.

It is recommended that USAID give attention again to national
efforts to improve the quality of human resources for the total
agricultural industry.

PROGRAMS RECOMMENDED FOR USAID INTERVENTIONS:

The following programs are recommended for consideration by
USAID. They are ranked by priority.

--Fertilizer Formulation, Marketing, and Distribution - US$25m

~--Research Technology Transfer - US$40m

——Exgansion of Irricated Land and Improved Water Use Efficiency
- US$15m

~-Reduce land Fragmentation and Improve Equity of Leases - No
ocost estimate
made

--Seed Import, Production, and Distribution - US$20m
—=Shrimp and Prawn Production - No cost estimate made

--Farm Power for Cultivation of Food Crops - US$10m



CONCLUS ION:

Assuming current decline in population growth rate, the
Bangladesh agricultural system can meet national food
requirements, provide more employment in the agricultural
production and support sectors, and evern generate modest amounts
of food for export well into the 21st century. However, some
impor tant adjustments will need to be made in both production
and suprort components of the svstem. Production will need to
be diversified from major emphasis on rice to alternative higher
yielding lower water requirement food crops. Investment in
production must become more intensive than extensive as land and
water resources are stretched to the limit. More efficient use
of irrigation water must occur. Research will need to
oconcentrate on increasing the yield ceiling of food crops and
sustaining productivity of the soil. The rate of transfer of
technology will need to be accelerated. Government investment
will need to shift from involvement in production to reaqulation
of the privatized supply sector and to monitoring of the
production system to remove disincentives.



Agriculture Sector Analysis

Food Production

I.Introduction

A.Population Growth vs Potential Food Supply

The population of Bangladesh is currently growing at the rate of
2.5 percent per year. Food production, in terms of food grains
and vegetable oils, lags behind national demand (Fig. 1).
Productivity, whether measured as food produced per hectare or
per person, appears to have reached a plateau after cdramatically
increasing for several years. The deficits between national
production and food requirements have been made up by imports of
food grains and vegetable oils.

Shortfalls in national foodgrain production during the 1983-1988
period ranged from 299,000 mt in 1983/84 to 1,019,000 mt in
1987/88 (Table 1). During recent years, the better farmers
using HYVs and recommended inputs attained yields which were
twice the national average (Table 5). If we consider current
research yields to represent crop productivity potentials in
Bangladesh, then average farmer yields have reached only about
one-fourth of the potential, except for Boro and T. Aman rice.

Put another way, if existing crop technology were applied,
production could be substantially increased. For example, if
technology were fully utilized with the current cropped and
irrigated area, the country could meet food grain requirements

to the year 2000 (Table 8).

Another unexploited potential is expansion of the irrigated
area. The MPO 1986 National Water Plan (16) gives net
cultivatable area (NCA) as 9.03m hectares (not including 0.42m
hectares of active floodplain). Of the total NCA, 7.56m
hectares is suitable for irrigation, but water resources are
available for only 6.90m hectares. The MPO Report estimated
that 1.92m hectares was under irrigation, so irrigated area
could be increased about 3.6 times to fully utilize the
available water. If the irrigated area were increased to the
limit of available water and current technology were applied to
Boro and T. Aman rice, the country could meet food grain
requirements to the year 2007.
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Diversification into high-yielding food crops, such as maize
and white potatoes, and improved oilseed crops, such as
mustard, offers even greater production potential. Using
current technology, if all irrigable land were brought into
production and 50% of the total irrigated NCA were planted in
irrigated HYV Boro rice and the balance of suitable land into
HYV wheat, then food requirements could be met to year 2005
(Table 11). Using the mix of Boro rice and maize, food
requirements could be met to year 2017 (Table 12). 1In
comparison, with the curent mix of food grains, food
requirements could be met only to year 2000.

So, with current technology, Bangladesh has the potential for
meeting food grain requirements into the early 2lst century.

But what then?

Agricultural research can coax gains of around 1-2% per year
from most crops. Most of this gain could be translated
through technology transfer into additional foodgrain
production. Thus, assuming that the population growth rate
continues to decline at the current rate, Bangladesh should
be able to meet food requirements well beyond 2020.

B.Bangladesh Agriculture in the 21st Century: Some Scenarios

Assuming current decline in population growth rate, the
Bangladesh agricultural system can meet national food
requirements, provide more employment in the agricultural
production and support sectors, and even generate modest
amounts of food for export earnings well into the 21st
century, if some important adjustments are made in both
production and support components of the system. Production
will need to be diversified from major emphasis on rice to
alternative higher yielding lower water requirement food
crops. Investment in production must become more intensive
than extensive as land and water resources are stretched to
the limit. More efficient use of irrigation water must
occur. Research will need to concentrate on increasing the
yield ceiling of food crops and sustaining productivity of
the soil. The rate of transfer of technology will need to be
accelerated. Government investment will need to shift to
regulation of the privatized supply sector and monitoring of
the production system to remove disincentives.

If the strategy is to concentrate agricultural production on
rice and water rather than diversification and water use
efficiency, then the industrial sector will need to develop
more rapidly to create employment and export earnings.
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Great care must be taken to avoid those changes in flood
management, ground and surface water reservoirs, and soil
conditions which could reduce soil productivity and
availability of irrigation water during the the non-flood
season.

In short, the human and natural resource productive potential
is there and it can be realized with those adjustments and
investments which will allow and encourage expression of that
potential.



II.Domestic Food Production:

Food production could be increased significantly by three
approaches. Suitable land not now under irrigatica ocould be
expanded to the limit of available water resources. Resource
investment, i.e. inputs and husbandry techniques, oould be
intensified to increase production per acre. The mix.of food
grains, pulses, and oilseeds could be expanded by adding
different high-yielding low water requirement crops such as
maize, wheat, and white potatoe§.

Ir~rease irrigated area: An additional 4.98m hectares of
i+ 1gable land could be broughtiinto production using
available water resources. If current yield levels (with
1.9% annual increase) were obtained on all available
irrigated land, then food grainiproduction would be ,
sufficient to meet national requirements only to year !1992.
This would require irrigable land to be brought und. -

irrigation at the rate of 25.7%;per year.

Intensify production per hectare: Current crop production
technology oould be utilized on all existing irrigated and
rainfed areas. To meet national food requirements at the
year 1995 would require a growth rate of 5.0% per year in
yield per acre obtained from adoption of technology. !The
current growth rate trend is 1.9%. .
Diversify the mix of cereal grains: Crop diversification
into high-yielding food crops such as white potatoes and
maize and/or improved oilseeds offers even greater yield
potential. If part of the potential irrigable land were
planted to maize, the national good grain requirement at year
1995 could be met by increasing maize area from 810 hectares
to 706,000 hectares (assuming continuation of present growth
rate for other cereals). This would require allocation of
14.2% of the potential irrigable land to maize. ,
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II1I.Constraints to Increased Production

The lag and stagnation in growth of national food production
can be attributed to several problems. These include
technical, systems, human, and policy dimensions.

Technical problems: The research recormendations may not fit
the cropping system or take into account the productivity
potential. The command area of many deep tube wells (DIW),
shallow tube wells (STW), and low lift pumps (LLP) may not be
effectively irrigated (16). Draft power may not be
available; draft cattle may not have sufficient capacity to
prepare existing land rapidly or to cultivate additional area
(26). Use of all plant residues for fuelwood and livestock
feed reduces soil organic matter and thus productivity.
Livestock and poultry are not managed in such a way that they
contribute the maximum to human nutrition.

Systems problems: Farmers may not be aware of research
technology. If aware, they may not have the means or
facilities to utilize this technology in their environment.
Inputs such as irrigation water and HYV seed may not be
available. Efficient use of irrigation water may be reduced
by the system of distribution. Lack of coordination and
cooperation among various agricultural institutions may delay
or dilute the full benefits of information and services.
Markets may not be able to absorb overflow production.
Markets have not been developed for new crops.

Human problems: Land may be so fragmented as to cause
‘Teduced management efficiency and intensity of production.
There is a strong tendency toward risk avoidance among
lease-holders and those who cannot control irrigation and
flood water; production factors are under-utilized and poorly
mobilized with the result that household efforts and
resources are not invested intensively toward increasing
output per acre (14). Individuals with means tend to
accumulate additional land (extensive investment) rather than
make intensive investment in production. There may be
socio-cultural inhibitions to newer crops. Poor human
nutrition may reduce efficient and effective output.

Policy problems: The fixation cn "Rice and Water" by policy
makers and planners may prevent consideration of other viable
options for crops and cropping systems (1).
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Iv.Opportunities and Methods to Alleviate Constraints

In section III above, major constraints have been identified
which prevent closing the gap between national food requirements
and food production. These problems are examined in more detail
below, along with some oppertunities and methods to alleviate

the constraints.

A.Expand area under irrigaticn: The key to increased
agricultural production lies in the expansion of the area under
irrigation. Without adequate water, other inputs such as
fertilizer and HYV seed wo;; mpt be utilized to their full
potential. Bangladesh has demonstrate that it has the capacity
to expand the area under irrigation in a very short time. From
1976/77 to 1986/87, the area irrigated increased from 1.2
million hectares to 2.2 million hectares, an increase of 83%.
the initial thrust should be in the development of groundwater
sources through shallow tube wells (STWs) and deep tube wells
(DTWs). These are less expensive and less complex to operate and
maintain than surface water development. The World Bank has
estimated that it is entirely feasible for Bangladesh to install
some 24,000 DIWs and 412,000 STWs between now and the year 2000
in order to reach self-sufficiency in fcodgrain production. This
rate of increase is actually below the levels already achieved

in peak years.

The assumptions are made that:

--The government will remove all restrictions on private
importation and installation of STWs and DTWs.

--The government will complete the privatization of DIWs
and turn over their maintainance and repair to the private
sector.

—-Land under irrigation will expand to the limit of
irrigable land available water..
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B.Increase access to research technology: Intensive
agriculture involves highly technical and very complex
subject matter which, in turn, requires a research staff
which understand the technology, as well as effective
dissemination methods. The tropical and sub-tropical
climate in Bangladesh favors a wide variety of crops, plus
livestock, fisheries, and agro-forestry enterprises (10).
The large number of farmers further exacerbates the
situation. But techrology is available now which could
increase productivity (see Table 4). If that technology
were applied, production could be increased immediately and
sustained at a higher level. For most crops, there is a
high potential for success in transferring technology
(Table 13). The opportunity now exists to exploit transfer
of technology. Research technology can be transferred by
intensifying on-farm research in more agro-ecological
zones; by involving more of the existing research officers
in on-farm research; and by intensifying the technical
training of extension personnel (see, for example, FSR
reports (23), (24), and (25). While expanson of the
irrigated area would increase production extensively, only
accelerated technology transfer can intensify and diversify
production and bring about significant sustained growth in
production and income. Impact could be expected in the
short term.

The assumptions are made that;

—-Productivity of delta and terrace soils can be sustained

—Intensive agricultural technology can be transferred to
farmers and they will utilize technology to intensify
production

--Adequate inputs will be made available

--Surplus production and imports of foods will be managed
in such a way that farm-gate prices and production per-
acre will not be depressed

C.Provide Human Resources Trained to Support the
ChangingDemands of Agriculture

See AnneXx 4-Institutional Analysis
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D.Maintain Economic Production Units of Land and Improve Equity
of Land Ieases: While land fragmentation may spread risk
because of different physiographic location of parcels, the -
usual result is loss of efficiency. Eventually the land parcel
becomes so small that the farmer cannot earn income sufficient
to support the household. Inequitable lease-holds significantly
reduce the willingness of the tenant to invest fully in those
inputs required for intensive production (14). Because leases
are short-term, tenants are unwilling to invest in measures that
will sustain agricultural production. This is a serious problem
which has accelerated in the last five years. The causes are
complex and deep-rooted. The solution will likely involve
socio—cultural and legal considerations, as well as economic
issues, as some groups gain and others lose in the rural
conmunity. This is a high priority problem. Resolution and
impact on production are medium to long term.

The assumptions are made that:

~-Farming will continue as a labor intensive enterprise
with increasing rural employment

~-Farmers will intensify investment per acre and
increase production

--Research can continue to develop technology for
increased sustained crop yields

E.Improve Distribution Systems for Irrigation Water and Teach
Farmers Irrigation Techniques for Low Water Kequirement (LWR)
Crops: While lack of pumping capacity may affect irrigation
efficiency in some areas, the opportunities for increasing
production lie in improving distribution systems to deliver more
water and in increasing the area of IWR crops (10). If farmers
are taught how to irrigate LWR crops, production can be
diversified and yields will increase. Efficiency of delivery
systems and equity of water distribution can be improved by
training of informal irrigator groups. If this constraint is
alleviated, increase in production can be expected in the short
term.

The assumptions are made that:

—-Ground and surface water resources for irrigation
will continue to be available at the current level

—-Land under irrigation will expand to the limit of
irrigable land and available water

—Intensive irrigation technology can be transferred
to farmers
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F.Increase the Availability of HYV Seed Which Fits the Cropping
System: In some cropping systems, the HYV available does not
fit the conditions of the cropping system. One example is the
HYV developed for T. Aman rice which, if planted late, suffers a
drastic reduction in yield. One avenue for alleviating this
constraint is the On-Farm Research program which has
responsibility for identifying and solving such problems. There
are not adequate seed stocks of HYV or "improved" varieties
available to provide replacement every 4-5 years, and, for many
crops, seed is not available at all (Table 14). The opportunity
exists for a national seed production and distribution company
to provide high quality genetically pure seeds for field crogs
and vegetables at more sales outlets (Table 15). Time to
alleviate this constraint would be medium term, but the impact
could be realized in the short term.

The assumptions are made that:

—-Adequate inputs will be made available for an
intensified and diversified.agriculture

—-Research can continue to raise the yield ceiling

—-Ground and surface water resources for irrigation will
continue to be available at the current level

--The BDG make consistent and orderly progress toward
privatization of the input supply side of agriculture

G.Improve Coordination and Cooperation Among Agricultural
Institutions so That the Farmer is Served Effectively and
Efficiently: If coodination and cooperation were improved among
institutions such as BADC, BARI, DAE, BAU, and BWDB, then inputs
and information ocould be delivered to the farmer more quickly
and efficiently. A coordinated approach would focus
organizational energies on technology transfer, on-farm
research, result demonstrations, and the supply of inputs.
Resolution of these problems ocould be realized in the medium
term but the impact ocould be occur in the short term.(See also
Annex 4-Institutional Analysis).
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H.Increase Farm Power for Cultivation: Adequate numbers of
draft animals may be unavailable due to flood-related deaths.
Oxen lack sufficient strength to effect rapid turn-around
between crops and during the dry (rabi) season (26). The
opportunities lie in two directions: one is to improve the
capacity of draft animals and the other is to accelerate
introduction of power tillers.

Improving the capacity of draft animals can be accomplished by
growing additional green fodder as field crops and
forage-producing trees (8). As animal nutrition improves, draft
capacity increases. Cattle grow larger which permits the switch
from a span of two oxen to a single animal.

Introduction of power tillers offers both advantages and
disadvantages. The advantages are that power tillers can be
used for multiple tasks such as cultivation, water pumping,
operating mills, and for local transport. Tillers require no
herding nor diversion of land for fodder and grazing. The
disadvantages are that they require different maintenance
skills, special tools, and cash for engine fuel. Power tillers
may create additional problems of equity.

Alleviation of this constraint by improving draft power or
mechanical tillers would have impact in the short term.

Improving draft power would require medium term effort.

Providing mechanical tillers oould be accomplished in short term.

The assumptions are made that:

~--Technology for improved nutrition and management of draft
cattle can be transferred do farmers

--Adequaté farm power for cultivation and irrigation will
be made available

--Iand under irrigation will expand to the limit of
irrigable land and available water
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I.Drain Moderately Flooded Lands More Quickly and Protect Fields
from Flash Floods: Two methods would provide alleviation in the
short term. One method is to install low embankments and
polders to restrict damage from flash flooding and low level
flooding. This measure is within the means of groups of

farmers. A more extensive large scale problem is revamping
roads and drains so that moderately and deeply flooded lands
will drain more quickly and completely (16). Better engineering
and culverts would provide better drainage in the near term.

The assumptions are made that:

—-land under irrigation will expand to the limit of
irrigable land and available available water.

—--Farmers will intensify investment in production.

—--Farming will continue to be a labor intensive
enterprise.

J.Improve the Health of the Farming Fopulation Through Better
Nutrition: The problem is that many people in rural areas do
not receive adequate calories and vitamins (19). This situation
is exacerbated by growing landlessness and unemployment during
part or all of the year. Improvement in nutritional status can
be partially alleviated through diversification of field crops
and by household vegetable production. If the irrigated area
can be expanded and production diversified, some additional
rural employment should be generated which would provide more
income for purchasing food. If technology and inputs such as
seed of improved varieties were made available, then increased
vegetable production and diversification in field crops oould be
expected (2). Impact could be expected in the short term.

The assumption is made that:
--Diversification of the cropping pattern will increase

rural incomes and nutrition as well as increased work
output of male and female farmers

K. _Increase Access to Affordable Credit for Food Crop Production:

See Annex 4-Institutional Analysis
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V.Food Production Programs

In the table that follows, a series of programs are described
to alleviate constraints to food production. The programs
include a statement of objective and methodology. Estimates
of the time required to implement the program, the expected
time to pay-off, and predicted impact on agricultural
production and rural income are included.

The follewing criteria were used to allocate priority amorig
the programs:

High priority - Critical constraint to increased
production and rural income.
Alleviation would have significant
impact on production and income.

Medium priority - Significant oonstraint to increased
production and rural income.
Alleviation would have moderate
impact on production and income.

Low priority - Important oconstraint to increased
production and rural income.
Alleviation would have moderate
impact on production and income.

The length of time in the categories of "Time to Pay-off" are:

Short: 2-5 years

Medium: 5-10 years

Long: 10+ years
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Program and Priority

Time to

Implement

Time to
Pay-off

Predicted
Impact

A.

High Priority

Expand irrigated area and improve
irrigation techniques to diversify
crops and increase production of
winter season crops.

. Expand transfer of research technology

to increase national food production,
yield per acre, and net farm income
through:

-—crop diversification

~--irrigation techniques

~-fisheries

~-fodder for draft cattle

Privatize the fertilizer marketing,
distribution, and manufacturing
industry to improve distribution of
appropriate fertilizers and to reduce
governiment costs.

Privatize the seed system to increase
quality and quantity of seeds to
increase yields and diversify crop
production.

. Reduce land fragmentation and improve

lease equity to increase intensity of
investment in production and to promote
greater equity of farm income.

Expand shrimp production, to earn more
foreign exchange and increase income.

Expand farm power capacity so that more
land can be aultivated, production
investment is intensified, and crop
production increases.

Shor t-
medium

shor t-
medium

Medium-
long

Medium

Medium-
long

Short

Medium

Short

Short

Medium

Medium

Medium

Short

Medium

High

High

High

High

High

High

High
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conserve the soil resource base, to
increase draft power for production,
and to improve health through better
nutrition.

Program and Priority Time to Time to Predicted
Implement Pay-off Impact
Medium Priority

A. Develop technically qualified personnel Medium- Medium- Medium
oriented toward improving the efficiency long
and effectiveness of technology transfer
and input supply.

B. Improve drainage and protection for Medium- Short- Medium
moderately flooded lands to reduce long medium
risk to investment and increase crop
production.

C. Improve coordination and cooperation Medium- Medium Medium
among agricaultural institutions to long
increase flow of information and
availability of inputs and services
to farmers.

D. Expand commercial and farm poultry Medium- Medium High
flocks for meat and eggs to increase long
income and to improve health through
better nutrition.

Program and Priority Time to Time to Predicted

Implement Pay-off Impact
Low Priority

A. Improve the supply of affordable credit Short Medium Medium
to increase intensity of investment in
agricultural production and net farm

incomes.

B. Expand agro-forestry to provide fuel Medium- Medium Medium

wood, livestock fodder and fruit to long
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VI.Food Production Programs: Cbjectives and Approaches

This section expands on the programs listed above. The ,
objective is restated along with suggested approaches and the

rationale supporting the program.

A.Expand Irrigated Area and Improve Irrigation Techiniques
to Diversify Crops and Increase Production of Winter Crops.

The objective is to expand the area of irrigable land using
available water resources to increase national production of
foodgrains and to diversify and intensify crop production.

The approach is to make tubewells readily available;
transfer technology for diversified and intensified crop

production in the rabi season.

The rationale is that technology is now available for
increase in irrigated crops and there is a ready market for
additional rice and wheat. Technology is available to teach

improved irrigation skills.

B.ExXpand Transfer of Research Technology

The objective is to increase the adoption of technology
leading directly to increased production per acre and
increased ne': income.

The approach is to expand on farm research (OFA) sites to
verify station research and train extension agents in result
demonstrations. Emphasis will be on crop diversification,
irrigation techniques, fisheries, and draft cattle fodder.

The rationale is that research findings now exist which
could double or triple yields. If research findings are
verified in on-farm trials, extension agents will become
informed and farmers can evaluate the recommendations. If
farmers can evaluate recommendations, they will adopt them
and thereby increase production and net income.
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C.Privatize the Fertilizer Marketing, Distribution, and
Manufactur ing Industry

The objectives are to improve distribution of appropriate
fertilizers and to reduce government costs.

The approach is to privatize import and distribution of
fertilizer. The second phase will be to privatize
formulation and blending of complete fertilizers with
nutrients. The third stage will be to privatize nitrogen
manufacturing plants.

The rational is that privatized systems are more efficient,
thus reducing costs to government, and they are more
responsive to the farmer's needs. If farmers can obtain
conveniently the proper fertilizer at the proper time, then
usage and crop production will increase.

D.Privatize the Seed System

The objective is to increas availability of HYV crop and
vegetable seeds, which would lead to increased
diversification, yields, and net income.

The approach is to privatize the supply and distribution of
imported and locally produced adapted high quality seed in

order to provide 20% replacement secd and to increase crop

diversification.

The rationale is that private company would fully exploit the
market to maximize return on investment by providing more seed
of more varieties at more outlets. If reliable high yielding
seed were available, farmers oould increase production of
traditional crops and diversify into new crops.

E.P:duce Land Fragmentation and Improve Lease Equity

The objective is to maintain land parcels large enough and
leases equitable enough to support a household and justify
intensive investment so as to increase yields per acre.

The approach is to be determined.

The rationale is that, if land parcels are large enough to
sustain the household and leases more equitable, farmers will
be willing to invest more intensjvely thus leading to higher
yields per acre. In addition they will be more willing to
make capital improvements on the land to sustain productivity.
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F.Expand Shrimp Production

The objective is to increase the acreage being farmed for shrimp
and to intensify production leading to greater yields per acre.

The approach is to provide technical assistance to private
farmers to improve their knowledge of shrimp farming
methods.

The rationale is that there is a huge potential for increased
shrimp production for both export and domestic markets in
Bangladesh. Better shrimp farming will mean higher incomes for
the farmer and more hard currency for Bangladesh to use in
further developing the economy.

G.Expand Farm Power Capacity

The objective is to increase farm power capacity so that more
land can be cultivated with quicker turn around between crops,
thus permitting expansion of irrigable land diversification
and more intensive cultivation.

The approach is two fold: One is to produce adequate fodder
for oxen so that they maintain adequate capacity year round.
The other approach is to increase availability of power
tillers and maintenance facilities.

The rationale is that irrigated acreage and crop
intensification cannot be increased significantly without
additional capacity to cultivate, especially in the dry
season. If adequate farm power is provided, national
production and year-round offtake from each hectare will
increase due to more land under cultivation and more Crops per
year. If livestock fodder is grown for draft cattle, more
plant residues will be available to improve scil fertility
which will help sustain long term productivity.
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H.Develop Technically Qualified Personnel for Technology Transfer
and Input Supply

See Annex 4-Institutional Analysis

I.Improve Drainage and Protection for Moderately Flooded Lands

The objective is to reduce risk and increase intensive
investment of resources on periodically inundated land in
order to increase national and per unit crop production.

The approach is to improve the rural civil works so that
moderately flooded land will drain expeditiously. The seoond
approach is to install embankments around cultivated fields to
protect against flash flooding.

The rationale is that if flooded land is drained more quickly
and if fields are protected from intermittent flooding, then
farmers will expand acreage and increase input use on these
lands as the risk of loss is reduced. Thus production and net
income will increase.
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J.Improve Coordination and Cooperation Among Agricultural
Institutions

See Annex 4-Institutional Analysis

K.Expand Commercial and Farm Poultry Flocks

The objective is to establish commercial and village flocks to
provide increased meat and eggs for increased income and
better nutrition.

The approach is to simultaneously introduce production of feed
grains and improved flock management systems. A concurrent
step would be improved genetic stock to improve feed
conversion and layer potential.

The rationale is that poultry meat is a preferred food and
eggs are highly nutritious and readily vendable. If
concentrated feeds are provided concurrently with flock
management techniques and improved breed stock, then the
industry will be established on a profitable and sustainable
basis. If meat and eggs are more available in the villages,
women will benefit from income and the families will benefit
from a heathier diet.

L.Expand Agro-Forestry for Fuelwood, Fodder and Fruit Production

The objective is to increase the supply of fuelwood, fodder
and fruit using available waste and common lands so as to

increase crop production.

The approach is to provide assistance in seedlings and
information so that improved trees and shrubs will be
integrated into the existing farmstead.

The rationale is that, as trees provide fuelwood and livestock
fodder, more plant residues will be available for soil
incorporation which would increase fertility, soil
productivity and sustainability. If more fodder were
available, draft cattle could cultivate more land more
quickly, increasing national and per unit production. If tree
fruit were available, the nutrition and thus health of the
family would be improved.

VI.Rural Income Generation: (bjectives and Approaches

Increased rural income could be generated from higher value
crops, poultry enterprises, fish~ries, improvement in the
efficiency and effective use of crop inputs, and through
agro-industries.
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A.Higher value Crops

Higher value crops include vegetables, fruits, herbs and
spices. Some field crops, such as maize consumed as green
cobs, can be grown for specialty markets., A more difficult
adaption involves growing crops in the off season, e.9.,
vegetables in the kharif monsoon season. Winged beans and
most root crops grow very well under high rainfall and high
humidity with a minimum of disease problems. Introduction and
expansion of higher value crops should be included in the
diversification component of the research technology transfer
program (see section VI.B, above), For example, watemelons
have been very successfully introduced into the Comilla area.
High income vegetable, fruit, and spice crops were introduced
under improved irrigation in the Tangail area develcpment
project (10). This program should be considered as high
priority, because the potential for impact in temms of
employment and income generation is high and can be realized
in the short temm. Improved nutrition and increased equity
for women and the landless are associated benefits.

B.Livestock and Poultry

In the livestock industries, production of poultry meat and
eggs offers the greatest potential for exploitation., It is
unlikely that household or national income will be
significantly affected by increased meat and milk production
by cattle or goats (26). Expansion in poultry production will
require a major improvement in flock management and the
development of a source of feed concentrate. Poultry
production should be included in the diversification component
of research technology transfer proaram (see section VI,A.
above). Expanded poultry producticn should be medium
priority. The impact could be medium to high and pay-off
could be 2xpected in the medium to long tem. Associated
benefits of village flocks include greater equity for women
and landless and improved nutrition.
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C.Fisheries

Improvement in fresh water fisheries would generate additional
of f-take but would not significantly increase mural income.

If more fish were available over more months of the year,

nut rition would be improved. Improvement in fisheries is a
medium priority and would result in medium impact. People are
accustomed to fish culture so technology could be introduced
within a short period of time.

On the other hand, shrimp and prawns are significant
generators of income. Mcst entrepreneurs are large scale
operators in coastal areas. Expansion of shrimp and prawns is
a high priority which wculd result in high impact in a short
time (see section VI.F above).

D.Agro-Industries

See Annex 3-Agroindustry Analysis

E.Improved efficiency of input use

Investment in inputs such as HYVs, fertilizer, and irrigation
provide benefits in temms of higher yields a1 increased net
income per acre. However, there are additional gains in net
income which can be realized by more efficient use of inputs
without sacrificing yield. Some examples of improved
efficiency include: plowing fewer times, detemmining
threshhold damage before applying pesticides, increasing seed
gemination rate which reduces seed requirement, applying the
most optimum fertilizer mix near the plant roots (rmather than
broadcasting), and ocont rolling the amount of water applied to
crops, especially to crops other than rice (10). The gain in
production may be small, but the gain in net income per acre
can be significant, An effective technology transfer program
can bring about improved efficiency in input use (see section
IV.A.l. above). The time required to implement is short to
medium tem. The level of impact is medium but the benefits
accrue directly to the famer in tems of increased income.
Longer tem benefits include yield sustainability and decrease
in national investments in manufactured and imported inputs.
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VII.Priority Areas for USAID Assistance:

Programs to increase food production and rural income generation
have been outlined under sections V and VI above. Priorities
among these activities for the USAID Food and Agriculture p rog ram

are recommended below.

USAI/) PROGRAM AND PRIORITY . TYPE OF PROGRAM

HIGH PRIORITY

1. Expansion of Irrigated Crop Land and Intervention
Improved Water Use Efficiency a/
2. Research Technology Transfer a/ Intervention
3 Fertilizer fomulation, Marketing Intervention
and Distribution
4. Reduce Land Fragmentation and Improve 227 ,
Equity of Tenancy
MEDIUM PRIORITY
5. Seed Import, Production, and Intervention
Distribution
6. Human Resource Development Intervention
7. Shrimp and Prawn Production Intervention
LON PRIORITY
8. Fam Power for Cultivation of Food Intervention
Crops a/

28/ These programs oould be considered as a cluster because the
predominate emphasis in all three is in technology transfer
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1 Fertilizer Formulation, Marketing, and Distribution

Expanded use of fertilizer, irrigation, and HYVs have been
the principal contributors to raising crop yields beyond
the subsistence level to the level where national
production nearly supplies national requirements. To be
used effectively, the correct fertilizer must be made
readily accessible to the farmer at the time it is required
for growing the crop. 1In Bangladesh, the old marketing
system (OMS) for fertilizer, as operated by BADC, was
inefficient in marketing and distribution. Subsidies to
the system used a disproportionate share of the national
agricultural budget. The new marketing system (NMS) for
fertilizer has proven effective in distributing more
fertilizer to more buying points at a lower cost than the
OMS. During the time that the transition took place in the
marketing system, national subsidies were greatly reduced.
In spite of higher prices, fertilizer oonsumption has
increased. Thus, the fertilizer program has proved an
effective method for USAID to engage in molicy dialogue
with the BDG, resultlng in privatization of the fertilizer
marketing system ana reduction of an input subsidy (13).

However, nitrogen fertilizer manufacturing plants are still
owned by the BDG, the price of phosphate fertilizer TSP is
disproportionately high (2), and research has demonstrated
the need for micronutrients (sulfur, 21nc, magnes1um, etc)
which are essential for sustaining and increasing
productivity. Pressure has developed from several sources
(see UNDP Agriculture Sector Reviaw (5)) to reinstitute the
subsidy on fertilizer.

Thus, now is a very critical period to consolidate gains
and complete rationalization of the fertilizer industry by
eliminating the TSP manufacturing plant, privatizing the
nitrogen manufacturing plants, and establishing a
formilating/blending plant for N~P-K and P-K fertilizers
which would include micronutrients to match soil and crop
needs. Investments would be made to reduce over
capitalization of existing plants by writing down debt,
introduction and test production of formulations and
blends, and demonstrating and marketing new formulations
and blends.
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The program could be expected to continue to show results
over the next 10 years and beyond. The per formance
indicators would include:

— Continued increase in fertilizer demand with
associated increase in production per acre and
national production

-- A continuing reduction in BDG national agricultural
hudget expended to subsidize the fertilizer industry

The program is expected to cost US$40m over 10 years
FX - $15m; Local - $25m

The U.S. has an advantage in this type of assistance
because of predominate capability in fertilizer
manufacturing, marketing, and training. The very success
of this program now gives the U.S. an additional advantage
to press for additional activities to rationalize the
entire industry.
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2.Research Technology Transfer

Research technology has been developed which can
significantly raise production and net income of major food

crops. But national production and per acre yields suggest
that farmers are not fully utilizing the available
technology. Technology is not being rapidly and
effectively transferred from the rescarch station to the
farm. Intensification of technology transfer requires more
on-farm trial sites, greater involvement of station
researchers, and more effective demonstrations by
technically skilled extension staff of both private and
public sector institutions. This will require an effective
national agricultural education system that provides basic
and ir-service training in communication and systems
management. Such a program could be expected to more
accurately identify significant problems limiting
production; provide earlier verification of on-station
research under farm conditions; and bring about more rapid
adoption of improved varieties and husbandry. Results
could be measured by increased yield per acre and national
nroduction as farmers benefit from greater net income.

Results could be expected within three years. The
magnitude of results would depend on the number of
researchers and disciplines involved and the geographic
distribution of on-farm research and demonstration sites. .
The program is a logical next step in USAID assistance for

agricultural technology development.

Investments would be made in technical assistance; long and
short term training, development of mini-research areas and
on-farm research sites in all agro—ewlogical zones,
training for extension staff, and assistance to extension
for result demonstrations. :

The program is expected to cost US$25m over 7 years
FX - $15m; Local - $10

The U.S. has a comparative advantage in agricultural
research and technology transfer which involves university
reseachers of all disciplines working with a network of
extension staff and private firms possessing both technical
and communication skills. In Bangladesh, the U.S. has an
advantage because of demonstrated skills in developing
on-station and on-farm food crop research.
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3.Expansion of Irrigated Crop Land and Improved Water Use
Ef ficiency

Additional increments of production at present yield levels
can be expected from utilization of current technology and
expansion of land under irrigation. Further gains can be
achieved through greater water use efficiency (WUE)
obtained by improving water systems (10) and irrigator
skills and from crops which utilize less water than rice.
Expansion of irrigated area is dependent on easy
availability of pumps and unrestricted installation of
well-heads which are national policy issues 1/. Increased
WUE is an educational or technology transfer issue. USAID
can influence the ready availability of STW, DIW, and LLPs
at lowest real cost. USAID can support technology transfer
and ordanization of water user groups.

The program can be expected to show results within two
years.

Indicators of success would be improved water management
new area irrigated and higher production on irrigated land.

Investments would be made in training programs for
extension workers and farmers in areas such as improved
water sys”-°ms, diversification into low water requirement
crops, land levelling, and flood and furrow irrigation
techniques. Other investments would be made in test sites,
long and short term training, and in technical assistance.
Local organizations such as NGOs and BARD and private
sector input supply companies could be effectively utilized

in the program activities.

The program would cost US$15m over 6 years
FX - $5m; Local - $10m

The U.S. has a comparative advantage in water user
associations and improving water use efficiency because of
its long involvement in programs in South Asia which
emphasize farmer involvement. Extensive resource and
training materials now exist which emphasize low cost local
improvements in systems. The U.S. has gained access to
Policy dialogue with the BDG through successful programs
and high investient in the fertilizer sector.

1/ It is assumed that other donors will provide the
assistance needed
to expand the irrigated area.
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4, Reduce land Fragmentation and Improve Equity of Tenancy

Land parcels have become fragmented to the point that it
causes reduced efficiency of management and discourages
intensive investment of resources to increase yield.
Eventually, the land parcel becomes so small that the
household cannot grow enough fcod for its own needs which
leads to sale or leasing out of land. The net result is
decreased production, creation of additional landless
rural population, and rural food poverty. In the case of
land leases, the proportion of investment by the renter has
escalated due to increased use of purchased inputs
(irrigation water, seed, fertilizer, and pesticides); in
addition, leases are short term, usually for that crop and,
at most, for the year. These two factors cause the renter
to reduce risk through minimal input use and to avoid any
investment in long-term land improvements.

The methodology to accomplish this objective is not
defined. USAID should initiate studies and discussions
with institutions knowledgeable in this area as well as
with appropriate donors.

The activity, when defined, should bring about more
intensified investment in field crop production and
diversification into other new crop enterprises with
resultant increase in yield per acre. One result should Le
increased net income for the landless and near-landless.

The program should be able to show results within 5 to 10
years. .

Per formance indicators might be per acre yield increases
beyond the current growth rate and increased net income for
the landless and near-landless.

No estimate of cost has been made.

The U.S. does not necessarily have a comparative advantage
but then neither does any other donor.
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5.5eed Import, Production, and Distribution

The three principal ocontributors to increasing food crop
production to meet national food reguirements are HYV seed,
fertilizer, and irrigation water. In cereals, improved
seed can contribute 30-50% of the gain in yield when all
three inputs are utilized. The optimum goal would be to
provide enough certified HYV seed to plant 20% of the
acreage each year (see projected seed requirements (30)).
An independent national seed company could be expected to
provide higher quality seed for mcre different crops and
increase farmers' access to this seed at more distribution

points.

USAID involvement could be expected to reduce or eliminate '
subsidy on seeds and to put yet another agricultural input
industry onto a business-like footing while providing a
reliable high quality product.

Initial results could be expacted within two years and
significant impact within five years.

Per formance would be measured by volume of improved seed
sold and provision of seed for a range of major grain,
oilseed, and vegetable crops.

Secondary impact would be additional income for contract
growers and increased production attributable to use of
improved seed. Policy impact would be reduction or
elimination of a subsidy which now limits BDG funds for
agricultural development activities.

Investments would be made to bring in a private 1.S. seed
company to import a wide variety of crop seeds and test the
market potential for quality seed., Assistance would be
provided for the company to set up in business in '
Bangladesh to evaluate new introduced varieties, increase
and package seed, and establish a seed marketing system
through private outlets all over the oountry.

The program is expected to cost Us$20m over 6 years
FX - $10m; Local - $10m

Involvement of other donors (ADB and IBRD) would reduce
overall program cost to USAID and help bring about the
policy changes which would permit development of this type
of crop seed program.

The U.S. has comparative advantage becuse the U,S. seed
industry has developed as a partnership among universities,
not-for-profit foundation seed companies. farmer seed
contractors, private processing and distribution companies,
and government agencies which set standards and requlate
the industry. The U.s. industry has avoided restrictions
such as seed patents and unresponsive seed release boards
which, in most other countries, have severely limited rapid
introduction and proliferation of varieties.
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6.Farm Power for Cultivation of Food Crops

Almost all land is aultivated by draft oxen. Mechanical
tillers cultirate only a minor area so far. The relative
rate and effectiveness of oxen aultivation during the
kharif season is reduced by small oxen which have limited
power. During the dry season, oxen may be fed half or evan
less of an adequate ration required for their body weight
(see IBRD Subsector Review (26)). Mich of that fodder
comes from grazing which takes up potential work time.

Reduced strength and work rate prevents rapid turn-around
between crops with the result that farmers are able to
raise only two rather than three crops. Thus, additional
irrigable land cannot be cultivated in the dry season even
if water were made available because the draft oxen are
undernour ished and scavenging for grass. Therefore, if
production is to be increased by intensifying resource
investment, crop diversification, and bringing additional
land under irrigation, the capacity of draft oxen must be
increased or power tillers made available.

The expected results would be irntensification of resource
investment in food crop production leading to increased
yield per acre. A companion effect would be expansion of
irrigated land which would increase national production of
food crops. As mechanical tillers are introduced,
mechanical repair industries would develop which would also
improve maintenance of irrigation engines and pumps. 1n
coordination with other donors, USAID could encourage
liberalization of imports and distribution of power tillers.

The program could be expected to show results in 4-5
years. The impact on production would be medium to high.

Per formance indicators would be increase in irrigated area
and intensification of resources invested leading to higher
cropping intensity, increased crop diversification, and
increased yield per acre.

Investrments would be made in technology transfer for fodder
production, crop diversification, and livestock management
for improved nutrition and health. Other investments would
be made to develop repair shops and train mechanics to

mai. tain power tillers.

The program is expected to cost US$lOm over 6 years
FX - $7m; Local - $3m

The U.S. has a comparative advantage in informal education
and technology transfer techniques required to change
farmers attitudes about growing fodder and feeding it to
draft cattle. USAID is already involved in a technology
development and on-farm research project which provides
crop production technology and facilitates acoess for

research officers, to farmers and to extension workers.
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Table 1: Food grain consumption requirements and imports in Bangladesh during
the years 1981/82 through 1987/88 a/ '

YEAR Food grains
(MT x 1,000)

National National Shortfall Imports
requirements b/ production '

1982/83 15,258 - 14,598 660 1,256
1982/83 15,633 15,311 322 1,798
1983/84 16,018 15,719 299 2,089
1984/85 16,412 16,087 325 2,§31
1985/86 16,818 16,079 739 1,222
1986/87 17,209 16,497 712 1,797
1987/88 17,611 16,592 1,019 n.a.

a/ The Agricultural Sector in Bangladesh - A Database. USAID. 1988.

b/ Calculated by BDG food requirement target for foodgrains of
160z/per son/day
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Table 2: Production of selected food and 0il crops in Bangladesh for
the years 1981/82, 1984/85, and 1937/88 &/

1981/82 1984/85 1987/88

CROP Area Prod Area Prod Area Prod

Hectares MT Hectares MT Hectares MT

(000) (000) (000) (000) (000) (000)
Poro HYV Rice 898 2,515 1,230 3,348 1,619 4,273
Aus Iocal 2,626 2,247 2,472 8,213 2,291 7,798
Aus HYV 472 1,075 466 862 498 891
T.Aman HYV 955 1,546 1,080 2,040 1,197 2,450
B.Aman Loal 5,055 5,140 4,630 5,315 4,394 5,240
Wheat 534 1,092 676 1 464 597 1,048
Jute 571 842 676 928 512 6§53
Rabi Maize 2 1 1 1 2 1
Pulses 303 255 273 204 : 250 184
White Potato 106 1,016 111 1,075 106 1,069
Mustard 193 128 198 132 176 119
Sesame 42 21 55 15 32 19

a/ Statistical Yearbook of Bangladesh. 1987 and 1988
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Table 3: Production of livestock and poultry during 1277 1nd 1984 in
Bangladesh a/

ANIMAL Nunber of Head x 1,000 Annual Growth
Rate
Year Year
1977 1984 (%)
Cattle 20,509 21,495 0.6 1
Buffalo 469 567 2.7
Sheep 508 667 2.7 .
Goats 8,436 13,558 7.0
Total livestock 29,922 36,287 2.8
Fowl 41,465 61,093 5.7
DuCks 12,125 12,620 0.6
Total poultry 53,590 73,713 4.7

a/ The Agricultural Sector in Bangladesh - A Database. USAID. 1988
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Table 4: Yields of selected crops that researchers and better farmers have
obtained in Bangladesh using the current best HYV and recommended

husbandry practices a/

CROP Yields in MT/Ha
Research Better Farmer Farmer 50%
Level Level Input Level
Rice-Boro(HYV) 6.5 6.5 4.3
Rice-Aus(Local) 2.0 1.6 1.0
Rice-Aus(HYV) 4,5 3.6 2.3
Rice-T. Aman(Local) 3.5 3.5 2.3
Rice-T. Aman(HYV) 5.0 5.0 3.3
Rice-B. Aman(Loal) 2.5 2.0 | - 1.3
Wheat 5.5 5.0 3.0
Jute 3.0 2.4 | - 1.2
Rabi maize 8.0 6.4 2.6
Kharif maize 4.5 3.6 1.5
Soybeans 2.5 2.0 0.8
Lentil 2.5 2.0 1.0
-D-dungbean, black gram, 2.0 1.6 0.7
cowpea
White potato b/ 35.0 28.0 15.0
Groundnut 3.0 2.4 1.5
Maize fodder (DM) 3.4 2.2 1.1
Legume fodder (DM) 2.0 1.3 0.7
Mustard 2.5 2.0 1.0
Sesame 1.5 1.2 0.6

a/ Estimates by BARI and BRRI

b/ Yield as fresh weight
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Table 5: Estimation of yield gap for selected crops between national
average yields and yields obtained by better farmers using HYVs and .
recommended husbandry.

CROP Yields in MT/Ha x 1,000
Better Farmer National Yield
Level a/ Aver age Gap

1983-1986 b/

Rice-Boro(HYV) 6.5
Rice-Aus(Local) 1.6
Rice-Aus(HYV) 3.6

Rice-T. Aman(HYV) 5.0
Rice-B. Aman(Loal) 2.0
Wheat (HYV) 5.0

Jute 2.4
Rabi maize 6.4
Pulses 1.6
White Potato c/ 2

8.0
Mustard 2.0
Sesame 1.2

2/ Estimates by BARI and BRRI
b/ Statistical Yearbook of Bangladesh. 1987

¢/ Yield as fresh weight



-37-

Table 6: Current land resources available for crop production in
Bangladesh rated by degree of suitability for growing major
field and vegetable crops under irrigated conditions. (From
FAO/UNDP BGD/81/035 Technicml Report 6: Land Suitability
Assessment 1988).

WITH IRRIGATION /a

CROP (area in hectres x 1,000)
Very Moderate Marginal Not
Suitable Suitable Suitable Suitable Suitable
YV T. Aman 0 1422 905 2759 3950
ol T. Aman 0 1936 2353 1259 3489
B. Aman 0 1178 2136 3022 2700
Iocal T. Aman after Aus 0 2006 2294 1261 3475
HYV T. Aman after Aus 0 1456 894 2773 3933
HYv T. Aus 0 507 1169 3176 4184
Loal T. Aus 0 507 1634 3081 3814
B. Aus 0 1385 1614 2714 3323
HYV Boro (Quick Mature) 0 594 3359 3231 1852
HYV Boro (Late Mature) 0 107 1253 4240 3436
Loal Boro 675 3080 2332 1789 1161
Wheat 415 507 1189 3291 3634
Jute (Capsularis) 788 1522 1786 2439 2501
Jute (Olitorius) 638 1162 1735 2346 3156
Sugar Cane 0 63 140 1322 7511
Lentil 682 1889 2193 2354 1918
Mungbean, Bl.gram,Cowpea 0 50 380 1222 7384
Mistard 693 2068 2186 1822 2266
Rabi Soybeans 0 5 286 1065 7681
Rabi Groundnut 90 2063 2349 1919 2615
Kharif Groundnut 0 49 301 1144 7541
Potatoes 551 1457 1583 2894 2551
Cabbage, Cauliflower 490 1582 1506 2768 2691
Tomatoes 0 914 1791 3315 3016
Kharif Binijal 0 50 380 1222 7384
Rabi Maize 428 1266 1292 3243 2808
Kharif Maize 0 21 297 1049 7669
Onion, Garlic 0 1648 2204 3035 . 2149
Rabi Chillies 972 1963 2162 1755 2183
Kharif Chillies 0 50 377 1221 7388

/a The total area of 11,561,957 ha in the Technical Report has been
reduced to 9,037,232 ha to conform with available arable area as
reported in the "1987 Statistical Yearbook of Bangladesh", Bangladesh

Bureau of Statistics.



Table 7: Current land resources available for crop production in
Bangladesh rated by degree of suitability for growing major
field and vegetable crops under rainfed conditions. Rainfed
area is not additive to irrigation area in Table 6. (From
FAO/UNDP BGD/81/035 Technical Report 6: Land Suitability
Assessment 1988.

RAINFED /a
CROP (area in hectares x 1,000)

Very Moderate Marginal Not

Suitable Suitable Suitable Suitable Suitable
IIXV T. Aman 0 512 1413 3024 4086
Iocal T. Aman 0 539 2133 2794 3569
B. Aman 0 965 1465 3447 3160
Local T. Aman after Aus 0 36 524 3767 4709
HYV T, Aman after Aus 0 0 187 750 8099
HYV T. Aus 0 297 1274 30€3 4396
Local T. Aus 0 423 1784 3145 3683
B. Aus 0 875 1472 2837 3852
HYV Boro (Quick Mature) 0 0 0 0 9036
HYV Boro (Late Mature) 0 0 0 : 0 9036
Local Boro 0 0 0 : 0 9036
Wheat 0 878 1418 3175 3565
Jute (Capsularis) 0 800 1298 3267 3671
Jute (Olitorius) 0 512 1167 3069 4287
Sugar Cane 0 0 59 1353 7624
Lentil 0 1479 1476 3582 2499
Mungbean, Bl.gram,Cowpea 0 0 20 939 8078
Mistard 503 1662 1907 2297 2667
Rabi Soybeans 0 221 1057 3436 4322
Rabi Groundnut 0 918 1781 3266 3071
Kharif Groundnut 0 15 302 1056 7663
Potatoes 0 0 14 2014 7008
Cabbage, Cauliflower 147 535 470 2252 5631
Toma toes 0 211 1067 3723 4035
Kharif Binjal 0 0 0 936 8100
Rabi Maize 149 655 1098 3300 3834
Kharif Maize 0 0 0 668 3368
Onion, Garlic 0 0 0 0 9036
Rabi Chillies 0 279 1100 3959 3698
Kharif Chillies 0 0 20 796 8221

/a The total area of 11,561,957 ha in the Technical Report has been
reduced to 9,037,232 ha to conform with available arable area as
reported in the "1987 Statistical Yearbook of Bangladesh", Bangladesh

Bureau of Statistics.
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Table 8: Scenario A: Use existing technology (HYVs and recommended husbandry
practices) on the current acreage of rice and wheat.

Production Estimated Available Meets food

level a/ national for grain
foodgrain consumption b/ requirements
production to year c/

(MT x 1,000)

Research Level 26,646 23,982 1999/2000
Better Farmer Level 25,246 22,721 1997/98
Better Farmer 50% Level 17,795 16,015
1983/84

a3/ Source for three levels of production: BARI and BRRI
b/ Deduction of 10% made for seed, feed, and wastage

c/ Requirements based on BDG food requirement target for foodgrains of
16 oz/person/day.at the level of 160z/person/day


http:oz/person/day.at
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Table 9: Scenario B: Use available water water to bring all irrigable land
into production during the dry season.

Plant all irrigable land into HYV Boro rice using all existing
technology (recommended husbandry practices)

Production Estimated Available Meets food

level a/ national for grain
fcodgrain consumption b/ requirements
production to year ¢/

(MT x 1,000)

Research Level 27,466 24,720 2000/01
Better Farmer Level 27,466 24,720 2000/01
Better Farmer 50% Level 20,886 18,797 1989/90

a/ Source for three levels of production: BARI and BRRI
b/ Deduction of 10% made for seed, feed, and wastage

¢/ Requirements based on BDG food requirement target for foodgrains of
16 oz/person/day.at the level of 160z/per son/day


http:oz/person/day.at
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Table 10: Scenario C: Use available water to bring all irrigable land into
production during the dry season.

Plant all irrigable land into HYV Boro rice and HYV T. Aman rice
using all existing technology (recommended husbandry practices)

)

Production Estimated Available Meets food

level a/ national for grain
foodgrain consumption b/ requirements
production to year ¢/

(MT x 1,000)

-+

Research Level 30,779 27,701 2006/ 07
Better Farmer Level 30,779 27,701 2006/07
Better Farmer 50% Level 21,544 19,390 1990/91

a/ Source for three levels of production: BARI and BRRI

b/ Deduction of 10% made for seed, feed, and wastage

¢/ Requirements based on BDG food requirement target for foodgrains of
16 oz/person/day.at the level of 160z/person/day


http:oz/person/day.at
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Table 11: Scenario D: Use available water to bring all irrigable land into
production during the dry season.

Plant 50% of all irrigable land into HYV Boro rice and balance of
suitable land into HYV wheat using all existing technology
(recommended husbandry practices) on rice and wheat

Production Estimated Available Meets food

level a/ national for grain
foodgrain consumption b/ requirements
production to year ¢/

(MT x 1,000)

Research Level 29,709 26,739 2004/05

Better Farmer Level 28,730 25,857 2002/03

Better Farmer 50% Level 21,523 19,370 1990/91

g/ Source for three levels of production: BARI and BRRI
b/ Deducticn of 10% made for seed, feed, and wastage

¢/ Regquirements based on BDG food requirement target for foodgrains of
16 oz/person/day.at the level of 160z/person/day


http:oz/person/day.at
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Table 12: Scenario E: Use available water to bring all irrigable land into
production during the dry season.

Plant 50% of all irrigable land into HYV Boro rice and balance of
suitable land into HYV maize using all existing technology
(recommended husbandry practices) on rice and maize

Production Estimated Available Meets food

level a/ national for grain
foodgrain consumption b/ requirements
production to year ¢/

(MT x 1,000)

Research Level 37,262 33,536 2016/17
Better Farmer Level 33,597 30,237 2016/17 .
Better Farmer 50% Lavel 21,602 19,442 1991/92

a/ Source for three levels of production: BARI and BRRI
b/ Deduction of 10% made for seed, feed, and wastage

¢/ Requirements based on BDG food requirement target for foddgrains of
16 oz/person/day.at the level of 160z/person/day


http:oz/persor/day.at
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Table 13: Assessment of current state of technology in Bangladesh and relative
difficulty in introducing and transferring new technology to farmers

Present Potential Difficulty Would Other
KIND of state of that new in develop- benefits
technology technology trans- ment
CROP or in can be ferring promote
Bangladesh introduced/ technology equity
LIVESTOCK developed for _
Short 1ILong Women Land-
term term less
1 ] ] 1]
Rice (B.Aman) Low Low Low Easy Yes Yes
Rice (T.Aman) Med Med High Easy Yes Yes
Rice (Aus) High High High Easy Yes Yes
Rice (Boro) High High High Easy Yes Yes
Wheat. High Med Med Easy No Yes
Maize Med High High Mod diff No Yes
__CEREALS High-Med High High Easy Yes Yes
Jute Med Med Med Easy Yes Yes '
Soybeans Med High High Mod diff No Yes MNutrition
Sunflower Med Med Hich Mod diff Yes Yes
Brassicas Med High Med Easy Yes Yes
Sesame Med High Med Easy Yes Yes
__OILSEEDS Med High Hi-Med Mod diff
Pulses Med High High Easy Yes Yes Nutrition
White potato Med High High Easy Yes Yes MNutrition
Sweet potato Med High High Easy Yes Ves Nutrition
__VEGETABLES Med " High High Easy Nutrition
Fruit trees Med High High Mod diff Yes No Mutrition
Freshwater fish Med High High Mod diff No Yes MNutrition
Shrimp Med High Hich Mod diff Yes Yes
Cotton Low Med Med Mod diff No Yes
Sugar cane Med Med Med Mod diff No Yes
Forage crop Low High High  Mod diff Yes Yes More draft
Forage trees Med High High Mod diff Yes No More draft/fuel
Draft Cattle Low High High Mod 4iff No No Incr cultiv
Milk Cattle Low High High  Diff Yes No Nutrition
Sheep/Goats Low Med Med Mod diff Yes Yes MNutrition
Poultry Low High High Mod diff Yes No Nutrition
__Livestock Low High Hi-Med Mod diff Yes No Draft/Fuel/Nutr
Seed pro- Low High Hignh Diff No Yes Cash & Incr

duction

production
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Table 14: Quantity of Certified Seeds Supplied by BADC Compared with Total
Current Requirements for Improved Varieties a/

CROP Area Estd. Seed BADC Percent of
(000 Ha) Requirement Production National
(MT) (MT) Requirement %

Rice

HYV 2,825 70,625 3,373 4.8

Local 500 15,000 180 1.2
Wheat 600 90,000 16,500 18.0
Maize 20 500 20 4.0
Potato 110 165,000 6,165 3.7
Jute 2,435 11,480 1,148 -10.0
Pulses 100 2,500 6 0.2
Rape & Mistard 100 1,200 32 2.7
Groundnut 10 1,000 2 - 0.2
Vegtables 140 67 10 15.0

a/ From draft BARC paper titled "Towards Self Sufficiency in Seed: The
Vital Input for Crop Production”
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Table 15: Projected Requirements of Certified Seeds for Selected Crops :
Based on Existing and Projected Areas Using Improved Varieties a/

CROP Area Total Annucal Present Replaoerfent Replacement
(000 Ha) Seed - "BADC Seed At 25% Seed At 20%
Requirement Supply level b/ level ¢/
(MT) (MT) (MT) (MT)
Rice
HYV 4,225 105,625 . 3,373 26,406 21,125
Iocal 500 15,000 180 3,750 3,000
Wheat 600 90,000 16,500 22,500 18,000
Maize 20 500 20 125 100
Potato 110 165,000 - 6,165 41,250 33,000
Pulses 100 2,500 6 625 500
Mustar d 100 1,200 | 32 300 240
Groundnut 10 1,000 2 250 200
Vegtables 140 67 10 17 13
Jute 1,435 11,480 1,148 2,870 2,296
Totals 7,240 392,372 27,436 98,093 78,474

a/ From draft BARC paper titled "Towards Self Sufficiency in Seed: The
Vital Input for Crop Production®

b/ Assuming enough new seed to plant 25% of acreage each year

-

¢/ Assuming enough new seed to plant 20% of acreage each year
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Figure 1: Foodgrain requirément based -on estimated population
growth rate to the year 2020 in Bangladesh and the production
trend for foodarains s

Foodgrain production required to .meet
consumption based on BDG target i

Consumption requirement for foodgrains
based on BDG target of 160z/person/day

Actual foodgrain production to year 1988 and
future growth rate based on 5 year average

(Million metric tons)

Footnotes for fiqure 1 for population and food grain
requirements to the vear 2020

a/

Years 1983/84 through 1987/88 from 'I'he Aaricultural Sector
in Bangladesh - A Database. USAID. 1988. Other years are

estimates/projections.

Populaticn projections are based on USAID/Bangladesh
Population Office assuming modern fertility decline where
average exposential growth rates are project at 1981-86 -
2.60%; 1987-91 -~ 2,31%; 1992-96 - 2.32%; 1997-2000 - 2.20%.

Calculated by BDG food requirement target for foodgrains of
16 or.sy2r person/day. :

Addition of 10% for losses due to seed, feed, and wasteage.
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Figure 3a: Legend for the 30 agro-ecological regions shown in Figure 3

AGROECOLOGICAL REGIONS

1 0ld Himalayan Piedmont Plain
2 Active Tista Floodplain
3 Tista Meander Floodplain
4 Karatoya-Bangali Floodplain
5 Lower Atrai Basin
6 Lower Purnabhaba Floodplain
7 Active Brahmaputra-Jamuna Floodplain
R Young Brahmaputra and Jamuna Floodplains
9 0ld Brahmaputra Floodplain
10 Active Canges Floodplain
i1 High Ganges River Floodplain
12 Low Ganges River Floodplain
13 Ganges Tidal Floodplain
14 Gopalganj-Khulna Bils
15 Arial Bil
16 Middle Megkna River Floodplain
17 Lower Meghna River Floodplain
18 Young Meghna Estuarine Floodplain
19 0ld Meghna Estuarine Floodplain
20 Eastern Surma-Kusiyara Floodplain
21 Sylhet Basin
22 Northern and Eastern Piedmont Plains
23 Chittagong Coastal Plain
24 St Martin's Coral Island
25 Level Barind Tract
26 High Barind Tract
27 North-eastern Barind Tract
28 Madhupur Tract
29 Northern and Fastern Hills

30 Akhaura Terrace
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Figure 4a: I.egend for the 20 physiographic units shown in Figure 4

PHYSIOGRAPHIC UNLTS

1 0ld Himalayan Piedmont Plain (Pph) 1/
2  Tista Floodplain (Ta, Tm)
3 Karatoya-Bangalt Floodplain (Kb)
4  Lower Atrai Basin (Al)
5 Lower Purnabhaba Floodplain (P1)
6  Brahmaputra Floodplain
6a Active Floodplain (Ba)
6b Young Brahamaputra and Jamuna Floodplains (By)
6c Old Brahmaputra Floodplain (Bo)
7 Ganges River Floodplain
7a Active Floodplain (Ga)
7b High Ganges River Floodplain (Gh)
7c Low Ganges River Floodplain (G1)
8 Ganges Tidal Floodplain (Gn, Gs, Gm)
9  Gopalganj-Khulna Bils (Gb)
10 Arial Bil (Ab)
11 Meghna River Floodplain (Mm, M1)
12 Meghna Estuarine Floodplain
12a+  Young Meghna Estuarine Floodplain (saline & non-saline)
b (Mn, Ms) '
12¢ 01d Meghna Estuarine Floodplain (Mo)
13 Surma-Kusiyara Floodplain
13a Eastern Surma-Kusiyara Floodplain (Se)
13b Sylhet Basin (Sb)
14 Morthern and Eastern Piedmont Plains (Pn)
15  Chittagong Coastal Plain (Ce)
16 St Martin's Coral Island (ci)
17 Barind Tract (B1, Bn, Bd)
18 Madhupur Tract (Mt)
19 Northern and Eastern Hills (Hh, H1)

20 Akhaura Terrace (Ha)

i/ Prefix symbol for Physiographic Unit/Subunit used on Land
Resources Inventory Map sheets and in map Legend



Figure 5: The 15 goneral soil types derived from physical and chemical
characteristics. Hoil type ie is one of seven factors contributing
to the detinition of Agroecological Regions. (Gaurce: Land
Resources Nppraisal: Report 2 Agro-ecological Regions of
Bangladesh. FAD/UNDF, Rome. 1988)
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Figure 5a: Legend for the 15 general soil types shown in Figure

GENERAL SOIL TYPES

la Calcareous Alluvium (non-saline)

Ib Calcareous Alluvium (seasonally saline)

2 Noncalcareous Alluvium

3 Calcareous Grey Floodplain Soils

4 Calcareous Dark Grey Floodplain Soils

5a Noncalcareous Grey Floodplain Soils (non-saline)
5b Noncalcareous Grey Floodplain Soils (seasonally saline)
6 Noncalcareous Brown Floodplain Soils

7 Noncalcareous Dark Grey Floodplain Soils

8 Noncalcareous Dark Grey Floodplain Soils and Peat
9 Black Terai Soils

10 Acid Basin Clays

11 Acid Sulphate Soils
12 Grey Piedmont Soils
13 Brown Hill Soils

14 Shallow and Deep Grey Terrace Soils
15 Deep Red-Brown Terrace Soils

Note: Only the principal General Soil Type of the unit is indica-
ted. A more detailed soils legend is given on the Agroeco-
logical Regions and Subregions Map in Report 2.
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Figure 6a: Legend for the 8 inundation Land Lypes shown in Figure 6

INUNDATION LAND TYPES

. Mainly Highland

Highland to Medium Lowland

Mainly Medium Highland

Medium Highland and Highland
Medium Highland and Medium Lowland
Medium Highland to Lowland

Medium Lowland and Lowland

. Lowland and Very Lowland

WAV WN —
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CONVERSION TABLE

1 Metric ton

1 Long ton

1 Hectare

1 Maund

i1 Pownd

1 Seer

o

0. 968420653 Long ton
2204.6 Ibs

25.7928 Maunds

1600 Kg.

1.0160469 Metric ton
ZM0 Ibs

27.2208 Maunds
1016.0469 Kg.

0. 467806 Heztare
4810 Sq.yards
3.025 Righas.

= 2171 Acres
= 1000 Sq.metres.

st u i

0.72169 Ihndred Weight
I7.32416 kg

0.05673 Long ton
Q.03732 Metric tca
40 Seers

82.2857 Pcunds.

A53. 93237 Grams
0.4353 tg
0.486086 Seer.

0.392215 kg
2.00725 Founds.
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APPENDIX I: AGRICULTURAL PRODUCTION
INTRODUCTION:

Bangladesh is a riverine environment. One person characterized it as an
"amphibious society." Eighty percent of the ocountry is delta which floods
annually. The floods are a mixed blessing. As the uncontrolled inundation
imperils people, infrastructure, crops and livestock, the floods deposit silt
and recharge the water table. For much of the year, rivers are the principal
means of transport and communication. The tropical monsoon climate, along
with the uplands, favors production of almost any possible crop and tree. The
people work hard and are very reaourceful. They have learned to live with
floods and typhoons, while producing rice and other crops for domestic

consumption.

The population of Bangladesh is currently growing at the rate of 2.5 peroent
per year. Food production, in terms of food grains and vegetable oils, lags
behind national demand (Fig. 1). Productivity, whether measured as food

produced per hectare or per person, appears tc have reached a plateau after
dramatically increasing for several years. Shortfalls in national foodgrain
production during the 1983-1988 period ranged from 299,000 tonnes in 1983/84
to 1,019,000 tonnes in 1987/88 (Table 1). The deficits between national

production and food reguirements have been made up by imports of food grains

and vecetable oils.

Forty percent. of the delta area floods annually from both the rain swollen
slow moving rivers and from tide surges during the typhoon season.
EXceptionally deep and widespread flooding as in 1988 can occur when
rain-swollen rivers conbine with the tide surge which inhibits the normal slow
discharge of shallow silted-up rivers. There is no bedrock except as deep
bedrock in the hill areas. People rely on the flood waters to relplenish the
water table and to add some fertility in areas of silt deposits. The rivers
provide a means of transport and communication as well as fish.

People utilize the replenished soil moisture in several ways. Crops are
planted behind receding waters to mature in residual moisture and high water
table. Deepwater rice is broadcast before the deep flood arrive. Lakes,
ponds and old river ocourses are replenished and serve as reservoirs for use
throughout the dry season. Underground water reserves are utilized by shallow
and deep wells. Low lift pumps raise much irrigation water from natural

reservoirs.
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SITUATION:
Land and Water Resources:

Bangladesh has a total area of 14.448m hectar~s of which 8.766m hectares is
cropped. An additional 0.403m hectares lies fallow and 2.119m hectares is in
forestland. The ocountry lies between 20° and 36° north latitudes with
temperature ranges from 7°C to 31°C in the winter and higher ranges in the
humid summer when the temperature rises to 37°C. Rainfall during the monsoon
season of July - September ranges from 1194mm in the western and northern
areas to 1454mm around Chittagong and Sylhet. As a result of this generally
sub~tropical climate, no less than 24 crops and groups of related crops are
grown in sufficient quantity to be mentioned in the annual Statistial
Yearbook ***, Of these, 17 were evaluated for land and climatic suitability

in the FAO/UNDP agro-ecological zone resources appraisal.

Bangladesh is the largest delta in the world. A oountry the size of the U.S.
state of Wisconsin is situated at the confluence of three large and some 30
additional principal rivers. Of these, 32 originate outside of Bangladesh,
including the Padm (Ganges) and Jamuna (Brahamaputra) which arise in the
Himalayas. The Meghna comes through the Sylhet basin within Bangladesh.
During the flood season which ooccurs between May and September, two thirds of
the 9.03m hectares of cultivated area is vulnerable to flooding. An
additional 1.214m hectares are subject to saline water from the Bay of Bengal,
especially during the typhoon season.

There are two small geologically uplifted areas, one to the north and west of
Dhaka and one in the northwest province which has an oblong shape running
generally north and south. The uplifted areas are old weathered alluvial
deposits and rise no more than 15 meters above sea level. Low hills rise on
the east and northwest sides. The Chittagong hills in the southeast range up
to 60 meters elevation. The hill soils are easily weathered and eroded soft
material covered by rain forests. The northeast Sylhet areas rise up to 1000
meters and are covered by rain forest; the tea growing areas are located in

that region.

Of the 9.03m hectares of non-cultivaéed area, 7.56m hectares or 84% is
suitable for irrigation 16/. Water is available to irrigate 6.90m hectares or
91% of the irrigable land. Only 1.92m hectares or 25% of the irrigable land

is currently being irrigated.

Soils are broadly differentiated into three broad groups - floodplain soils,
terrace soils, and hill soils 11/. The floodplain and terrace soils comprise
80% and 8% respectively, of the ocountry's land area. T @ hill lands make up

the balance of 12%.

The floodplain soils r::ceive silt annually which adds some fertiliy and are
only mildly acidic or calcareous, but they are low in organic matter,
frequently form plowpans, and often have low permeability 11/. Crop
productivity is determined mainly by permeability, water holding capacity, and
availability of irrigation, as well as, depth and duration of flooding. The
terrace soils are developed from clay lying on geologically uplifted blocks.
They are usually well drained, strongly acidic, and low in orqanic matter and
fertility. Crop productivity is determined mainly by fertility. The hill
soils are formed from soft rock, well drained, strongly acidic, and contain
moderate organic matter and fertility. Their agricultural potential is
limited by steep slopes and rapidly depleted fertility. N



61

The summation of the soil, water, and climatic resources of Bangladesh is that
virtually any crop plant can b grown with a medium to high yield during one
and sometimes two seasons somewhere in Bangladesh but not all crops can be
grown at all loaations in every season. However, diversifiation is not
widespread because people have come to rely on a one-crop economy - rice in
the delta and tea in the highlands. Fish has provided the 80% of the animal
protein. Cattle, sheep and goats harvest the lush growth during the rainy
season and consume crop residues in the winter. But population pressure has
caused an intensification and extension of the rice season and reduced the
forage available for livestock.

Farm Characteristics:

Of the 13.8 million households enumerated in the 1983/84 Agricultural Census,
3.8 million(27.5%) owned no land or cultivated less than 0.04 acres., Of the
10.0 million households with farm holdings, 24.0% had less than one-half an
acre, 16.4% had between 0.5 and 0.9 acres, 13.3% had between 1.0 and 1.49
acres, and 16.6% had between 1.5 and 2.49 acres. Medium-size farmers, those
having between 2.5 and 7.49 acres, acounted for 24.7% of the holdings.

Large farmers, those having more than 7.49 acres, accounted for about 5% of
all farm holdings

Crop production:

Trends in acreage and production of major crops are shown in Table 2. Rice
has increased steadily with the major increase coming with the Boro type.
Wheat arnd white potatoeproduction increased significantly in the earlier part
of the decade, but growth has slowed in the last six years. While there has
been a 1.9% annual growth in foodgrain production, population has increased at
2.5% per year (Figure 1). If the growth rates of both foodgrains and
population continue at the projected rate, there will be a deficit of some
eight million tons in year 2020.

Livestock Resources:

Cattle provide draft power as well as some meat and milk. Goats and sheep
provide some meat. However, essentially, the cattle provide farm draft

power. Ther has been very little increase in cattle numbers over the last
seven years (Table 3). Poultry and ducks provide eggs and meat which is the
most expensive animal protein. Most of the animal protein comes from the
794,000 MT of fish harvested from rivers and ponds 19/. shrimp and prawn
Froduction is increasing in importance and production has doubled from 1182 MT
to 3822 MT between 1982 and 1986.
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Agricultural Research:

Agricultural institutions to develop technology have become well established
in Bangladesh. USAID has been instrumental in developing food crop research
through BARI and the rice institute BRRI. In conjunction with two IARCs
(International Agricultural Research Centers) - CIMMYT for wheat and IRRI for
rice - high yielding varieties (HYV) and inproved technology have been
developed and adopted by many farmers. In a corollary effort, an on-farm
research unit has been established in BARI to identify farmers problems
through village surveys by researchers and to ocoordinate the efforts of
scientists from many disciplines in solving those problems. The consistent
rise in use of HYVs and fertilizer demonstrate the adoption of improved rice
and wheat technology. One example of the success of the BARI on-farm research
program was given by the Ishurdi group working with 40 farmers at Kalikapur.
After observing the benefits of vegetables and fruit trees which were
introduced by the OFR team, 43% of the farmers extended their homestead
gardens after the first year. Another benefit was that the landless and
marginal farmers earned twice the income of larger farmers. The potential
gain from existing technology is demonstrated using land suitability estimates
from the AEZ program of BARC and yields obtained by better farmers who have
used that technology.

Agricul .ural extension:

Agricultural extension is established throughout the country. Extension has
taken a "prescriptive" approach to working with farmers. Upazilla and Zilla
headquar ters staff have participated in selecting the critical constraints
which are included in the OFR program of BARI. Extension is also actively
involved in crop estimating. In the places that we visited, extension had
field demonstrations of improved varieties and husbandry.

Input organizations

Inefficiencies in the agricultural supply organizations have reduced the
incentive to farmers to produce. For example, BADC supplied from 0.2% to 18%
of the national requirement for HYV and improved seeds (Table 14). However
for HYV rice, the amount supplied was 4.8% and 3.7% for white potato. Very
little amounts of crop and vegetable seed have been made available except in
special integrated area development projects.

But the situation has improved with reqard to fertilizer with the
USAID-sponsored fertilizer marketing program. The supply of tubewells has
been opened to private suppliers with significant rise in number of
instailations. ’
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It is difficult to say that seed is overpriced. The price for varietal
(composite) seed should be about three times grain price and the price for
hybrid seed about ten times grain price. 1In one example of a contract seed
grower for wheat, BADC paid the contract grower grain price for the seed and
took only 10% of the crop (personal communication). The seed was then sold at
grain price. Therein lies the problem. There is no incentive for the
contract grower to give the special care and inputs required for a seed crop.
No sound business can operate on this kind of margin. And the BADC price
policy prevents the contract grower from selling his remaining 90% of the seed
crop at a premium to fellow villagers.

Inefficiencies in making credit available under policies and at interest rates
that the farmer can afford have forced the farmer to turn to village
moneylenders at 200% or higher interest rates. The result has been reduced
net income at best and at worst the loss of total income and land.

While transport is not a problem in the grain market, it is a serious
constraint in the perishable vegetable and fruit market. A small surplus can
dispropor tionately depress prices and lack of cold stores and suitable
transport can cause a tenfold difference in the price at Dhaka compared to the

village market.

POTENTIAL PRODUCTIVITY:

Potential impact of current technology on agricultural production:

The nurpose of this agricultural sector analysis is to determine the potential
impact of current Bangladesh agricultural technology on the production of

mjor crops. :

Potential impact was estimated by multiplying the best research yields with
the total suitable land for that crop.

Potential impact was also estimated using farmers, yields at two levels. One
estimate was the production that better farmers have obtained with research
technolody in on-farm trials. Another production estimate was made using
better farms yields when HYV seed and a 50 percent level of recommend crop

husbandry.

Several conclusions @n be reached. By comparing research yields with average
national yields (Table 4), the yield gap due to lack of technology adoption
can be estimated. From Table 5, it appears that the farmers have achieved
about one-fourth of the yield in potential, except in Boro and T. Aman rice.
On the other hand better farmers have approached research yields in rice and
wheat (Table 4).

Another unexploited potential is expansion of the irrigated area. The MPO
1986 National Water Plan 16/ gives net cultivatable area (NCA) as 9.03m
hectares (not including 0.42m hectares of active floodplain). Of the total
NCA, 7.56m hectares is suitable for irrigation, but water resources are
available for only 6.90m hectares. The MPO Report estimated that 1.92m
hectares was under irrigation, so irrigated area oould be increased about 3.6
times to fully utilize the available water. If the irricated area were
increased to the limit of available water and current technology were applied
to Boro and T. Aman rice, the country could meet food grain requirements to
the year 2007.
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Diversification into high-yielding food crops, such as maize and white
potatoes, and improved oilseed crops, such as mustard, offers even greater
production potential. Using current technolcgy, if all irrigable land were
brought into pcoductlon and 50% of the total irrigated NCA were plahted in
irrigated HYV Boro rice and the balance of suitable land into HYV wheat, then
food requirements could be met to year 2005 (Table 11). Using the mix of Boro
rice and maize, food reqU1rements oould be met to year 2017 (Table 12). 1In
ocomparison, with the curent le of food grains, food requirements could be met

only to year 2000.
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EXECUTIVE SUMMARY

I. Introduction

' Agricultural develupment is the linchpin of economic and

industrial development in Bangladesh. It currently provides 45
percent of the nation's GDP and 40 percent of the foreign
exchange. The role of agriculture in creating employment and
alleviating poverty will continue to be important. Agriaultural
activities are the most important source of employment. It is
estimated that there is 30~40 percent under-enployment and
unemployment in rural Bangladesh. Growth in agriculture will be
essential to partly absorb the increasing numbers of unenployed in
the coming years. An increase in food production to alleviate the
problems of poverty and malnuitrition further underscores the
importance of agriculture.

The importance of the agriculture sector in Bangladesh is
reflected in the number and size of governmental and
semi-governmental institutions, Responsibility for agriaultural
programs is dispersed over more than ten ministires which have
direct or indirect authority of control and supervision of
thirty-five different departments, corporations, research and
educational institutes ard specialized banks. Some of the
agricultural institutions like BADC, BRDB, BWDB, and DAE are among
the largest employers in the public sector. The agriaultural
research and educational institutions have also grown considerably
over the years. Additionally, there is an increasing number of
banks and credit institutions directly involved in providing
services in the agriaulture sector. The share size of
institutions ocoupled with fragmented structures and over lapping
jurisdiction present serious problems to an efficient management
of the sector.

In terms of public investment in agriaulture, total
expenditure on agricultural services and water resource
development has been rapidly declining since the beginning of the
Second Five Year Plan in 1980-85. Agriculture's total share in
the Annual Development Program allocations has declined from 33%
in FY-81 to 17% in FY-88. The reduction in fertilizer subsidy
acoounts for less that 10 percent of the reduction in agricultural
budget. 1In addition to the reduced investments, public
expenditure in the agriculture sector has not yielded the expected
econGnic returns largely due to the institutional problems in
implementing and maintaining the projects.
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The current structure and performance of the major
agricultural institutions, both at centralized and decentralized
levels, is characterized by considerable fragmentation, imbalance
in resource allocation, limited fiscal and managerial
acoountability, and limited mobilization of existing institutional
and human resources. While the technological and financial
resources for growth in agriaculture are being procured from
abroad, the acceleration in growth will partly depend upon the
government's ability to make necessary institutional adjustments
in order to efficiently utilize these resources. Whether the
required institutional changes will take place inplies a number of
critical assumptions as identified below:

- The overall cavacity of the institutions at the
ministerial level to plan and coordinate their functions in
the agriculture sector will improve.

- The functions of the supply and management of
agricultural inputs will be efficiently carried out by the
public agencies and some of the appropriate functions will
be transferred to the private sector.

-~ Public expenditure in agriciltural research, extension,
and education will increase.

- The government will support and collaborate with NGOs in
delivery of services to rural populations.

- The Upazila administrative system will plan and
implement development programs in acocordance with local
needs and oconditions,

At the Macro-level, the responsibility for agriaulture
sector planning and managment is dispersed over several
ministries. There is no one specific ministry which is fully
responsible for the sector's planning., The MOA has a partial
portfolio in agriculture and a 1limited capacity to engage in
sector-wide planning. The planning is based on a fragmented
understanding of the overall sector and lacks a strategic
perspective, It is essentially undertaken within a process of
political bargaining among competing ministries

The Govenment's inter-sectoral planning mechanisms and
procedures should be strengthened. The Planning Commission should
perform the functions of macro-level planning rather than
project-level planning. With regards to the Ministry of
Agriculture, the Policy Planning Cell of the Ministry should be
strengthened and staffed with adequate qualified personnel.
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Efficiency in supply and management of agriailtural inputs
is adversely affected by the overgrown structures and conflicting
jurisdictions and functions of the major parastatals.

Bangladesh Agricultural Development Corporation (BADC) is
involved, directly and indirectly, in the supply and management of
all major agricultural inputs (fertilizer, seeds, water, credit).
Its functional overlap with other agencies is enormous and creates
problems in a well coordinated supply and management of inputs.
BADC continues to engage in functions which can be more
efficiently carried by the private sector and other public
agencies.

BADC should gradually change its role to the mangement
rather than the supply of agricultural inputs. Its supply side
activities in irrigation equipment, seeds, and agricultural credit
should be transferred to other appropriate private and public
sector organizations.

Bangladesh Water Development Board (BWDB) is primarily
responsible for designing and implementing large-scale projects in
flood control and irrigation. It is also partly responsible for
minor irrigation. BWDB's coordination with other agencies in the
water sector is very weak. It undertakes projects without
appropriate planning and environmental considerations. The
maintenance of the completed projects is inadequate.

BWDB should oconcentrate only on major irrigation projects
and their maintenance. It should closely coordinate its planning
with other organizations and involve the local governmental bodies
in the planning process.

Bangladesh Rural Development Board (BRDB) is responsible
for a wide variety of activities in rural and agriaultural
development. Its primary functions are to form cooperatives and
provide them with credit for economically productive activities.
BRDB cooperative system does not adequately cover the rural poor
and landless. The formation of cooperatives is generally
involuntarily imposed from the above, and dominated by rural
elites. The rcate of credit recovery is low.

BRDB should change the by-laws governing the cooperatives
to allow for open menbership for smaller farmers and provide
credit and intensive assistance to cooperatives for eoconomically
viable projects.

-iii-



In the area of technology development and diffusion, the
organizational and functional linkages among research, education,
and extension are not well-established

The agricultural research institutions and their activities
are not sufficiently coordinated and directed toward the
development of applicable technologies. BARC has 1imited
authority and management capacity to direct the research system.

The physical infrastructure in research is extensive and
has high overhead and cperating costs. In spite of the
government's increased allocations to research, there are 1imited
finances to support the operational costs.

The agricultural education system has been severely
neglected over the years. The quality of teaching in the
Bangladesh Agriaultural University (BAU) has deteriorated and the
University is not sufficiently geared to meet the manpower needs
in agriaulture,

The agricultural extension system does not function
efficiently. It provides inadequate coverage to the farmers and
services are mainly oconcentrated in crop-production. The needs of
the vast majority of small) farmers and women are not met by the
extension service. The provision of agricultural extension
services is constrained by iack of operational expenditure,

The local government bodies and the NXs provide the
potential interlinkages to the governmental agencies and
parastatals in the implementation of agriailtural programs.
Without the development of local rural institutions and
mobilization of human resources, both in governmental and
non-governmental spheres, the overall performance of agricultural
institutions will continue to be inadequate. ,

The capacities of the Upazila administration in planning
and implementing agriaultural ard rural development projects needs
to be improved. The resource allocations at the loocal level have
to be monitored by the central ministries to ensure that the
resources are directed to rural development and service sectors '
rather that to physiml infrastructure development only. The Non
Governmental Organizations (NGOs) and their activities and
resources, should be appropriately integrated with the
government's programs.
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AGRICQULTURE SECIOR INSTITUTIONAL ANALYSIS

I. INTRODUCTION

The agriauiture sector in Bangladesh plays a critial role in
the nation's economy. It provides about 45 percent of the
nation's GDP, 40 percent of the foreign exchange and about 80
percent of the direct and indirect employment. Agriaultural
development is considered as the linchpin of emnomic and
industrial development in the nation. The Bangladesh Government
(BDG), in its Third Five Year Plan (TFYP) enmphasized agriailtural
development as a primary means for achieving food
self-sufficiency, alleviating poverty, and increasing enployment
in the rural areas.

The importance of the agriailture sector in Bangladesh is
reflected in the nunber and size of governmental and
semi-gover nmental institutions. Responsibility for agriaultural
programs is dispersed over more than ten ministires which have
direct or indirect authority of control and supervision of
thirty-five different departments corporations, research and
educational insititues and specialized banks (Table 1). Some of
the agriailtural institutions like BADC, BRDB, BWDB, and DAE are
among the largest employers in the public sector. The
agriaultural research and educational institutions have also grown
considerably over the years. Additionally, there is an increasing
nunber of banks and credit institutions directly involved in
providing services in the agriailture sector. The share size of
institutions coupled with fragmented structures and overlapping
jurisdiction present serious problems to an efficient management
of the sector.

The various agriaultural institutions in Bangladesh aan be
classified into four subsystems in order to examine their
functional constraints and discontinuities and their effect on
agriculture sector management. At the macro-level, the structure
and functions of the important ministries and the problems in
sectoral planning are examined. A second institutional subs ystem
is examined which comprises of the major corporations and
parastatals that are responsible for the supply and management of .
agriaultural inputs, i.e., fertilizer, water, seeds, credit and
support services, The primary actors in this subsystem include
BADC, BWDB, and BRDB. Another crucial subsystem is related to the
production and dif fusion of technology and the development of
necessary manpower, This subsystem includes institutions of
research, eduation and extension. lastly, an impor tant subsystem
which is responsible for implementing the agriaultural programs
and for the delivery of support services of the the loaal
administrative bodies includes the Upazila administration.



All of the above four institutional subsystems are
interdependent. The effectiveness of one is as impor tant as the
effectiveness of the others. A strategy of overall institutional
development in the agricultural sector, therefore, must take into
account these subsystems in a totality.

The overall purpose of the study is to undertake a broad
assessment of the major public sector institutions in terms of
their structure, functions and current per formance, and to
identify feasible methods for improving their effectiveness. The
fundamental objective is to recommend options and priorities to
the WSAID for its future programs in institutional and manpower
development of the agriculture sector in Bangladesh.



II. INSTITUTIONAL STRUCIURE IN AGRICULTURE SECTOR

A. Ministries and Their Functions -- Macro-Level Planning
and Management

1. Ministry of Agriaulture (MOA)

The Ministry of Agriaulture is one of the several ministries
respcnsible for agriailtural development., The central foaus of
the MDA is food crop production and forestry. In the past, the
Ministry was also responsible for several other subsectors in
agriailture such as fisheries and livestock, jute, water and
irrigation which are now reordanized under separate ministries,

The MDA is oraanized into two divisions - the agriociltural
division and the forest division. The division of agriaulture is
the larger division and is charged with the overall responsibility
of policy-planning, research, input distribution and extension in
the agriaulture sector (see Appendix for the MDA or@nizational
chart). The division is admninistered by a Secretary, an
additional Secretary, and three Joint Secretaries. The Secretary
is responsible for the overall administration of the Ministry and
its divisions, including the decentralized agencies of the
Ministry which include: Bangladesh Agriculture Research Council
(BARC), Bangladesh Agriauilture Development Corporation (BaDC),
Department of Agriaultural Extension (DAE), and the Cotton
Development Board (BD. the decentralized agencies are considered
as semi-autonomous bodies and have their own independent budget
which allows them operational flexibility.

The MOA has division, district, and upazila level offices to
support agriaultural development at the regional and loml level.
The Upazila level is an important link of the Ministry in
providing extension, irrication, and other inputs in oonjunction
with the services in education, family planning and health that
are provided by other techniml departments of different
ministries. The ooordination of the services of the department of
other ministries at the Upazila level is crucial for an effective
implementation of agriailtural development projects. .

The existing structure of the MDA and its restricted
functional authority in the agriculture sector has several
neqative effects on the overall planning of the sector. The MA
does not have full authority and functional jurisdiction over some
impor tant agricultural subsectors such as fisheries, livestock,
and water resources. Therefore, it does not have a direct say in
the planning and resource alloation within these subsectors. For
instance, irrigation is only partially under the jurisdiction of
the MOA. Similarly, research in fisheries and livestock does not
fall directly under the domain of the MOA. The division of
authority without well-defined coordinating mechanisms tends to
minimize the role of the MOA in the agriaculture sector planning.
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The MOA should be the lead Ministry in the planning and
management of the agrnaulture sector. HBowever, the partial
portfolio of the Ministry and especially the lack of its
jurisdiction over non-croo subsectors, fisheries, and water
resources diminishes the rmle and functions of the MOA in
agriailture sector decision-makinge.

2. Ministry of Food

The Ministry of Food (MOF) is one of the mest important
ministries in the agriculture sector. It is responsible for the
procaurement, movement, storage, distribution, and ration.ng of
food grains. The MOF opemtes a price gquarantee program for the
famers by purchasing food grains at preannounced prices. It is
also in charge of importing food grains. Iocally purchased as
well as imported food grains are utilized for food seairity stock
building and for the rationing system. Moreover, the MOF imports
other food items, including sugar, edible o0il, salt etcetera.

The MOF is organized along four of its essential functions:
procurement, storage, rationing, supply ard distribution. The
Directomte of Food of the MOF performs the function of monitoring
the food supply and demand conditions in the nation.

The authority and functions of the MOF give the ministry a
strategic position in the agriaulture sector and the overall
national policy-making. Thus, the MOF is in the position of
influencing the functions of MOA and other related ministries in
the agriculture sector. The effects of MOF policies on food grain
imports are critical in the fommation of domestic prices which
have broader impacts on the agriculture sector.

3. Ministry of Irrdgation, Water Davelopment, and Flood Control

The Ministry of Irrdgation, Water Development and Flood
Control (MIWDFC) is in charge of water resource development, flood
control, and major and minor irrigation. The Ministry was first
created in 1981 by splitting from the Ministry of Energy and
Mineral Resources and was merged with the MOA, 1In 1984, the
MIWDFC was separated again as an independent ministry.

The MIWDFC is basially responsible for supervising the
Bangladesh Water Development Board {BWDB) and the Joint Rivers
Commission (JRS). The main activities of the Ministry are those
relating the BWDB., The Ministry is also responsible for
coordinating its activities in water resource development with the
MOA, the Ministry of Finance, and the Planning Comnission, and
other water sector agencies.
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4. Planning Commission

The Planning Commission is primarily responsible for
providing the inputs for the geneml direction of the Five Year
Plan. It issues guidelines and outlines the broad sectoral
targets two years in advance which are transmitted to the
individual ministries as a basis for their respective sectoral
planning. The Ministries, including the MOA gener@ally submit a
list of projects in their sector without undertaking any
independent sectoral planning. The ocompiled list of projects from
the Ministries is reviewed by the Sectoral Panels in the Planning
Commission as well as representztives from line ministries and
agencies, ERD, Ministry of Finance, Implementation, Monitoring,
and Evaluation Division (IMED), and private and public sector
organizations, The review of the sectoral plans by the Planning
Commission has been described as an exercise in political
barg@ining over rearranging priorities and resource allocation.

The MOA provides a limited input to the Planning Commission
in the analysis of the agriqulture sector and in establishing
targets and the methods to accomplish them. The TFYP does not
specifimlly address the structure of agriaulture sub-sectors and
the various constraints as policies, pricing, tariff contmpls, and
the availability of inputs in achieving the targets. 1In
Prepamticn for the TYFP, it was found that the MOA undertook some
analysis of the projects but submitted these materials to.the
Planning Commission too late to be included into the sectoral
draft analysis (1). :

A lack of sufficient macro-level plamning capacity in the MOA
and other ministiies gives the Plaming Commission increased
authority in establishing sectoral targets and allozting
resources.

5. Oher Ministries

Becaause of the dominance of agriculture in the eomnomy, there
are a number of other Ministries which directly or indirectly
influence the decision-making process in the agriaulture sector.
The Ministry of Lol Govemment and Rural Development and
Cooperative (MLGRDC) occupies an important role in agriaultural
and rural development, The MLGRDC is responsible for the
formation of rural moperatives and providing credit th mough the
Bangladesh Rural Development Board (BRDB)., The Ministry of
Industries and Comerce is responsible for the requlation in tea,
textile, jute industries and has a direct impact on the
agriailture sector. The Ministry of Comuniction menitors the
operations of six decentmlized public corpomrtions that are
responsible for land and water transport, and communiation.

In addition to the above ministries, there are approximately
40 different ministries, agencies, corporations, and research and
educational institutes involved in the agriailture,



B. Major Parastatals and Their Performance —- Supply and |
Management of Inputs

1. Bangladesh Agriailtural Development Corporation (BADC)

BADC was created in 1961 with a very broad mandate to provide
modem agricilture technologies to famers. Since then it has
been responsible for proairing and distributing -ceds, fertilizer
and agriaultural machinery. It has also been * /olved ir the
supply, operations, and maintenance of irrigat.on equipment, in
the fomation of cooperatives, and in the provision of extension
services. The broad mandate with which BADC has been operating
for the past twenty-seven years has burdened the corporation with
gross inefficiencies and mismanagement.

The overlap of functions between BADC and other public sector

agencies is enommous. BADC's present operations require it to
interact with more than twenty agencies. These have been grouped
into five major categories by a UNDP study in 1988 {2).

(i) Agencies involved in the development of agriculture
technology, such as BARC, BRRI, BRARI, BINA, BAIJ,

(ii) Agencies involved in the diffusion of agriculture
technology such as DAE, BWDB, BRDB.,

(iii) Agencies involved in manufacturing of agriculture
inputs such as BCIC, BDP, BMIF.

(iv) Agencies providing support sermices like credit,
direct inputs, electricity, etc., such as Banks, REB,
BIWTC, BRTC, and BRI.

(v) Requlatory agencies like NSB, SCA.



A number of assessments of BADC have been conducted in recent
years with many common conclusions about the required changes in
BADC's organization and operations (3). It is generally concluded
that many of BADC's functions can be effectively perfomed by the
private sector and that its overall role and functions, for
instance in irrigation, coopemtives, and extension, should be
aligned with other organizations engaged in similar activities to
minimize the overlap and conflict of operations between BADC and
other agencies. Major recommendations from these assessments are
synthesized below.

(a) Fertilizer

BADC's functions in fertilizer marketing should be
requlatory and supplementary to the activities of the
private sector. The USAID's privatization program in
fertilizer distribution and marketing has been successful
and the private sector now is capable of managing the
entire system from factories to the famers. Hence, the
BADC should now be involved in only monitoring the
distribution system and requlating it to keep it
competitive. BADC should also engage in market research
for estimting future demsnd and promote new technologies.

There is a general agreement on this recommendation among
the government and the donor community. However, it should
be pointed out that BADC's capacity to perform these new
functions is limited by the lack of trained manpower and
management capacity in its Fertilizer Division.

(b) Minor Irrigation

BADC's functions in the sale and rental of S'Ws, DIWs, LLPs
have been gradually shifted to the private sector. BADC is
responsible for planning and implementation of minor
irrigation schemes. BADC's responsibilities in these areas
overlap with the responsibilities of other agencies like
BKB, BWDB, and BRDB. The planning and operation and
maintenance is not systematically undertaken. There are no
guidelines for private buyers on the installation of
pumps. BACD's equipment maintenance services are deficient
which include poor training of pump drivers, insufficient
supply of spare parts, and undue delays in providing
service,



BADC's planning responsibilities in minor irrication should
be improved and coordinated with those of the other
agencies. The Organization should serve as a requlatory
agency responsible for providing guidelines on siting of
all types of eguipment. Its essential functions should be
to assist coopemtives and user groups in site selection
and layout of distribution systems.

The eguipment maintenance sexvices of BADC should be
gradually transferred to the private sector. The BADC
field workshops could be either leased out to private
groups or BADC maintenance staff could be provided
incentives to buy out the workshops. BADC could assist in
the training of the mechanics in the manufacturing of local
pumps, and in the maintenance and delivery of spare parts.
The organization should also encourage small famers and
landless groups in buying and maintaining pumps for the
parposes of selling water comercially.

(c) Seeds

BADC is responsible for seed famming and seed
multiplication. It works with BARI, BRRI, NSB, SCA, and
other agencies for the production and certification of high
quality breeder seads.

BADC's seed program needs a marketing system that works
with the private sector. It should provide supervising
roles in the production, certification, and storage of
seeds mther than being directly involved in these
functions. It should involve more famers and contr.ct
growers in the production of seeds. Changing the functions
of BADC in seed production will facilitate the development
of private seed ocompanies.

BADC is also involved in agro-services involving the
production of vegetables and poultry at BADC agricultural
estates and marketing of these products for domestic
oconsumption and export. Seeds are marketed through the
agro-service centers. Dairy cattle, fish and poultry,
which now ocaupy a very small portion of the Agro-Sewice
Centers, should be more integrated into the activities of
the Centers.



2. Bangladesh Water Development Board (BWDB)

BWDB has the primary responsibility for macro-planning in the
water sector. The responsibility is shared with at least
thirty-five different ministries and agencies involved in water
planning.

BWDB is in charge of perfoming the following projects:

- Dams, barrages, reservoirs, and other original works, as
well as irrigation, embankment, and drainage structures and
facilities for bulk water supplies;

- Food ocontrol, including watershed maiiagement:

- Prevention of salinty and water congestion, and
reclamation of land;

~ Maintenance, improvement and extension of channels,
including dredging of channels; and

- Requlation of channels for more efficient movement of
water, silt, and sand.

A number of assessments of BWDB's organizational structure
and perfomance have been undertaken in recent years. The
-assessments generally indicate a dismal periommance of the
organization (4). BWDB has undertaken large-scales projects in
flood control and irrigation without appropriate plamming and
enviionmental considerations. The projects have been poorly
designed and maintained. Coordination with ether majur agencies
has been lacking. There is very little input from the lecal level
in plamning the projects. Beneficiaries of the BWDB projects are
not involved in their preparation and implementation.

The division of responsibilities for major and minor
irrigation between 3WDB, BADC and other agencies is a major
issue. A number of alternatives have been advanced in existing
studies. For example, the creation of a sepamte irrigation
orqanization by combining the land use and water directorate of
BWDB and the minor irrigation departments of BADC into a new
organizational entity which will be exclusively responsible for
minor irrigation. An altermative recommendation is to transfer
BADC's functions in minor irrigation to BWDB so that the entire
water resource planning and development could be better
oordinated.



The option to create a new organization responsible for minor
irrigation does not appear feasible. There are already too many
organizations in the water sector., To transfer the BADC's
existing functions in minor irrigation to BWDB would simply add to
overbureaucratization and mismanagement. Instead, a feasible
alternative may be to relocate the current Master Plan
Organization (MPO) under the Ministry of Planning with functional
responsibilities to coordinate the development and utilization of
national water resources thmugh the cooperation of all agencies.

MPO

The MPO has developed a comprehensive National Water Plan
acoording to the needs of all water use-subsectors. The MPO was
established in 1986 within the Ministry of Irraqation with funding
from the UNDP, It does not have any formmal authority in relation
to the Ministry, BWDB or other agencies. The organization
currently operates as an analvticl body composed of the Harza
Consortium, locl consultants, and personnel drawn from BANDB on a
seconded basis. Without further financial support to continue its
activities and a clear mandate, MPO's efforts may be wasted.

The MPO has the technial resources to perfom a planning and
requlatory role under the overall control of the Ministiy of
Plaming. It can be located as a division within the Plaming
Commission with jurisdiction and resources for water sector
plamning and oould provide an effective base for coordinating the
diverse activities of all agencies within the framework of the
National Plan. .

3. Bangladesh Rural Development Board (BRDB)

BRDB is responsible for the inplementation of a variety of
agriailtural and rural development programs. Its prime functions
are to orgnize the rural poor into cooperatives and provide
credit, agriaultural inputs, irrigation equipment, training and
other support services for employment, income generation, and
capital fomation., BRDB is current activities also include arra
development projects and special programs like the South-West
Rural Development Program. Additionally, BRDB is engaged in a
number of program-oriented activities such as the Tangail
Agriailtural Developmen* Project and DIW project.

The primary vehicle for implementing BRDB activities is the
development of a two-tier cooperative system. At the village
level, primary agriaultural cooperatives KSS and MSS (Women
Cooperative Society) are fomed by the BRDB which are fedemated at:
the Upazila level as Upazila Central Cooperative Associations
(UCCA)., BRDB extends credit and other services to these
cooperatives for ruiral and agricultural development activities.
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The stated objective in development of the woperative
system, based on the Camilla model, was to facilitate the process
of rural institutional development, increase inocome and
employment, and alleviate poverty. The cooperative system and the
BRDB's activities have been analyzed in a number of studies which
indicate that the cooperative system in Bangladesh has not
succeeded in achieving the stated objectives. In fact, the BRDB
ocooperative system and credit activities have benefited the large
farmers more than the rural poor.

A survey conducted in 1987 to study the impact on BRDB
credit on income generation indicates that the mte of retum on
investment is very low, ranging from 8.3% to 12.1%. The national
coverage of the BRDB activities is limited to 12% to 15% of rural
population. The average credit recvery rates are about 60% and
only 40% of cooperative menbers engage in economically productive
activities. These problems, in addition to other management
deficiencies in the organization, raises serious concerns about
the viability of the cooperative system.

The evaluations of the perfommance of the BRDB indicate that
its administrative stmcture and procedures constrain the
development of self-sustaining, income-genemting projects. In
the case of the BRDB cooperatives, the rural affluent employ
improper means to fomm cooperatives and obtain credit for their
individual self interests. A great percentage of the BRDB credit
renains unrecoverable. BRDB credit activities do not adeguately
cover small famers and especially women (5).

11



C. Research, Education, and Extension —- Technology
Development and Diffusion

l. Agricultural Research

The present Naticral Agricultural Research System (MARS) is
composed of a total of 10 semi-autonomous institutions which
conduct research under the administrative responsibility of
several different ministries, The primary institutions under the

NARS include:
- Bangladesh Agriaultural Research Council (BARC)

Bangladesh Rice Research Institute (BRRI)

Bangladesh Agricultural Research Institute (BARI)

Bangladesh Fisheries Research Institute (BFRI)

Bangladesh Institute of Nuclear Agriaulture (BINA)

- Bangladesh Livestock Research Institute (BLRI)

Bangladesh Jute Research Institute (BJRI)

Bangladesh Tea Research Institute (BTRI)

Bangladesh Cotton Research Institute (BCRI)

Bangladesh Forest Research Institute (BFRI)

Several other research and educational institutions are also
involved in agriaultural research.

The research system has grown considerably over the years
with the assistance of USAID and other intemational donors.
BARC, under the Government's 1988 ordinance, has been assigned
responsibility to coordinate, monitor, and redirect the system
toward a sustained development and diffusion of applicable

technologies.

The main responsibility of BARC is to strengthen and
coordinate agricultuml research at the national level. According
to the aurrent mandate of BARC, it serves as the coordinating body
for research on crops, soils, water, crop protection, forestry,
livestock, fisheries, economics, and social sciences.

12



All of the research institutes fall under the ocoordinatirg
umbrella of BARC, However, BARI, BRRI, BJRI, and BINA which are
directly under to MDA, are the constituent units of BARC.

BARC has prepared a Strategic Plan to ocoordinate and redirect
the national research towards a sustained development and
dif fusion of modem crop and management technologies for
increasing fam productivity under all agro-ecnomic ard
emlogical oonditions at the fam level. The overall plan will be
implemented by improving planning, management and accounting,
evaluation and monitoring, infomation management, and trainina
systems of BARC and its client institutes. The targetted
objectives of the plan are to rationalize the allocation of
research among crop and non-crop subsectors, to minimize
redundancy and overlapping jurisdictions in research, and to
redirect research toward a farming systems approach.

BARC has already initiated the implementation of its
strategic plan., Coordination is being partly achieved thmough the
oontract research mechanism by which BARC directly funds projects
and monitors the quality of their progress and evaluates the
research findings. BARC has also been given review powers of all
new researdh activities, irrespective of the source of funding.

The overall coordination of the research and its
decentralization and redirection toward a faming systems approach
can be hampered by the lack of BARC's internal management capacity.
and the existing autonamous structure of the individual research
institutes. Organizational and institutional constraints in the
implementation of BARC's plan are addressed in Section III.

2. Eduaation and Human Resource Development in Agriaulture

Growth in agriaulture in Bangladesh is as much dependent upon
investment in human capital as it is upon investments in
technology and inf._astmcture development. Education and training
provide the primary means for the development of human resources.
Increased agriaultural productivity requires availability of
scientific manpower to develop and transfer agriaulture
technolodies as well as increased know-how on the part of the
users of the technology, the farmers.

13



2.1 Higher Agriaultural Bducation

There has been a limited expansion in the institutions of
higher agriailtural eduation in Bangladesh since 1971. At
present, the higher agriailtural education system consists of the -
Bangladesh Agriaultural University (BAU), three agriculture
colleges, loated in Dhaka, Dinajmur, and Palhuakali, and a
recently established Institute of Post Graduate Studies in
Agriculture (IPSA). Higher education in several fields of
agriailture-related disciplines, such as economics, soil sciences,
chemistry, and entomology, is also provided by other major
universities in the nation.

BAJ has been the primary institution for graduate and
post-graduate studies in agriaulture since 1961. All other
lleges and IPSA are under the academic control of BAJ.
Evaluations of EAU's academic programs indicate an unsatisfactory
performance of the University (6). The programs are too
theoretical with little concem for the practial problems in
agriculture. Students and the faculty engage in very little field
work. BAU curriailum has not been significantly revised in the
past fifteen years. There is limited representation of the
students and teaching faailty in the administration and management
of the University. The University has been able to produce a
limited number of PhDs in the last twenty years and is only weakly
linked with other related institutions.

The problems in agricultural education are further
exacerbated by low attendance, low retention rates, campus
violence, and other dismptive factors prevalent in the entire
educational system of the ocountry.

An increase in the quantity and quality of agriailtuml
graduates, may be needed to meet the manpower requirements in the
agriculture sector. BAD is oconsidered as the primary institution
for meeting these requirements. Given the deterioration in the .
quality of education at BAU, it is not clear if BAD without
fundamental changes in its administration and educational
philosophy, can produce quality graduates in the near future. It
may take seven to ten years of techniml assistance and financial
support, plus an administrative will, before B is able to meet
the near and medium temm manpower requirements in the agriailture
sector. Therefore, an investment in BAD should be viewed in the
ocontext of other viable options to support higher agricultural
education programs though alternative means.

14



2.2 Famers' Bducation

Literacy rates in Bangladesh have been almost stagnant cver
the last twenty years. About 40% of the primary age population
never attends school and the drop-out rate is approaching about
70% (7). Adult illiteracy is equally widespread. Approximately
70% of the adult population in 1981 never attended school and
another 17% had only a primary education.

Bducation may not have direct relevance for fammers working
in a system of agriaultural production that relies upon
traditional technology and cultural practices . However,
education plays an important function in productivity once modern
technologies are available. In a modernizing environment, farmers
need the infomation about the sources of new inputs; their
optimal use, and the economic benefits from the appliation of
modemn technologies (8).

Famers tend to benefit from famm-specific education. A
certain level of basic literacy in reading and writing is required
for famers to seek and make a better use of the infomation on
technology adoption and farm management, e.g., fertilizer use,
pest ocontrol, efficient use of water, etc.

2.3 Education and Training for Hmployment Creation

The ability of the rural poor to take initiatives and to
create and sustain non-fam productive activities is severely
oonstrained by illiteracy, lack of skills and access to
resources. While an accelerated rate of crop-production will
create increased employment and may absotb, at best, one-third of
the rural labor foroe, direct investments in education and
training to create employment is required. The educational
strategies should foaus on organizing the poor and landless and
providing them acoess to basic literacy and skills training for
enployment and self-employment. Labor intensive sectors such as
livestock, agro-processing and support service sectors such as
equipment maintenance 'nd operations, and acoounting and
management provide potential arenas for educational investments.
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3. Agricaulture Extension

The extension system in Bangladesh is primarily based on the
Training and Visit System. There are mors than twenty different
institutions thakt are mandated to provide extension services to
famers. The Directorate of Agriaulture Extension (DAE) is the
major extension organization. The DAE jurisdiction covers more
that 80% of the cropped area of Bangladesh. 1Its present
organizational pattern follows the decentralized administrative
pattem of the Covernment., DAE has six levels of management:
National level, Regional level, Zila level, Upazila level and
Union Council level. The extension block superwisors, operate at

the Union Council level.

The DAE employs about 12,000 Male Block Supervisors (MBS) and
about 400 Female Block Supervisors (FBS). In theory, eadi MBS is
assigned to ocover 1,000 farm families. The Food and Mjriallture
Organization (FAD), in an evaluation of the ef fectiveness of the
extension system, shows that there is a bias in faver of large and
educated fammers with 6 or more hectares of land (9). Similarly,
the UNDP/ASR Census showed that about 92% of households involved
in crop and non-crop aultivation had never been visited by a Block
Supervisor. Further, the ASR pointed out that female-headed
household are even less visited (7.5%) than male headed households
(10.4%). It has also been indiated that the extension activities
are more foaused on production of food grains and less foaused on
production of vegetables, fodder, and livestock development. The
extension Lias toward food grain production especially affects the

homestead production potential.

There are several other institutions which provide extension
sewices in selected aras. The major research institutes
including BARI ard BRRI provide extension thiough their outreach
programs and fam trial divisions. The BRDB, BADC, and BADB also
engage in extension activities directed at the wmopzratives. In
the case of BAU, extension activities are used to enhance the
training of the university students.
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Do Upazila aAdministration

The Governiment reorgnized loal administration in 1983 under
the Upazila System. Adninistratively, the Government abolished
the previous subdivisions and amalgamated them into Districts,
thus increasing their number by more than twofold. The Thana, the
immediate subordinate lavel to the district in the old system, was
recategorized as Upazila. The reorganization produced 64
districts and 495 Upazilas. Each Upazila is comprised of about
8-10 Unions.

Decentralization of administration was undertaken by
replacing the Circle Officer of Thana with the Upazila Nirbahi
Officer (UNO), a career civil servant of the level of an Assistant
Commissioner. The UNO is given dirmect supervisory authority over
all the technical departments and its personnel at the Upazila
level. The direct authority of the Central Department under the
previous system has been dissolved by this means. Furthermore,
politial acountability is assigned to the Upazila Council and
its chaiman. The Upazila chainman is mde responsible for
coomdinmating all the development activities, initiating
development plans and policies, and identifying projects according
to loal needs., The UNO and technicl officers were to be under
the supervision of Upazila chaimman.

The Upazila Adninistration provides potentially a cnicial
link in the planning and implementation of agriailtural
development projects. At this level, major agriaulture
institutions (BADC, BRLD, BWDB, DAE) and the line ministries are
represented through their technial departments and personnel.
The government provides funds, under ADP allocations and direct
block grants, for the specific development purposes. The local
admnistration is technically accountable to the Upazila Parisad
which is the final approving authority for all projects. Each
Upazila has a project identification and selection committee
consisting of both official and representative members. In sum,
all the ingredients for loal-level planning for the participation
of the beneficiaries, maintenance and operations of
infrastructure, and loal revenue wllection exist at the Upazila

level.



E. Other Important Institutions

1. MNon-Governmental Organizations (NGOs)

The N®s in Bangladesh play an important role in the
implementation of development assistance programs in the
agricultural sector as well as in other sectors. The N®s have
been implementing programs with demonstrated success in poverty
alleviation, population and health, education, income-generation,
and agriailtural development. All major donors have come to
recognize the institutional efficiency of the N®s.

The USAID Mission is presently programming about one-third of
its annual development assistance thiough N®s. the Food-for-Work
Program is managed and monitored through CARE, an international
NGO. Similarly, the Private Rural Intitiatives, the Family
Planning and Health Serices, the Enterprise Development Project
are all implemented by N@®s. The Mission funds the N®Os directly
in some cses, as in the Private Rural Initiatives Project and in
other aases funds them indirectly th ough bilateral project
agreements with BDG for channeling a portion of project funds
th ough the N®s.

The NQO coverage of the total targzt population is very
small, It is estimated that about 10% of the targetted porulation
is reached by the activities of the N®s. A significant increase
in NGO activities that oould be supported by donors will be
difficult without enhancing the technial and managerial capacity
of the major national NGOs. The higher unit cost of NGOs in the
delivery of services, because of their required intensive inputs
and superwvision, may also be a limitine factor in their mapid
expansion. However, the cost in delivery of N®Os' services, and
especially in the delivery of credit, because of high recovery
rates, is probably much lower if compared to ocosts of the
govermment's credit mechanisims whidh have high mates of defaults

(11).

i

The BDG'"s stated molicy toward NGOs has not been fully
supportive. The govermment has proaoted collaboration with NQOs
in certain specific sectors such as health and family planning,
education, and forestry. The wolicy and the mechanisims for
government-NGDO partnership needs to be explicitly artiaulated.
The BDG has reocently been delaying the process of approval of
projects and funds to be implemented by NGOs. The government
requires prior approval for all foreign-funded NGs and
scrutinizes N@0s' activities to ensure that the funds are being
used within the framework of the government's programs. The BDG's
strict clearance proocedures with respect to HNGO-funded activities
present a problem for the donors in the futuiz utilization of the

NGO mechanism,
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The Upazila system has introduced major changes in the
alloaation of resources and its budgetary control at the local
level. The BDG blodk grants for loal development amounted to T
4 billion in 1965-85. In addition Lo these grants, the conbined
FFW Programs disburse sume 35C,00 metric tons of wheat a year to
the Upazilas, whidh in nwnetary tenns would amount to about K 2
billion. There are additional bilateral programs such as USAID
Bridges and Culverts Projects, which arlocate funds directly to
the Upazilas. The net result of these direct resource alloations
is that the Upazila administration has significant discretion in
spending resources on developmeat projects. While the BDG has
issued quidelines on spending the allomations to priority sectors,
the Upazila adsinistration does not follow these gaidelines and
allocates resources acocording to its own interests (10).

The effectiveness of the 'pazila system is constrained by a
number of factors., Generally speaking, the system continues to
maintain the status-quo in the rural power structure and is not
properly crganized or supported by the centml institutions. The
BDG guidelines for alloa:ting resources to agriculture and rural
development are not being fnllowed at the Upazila level
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F. Assumptions About Institutional Changes

The current structure and performance of the major
agriailtural institutions, both at centmlized and decentmlized
levels, is characterized by considerable fragmentation, imbalance
in resource alloaation, limited fiscl and manageral
accountability, and limited mobilization of existing institutional
and human resources. While the technologiml and financial
resources for growth in agriculture are being procured from
abroad, the acceleration in growth will partly depend upon the
governient's ability to make necessary institutional adjustments
in order to efficiently utilize these resources. Whether the
required institutional changes will take place implies a number of
critial assumptions as identified below:

- The overall aapacity of the institutions at the
ministerial level to plan and coordinate their functions in
the agriculture sector will improve,

- The functions of the supply and management of
agricultural inputs will be efficiently carried out by the
public agencies and some of the appropriate functions will
be transferred to the private sector.

- Public expendlture in agriailtural research, extension,
and education will increase,

- The governmenc will support and collaborate with NGDs in
delivery of sewices to rural populations,

- The Upazila administrative system will plan and

implement develop programs in accordance with loal needs
and oconditions.
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2. Women

Womens' role in agriculture, partiailarly in food production
is much more significant than is indicated by the National
Ariculture and Livestock Census data. According to the ASR,
about 42 percent of women have agriaulture as their primary
occupation and another 12 percent as their secondary ooccupation
(12)., Womens' work in agriculture includes field agriailture,
homestead production, livestock and poultry, rice husking and
processing, and agriailture wage labor. The highest involvement
of women in agriculture is found in very small households followed
by women in landless, and small and medium size famm households.,
Approximately 15 percent of all rmural households are headed by
women. In female headed households, women make the important
decisions in ciltivating the land, hiring labor, selling the
produce and oconktmwlling income from sales. Moreover, the rate of
savings has been found to be higher among women as reported in the

national census data.

Womens' extensive involvement in agriculture indicates a
potential arena for instltutional and human resource development.
The institutional mechanisms to support womens' agricultural
productivity are limited and ineffective. At present, the BRDB
Womens' Cooperative (MSS) and Cooperatives for assetless women
(MBSS), represent the larcest institutional efforts. The
objective of these prograns is to set-up coopsratives which would
provide credit, training, and technicl assistance to members for
employment and income-ger.eration. The other major institutional
mechanism for supportinc women is provided by NGOs. Major NGOs,
like BRAC, Proshika, RDRS, and Grameen Bank have been active in
organizing women and providing credit, training and other
services., Both BRDB and NGO machanisms continue to place more
emphasis on male menbers than on female members and enoounter
probiems in reaching women. Womens' access to credit, training,
extension, and other necessary inputs are more limited than mens'
access to these inputs. Targetted programs and fundings to
increase womens' access to essential inputs, especially credit and

skills training, should be expanded.

The recognition that women, as a sizeable labor force, will
be involved in future growth in agriailture, has a number of
impliations for agricultural research, extension, and educatiom.
In the area of research, development of appropriate technologies
of production, livestock, fisheries, and forestry would be
needed. The extension services specifiamlly geared to womens'
activities have to be increased. The eduaation and training of
women in order to enable them to create and sustain employment and
inoome-generating act.vities, both in on—fam and off-famm
sectors, must be expanded. The involvement of women in designing
and implementing research, and educational programs, which is
limiced at present, is necessary in order to increase the
effectiveness of the existing institutions.
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III, ANALYSIS OF INSTITUTIONAL GAPS AND CONSTRAINTS

l. Public Sector Efficiency

l.1 The mle of the public sector in the management of the
national economy has substantially increased since Independence in
1971. Soon after Independence, the govermment nationalized the
major industries and financial institutions and assumed the
responsibility for all public enterprises. Successive gove mments
since then have embarked upon massive development plans often
without the financial and institutional resources to support

them. The breakdown of the administrative system in 1971 created
major gaps in institutional capacities and trained manpowe r to
sustain the developmental efforts. These gaps ocontinue to exist
and affect overall administrative efficiency. In addition, the
vast amount of developmen: assistance by multiple donors with
varying conditionalities has piaced a serious stress the

administ mtive capabilities of the govemment.

1.2 There are too many organizations, especially in the
agriculture sector, with ove rlapping authorities and functions.
The mandates of these organizations have neither been Clearly
defined nor updated to be responsive to their management functions., .

1.3 The ooordination mechanisms, both at the central and local
levels, are weak resulting in inconsistent policies and procedures.

1.4 The training and educational institutions are not adequate
for supplying a critical mass of well—-qualified management
personnel. There is a critical shortage of personnel in the
ministries and related agencies to plan and monitor large numbers
of sectoral programs.

1.5 The salary structures in the public service do not provide
sufficient incentives to the govemment personnel to be efficient
ard productive.,

2. Public Sector Investment in Agriculture

Actual development expenditure in agriculture has been
rapidly declining since the beginning of Second Five-Year Plan in
1980-85. The expenditure for agriailture includes sub-categories
of expenditures on crop-agriculture, forestry, livestock, mural
development and flood control and irrigation, Agriaulture's total
share in the Annual Development Program (ADP) allocations has
declined from 33% in FY-81 to 17% in FY-88 (Table 1). The ADP
allocations to agriailture in FY-88 approximated TK 110 billion.
However, the actual expenditure on agriailture during the same
period amounted to only TK 75 billion.
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Table 1. Public Investment Program--Agriculture snd Water Resources
(Tk Cr: based on ADP Budget Allocations)
Annuasl
Percentage Percentage
Distribution Change
FY81 FY82 FY83 FY84 FY88 FYge FY87 FY88 Fya9 FY81 FY89 Fys1-89
CROP AGRICULTURE 286.6 307.8 300.4 337.0 244.8 166.1 180.0 201.0 216.2 33X 17% =3%
Extension 24.8 1.6 11.3 13.0 11.6 12.8 14.1 24.9 27.2 3 2 1%
Research /a 11.7 19.0 31.0 26.9 42.9 42.8 64.0 72.0 83.7 1 7 28%
" Input Supply 164.7 171.6 167.6 232.7 161.4 90.7 63.1 39.1 39.7 18 3 -16%
Fertilizer (supply) (111.8) (114.8) (120.0) (200.0) (88.0) (48.3) ) ) ) (13) (-) (=)
Fertilizer (facilities) (13.3) (26.0) (24.3) (102.3) (33.2) (12.4) (17.2) (1.6) (=) (2) =) -)
Seeds (29.6) (30.7) (23.2) (30.4) (30.2) (32.0) (36.9) (37.5) (39.7) (3) (3) (4%

Food Storage 80.7 69.7 68.1 z8.8 24.8 11.1 18.3 1.1 26.9 9 2 -13%
Other 14.6 18.0 22.5 26.68 14.2 8.9 12.5 3.9 28.8 2 3 13%
WATER RESOURCES 408.8  460.8  352.3  473.2 624.9 416.7 627.2 K72.6 703.8 48% 65X %
Surfsce Water (FCC & FCDI) 171.1 229.8 168.6 240.0 382.6 274.2 368.9 419.0 530.6 20 41 16%
Ground Water (puaped irrig)/b 236.7 221.0 186.7 233.2 242.3 141.6 160.3 163.6 173.3 28 14 -4%
FORESTRY 23.8 40.0 36.6 41.3 36.4 24.7 47.3 43.0 £6.1 x4 1x
FISHERIES 32.9 37.4 31.8 66.9 47.1 23.0 32.7 6568.9 84.3 4% BX X
LIVESTOCK 14.8 32.9 24.0 34.0 33.€ 18.2 30.4 70.3 47.4 2x [2.] 16%
RURAL DEVELOPMENT ANO INSTIT.  90.7 96.0  100.9 76.0 104.0 101.7 143.0 182.3 198.5 10% 16X 10%
Cooperatives 39.0 44.0 46.9 46.2 66.8 63.9 97.8 99.0 716.6 4 .} ox
Rural Infrastructure 61.7 60.4 66.0 30.8 48.2 37.8 46.2 83.3 121.0 6 9 11%
Totsl 866.56 9283.9 846.0 1017.4 1089.6 747.4 940.6 1126.0 1284.4 100X 100% 6%
—————T p——— s===== === _— _= ==

Real Expenditure Index /c 100 100 84 88 81 62 68 .1 69 /e

Resl Expenditure Index (not 100 101 83 . 90 86 68 a7 76 78 /e

inciuding fertilizer supply) /c

/a BARI, BRRI, BARC, BINA, SRDI, BJRI

/b Includes Tubewell Project in North Bangiasdesh undar BWDB
/c Based on GOP price deflator (FYB81=100)

/e estimate

Source: World Bank, April 1989



Within the actual ADP expenditure of TX 75 billion in
FY-88, about 55% was spent on flood control, drainage, and
irrigation (FCDI), 15% on rural development, 3% on extension, 7%
on research, 4% on forestry, 5% on fisheries, and the rest on
input supply and food storage.

2.1 Investments in agriaultural research, education, and
extension are in decline. In the allocation of resources to
research, currently 7% of the agriculture ADP budget, there is a
need to increase the expenditures for the management, monitoring
and evaluation of research. The investment in research as a
percentage of the agriailture GDP in Bangladesh is only 0.22%
which is significantly lower than what is spent on agriculture
research in similar developing countries.

The current EDG expenditure on research is barely enough to
meet personnel salaries and overhead costs of the research
system. Limited funds are available for research activities or
. for training research scientists and support personnel. The
operations and maintenance of facilities at the substation level
is especially affected by inadeguate funds.

2,3 The total allocations to extension from the ADP and revenue
budget to cover the operating costs of 403 Upazila field offices
in 1988 amounted to TK 85 million, which is extremely inadequate
for providing services to 8-10 Councils in each Upazila. There is
no allocation of funds for important activities such as field aays
and demonstration projects.

2.4 The BDG allocations to the Upazila administration through the
block grants have been significantly increased but are not
directed toward the development of agriailtural and servioe
sectors. There is an increasing tendency among the Upazila
administrations to utilize development funds for infrastructure
projects.

3. Constraints in Research

BARC's Strategic Plan and its implementation, which has
already bequn, holds great promise for coordinating and improving
the management of resources in research. However, a number of
constraints in the effective implementation of the propcsed plan
should be anticipated. Major constraints include:

3.1 BARC does not have the authority over the allocation of
research funds other than funds earmarked for Farming Systems
Research (FSR). Funding for agricultural research is provided by
eight different ministries. BARC's capacity to coordinate
research is undermined by the funding practioces of the ministries.
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3.2 BARC's own aapacity to perform a comprehensive set of
functions in review, coordination, monitoring, and resource
allocation has to be signifiantly improved. Building thise
capacity within BARC will take a minimum of five years.
Continuity in donor support and BARC's leadership will be
essential to accomplish this purpose. The capacity-building
process aurrently underway in BARC is heavily dependent upon
technical assistance by USAID, and other donors. Institutional
sustainability of BARC after the foreign techniml assistance
personnel are withdrawn is a critical issue,

3.3 The implementation of BARC's plan depends partly upon the
ocooperation of the regional institutes and research stations. The
ocooperation can be mandated only to a certain extent, for exanple,
by making the separate mandate of BARC and the mandates of the
institutes consistent with each other. BARC can also exert its
authority in review and funding of research proposals to induce
cooperation, The research institutes, however, in practice
operate as autonomous bodies with their own research agenda. The
methods to develop voluntary cooperation, therefore, should be
emphasized.

3.4 The Farming Systems Research (FSR) approach involves
cllaboration across disciplinary and institutional lines. The
success of the FSR approach requires reorienting research from
individual scientist/crop-oriented research practices to
milti-disciplinary team research which is different from current
institutional practices. Long-term commitment of qualified
personnel at on-farm research sites is essential for a sustained
development of the FSR., The rural living oconditions are not very
attractive for the scientists to reside and work at on-farm sites
on a ocontinuous basis.

3.5 The existing organizational patterns of the institutes are
not consistent with organizational reguirements of FSR approach.

. The practical application of FSR involves decentralization of
research to the farm level. The FSR approach offers a potential
to decentralize the research activities away from the regional and
loal stations to the substations specificially for the purpose of
FSR expansion. The approach provides the opportunity to move
research and scientists closer to the farmers.

3.6 The allocation of resources is highly skewed in favor of rice
research which raises problems for technology development for
other crops and non-crops. The concentration of scientific
manpower is disproportionately high in crop research as compared
to non-crops' research as indiated by the manpower pattern in the
institutes (13).
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3.7 The allocations to research, for instance in the emnomics of
fisheries, iivestock and forestry have been lagging. The
institutes of fisheries, livestock and forestry, are small with
fewer personnel specializing in agricultural economics. The
capacity to undertake resource emnomic analysis in non-commodity
areas and water and irrigation is negligible. The development of
an resource emnomic analysis capacity in NARS is crucial.

3.8 There are few female scientists in NARS. Training and
recuitment of female scientists, and their involvement in FSR and
homestead agricultural production technologies should be addressed
as a major priority.

4. Constraints in Higher Agriaultural BEducation

Higher agriaultural education in Bangladesh has been
severely neglected over the years. Development of the educational
system has not kept pace with the demand in technology
development and transfer.

The improvement of higher agriaultural education faces a
number of oonstraints as discqussed below:

4.1 A complete study of agriailtural manpower needs in Bangladesh
that provides a projected demand and supply of trained manpower
has not been undertaken. Such a study is needed co analyze the
present and future demand and supply of all clegories of
agricultural manpower, farm labor included. The available
assessments of agricultural manpower !Eisgruber, 1987, Thomas,
1987) are valuable but foaus exclusively on educational and
research categories of manpower needs and rely on aggregate data
(14).

4.2 The demand in the private sector for agriailtural graduates
appears to be low. t of the total 6,945 graduates employed in
1986-~1987, only about 100 were employed in the private sector
(15). A large nunber of M.Sc. and PhD degree holders are
concentrated in research and educational institutions, while the
majority of B.Sc. degree holders are employed by the 3jovernment
and parastatals.,
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4.3 Acoording to the Mission's Project Identifiaation Document on
BAU Higher Agriaultural Education Project (1988), "there is a
strong evidence that the supply of presently available BS
graduates from BAU, Bangladesh Agricultural Institute (BAI) and
Patuakali Krishi College (FKC) is greater than the demand. As a
result, there is growing pressure for admission to MS programs,
but the graduates at that level also face strict demand limits.
Public sector demand has levelled off and the private sector
demand is uncertain, However, it is hypothesized that demand for
BS graduates in-agriculture with more relevant and sharper honed
skills will be strong, especially in the private sector."

4.4 The existing institutions produce an average of 500 B.Sc. and
about 100 M.Sc.s annually. More than half of the B.Sc. graduates
seek admission to post~graduate studies and almost two-thirds
leave their post-graduate studies to join government jobs as they
become available., The supply-demand estimates indicate an
oversupply of B.Sc. graduates, and an undersupply of M.Sc.s and
PhD graduates (16). The public sector's demand for agriculture

' graduates has levelled off. Investment in higher agriailtural
education is needed to increase the number of M.Sc. and PhD
graduates to meet the demands of agriaultural research and other
fields such as marketing, operations research, and business
management that are increasingly in demand in the private sector.
The government's restricted policies with respect to budget,
sanctiioned posts, seniority, and recruitment tends to curb the
demand. Additional B.Sc. graduates, if available, will not likely
be absorbed in the public sector.

5. Constraints in Extension

The effectiveness of DAE in providing extension services to
a large number of small farmers is constrained by several major
factors as discussed below:

5.1 Extension and research linkages at the field level are weak.
Linkages between extension and research are established by the
Subject Matter Specialist (SM5) and the Subject Matter Officer
(SMO) at the Zila and Upazila levels, respectively. Research
messages are passed from SM5 to SMD and then to the village
extension worker. Thus, the technical messages from the research
community pass through several intermediate points before reaching
the farmer. The whole process of communication potentially
affects the utility of the message to the farmers. BARI's and
BRRI's extension activities by the Research Institutes, where
their regional stations act as a focal point of contact between
research and extersion through the coordination of a network of
adaptive research trial sites and farmers' days at the field
stations, provide better alternatives to DAE's T & V approach.
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5.2 There is a dupliation of activities between the DAE and
other extension organizations leading to an inefficient use of
personnel. The incentives and the training of the personnel are
not adequate. Travel facilities and allowanoces, which are
essential, for effective extension, have been aurtailed over the
years. Supervision, administrative coordination, and
acoountability of personnel is deficient in the entire system,

5.3 The overall reorganization and expansion of the extension
system does not appear feasible. It will involve signifiant
financial resources to increase the number of personnel, provide
better salary and incentives, and improve the overall management
and supervision. It is more feasible to improve the quality of
the extension service, without increasing the coverage, by
deploying more extension personnel in on-farm trials, and by
expanding extension through organized groups rather than through
individual contact farmers. And there is a need to foaus more on
small farmers. Extension personnel should increasingly work with
farmers' groups organized by NGOs. Extension services to the big
farmers @an be taken care of by private dealers of fertilizer and
irrigation eguipment and other inputs suppliers,

5.4 The problem of reaching women farmers by the DAE deserves
special consideration. Some of the major problems include:

-Only 7.5 percent of female~headed households engaged in
homestead and small farm agricultural production are
visited by the extension agents.,

-There are only 404 Female Block Supervisors (FBS) who
are posted at the District level and these dc not have
any means of transport to travel to villages. The FBS
are unable to reach women farmers except in villages
close to the District Headquarters. There is an equal
lack of female supervisors.

-The Extension Service assumes that the women's role in
agriculture is only marginal. The services provided are
more foaised on health and sanitation, rather than on
homestead prodiction, livestock and poultry. The FBOs
have little training in hortiailture, livestock,
fuelwood, and plant production, the main areas of
oconcentration of womens' agriaultural labour.

-The Farming Systems Research teams do not sufficiently
take into acomunt the division of male and female labor
in agriaulture, and the different female labor
requirements in crops and livestock production. There
are limited links between Subject Matter Specialists
(SM5) and women farmers.
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6. Constraints in Irrication Planning and Management

The potential expansion of irriqation is constrained by
a number of management and institutional deficiencies as disaussed
below:

6.1 Irrigation Policy and Planning

The BDG has under taken various steps for water
development and irrigation. There are a nunber of independent
agencies, under the Ministries of Agriaulture, Irrication, and
Local Government and Rural Development, that are responsible for
irrigation. A well-defined policy for water resouroe development
and irrigation is, however, lacking. There is no distinct
institutional foais within the Government to ooordinate the
diverse activities and requirements in the sector.,

The Bangladesh Water Development Board (BWDB) under the
Ministry of Irrigation is responsible for flood control, drainage,
and irrigation (FCDI). The BADC under the Ministry of Agriaulture
is in charge of the sale of minor irrigation equipment and its
maintenance and repairs. The organization and registration of
ocooperatives (KSS) that qualify to get the credit for the pur chase
of eguipment is handled by BRDB. The extension services are
provided by DAE, '

The need for cmordinated planning in all aspects of
water resouroce utilization has been partly addressed through the
National Water Plan prepared by the Master Plan Organization. The
MPO has prepared a comprehensive plan and investment strategies
for flood control ard drainage as well as minor irrigation. The
MPO's work provides a useful basis of information for planning in
the Water Sector but needs to incor porated within the functions of
an appropriate organization.

6.2 Allocation of Resources

The Governments's alloation of financial resour ces,
under the ADP, shows that a higher percentage of resources are
allocated to FOD than to minor irrigation. Of 1987/88, ADP
allocations to water resources, approximately sixty percent was
spent on FCD. :

6.3 Subsidies in Irrication

BADC sells irriqation equipment at subsidized prices.
STW's are sold without subsidy at the cost price directly to
individuals and cooperatives. DIW's are sold at approximately
seventy percent subsidy and LLP‘s at about thirty percent
subsidy. For large-scale irrigation project undertaken by the
BWDB, capital as well as recurrent costs are entirely borne by the
government with little rewvery of aapital costs,
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6.4 Underutilization

The command area of irrigation pumps, due to fragmented
nature of land holdings, belongs to several farmers. In cases
where the ownership of the irrigation equipment is not
-commensurate with the ownership in command area, the
underutilization of irrigation equipment is quite common. The
loation of irrigation equipment plays an important part in its
efficient utilization. 1In 1987-1988, more than 230,00 irrigation
pumps were owned mostly by individuals and cooperatives.
Efficient utilization of these pumps has been constrained by the
discrepancies in the ownership of pumps and the organization of
land. The underutilization in a command area is mainly due to the
difficulty in organizing a sufficient number of small farmers
within an appropriate distance from the irrigation eguipment

oW utilization has also been attributed to a lack of

effective extension service and inefficient methods of
distribution.,

6.5 Water Charges

There are no effective mechanisms to collect wiiter
charges for financing the recurrent costs of irrigation. ~ The
government has a water rate policy based on land classifiation.
The wllection of water charges, in practice, has been
unsatisfactory. There are no viable Water User Associations
(WUAs) to perform as allection agencies. Owners of STWs and DTWs
charge the farmers for water on the basis of a percentage of the
crop which accrues as a private profit which is'generally not
invested back in the agriailtural production activities.

6.6 Lack of Credit for the Purchase of Irrigation Eauipment

, Institutional credit for the purchase of S1Ws and DTWs
is made available to cooperatives formed under the BRDB. The
BRIB~-KSS cooperatives are generally dominated by large farmers and
other resourceful individuals who are able to purchase irrigation
pumps with credit from the BKB on very liberal terms. BKB offers
five year loans for the purchase of STWs and DIWs at 14.5 per cent
interest. Independent assessments of these cooperatives indicate
a poor performance. The repayment performance of the oooperatives'
is very low while the costs of their operations are high.

Smnall farmers and the landless poor do not have access
to credit from BKB. The lack of access to credit to purchase
irrication punps puts the farmers under the monopoly of the
irrigation equipment owners.
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6.7 Adverse Distributional Effects

Different modes of irrigation have different effects on
the income and employment of small farmers and farm labor. Aan
efficient utilization of irrigation under a command area tends to
increase crop production as well as labor requirements and
therefore carries a potential of increasing income and employment
(17). The economic benefits of irrigation are mostly reaped by
the private owners of irrigation equipment who are large and
medium land owners. The small farmers buy water from the owners
of the pumps at the market clearing rates. The BADC sale system
has introduced certain degrees of competition in prices of water
which are reported to have declined from 1/3 of crop share to 1/5
of crop share. However, studies also indicate that small farmers
and Lenants, unless they have co-ownership of equipment, pay
higher costs of irrigation per hectare as compared to others
(18). The ineguality of conditions in obtaining credit and other
inputs of provide higher benefits of irrigation to large and
nedium farmers.

6.8 Lack of Trained Manpower

A planned expansion of irrication will be diffiault to
under take without a well trained manpower to execute the '
irrigation projects at all levels. At present, an optimum
utilization of irrigation equijment is affected by the lack of
eXtension personnel to advise the farmers on the efficient use of
water as well as the lack of personnel in BADC needed for the
maintenance and repair of irrigation equipment. The
organizational viability of WUAs is constrained by the lack of
education and skilis of the small farmers. An assessment of
manpower and training needs of different water agencies is
necessary to develop and implement a well-coordinated national
water plan,

An understanding of the dynamics of irrication and
agriaultural production and its input on rural eoonomy is limited
by the lack of multi-disciplinary research. Irriqation-specific
research is inadequately emphasized in the agricultural research
programs.

6.9 Lack of Infrastructure Development

The availability and expansion of irrigqation in
Bangladesh has been constrained by the level of the
underdevelopment of infrastructure (i9)., The infrastructure also
affects agricultural production through its impact on adoption of
other modern inpits. The present twenty percent irrigated land is
mainly oconcentrated in areas with relatively developed
infrastructure,
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7. Constraints in Bmwployment Creation

The ability of the rural poor to take initiatives in
creating and sustaining non-farm productive activities is severely
constrained by their illiteracy, lack of skills and access to
resources. While an acoelerated rate of crop production will
create increased employment and could absorb, at best, one-third,
of the labor force in the rural sector, most of the employment
creztion will necessarily oconcentrate on self-enpioyment in
various agriaultural and non-agricultural enterprises. Direct
investment strategies to create employment is required. The
strategies should foais on organizing the poor and the landless
and providing access to resources and skills' training in
labor-intensive sectors.

7.1 A major issue concerns the institutional mechanisms and their
effectiveness in employment generation. BRIB's two-tier
cooperative system to reach the poor in agriaultural and rural
development activities has not served as an effective model. The
formation of cooperatives is generally involuntary, imposed from
the above, and dominated by the rural elite to gain access to
credit and other ipmuts. The existing system of cooperatives is
an extension of BRIB's bureaucracy and is not suited to reaching
and organizing the poor. The rigid bureaucratic procedures in the
formation and operation of the cooperatives, as followed by BRDB,
do not allow for the flexibility to promote enployment generation
schemes.,

7.2 The Non-Governmental Organizations (NQDs ), such as the
Grameen Bank, BRAC, Proshika, and RIRS, have demonstrated success
in reaching and or@nizing the poor. However, the financial and
management capacity of the NGOs needs to be improved in order to
develop sustainable employment programs. The NQD programs have
been operating, in most cases, in isolation from BRDBs and other
-government programs in rural development. The N®s and the
government's institutional strategies need to be ooordinated
without compromising the autonomy of the N®s. The lines of
responsibilities and roles among the NGOs and between the
Government and N s should be demarated so that N®s can serve as
implementing agents for government programs in specific areas such
as group org@nizing, skills' training, and linkage development
with the government's service delivery institutions.

7.3 The potential collaborative mechanisms between the N@®s and
thz Government do not exist and need to be explored. This would
involve the definition of roles and responsibilites of agencies
like BRDB vis-a-vis the NGOs as well as the contractual mechanism
to engage the N@s in the Government-financed programs .

It is uncertain whether the Government is willing to

- under take necessary changes in policy and procedures toward N@®s
in order to facilitate Government-NGO linkages.
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7.4 The N®s' capacity to manage and monitor enployment programs
is limited by their lack of functional expertise. The NGOs are

. sucessful in ordanizing but need to build a apacity to implement
programs that oould be sustained by the groups themselves within a
reasonable time period. The NQUs have a tendency to do all things
at all time which dilutes the potential impact of their
activities. They need to determine the areas of their comparative
strengths, develop these strengths, and oconcentrate on providing
in-depth assistance to the beneficiaries of their programs.

8. Constraints In Upazila Adninistration

The Upazila System has, in theory, a significicant role
to play in agriailtural and rural development programs. The
necessary technial departments and personnel have been organized
at the Upazila level. The total number of sanctioned techniaal
personnel has more than doubled but the positions actually filled
are below the sanctioned levels. The Upazila councils have been
given the responsibility of iiitiating development projects.
However, the system is essentially under the dorinance of rural
elites, as it was under the previous systems, and is motivated by
politial imperatives rather than development. The resources are
generally diverted to politically visible projects in
infrastructure development.

Major oconstraints in the Upazila Administration and
their effects upon agriaultural and rural development include:

8.1 The techniaal apability of the Upazila administration to
under take agriaultural development projects is limited. The
technial personnel are not sufficient in number and do not have
the rank or the expertise to plan and implement projects.

8.2 There is no well established planning process at the Upazila
level, although the task of local planning is most appropriate at
this level. Upazila Parishad has been assigned the final
authority in approving projects but partly because of their lack
of planning capacity, this authority is not preperly utilized.

8.3 The agriaultural and rural developnent programs at the
Upazila level have been severely affected by reduced ADP
alloations. Real expenditure on agriailture and rural
development is estimated at 9% for 1987. A large portion of this
expenditure goes to pay the salaries of the increased personnel
and operational expenses and-tc physial facilities development.
The Government's prescribed guidelines to allomte block grant
funds to different developmental sectors is not followed at the
Upazila level.
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8.4 The direct authority of agriailtural extension and other
agencies has been decentralized so that extension agents are
placed under the supervision of UNO and the Upazila chairman.
Moreover, about 50% of the Extension Staff is oconcentrated at the
Upazila level while the needs for extension are greater below the
Upazila level,

8.5 The coordination among different technical departments at the
Upazila level is weak. The Upazila administration is techniaally
under the authority of the Ministry of Loaml Government while the
technial departments are affiliated with different ministries.
Programs requiring close coodination between departments are not
governed by common guidelines from different agencies. In
addition, the technial personnel often have to respond to varying
priorities of the UNO and thes Upazila chairman.

8.6 The resource alloations to agriaultural and other projects
at the Upazila level are influenced by politiml oconsiderations of
the chairman. The authority of the chairman varies acoording to
his competence and social position. Since the majority of menbers
of the Upazila Council are non-elected, there is limited
representation of broader interest in the Upazila decision-making.

9. Important Institutions

The importance of institutions depends upon their aurrent and
anticipated functions in the agriaultural growth and development .
As the analysis in the previous section indicates, the gaps and
constraints in certain institutions are more pronounced than in
others. For instance, education and extension institutions,
critical for agriaultural development, are weak relative to
research institutions. The progress in development and transfer
of technology, however, relies on an integrated institutional
development of resear h-education-extension. The instituticns
responsible for the management of supply of agricultural inputs
are inportant and therefore their effectiveness, which is
constrained by a number of factors, needs to be improved. At the
macro-ievel, the apacity of the Ministry of Agriaulture to play a
lead role in the sector is crucial. In addition, the
decentralized apparatus of the government and a broader
mcbilization of non-governmental and rural development
institutions is necessary to implement programs and meet the needs
of the rural population.

The various institutions in terms of their importance in
providing the necessary functional inputs into the process of
agriailtural growth are ranked as follows: .

l. Ministry of Agriaulture

2, Resear ch-Pducation-Extension Institutions
3. BADC, BADSB

4. Upazila 2dministrative Bodies

5. BRDB
6. NIOs
7. BARD



IV. FRXSSIBLE METHODS TO ALLEVIATE INSTiTUTIONAL QONSTRAINTS

1. Methods for NARS' Development

To strengthen the organization and management in research, a
three-pronged strategy is needed. First, BARC's intemal apacity
to ocoordinate and regilate the research programs of the diffsrent
institutes has to be developed. Seoond, research and its
org@nization have to be decentralized to the famm level. Third,
operational linkages among the researchers, extension agents,
famers, and local orgqanizations have to be established.

The following methods will help to implement the strategy.

1.1 Support BARC's Functions in Planning, Coordination,
Monitoring and Evaluation of Agricuitural Research

The support is aimed at four primary functions: financial
planning and management, manpower deve lopment, monitoring and
evaluation, and support services.

Planning and financial, budgetary, and acoounting proocedures
to allomte funds to the programs should be strengthened, A
consistent set of procedures should be institutionalized at BARC
and the research institutes. '

BMRC's capacity in manpower development planning needs to be
strengthened. The training department at BARC should be staffed
with qualified personnel. The department should conduct an
assessment of manpower needs and design and implement appropriate
training plans. The training plans should take into account the
needs in all categories of professional personnel including
administrative and support persnnnel, and the methods to improve
their management ef ficiency. :

There is no lack of loal expertise and pe rsonnel among
various research institutes, especially in BRRI and BARI. It may
be quite feasible for BARC to draw upon the personnel from other
institutes, on a short-tem ontract basis, to be placed in
appropriate positions in BARC, (SAID may consider supporting a
program of intemal transfer of personnel within the NARS on a
rotational basis with incentives in the form of salary
supplements, housing and transport allowances.

A standarized system of monitoring and evaluation of research
needs to be implemented. Each institute will have to develop an
information system, according to a comon format, that is able to
document its research projects. The evaluation of research
projects is to be determined on the hasis of the rates of
diffusion of technologies rather than on the basis of their
production only.
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Support services for the administration, operations and
maintenance of the regional and substations should be provided,
The services will include maintenance of facilities, training of
administrative and operational personnel, and maintenance and
repair of equipment.

1.2 Decentralize Research to the Fam-Ievel

To apply and expand the FSR approach, the organization of
research needs to be decentralized to substation level. The
decentralization inplies the establishment of vertiml linkages
among the central, regional, ~nd substations. The personnel on
all levels should work as a team and participate in all phases of
“ planning and implementation of FSR. Accomodation facilities,
transport, and travelling allowances will be required for a
continuous interaction of personnel at all levels.,

1.3 Develop Linkages Among Research, Extension, Lol Bodies

Linkages among research/extension personnel and personnel of
loal bodies and NGOs need to be developed to facilitate the
transfer of existing technologies and to determine the needs for
the development of additional appropriate technologies. Linkages
with the Upazila administration will he especially important to
mobilize necessary loal resources towards increasing on-fam
research sites.

2., Methods to Develop Higher Agricultural Bducation

A strategy for the development of higher agricultural
education should simultaneously foais on the introduction of basic
structural changes in the higher agricultural institutions as well
on the support of altemative programs for manpower development in
the existing educational and research institutions. Without
certain structural changes, the investment in one single
institution and program is not likely to produce the desired
benefits,

The methods to support structural changes and to diversify

investments in hidher agriailtural eduation are briefly disaussed
below.
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2.1 Structural Changes in BAJ and its Affiliated System

A number of important crganizational and policy changes in
the BAU system are required in order to create a oconducive
academic environment. Changes have to be made in the current BAJ
Ordinance which governs the policies and procedures regarding
admissions, curriculum, academic standards, and personnel. A
broader representation of BAU departments and affiliated
institutions in decision-making should be the objective of these
changes. Delegation of authority to BAU faailties and affiliated
colleges in the development of curriculum and academic standards
will have a positive impact on agriciltural education.

2.2 Development of Selected BAJ Departments

A number of BAJ departments, selected on the basis of
manpower needs in public and private sector, and the quality and
performance of the departments, should be supported th rough
technical assistance,

2.3 Pre-Service and In-Service Trining at BAJ

The Graduate Training Institute (GT'I) at BAJ conducts pre and
in-sewice training for agriaultural personnel. The expansion of:
GI'I programs can be supported to meet the need for well-trained
agriailtural personnel in the public and private sectors. The
GTI's training resources and personnel aan be st rengthened th rough
@llaboration with other universities and research institutions.

2.4 Acadenmic and Research Scholarships

A scholarship program for the B.Sc. and M.SC. graduates aan
be established under BARC, The purpose of this program will be to
award scholarships for degree programs, on a competitive basis, in
dif ferent universities and institutions such as BAU, IpPsA, and
Dhaka University. This program should be a part of BARC's overall
manpower development activities. The recurrent unit costs per
student year at the University level is estimated at 1K 22,752,

To increase the numnber of well-trained agriailtural graduates at
the M.S level, for instance by 20 per year, will cost
approximately 1K 405,000,

2,5 Textbooks and Audio-Visual Material Development

A program for the development of basic textbooks ard
appropriate audio-visual materials in agriailtural education and
training can be inplemented. Such a program provides an excellent
mechanism to develop indigeneous curriailum materials with a broad
involvement of experts in education and research. Techniaal
assistance will be needed to design and implement this program,
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3. Methods for Famers' Bduation

There are many opportunities to educate farmers in order to
increase their access and adoption of agricultumal technologies.,

3.1 Integrated Programs in Basic Literacy and Farm Managenent

Literacy programs can be designed and adapted which impart
basic literacy and faming techniques in an integrated manner.
The programs should be undertaken on a pilot basis using
audio-visual technologies. The programs an be jointly
implemented by the extension and other departments of the Upazila
with the assistance of the NGOs. A small nunber of fammers should
be selected to formally participate in these programs for a
six-month duration. Once a small nunber of famers have developed
a basic know-how in modern fa rmmg techniques, they can be :
expected to induce other famers in adopting this know-how more
effectively than can be achieved th ough extension or mass
literacy programs.,

3.2 Special Programs

Special education and training programs aan be inplemented
for women only in homestead production. ,

3.3 NOGs

Bducational and training programs can be implemented on
nation-wide basis thrmugh the NGOs.

P roduction of videos on different aspects of agricultural
production (homestead, fertilizer use, pest contrl, poultry etc.)
should be undertaken for the purpose of implementing the above
programs.

4. Methods for Increasing Effectiveness of Extension

4.1 Foaus

The foaus should be 2n providing extension services to
orgnized groups of small tamers mather than large individual
farmers. This can be achieved by cooperation between the
extension services and the NGOs in targeting the existing famers'

groups .
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4,2 Linkages

Improve research-extension linkages at all levels and
specifically at Upazila and Union levels so that the technial
information flow from research Lo extension to farmmers becomes
more accurate and technially viable at the fapn level., Faming
Systems Research and on-site trials provide a god vehicle for
this purpose.

4.3 Scope

The extension activities are limited to cash crops, food
crops, and hortiaulture and should be more responsive to the
on-farm and off-farm employment potential in livestock, forestry,
fisheries, and animal feed.

4.4 Trining

Training of the existing cadre of FBOs in homestead
production, poultry and livestock and female-specific agriailtural
activities should be undertaken. Teams of existing FBOs can be
fomed and loated in a few villages on a pilot basis.

4,5 Women

Some of the socio-cultural oonstraints in reaching women
famers can be overcome by MBS and FBS working together as a
team. Recrnuitment of a husband-wife Block Supervisors should be
oconsidered. A ouple providing extension sz2wices may create
special advantages both in reaching female and jointly headed
households and in providing extra incentives to the employees. As
a oouple, Block Supervisors may overcome some of the
socio-aultural constraints of restricted female mobility and
social taboos.

4.6 Coomrdination

The overall training of the extension persomnel at all levels
needs to be well wmordinated., The methods and training curriailum
need to be revised. More frequent refresher ocourses should be
provided. In this area, an integrated program with the
collaboration of research institutes and BAJ could be designed to
upgrade the curriailum and to train trainers at AETIs. The NGOs
oould be utilize for the purpses of on-the-job training of
extension workers at the Union level.
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5. Methods in BEmployment Creation

There are substantial opportunities for developing skills
training programs in agriculture and non-agriaulture areas.
Skills training in various aspects of agricultural production, for
example, in hortiailture, livestock development, and maintenance
and remir of irriqtion equipment, can create increased
employment in the rurel areas. Training for the menbers of the
organized groups in management and accounting would help the
groups to sustain the income generation projects. Training for
women on how they aan increase their marticipation in the rural
markets, both in production and distribution of goods, is likely
to have a positive impact on rural employnent.

Some NG@Os have been successfully organizing groups and
providing skills and human development training. For example,
Proshika has been conducting training foi its organized groups in
livestock management as well as in acoounting and management.
RIRS is quite successful in working with both men and women groups
and providiny training in homestead agricultural production.

5.1 Gmoups of small fammers and landless men and women are being
organized by the N®s. These groups oould be provided credit
without oollateral for the purchase of irrigation equipment. The
Ns can form these groups as WUAs and provide training in ’
management, acounting, and operations and maintenance,

5.2 HEwloyment in mural omottage industries, trade, transport,
onstruction, and maintenance of rural infrastwcture could be
created through a systematic process in which N@s' programs are
linked with the BRDBs and Upazila's rural development programs at
the Union and Upazila level. The current activities in developing
NGO and Upazila cooperation under the USAID's Private Rural
Initiative Project (PRIP) provides a viable mechanism for mral
emplcyment: creation.

5.3 The BRDB's rural poor programs in organizing and assisting
the landless through fomation of cooperatives could be
strengthened thiough a joint BRDB-N®Q) mechanism. Credit without
wllateral is necessary to assist the rurl poor in generating
self-employment in livestod: and poultry, and in petty trades.

6., Methods for Irrigqation Management and Development

Irrigation ocould play a critial role in achieving the
potential of agriacultural growth in Bangladesh. Irraation,
ocomplemented with other inputs, has increased the food grain yield
per unit of land. In cases where small fammers or the landless
are able to have direct control over the irrigation, there is
evidence of increased income and employment (19). Irraation,
therefore, should be viewed as a vehicle for increasing food
productiocn as well as for increasing income of the nural poor.
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A number of institutional and management constraints to
irrigation development were disaussed in section III. Altemative
feasible methods to alleviate these constraints include:

6.1 Improve the Planning and Management Capacity at the
National Level

A national level body to plan and manage water resources
should be organized at the inter-ministerial level. The body
could serve as a national policy making and reqilatory agency in
the water sector preferably located in the Planning Comission.
The functions and authority of MFO could be revised for this
purpose and the MPO culd be attached to the proposed entity.

6.2 Coordination

The responsibilities and function of different water agencies
should be demarcated a. well as better coordinated,
Responsibilities for flood control, drainage, and irrigation are
ooncentrated in BWIB. Flood control and drainage as an element of
major irrication should be demrcated from minor irdgation. BADC
should be restricted to requlation of the sale of irrigation

equipment

6.3 Irrigation Manpower Development and Training

An assessient of manpower development needs in irragation
sector is required for developing training requirements for
different categories of irrigation Personnel. For this purpose,
creation of an independent irrigation training institute is a
plausible option. In the short-term, overseas and in-count ry
training for irrigation personnel can be designed and implemented.

Adgricultural research institutions in the ocountry should be
encouraged to foaus on irrigation-related research in water
resource economics, and in socio-political institutional
constraints to the expansion of irrigation.

6.4 Support the Development of Water Users Associations (WAUs)

The development of WUAs is much needed to optimize the
utilization of irrigation pumps. The fomal BRIB-KSS are not
viable entitities to manage and utilize the irdaation equipment.
It is more feasible to support the N@-orgmnized groups because of
their open membership and their demonstrated experience to
optimize utilization. The NGO groups of small fammers and
landless men and women, provided with credit and training, have
greater potential of acting as effective WUAs.
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6.5 Withdraw Suhsidies on Punps

DIWs are currently subsidized at about seventy percent of
the oost price. Since the oost of recovery of DIW's and other
large projects is extremely difficult, and the net profits to the
beneficiaries are high, subsidies on DTWs should be reduced or
withdrawn. The sale of STWs at the cost price to BRDB-KSS
ocooperatives has a hidden subsidy since more than fifty percent of
the BKB lcans are unrecoverable. Credit should be extended,
through Ns to the small fammers and the landless without
collateral. The NRs, like the Grameen Bank, Proshika, and BRAC,
have successfully demonstrated that infomally organized groups
are quite accountable in making repayments and in making better
use of egquipment.

6.6 Support M®s to Develop Famm-level Management Capabilities in
Irnqtion Projects

Selected N®s, with demonstrated experience in or@anizing
small famers and landless for irrigation projects, could be
directly supported th mugh credit facilities, techniml assistance
and training. Technial assistanc2 and training can be provided
by locaal institutions such BARD in Ccmilla and Bogra, and by
educational and research institutions. A more effective method
would be to support ADAB to ocoordinate N activities and provide
technial assistance and training to NGOs in a variety of
agricultural and rural development activities, including
irrigation.

7. Methods to Improve Upazila Administration

7.1 2DP alloation to agricultural development should be
increased from the current 9% to about 20%. The Upazila Councils
should be required to set aside the alloated block grants for
rural zJriaxltural development only. Specific gquidelines should
be provided and monitored at the Upazila level to alloaate a
balanced share of resources to employment and income generating
projects.

7.2 A planning process can be instituted at the Upazila level
which requires the Council to plan integrated projects under
specific criteria. Assistance in the institutionalizing of this
process can be provided thmudh the Academies of Rural
Development, at Comilla and Bogra, and other institutions.

7.3 Infomally organized grouts of NGOs can be federated at the
Upazila level along the same lines as KSS cooperatives, to channel
the‘ demand for services in extension and credit.

7.4 Technial and managerial training for categories of personnel
with interdependent functions can improve both competence and
ocoordination among personnel of different departments.



V. Recommended Programs for the USAID Mission

l. Develop and Strengthen Policy-Planning Capacity of the
Ministry of Agriculture

Objective: To strengthen the MOA's agricultural sector
planning capacity to analyze, design, and review projects th rough
organizational and personnel development of the Policy-Planning
Cell (PPC) of the Ministry.

Approach: Increase the number of technically qualified
personnel in PPC, provide the personnel with on~going training in
project preparation and appraisal, improve the functional
coordination of PPC with other MDA departments, and develop
linkages between PEC and research institutes, especially BARC and

BIDS.

Rationale: If there are enough qualified people in PPC who
can utilize and orqanize the available information from outside
sources, to identify projects and prepare policy briefs, the MOA's
Planning capacity will make incremental improvements.

The USAID has a comparative advantage in supporting
programs in policy and planning capacity building in agricultural
sector. Since 1970, USAID has funded 129 agriaultural policy and
planning projects in developing countries th ough professional
development of key individuals, oraanizational development of
planning units, linkage development between research and
decision-making bodies and the like. The lessons leamed from
these experiences provide valuable resources for the USAID.

Impact: There will be an increased nunber of technially
qualified people in the PPC, increased demand of information by
the decision-makers, better flow of infomation and communicakion
between researchers and policy-makers, and irprovements in project
planning procedures.

Performance Targets: Number of traired personnel in PPC;
improved project planning.
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2, Support BARC in Developing its Capacity in Coordination,
Monitoring, and Evaluation of Agriculural Research

Objective: To enhance BARC's intemal capacity in
financial management and accounting, manpower development, and
monitoring and evaluation of research. .

Approach: Provide BARC with financial assistance, in order
to facilitate an effective implementation of BARC's Strategic
Plan. Financial assistance to BARC should be provided on a
flexible basis but accompanied by specific quidelines for
disbursement of funds to priority aeas.

Rationale: BARC's existing capacity to ooordinate and
manage the agricultural research system is limited and its
Strategic Plan has yet to be approved. The nunber of
well-qualified personnel in BARC to manage the entire research
system is inadequate., There is also a lack of financial resources
to support the research infrastructure and personnel at the
substations which is necessary for the sustained development of
on-farm research.

The WSAID has a comparative advantage in this area on the
basis of its past and present support to agriailtumi research in
Bangladesh and its airrent intensive relationship with BARC. The
utilization of Title III funds to support an expanded program
gives WBAID extra leverage to further redirect research system
towards the diffusion of applicabile technologies and increasing
food production.

Impact: The program will improve management capacity in
BARC and facilitate decentralization of research to the
fam-level, better coordination among institutes, and monitoring
and evaluation of research.

Performance Indicators: Increased management cepacity in
BARC; financial and accounting systems development; increase in
- on-fam research; rates of technology diffusion and increases in
production of crops, livestock and fisheries.
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3. Support Hicher Agricultural Bducation and Manpower Development

A) Support Higher Agricultural Education Project Currently
Under Design by Oregon Stafe Universiky ((BU) Team

Objective: According to the BAJ PID Doaument, the
objective of the project is to "make the BAJ a more
developmentally relevant jinstitution and strengthen its
capabilities to produce, on sustained basis, high quality
appropriately trained graduates who will ef fectively sewe in
public and private entities supporting the rural sector."”

The rationale, impact, perfomance indicators are being
developed by the OSU team.,

B) Develop and Support a Program in Academic Scholarship and
Textbook and Curriculum Materials Development

Objective: To produce well-trained M.Sc. level graduates
in agricultural sciences and related disciplines and agricuitural
curriatlum resources and materials.

Approach: A program graduate scholarship and currculum
development should be cieated under the administration of BARC,
BARC will detemine the priority areas for manpower and curriailum
resource development th mough the establishment of a Task Foroe
comprising of BARC, BARI, BRRI, BAU, IPSA, and representative from
the private sector. Based on the assessment of the Task Foroe, a
Program in graduate fellowship will be adninistered, on a
competitive basis, to support I.Sc. degree level education in
agriaultural sciences and related disciplines in different
universities and institutes in the ocountry such as Dhaka
University, BAU, and IPSA. Similarly, for the currdailum resource
development component of the program, the Task Force will mobilize
appropriate in-oountry institutions and their personnel on a
ocontract basis to develop texthooks and training materials in
agricaultural education and arrange for the publication and
dissemination of these materials.

Rationale: A sizeable number, from 20-30, individuals can
be trained at the MS level at various natiomal universities and
institutes in the near-tem. The curriailum materals and
textbooks, can be developed in Bangla as well as English that are
adaptive of the loal problems and conditions.

The USAID has a comparative advantage in the area of
indigeneous curriailum development on the basis of similar
programs it has supported in Mexico, Honduras, and other
developing wuntries.
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Impact: The program will produce 20-30 quality graduates
at the Ms level thus increasing the number available manpower at
low cost. Textbooks and curriailum and training materials will be
developed th ough the network and involvement of the research and
academic community.

Performance Indicators: Number of M5 graduates produced every
two-years; increased collaboration amor,g academic and research
institutions and the private sector; increased number of textbooks
and training materials in agricultural education and greater
acceptance of graduates by both the pubiic an private sectors
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4. Support Extension Trining in Non-Crop Areas

Objective: To retrain about 10 percoent of the extension
block supervisors in providing services to small fammers in
homestead production, forestry, livestock rearing, and other
non-crop agriculture,

Approach: Develop appropriate curriculum and training
methods to retrain male ard female block supe rvisors in providing
extension serices in non-crep agriculture to the small famers.
Candidates should be selected from each Umazila and trained by the
Graduate Training Institute at BAU for a short duration followed
by on-the-job training at the Upazila level by N®Os. Additional
incentives in the fom of salary supplements, transport, and
housing allowances should be provided to this special cadre of
extension agents,

Rationale: The coverage of smll fammer and especially
women engaged in homestead production is very limited. Extension
sewices are largely focused on crop-production,

The USAID does not have a special conparative advartage
in this area but wuld Jointly support the effoic with other
donors.

Impact: The program will increase the oaoverage of smll
famers and help to provide extension services in homestead
production, forestry, and livestock rearing.

Performance Indicators: Number of block supervisors
trained; training curriculum and methods; increased coverage of
small famers; increased extension services in non-crop
production; increased income of beneficiaries.

46


http:Non-C.op

5. Fammers Bducation P rogram

Cbjective: To desiogn and implement non-formal integrated
programs in basic literacy in farm management in order to increase
the famers' know-how and abilities to choose and adapt
technologies,

Approach: Literacy programs should be designed which are
able to impart basic literacy and fa m-management techniques in
the use of fertilizer and irrigation, pest contml and produce
marketing, preferably using audio-visual media. The programs
should be implemented on a pilot basis among the N®-organized
groups of famers at Upazila and Union levels. N)Gs an be
cntracted to produce the appropriate audio-visual materials and
to implement the programs with the assistance of DAE.

Rationale: The famers' limited know-how about the
application of modern technologies is an impediment to increased
adoption of technologies. A small number of famers induced to
practice modern farm-management methods oould serve as informal
extension agents for a broader numnber of famers,

Impact: The program will have positive effects on the
basic literacy and fam-management know-how of the target groups
and increase their productivity,

Performance Indicalkors: Number of fammers educated;
increase in rate of adoption of modern technologies; curdoulum
and audio-visual materials developed, and increased production,

47



6. Development of Upazila Planning Capacity

Ocjective: To provide assistance to the Upazila Councils
in developlng capacity in loal level planning,

pProach: To select a snall number of Upazilas and provide
technial assistance and training, to the rembers of the Upazila
Council as well as to the functional personnel, in planning and
budgeting of integrated development projects. The assistance an
be provided by the BARD at Camilla and Bogna.

Rationale: There are no systematic Planning procedures at
the Upazila level. The planning is generally undertaken by the
"old plan® book approach which was designed by the Government in
the 1960's. Preparation of annual budgets, collection c¢f
revenues, and maintenance of infrastmctures are not adequately
undertaken.

The USAID has a comparative advantage in providing this
fom of assistance to the loml bodies.

Impact: The program will have a positive impact on
increased capacity of the Upazila Administrations to efficiently
utilize the financial and technical resources at their disposal.
It will also facilitate the development of a participatory process
at the loal level.

Performance Targets: Number of Upazilas adopting planning
and budgetary systems; increased number of trained staff; better
resource allocation pattems; beneficiary participation.
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7. Hmployment Cieation for Riral Poor

Objective: To create on-fam and off-famm enployment
including self-employment opportunities for targeted groups of
‘rural poor by integrating credit programs with programs in skills
- training.

: fpproach: First, an appropriate institutional mechanism
for employment generation needs to be established. The USAID
supported PRIP/PACT to develop the N® "new vision initiative®
seems to offer a feasible mechanism. Funds can be directly
Provided to NGOs or to local bodies who can suboont ract NGOs for
designing and inplerenting programs. Second, targetted groups of
rural poor can be organized and provided credit and other requi red
assistance and training in income and erployment generating
brojects in rural oottage industres, vegetables and livestock
production, and maintenance of rural infrastructure and other
support sewvices. And third, given the potential of income and
employment in STW operations, a number of groups can be provided
in-kind credit tc purchase STWs. These groups can be trained by
the NQOs to operate and manage the operations. Some NQOs are
already engaged in similar programs.

Rationale: The cocperative system does not work as an
effective mechanism for employment creation. The NQOs provide an
alternative but their activities need to be consolidated and their
management capabilities improved. The rural poor do not have
suf ficient access to fomal bank credit,

The USAID has a comparative advantage in this area. 1Its
current support to strengthen NGOs through PRIP/PACT activities
offers further comparative advantages.

Perfomance Targets: Mumber of jobs; income-1level;
self-sustainability of projects; N@ development; NQO-Upazila
@llaboration
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8. Irrigation Manpower Development

OGbjective: To assess the manpower needs in the irraation
sector agencies and to design and implement overseas and
in-muntry training programs. :

roach: An assessment of manpower needs in minor
irrigation should be conducted by a team of foreion or loal
onsultants., SQuch an assessment muld also be undertaken by the
MPO with WSAID funding. Based on the needs assessments, training
plans wmuld be designed and implemented with the assistance of
USAID and other donors. Services of the International Center for
Irrigation Management in Colombo muld be enlisted for this

Purpose,

Rationale: There is a lack of well-trained irrgation
personnel, especially in the non-engineering field such as
econemics, rural sociology, irrigation management, and maintenance
and operations.

The USAID has a comparative advantage in irrigation
manpower development.

Impact: The program will improve the capacity of the water
Sector agencies in the management of the expansion in irdaation.
It will meet the need for qualified personnel in maintenance and
operation and optimize water use efficiency.

Perfomance Targets: MNunber of trained. personnel; improved
water use; better utilization of irrgation equipment; increase in
agricultural production.
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VI. RECQOMMENDED PROGRAMS AND PRICRITIES

P rograms

1) Develop and
strengthen
Policy-Planning
capacity of PRC in
MOA, (MOA/PPC)

2) Support BARC
in developing its
@pacity in coordi-
nation, monitoring,
and evaluation of
Mricultural
Research. (BARC)

3) Support higher
Agricultural
Education and
Manpower Develop-
ment,

A) Higher
Agriaultural
‘Eduaation
Project.

B) Develop and
implement a program
in Academic
Scholarships and
currculum
materials develop-
ment, (BARC, BAU
IPSA, Dhaka
Umiversity, and
other academic
and research
institutions.

Priority (Objective Performance Targets

(k) Organizational Number of well-trained
A development of personnel; Improved
PPC; recruitment procedures in P roject
and training of Planning and
personnel, Monitoring; Improved
flow of comunition
between research
organizations and MOA

(H) Enhance BARC's Financial and
capacity in acoolinting systems and
financial procedures; managerial
management and efficiency; increased

acounting; man- on-fam research, rates
power planning of technology diffusion
and development;

and monitoring

and evaluation

To be

detemined

on the

basis of

OSU desian

(H) Produce well- 20-30 graduates every
trained graduates 2 years; Curriailum;
in ocountry in Textbooks.
short period;

Develop indigeneous
curricaulum materials
and textbooks.
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inplement famers!
eduaation program.
(NQOs, Upazila)

6. Development of M)
Upazila planning
capacity.

(Selected Upazilas;

NGOs, BARDS)

7. Hnployment (H)
creation for mral

poor. (NGOs;

Upazilas; mral

poor)

8. Irrigation (M)

Manpower
Development,
(MPO, BWDB, BADC,
others)

P rogram Priority (@bjectives

4, Support M) Retrain DAE

extension Extension

taining in non- personnel in

Crop areas., homestead

(BAU/GTI; N®Os, agriculture

Upazilas) forestry, and
livestock.

5. Develop and (M) Increased

farmers' know-how
and ability to
choose and adopt
technologies

Provide techniml
assistence and
training to
Upazila personel.

Create employment
and self-
employment
opportunities for
targetted groups
of rural poor;
integrate credit
programs with
programs in skill
training.

Manpower needs
assessment in
irrigation
sector; training
of irrigation
personnel.
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Performence Targets

10 percent of male

and female block
supervisors retrained;
Curriailum development ;
Increased coverage of
small famers;
Increased income of
beneficiaries

Basic literacy; no. of
famers educateqd;
audio-visual materals;
increasad rates of
technology adoption.,

Namber of Upazilas
adopting planning and
budgetary systems;
improved revenue
collection; better
maintenance of -
infrastructure;
beneficiary
participation,

Nunber of jobs;
increase in
beneficiaries income;
NGO development; NGO-
Upazila cooperation

Namber of trained
personnel; utilizaticn
of irriagation
equipment; water-use
efficiency;
agriaultural
production.
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HOA / Govt. of Bangledesh
(Forest Division) | Secretary |

| Additional |
| Secretary |
| in charge |

|Idoint Secretery |
| (Development) |-

| Dy. Secretary | | Dy. Secretary |

| (Development) | I (Administration) |
| |
| | | |
| Sr. Assistant | | Aseistent | | Sr. Assistant | | Aseistant ]
| Secretary | | Secretery | | Becretery | | 8ecretery |
| | | |
| Director | | Chei rman | IChief Consarvetor| | ODirector |
IForestry Ine.(CU)| | B. F. I. 0. C. | [Dept. of Forestry| IForeet Res,Ina/Ctp|
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AGRICULTURAL RESEARCH FUNDING AND PERSONNEL, BANGLADESH, FY76-FYB85/a

[ millions of tska ]

1980

Item\FY 1978 1877 1978 1979 1982 1983 1884 1885
Total Agr.Resch (current prics): 103.5 99.8 164.5 182.8 379.8 297.7 351.3 422.1 481.7
Domestic sources 63.9 78,7 9.7 125.4 233.5
Foreign Assistance 38.8 21.1 66.8 67.2 146.4
Capitsl 83.1 73.3 131.0 148,35 296.8 176.0 2.1 251.3 284,.8
Recurring 20.4 26.5 33.5 48 .1 83.0 119.7 150.2 170.9 197 .1
Total Agr.Resch ([const.prics}:/b 103.5 89,7 131.7 135.0 242.0
Domestic sourcea 63.9 7.7 78,2 87.8 148,7
Foreign Assistance 38.8 18.0 83.5 47 .4 83.3
Capttal 83.1 85.9 104.8 102.8 189,1
Recurring 20.4 23.8 28,8 32.3 52.9
Total Agr.Resch(current price)/c -
As X of GDF 0.10 0.08 0.13 0.14 .24 0.1 0.12 0.12 9.1+
As X cof Agr, GDP 0.18 g0.18 0.23 0.25 0.40 0.24 0.28 0.25 0.28
As % of Agr. Budgat /d 3.36 3.07 4,54 3.88 5.58 8.58 7.70 8.02 11.83
Scientists Engegad 1n Agr. Reschsg 843 984 1,234 1,281 1,302 1373
National 921 852 1,190 1,230 1,256 1,300
Expatriate 22 32 a4 51 48 73
Budget/Netional Scientist {000Tk] 112 105 . 138 157 302 355
/a8 Except FYBY for non—availability of data,

/b At 1875~78 constant pricss.

/c GOP figurce taken from table 1.1 .

/d ADP ond Current budget,

/®* Csiculatad by Llsest squares msthod,

Hotes Compare this budgst table with actusl sxpendituras resported in Table 7.1,

fowrcot G.J. 8111, Oparstionsl Funding Conetraints in Agricultural Rassarch, BARC raport #8, April 1881, pg. 4}

USAID/Dhoks,



NMUMBER OF AGRICULTURAL GRADUATES EMPLOYED BY EMPLOYER CATEGORY

Educ-t1on;l Level

Eaployer Ph. D M, 8o, B, Bc,.
BARC 18 8 s
" BARD 1 8 0-
BARI 38 4:]] 148
BINA 7 a2 ]
Jute Reesarch Institute 10 77 24
BRAI - I 118 51
fisheries Resesarch Institute 4 23 13
Forestry fessarch Inat{tuts 7 52 13
Livestock Resssrch Inotitute 8 e o
8AT1 e 25 18
BAI 3 48 8
BAY 112 124 8
1PSA , 12 12 2
PXC ' 1 24 0
Agricultursl Public Adwin, 1 ee 273
Agriculturel Extensfon 3 118 1,472
Figheries Departasnt 2 60 738
Forestry Departmant | 6 24
Livestock & Y,.5,D, 4 80 1,100
Weter Development Boerd 1 18 1864
Cotton Development Board (1] 3 3z
¢ Othera/® 0 8 g2
TOTAL 258 1,178 4,213

/* Includes benks, privete ssctor, and {nternational agencies,
Bources Eisgrubar, L., "Banglodesh Agricultursli- Manpower
Nesds Aossssment,“ May 1888, IPSA/USAID, pp, 38~45,
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EXECUTIVE SUMMARY
I. Introduction

Agri-business is Bengladesh includes enterprise in
egricultural production, agricultural processing (or agro-
industry), agricultural marketing (including domestic and
international agricultural trade in commodities, fertilizer,
equipment, seeds, processed food) and egricultural services
(including financial services such as crop loans, crop insurance,
etc. and maintenance/repair). They are micro, small, medium and
larde scale in size. In some cases the public sector is the
dominant player. In some cases the private sector is preeminent.

The relationships between the different tvpes of adri-business
at different ordanizational levels are complex.

From 1981-1986 there has been strong growth in employment
levels in some agro-industrial sub-sectors. Wood and bamboo
products were the lead sub-sectors, followed by pan (betel) and
cigarettes. Grocery stores, grocery and other food items, .
confectionery shops, and fruit and vegetable retail stores also saw
increased rates of employment. All of these sub-sectors averaged
above 10%¥ anrual rates of employment growth during this pericd.

In terms of investment, on the basis of the secondary
literature reviewed, there has been an overgstatement of actual
growth in two critical subsectors. In one study investments ($US
.501-1.0 willion) in fruit and vegetable processing were said "to
have soared to the ranks of the top 5 ranking industrial sub-
sectors for 7 times in 10 years". Actually, this growth occurred
only 3 times in 2 years, once at the large-scale level and twice ai
the medium-scale level and was among those industries with a "high
percentage of foreign component of investment".

Nevertheless, during the 1980-85 planning period provisional
targets of investment were exceeded by actual sanctioned investment
in large/medium scale investments in food and allied industries and
tanning, leather and rubber. Small and cottage industry-scale
investment in food and allied industries was well below the target.

During this same period gross value added in agro-industrial
sectors fell from 29% to 27% of total gross value added across sll
industrial sectors, and, despite a 27% increase in the number of
registered, reporting factories in the food and allied products
businesses, there was only a 6% increase in the averade daily
employment with over a 100% increase in industrial production costs
in food manufacturing between 1978 and 1983. The trend was neither
towards increasing labor intensity nor productivity.

In select years the paper industry (1976-77), the tanning
industry (1976-77), the seafood industry (1980-81), the
agricultural machinery industry (1981-82), the lsather products



industry (1982-83), the hydrogenated vegetable oils industry (1983~
84) and the leather finishing industry (1986-86) registered
comparatively high levels of investment in large-scale enterprise.

In summary, while one cen sze an overall employment trend in
certain agri-businesses, one cannot see an overall investment
trend; that is, there has been an increase in employment in some
agribusiness subsectors averaging above 10% per annum between 1981
and 1986, but the actual investment in similar subsectors,
according to the data used, has been spotty.

In current development planning, food processing is being
Placed in a hallowed position. This is no more clearly stated than
in the recent UNDP Draft Agricultural Sector Review {(ASR), where it
is suddested that " Bangladesh could develop agro-processing of
fruits, vedetables, mushrooms and spices for export. Such
processing and, even more, field production of these goods are
highly labor intensive activities. Increasing labor costs in SE and
East Asian countries which now dominate regional markets for such
products suggest that Bangladesh might try to capture part of these
markets. "

While Bangladesh currently exports fruits and vegetables
valusd during the 1987-88 fiscal year at K. 60 crore, it faces
many obstacles to achieving this goal, not the least of which is a
tremendous need for building a nutritional base at home. In fact,
the BDG’s Investment Centre has found mushroom production
infeasible and Bangladesh isg currently a heavy importer of spices.

It is much more likely that the export of raw shrimp and raw
and processed jute will continue to lead export earninds in the
agricultural sector. The small amount of raw fruits and vegetables
oxported will probably not grow as domestic markets are opened up.
The expansion of shrimp and fish culture in Bangladesh could have a
significant impact on domestic food availability in the coming
decades.

In short, expansion of the domestic food market in the long
term is pogsible without expansion of export markets and, provided
alternative sources of hard currency can be found, may be desirable
from the point of view of the nutritional needs of a growing
population. :

Very few of the major donors havse directly tackled the issues
involved in developing either a domestic or an export-oriented
food-processing industry. If diversifi ation in the agricultural
base is pursued by the country as a national economic goal, major
donors will have to develop strategies to agsist this process of
chande. Some of the NGOs have approached this development problem
with innovative solutions to a resource scarce environment.
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II. Priorities in Adri-business Development in Bangladesh

USAID priorities in agri-business can be identified at the
program, policy and firm levels. The following is a prioritization
schedule describing goals, measures and recommended funding levels,

1. Prodram level: Intedrated Product Development (IPD)

The goal of this initiative in the next ten years is USAID
acceptancs of ths concept of the notion of Integrated Product
Development (IPD) as a thematic principle of project development in
Bangladesh agri-business. Intedrated Product Development links
production, food technolody and market development. into a
concsptual delivery packede for adgri-business development through
crop diversification and intensification, food product development
and market development.

The measure of success will be the number of projects into
which the theme of IPD has been incorporated.

Although this is considered the f{irst priority, the funding
allocation is O since this is an issue of internal USAID policy.

2. Policy ] 1: Privatizati

The goal of this initiative is full privatization of agro-
industries in Bangladesh by the year 2000,

Measures of success will include: (1) number of sgro-industries
privatized, (2) amount of reductions in government allocations to
parastatals.

The recommended cost allocation is 40%¥ of total budgetary levels
across programs in the agricultural sectpr.

3. Firm level: Job Creation

The goal of this initiative is the creation of more commercially
viable agri-businesses and jobs.

Measures of success will include: (1) Number of businesses/jobs
created, (2) Number of on-the-job training programs developed, (3)
Number of trained graduates at work in private agri-business.

The recommended const allocation is 80% of totai budgetary levels
across programs in the agricultural sector.
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ITI. Constraints to the Growth of Agri-Business in Bangladesh

There are a number of constraints to drowth in agri-business
in Bangladesh. On the policy level these constraints revolve around
the role of government in agro-processing. On the firm level these
constraints revolve around barriers to technology and market
access,

Some of the specific constraints identified by the
Agricultural Assessment team are dascribed below.

A. Policy
1. g i i t_into -

Jute, sugar, pineapple concentrate, tomato paste, paper. This
discourages the private sector and burdens government with
unnecsssary costs. The Banglaedesh Chemical Industries Corporation
(BCIC) owns five paper mills and the rate of export of newsprint
produced at these mills has been increasing in recent years. This,
combined with the brisk business being done at roadside saw mills
around the country, does not augur well for the future of the
nation’s forests.

2. The Trading Corporation of Bandla i
counter trade, This discourages the development of private trading

companies which, ironically, the BDG is officially encouraging.

3. The domestic cost of sugar is a _major cost congtraint to
expanded exports of Jjams and Jjellies (84). As processing grows this

cost component must be reduced to compete internationally.

4. The current food vro i
i i i . One processor tried to obtain credit from

major industrial banks, but was told that his industry Joes not
have a legitimate “cell” in the banking system. This is & problem
of lending by prescription. According to this same sourcr., the
absence of a cell for the food industry in the Export Fromotion
Bureau, as well as at the Board of Revenue, means no XPL or XPB can
be assigned to local processors, if they could export.

5. Import duties on packaging material discourage
agro-processing. The UNDP report states that customs duties on
packaging materials are prohibitively high, ranging between 67% and
145%. .

B. Technology

1. i i j i rowth in food
processing. Vegetable and fruit diversification and intensification
is necessary to increase the availability of local raw material
produce for processing.
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2. Ihuhm_ L) .!.Q .. sli]e '!.3 "'J. e, STk, b
investment opportunities is hampered by a lack of knowledde on how
to introduce new foods into the market. The relationship between

the food research community and food product development needs to
be strengthened.

3. In_the existing food-processing industry adulteration is a
major problem and needs tc be addressed if Bangladesh wants to get
into export markets.

4. Another constroint to export of currently processed foods in
Bandladesh is the quality of glags. According to the industry, the
alkaline content in glass jars made available to the processing
industry is high due to the sodium content of the manufacturing
process. This allows for product life of one year only.



IV. Specific Recommendations for USAID Assistance to Adri-business
in Bangladesh

USAID/Dhakea is appropriately involved in promoting adri-
business in several of its projects on both the policy and firm
level. Some of this involvement is explicit. Some of it ig
implicit.

On the input side USAID/Dhaka supports agribusiness through
technical assistance and credit to the Bangladesh Agricultural
Development Corporation (BADC) for the privatization of the
fertilizer marketing system in its Fertilizer Distribution II
Project.

On the output side USAID/Dhaka has supported the development
of rurel micro-enterprise through the Womens’ Entrepreneurship
Development Project (WEDP) implemented by the Bangladesh Small and
Cottage Industry Corporation (BSCIC). In its Enterprise Development
Project (EDP), at the Micro Enterprise Development Assistance
Society (MIDAS), it hag supported small-scale enterprise in treadle
pump manufacture, shrimp farming, commercial seed production,
leather hand glove and fast food restaurants.

Through Title II and Title III local currency funds,
USAID/Dhaka has contributed to the expansion of infrastructure in
the electrification and transportation sectors. This basic
infrastructure is necessary for the development of more efficient
distribution systems.

Through the utilization of existing project resources and by
programming PL480 funds to enhance current and planned projects,
USAID could further develop the agribusiness portion of its
investment portfolio on both the policy and firm levels in the
following manner. -

A. Program

1. 5 icj
AEERQAQH_in_pxgjggt_dggign_and between projects. For example, MIDAS
could be linked to Fertilizer II and the ARP II in an effort to
develop a delivery mechanism that packages technical assistance
with policy dialogue (privatization) and training (Example: seed
farm at MIDAS, seed privatization at BADC and research and training
at BARC). .

B. Policy Reform

1. USAID should develo — ¥
ines ups to achieve full privatization in the
following industries: Jute, sugar, paper, fertilizer, agricultural
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chemicals and agricultural credit. The Center for Privatization is
a logical choice for sssistance in this area.

2. USAID should work with the government to
ngmnmwm-w ]
production and private versus public sector inveniment priorities.
Example: The country is exporting pineapple concentrate, but has no
local juice industry. If Pepsi and Miranda can get into rural areas
80 can a local tetra pak beverage product. Fruit Juice distribution
can have a high impact on nutrition. Example: The Trading
Corporation of Bangladesh should relinquish its monopoly on
countertrade.

3. USAID sho ens s . .
Bangladesh Stendards and Testing Institute to develop a better
grading and labelling system (low, high grade) to help consumers
differentiate between preducts.

C. Technology Access

1. MIDAS should be st gthened in three areas: (1) fi
management, (2) entrepreneur identification and (3) -~ i
project identification . Currently MIDAS has a stated 85% loan
recovery rate. In Bangladesh this is a very high recovery rate, but
it needs to be improved to make MIDAS sustainable. Resources need
to be expended in the area of entreprencur identification. A recent
GTZ project has developed a model of screening and training which
should be supported by USAID and institutionalized within MIDAS.
One of the fcei of future IESC assistance should be on agri-
business.

undertake a survey of the food-processing industry, inc luding
traditional cottage-industry and more newly mechanized processes of
food transformation. The purpose of this survey would be to
establish a benchmark for growth.

3. Uﬁ&lﬁmgmmmumwmmmm
isit ( cost to Mission) to ook at Ll i vat food indust by
targeting several food industry groups ( jams, Jjellies). No major
donors are working in this area of processed foods. The US has a
comparative advantage in this field. ‘

4. .U.§M_D_§n_ou_ld_§n9_ogr_a39_tbwggni&§_tign_at_g_§gminm
series of seminars on food procegsing investment opportunities
through MIDAS using FRIP resources with coverage in the ADAB
Newsletter. Demonstrations o* different kinds of food popular in
the Bengali household could be prepared. First, an inventory of
basic ingredients, primary proressed ingredients and then more
complex pre-processed ingredients. This could be followed by a
series of home economic workshops in secondary towns organized by
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womens’ cooperatives. The knowledge of womens’ role in food
processing dathered through the WEDP project is relevant hers,.
Themes such as pride in Bengali culinar:y tradition could be linked
to developments of new pProcessing industries.

5. USAID ShM.QKRLQLﬁ.ﬂ&XSJLﬂQEkiMiIthQ_RQka
Asgociation to adulteration problems. MIDAS’ work in the
area of packaging technology might be relevant. An IESC
volunteer might look at the capping industry to devise ways to
assure quality control through improved cappind procedures.

D. Training

1. USAID should commission a_ stud
dealer training as cu cti j esh. The purpose
of this study would be to develop an understanding of opportunities
for transferring new techniques through private markets. Targets
include USAID’s own fertilizer dealer training, the pecticide
industry, the irrigation industry, the seed industry and
agricultural machinery manufacturing industries.

2. Ummmmmmﬁmmmmm
&ﬂ.msgﬁmimmgmmmeQm
Currently, case studies on agribusiness subjects are used to help
studenis develop better business analysis skills.

3. Qﬁle_abMd_gxalg&mxs_imemoﬂLtbmgnmmmﬁ
skills in edric dit _analvsis at the local level. Rapid
Rural Appraisal techniques need to be added to the skills portfolio
of extension agents and lending agencies in Bendladesh. Credit
itself is not a barrier to growth. The ADB has had a loan on its
books targeted at agro-industry for a number of yYears, but has not
been able to lend the funds.
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I. Introduction

Bangladesh is undergoing a "liberalization" of its economic
policies. In the New Industrial Policies of 1982 and 1988 it took
steps to privatize nationalized industry, to simplify investment
procedure, and to free up hard currency availability for investment
through the Wage Earner’s Scheme (WES). Export bonus systems have
been put in place to provide incentives for export-oriented
industry. On paper the government looks much more private sector
oriented than it has at any time since the Liberation of 1971 (1).

Bangladesh has done a great deal in terms of building the
necessary institutional support for private business. Industrial
estates, an Export Promotion Bureau, and a Commercial Court system
have been established. A Federation of Chambers of Commerce and
Industry in addition to local Chambers are active in promoting
commercial interests (2). A set of trade associations lobby on
behalf of their membership for better government policy (3).

While these institutions function with g€reater or lesser
success, at first glance their sum total is impressive. It will
take time for these structures to become fully operational. No more
institutions need to be built. They need to be made more efficient
and active.

In the field of agri-business the deneral move towards
liberalization of economic policy has had a noticeable impact on
the development of agricultural processing, agricultural marketing,
agricultural engineering and agricultural services, egpecially
credit. The most visible result of these policies has been in the
partial divestiture of jute mills, tanneries, tea estates and
textile mills (4). The privatization of the marketing system of
the public sector fertilizer industry as well as the opening of
private markets for irrigation equipment and seeds are further
testimony to a more pragmatic government approach in using
competitive free market trading for the purposes of accelerating
growth in the agricultural ssctor.

Liberalization has also been felt in the rapid expansion of
targeted credit for agricultural production and rural industry (5).
Bank advances to agriculture as a percentage of agricultural GDP,
were 11.3 percent in FY86, up from 2 percent in FY78.
Unfortunately, this expansion occurred without adequate financial
safeguards and led to near insolvency of major Development Finance
Institutions. (DFIs) The President’s personal program in FY87 of
interest fordgiveness on the repayment of crop loans succeeded in
increasing recoveries among the poorer segments of the population,
but his program did not even attempt to address the problem of
large loans that are overdue in the agricultural sector..." (8).



II. Agri-business in Bangladesh

There is an enormous number of agri-businesses in Bangladesh.
The economy of the country is primarily adrarian, although
changing, and the sheer variety of enterprise isg stegdering. In
addition, according to official statistical criteria and donor
project files there are micro, small, medium and large scale
agricultural enterprises, although these distinctions are not
always so clear. Sometimes they refer to farm size, sometimes to
investment size, sometimeg to organizational form.

The relationships between the different types of agri-business
at different organizational levels are complex. Adricultural
production, agricultural processing (or agro-industry, including
agro-chemical), agricultural marketing (including domestic and
international agricultural trade in commodities, fertilizer,
equipment, seeds, processed food), agricultural endineering and
agricultural services (including, rinancial services such as crop
loans, crop insurance, ete. and maintenance/repair) are activities
vhich occur in micro, small, medium and large scale enterprise. In
some cases the public sector is the dominant player. In some caseg
the private sector ig preeminent.

It is with these conecerns in mind that the following pages
seek a basic understanding of the nature of the agri-business
system in Bangladesh. In many instances one part of the
agri-business system cannot do without the other so disegdregating
their function in the abstract may not be practical in the real
vorld.

A. Structural Determinants

There are four main sources of secondary information on agri-
business in Bangladesh: labor force stetistics, firm level
descriptions in project files, market data and investment figures.
Within the limitations of data validity these sources
provide a rough picture of the structure of agribusiness in
Banr ladesh today.

1. FEmployment

According to official statistics, 16, 704, 000 persons
(16, 468,000 men and 236, 000 women) were employed in agricultural,
forestry, livestock and fisheries production in 1984-1985.
16, 169, 000 (15,938,000 men and 231,000 women) or 96.8 % were
directly employed in agriculture, livestock and hunting. Fishing
employed 508, 000 (all men) or 3%, Forestry and logging employed
27,000 (22,000 men and 5,000 women).



In the manufacturing sector, the manufacture of food, beverage
and tobacco employed 580,000 persons (403,000 men and 177,000
women) or 22% of the manufacturing labor force of 2,669,000;
manufacture of wood and wood products employed 118,000 (87,000 men
and 31,000 women) or 4% of the manufacturing labor force;
manufacture of paper and paper products employed 56,000 (all male)
or 2% of the manufacturing labor force. The exact number of leather
workers is not known because they are sggregated with either
shoemakers or textile workers in the data base (7).

Some finer occupational distinctions can be made in these
broad industrial categories. Groceries and other food items are
disagdregated in other presentations at 1,976,000 and fishing
pegded at 454,000. Food processing, preserving and packaging is
split out at a total of 328,000, restaurants and cafes st 251, 000,
tobacco at 232,000, livestock and poultry reering is combined for a
total of 147,000 and wood and cork products (except furniture) at
79,000. Unfortunately, in these figures the gender breakdown is
absent (8).

These general statistics are useful to a limited dedree, both
for current analysis and future projections. There are
discrepancies in official sources. In general, the role of women is
understated. And time series data are not readily available.
Nevertheless, some basic conclusions can be drawn.

The occupational structure of agri-business ig heavily skewed
towards basic agricultural production. Food manufacturing or
agro-industry and agricultural service sectors are still in their
infancy with the largest employers in several basgic industrial
catedories of food, beverage and tobacco processing.

The main organized agro-processing industries in Bangladesh
are public sector enterprise in the jute, cotton, sugar and paper
industries.

The employment figures available in the latest statistical
yearbooks are, however, old and misleading (9). The Jute mills,
for example, have experienced declining employment levels in recent
years. According to January 1989 figures supplied by the Bangladesh
Jute Mills Association (BJMA), the number of redistered workers at
public and mrivate sector mills is approximately 250, 000. The
number of those actually employed is probably less than 200, 000
(10). According to official USAID documents, "a gradusal
restructuring of industry is takindg place with +he share of labor
intensive industries increasing from 40% to 60% since FY74, mostly
at the expense of older industries such ag Jute, paper, cotton
textiles and tobacco (11).



Number of workers in major industries

78 79 80 81 82 83

Jute Mills 200763 210847 234585 270565 286788 303995
Cotton Mills £6299 74491 75382 77070 80923 84969
Sugar Mills 23888 17848 156564 23109 24284 25477
Paper Mills 8530 9332 7860 7384 76805 8027

The main ordanized agro-processing industry in the mixed
gector is the tobacco industry. Ths Bangladesh Tobacco Company
(BTC) (65% British American Tobacco and 35% Bangladesh Chemiceal
Industries Corporation - BCIC) is the largest of the tobacco
companies commandind at least 80% of the market. It contracts with
33,000 farmers on 22,000 hectares of land. Taxation of the BTC
provides an estimated Taka 400,000,000 or 10% of the total domestic
government revenues per annum. The BCIC is also a joint venture
partner with Ciby-Geidy in the first pesticide formulating plant in
the country.

In the private sector, the main organized agro~processing
industries are the 33 recently privatized jute mills. Rice mills,
flour mills and soybean o0il mills are also prredominantly private.
These mills are operating at low levels of utilization and Ministry
of Industry investment schedules have placed automatic rice mills
on the discouraged list.

One study on the impact of the BDG economic policy has
calculated the rates of expansion in employment for Bangladesh
industry as a whole during the 14 year period from 1972-1986. The
heavisst growth in smployment, according to these figures, occurred
in the wood, cork (18.69% per annum), wooden furniture (17.57% per
annum), bamboo products (16.70%), pan (betel) and cigarettes
(14.84%) and tea (12.64%) categories (12).

Concerns about the future of the forests in Bangladesh are
echoed in these statistics. More positively, drowth in employment
is well above population growth rates. Exactly what this growth
means, however, is unclear. The absolute numbers of employment were
not readily available for this study, although employment in the
wood and wood products related industry did start at a relatively -
low level. The fruit, vegetable and tea categories refer to retail
and wholesale selling, not agro-industry.



2. Enterprise

Adgri-business in Bangladesh is organized into various levels
of structural complexity. These levels of organizational complexity
are often interdependent. The linkagdes vary according to production
volume and market size. In the section below several examples from
the micro to the larde scale enterprise are discussed.

a. Micro-Enterprise: production, processing, marketing
end servicing as a family enterprise

The basic unit of agricultural production in Bangladesh
agri-business is the individual farmer. The individual farmer is
not often considered a businessperson, but he or she is.

Understanding the farmer as a profit-oriented man or women in
the field is a pre-requisite to understanding how the Bangladesh
agricultural system works. Farmers do not choose or inherit their
primary occupation with philanthropy in mind. Their basic impulses
are accumulation of wealth and expansion of area of control. While
the notion of philanthropy is present and active in Islamic and
Hindu social systems in Bengladesh, this is a secondary concern
which is invoked when appropriate and possible. Farmers are
survival tough, first, and welfare generous, second.

" At the village level, production, processing and marketing as
well as maintenance, is taken care of within the family.
Differentiation of labor along gender lines is practiced, although
in some situations both men and women perform the same tasks. In
the case of the marketplace it appears that men are the dominant
force.

The complexity of agro-business at the village level is really
extraordinary. The Womens’ Entrepreneurship Development Project
(WEDP) financed by AID and implemented by the Bangladesh Small and
Cottage Industries Association (BSCIC) with the assistance of the
Bangladesh Krishi Bank (BKB), has identified 23 separate part-time
occupations in food processing, 6 part-time occupations in farming
related and 49 part-time occupations in cottage industries; that
is, 78 separate business ventures occurring in ones economic unit.

Several occupational activities dominated the structure. In
the food processing field these included rice husking (270 out of
514 loans), o0il extraction (135 out of 514), food processing (32 of
514) molasses processing (25 of 514), beekeeping (19 of 514), and
tobacco processing (13 of 514). In the farming related group, goat
raising (142 of 316), poultry raising (112 of 3168) and cow raising
(57 of 316) were major occupational groups. In cottage industry,
net making (154 of 631), cane and bamboo manufacture (133 of 831),
mat meking (116 of 631) and coir products (115 of 613) were
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preeminent. Womens’ involvement in agricultural production and
processing is impressive (13).

The involvement of women in agri-business at the level of
micro-enterprise has implications for higher levels of
agri-business ordanization and will be an important part of
adro-industrial development in Bangladesh. This has been recognized
by CIRDAP which has recommended the establishment of women owned
rice mills in each of 23 upazilas in Bogra, Noakhali and
Moulvibazar zilas (14).

NGOs have been instrumental in developing income-generating
rural industries of this type at the village level. In addition to
those described above, these initiatives have included water users
groups, pisciculture, shrimp farming, weaving, mechanic traianing,
sericulture, nurseries, apiculture and cattle rearing (15). This
has been part of a broad-based chande in NGO philosophy
characterized by a shift away from pure relief work to an emphasis
on building commercially viable enterprises (16).

b. Small and medium scale enterprise: new corporate
arrandements

Small and medium scale industry (large scale as well) in
Bangladesh is also frequently organized around the family as a
management. team, although partnerships between non-family members
are organized and hired labor is necessary to supplement the labor
pool. In agri-business the structure of this organization allows
for larder-scale farming and for more sophisticated mechanized
processing. Marketing becomes a more distinct occupational role
driven by larder transactions between buyers and sellers of goods
and services.

Government-sponsored cooperative organization in Bangladesh at
the village level has been tried extensively, but has not provided
a successful corporate medel. While it has been convenient and even
necessary for donor groups to work with cooperatives rather than
individuals, it may not be a viable form. The chairman of one of
the most successful farm cooperatives in Bangladesh has flatly
rejected the promotion of BD@3-driven cooperatives on a nation-wide
basis (17). A noted USAID authority on Bangladesh agricultures,
whose family comes from a long line of cooperative activists in the
USA, echoes this sentiment, stating that the cooperative movement
in South Asia is a failure (18). Recent expert work has further
reinforced this opinion (19). .

Attempts to work with landless groups through cooperative
owning schemes in areas such as water users groups has had limited
success. Observers note that once NGO participation retreats,
ownership patterns shift and the already slim profit margins are no
longer equitably distributed as shares are exchanged for other
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forms of equity (20). However, informal, non-government sponsored
WGs do seem to work without much help from anyone but themselves
(21).

Small and medium scale agri-business in Bangladesh includes
players in both input (fertilizer, pesticides, irrigation
equipment, seeds) and output (agricultural raw materials and
processed goods) related enterprise with players from both the
putlic and the private sectors. This is different from
micro-enterprise which is entirely private. At the small and medium
scale of agri-business in Bangladesh, private farmers, processors
and marketingd organizations also bedin to compete with the
government for both domestic and export markets.

i. inputs

The handling of inputs into the agricultural production system
is divided between public and private sector institutions and
companies. Until quite recently the Bangladesh Agricultural
Development Corporation (BADC) had exclusive rights of import for
irrigation equipment, certain types of seed and certain kinds of
fertilizer (TSP). It also had exclusive distribution rights for
BCIC-produced urea. BADC still has exclusive distribution rights
for BARI-researched and BARC-certified HYV rice seeds. However, .
privatization of BADC’s trading monopolies in fertilizer,
irrigation equipment and seed distribution has been moving along
very rapidly in recent months under pressure from donor agencies.
An Asian Development Bank (ADB) structural adjustment loan
scheduled for this year virtually guarantees that BADC’s monopoly
over certain imports will be ended. And a private lifting of
fertilizer by a national wholesaler this past month marks the first
time a commercial agent has been able to buy urea from a dovernment
plant at BADC prices.

BADC’s involvement in the distribution of fertilizer has been
one of the major bottlenecks to expanded fertilizer use. Farmers
have access to multiple suppliers so can compare prices between
competing adents. But the basic supply itself is often short (22).
These shortadges are artificially created and are the main reason
retail fertilizer prices remain high and farmer applications low.
Despite this shortage of supply BADC has been exporting urea.

Privatization efforts in other agri-businesses have had
similar problems; the jute industry remains only partially and
ineffectually disinvested; the sugar industry is still owned and
operated by the Bangladesh Sugar and Food Industries Corporation
(BSFIC); and the paper industry is still owned and operated by the
Bangladesh Chemicals Industries Corporation (BCIC). Disinvestment
of some of the paper mills is, however, being discussed (23).

BCIC, which owns and operates the five urea plants in
Bangladesn, is a joint venture partner with Ciby Geigy and the
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British American Tobacco Company in local enterprise as well. Ths
Freedom Fighters Welfare Trust, which is the Coca-Cola adent in
Bangladesh, also owns a "multi-juice"” plant where tomato paste and
pineapple concentrate is manufactured. It plans to establish a
6,000 acre pineapple plantation to feed its supply (24). In all
four cases the dovernment still controls important investment
decision-making that competes with the inclination of private
enterprise.

Unfortunately, because the government has historically
depended on these exports (jute) to earn hard currency, it finds
itself locked in a debate over the political expediency of market
intervention. It must use the power base of a conveniently located
urban work force in state factories to hold onto positions of
authority within party structures, while at the same time
attempting to enforce export-oriented growth. So far this dynamic
has led to a situation where the cost of production of jute
manufactured goods is now higher than foreign buyers are willing to

pay.

For the small and medium scale agri-business the involvement
of government in these select areas is a mixed blessing. For some
farmers it may mean guaranteed prices for certain crops (Jjute). But
it also may mean for the food processor that input prices are
unacceptably high. These higher cost inputs, in turn, impact
negatively on export promotion policies. The jam and jelly .
industry, which is dependent on sudar as an indredient, is one such
example.

On the input side there are alternatives to BADC monopolies in
tfertilizer, seed and irrigation equipment. Relaxation of control
over import licenses for diesel driven pumps, for example, has led
to a boom in sales of Chinese-made diesel engines in recent months
and a dramatic drop in prices. It has been an important observation
of experts that many of thege diesels and pumps are being paid for
by cash.

BADC still holds a monopoly on the marketing of HYV rice and
wheat seed. Seed Certification Boards at Bangladesh Agricultural
Research Institutes, coordinated through BARC, also exert
considerable control over the release of improved seed varieties.
It has been estimated that it takes ten years to get a BARI seed
variety from research to the market place, three times what it
could be (25). The Mennonite Central Committee (MCC) has been
waiting for years for certification of an Indian soybean variety
which is proving to be ideally suited to Bangladesh (26). And
farmers in border areas are adopting Indian wheat varieties without
seed certification (27).

Private traders are supplying vegetable seeds to farmers, but
the vast majority of seed (95%) is generated on the farm itself. In
1887 60 seed traders were redistered with the National Seed Traders
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Association, including 12 importers of vedetable seeds. The
Association reported that the total number of major wholesalers in
the country was 105 at that time. At mid-year 165,200 kilograms of
seed had been imported valued at Tk 6 crore. BADC during the two
year perind from 1986-87 imported 4,000 kilograms annually (28).

Only one commercial seed farm operates in Bangladesh
currently. USAID, through MIDAS, is financing its expansion.

ii. Outputs: Local raw ve imported materials based
agdro-industry

Some fruits and vegetables in Bangladesh are being exported
and some raw materials are being used in a fledgling food
processing industry in jams, jellies, pickled chutneys, tomato
ketchup, and certain local pastries and breads. Peanut butter has
made its appearance in the 10,000 member ex-patriate market.

The export of fruits and vegetables is a controversial topice
g€iven the chronic shortages of food in Bangladesh (28). But it is
the arrival of a small domestic raw material based food processing
industry which the UNDP ASR report has singled out as offering the
greatest potential benefit from crop diversification and
intensification strategies (30).

Very little is known or published about the food processing
industry based on local raw material inputs in Bangladesh, despite
reports which emphasize growth and potential in this sector (31).
Neither "do statistics record the widespread increase in the number
of rice mills, sawmills ... and roadside workshops" (32). According
Lo one food processor, there are 400 small-scale food processors in
Bangladesh (33). There is no trade association built on this
constituency and no lists have been located. One specialized study
has been commissioned to develop inventories of food manufacturers
at the medium and large scale level (34). According to the author
of this study, tremendous growth has been redistered at this level
of enterprise during recent years (35). These businesses are all
private sector.

In Bangladesh imported commodities form the raw material base
for the biscuit, snack food, ice-cream, soybean o0il, and flour
milling industries. The soybean o0il mills and the flour mills form
strong lobbies for increased importation of soybean o0il and wheat.
Secondary processors like biscuit manufacturers add weight to this
interest group. Over-capacity in the rice milling and flour milling
sector has led the BDG to place rice-milling on its "discouraged"
list of industries (36). Flour millers complain privately of heavy
competition from the increased number of units in the country.



3. Market Structure: Domestic and Export

From the point of view of potential gdrowth, agriculture in
Bangladesh can be seen moving in two directions: domestic and
export market development. On the one hand, Bangledesh is
struggling to achieve domestic food self-sufficiency, pPrimarily
through the expanded production of high yield varieties of
fooddrains. On the other hand, it ig struggling to achieve
international economic independence through export of goods made
from domestically produced agricultural raw materials. The dynamic
between the drive to supply domestic food demand by increasing
production and the drive to satisfy hard currency demands by
expandind exports is a central feature of the evolution >f the
country’s agro-industrial base.

The development of domestic self-sufficiency in food grains is
one of the BDG’s most clearly articulated economic goals,
Considerable intellectual and material effort has gone into this
drive. Scientists have concentrated, however, primarily on
developing new high vield varieties of rice. Millions of dollarsg
have been spent delivering these HYVg along with the additional
inputs of irrigation equipment and fertilizer. This delivery system
has been built with determination through production, processing
and marketing in both the public and private sector.

The development of export markets has also been focused on
commodities. Jute, shrimp, and wood form the raw material base for
export oriented agro-industry. While jute exports have been in
decline for a number of years, shrimp export has shown dramatic
increases. Leather has also shown strong gains in export markets.
Paper export has been on the upswing (37).

There has been a change in the pattern of exports during the
rast decade. The share of agriculture and related activities in
exports fell sharply from 88% in 1980 to slightly above 60% in
1987. Jute and tea fell 75% and 40%, respectively, but were partly
offset by the rapid rise in the value of leather and strength in
the fish and shrimp sub-sectors (38, 39).

a. The structure of domestic markets

The marketing systems in Banglaedesh can be divided into two:
an extensive and well developed commodity marketing system for rice
and jute and a newer marketing network of distributors from
production centers largely in urban areag. This' second marksting
gystem includes agricultural inputs such as fertilizer, seed, and
irrigation equipment as well as soda pop, pesticides, ice cream,
snack foods, bottled goods. It appears that these two systems are
largely independent of one another, because of different sources of
raw material input.
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There are several kinds of markets wvith different levels of
assembly. Rashid makes a distincticn between 6 market types: "hat"
(open village markets meeting on specific days of the week), mela
(village fairs), puja (villade religdious festivals), "bazaars"”
(daily fresh produce market of semi and permanent dwellings),
markets (permanent shops), and commercial centers. The weekly "hat"
is the primary market of which there are an estimated 8,500 (40).

At these markets part-time drain traders known as "kuttiab"
(landless) and “farias"” market paddy bought from farmers. Full-time
secondary grain traders known as “beparis"” carry the commodity to
major collection points where "arathdars"” coordinate buying and
selling at the terminal market. In the case of jute mills,
appointed agents will buy from the arathdars who are generally
long-standing members of their community with positions of respect
and authority earned over many generations of trade activity (41).

The structure of the marketing system appears to be consistent
across a variety of commodities, including jute ,rice and potato
crops. The market structure for higher value added perishable
fruits and vegetables are less well studied, but at first glance it
appears to be simpler. Because of the perishability of fruits and
vedetables this market is more oriented towards direct retail.

A number of studies have been done on the traditional domestic
commodity market system. The general conclusion is that this system
is efficient. Rice farmers, for example, are getting nearly 80% of
the retail price at the farmgate. In the words of one of the more
recent studies on rice marketind, “The exploitation of farmers by
middlemen so often bruited in developing countries ig almost
totally absent in Bangladesh.” (42)

The domestic marketing systems of the agro-chemical, agro-
processing and agricultural service (credit) industries are
relatively newer additions to the structure of agricultural markets
in Bangladesh. :

The fertilizer industry with an estimated 8,000 wholesalers
and 50,000 retailers is probably the best studied system (43).
Pesticide firms have also established an extensive and responsive
sales network throughout the country (44). These firms conduct
dealer training in subjects such as pest identification and safe
use of chemical pesticides. The services thege firms provide have a
direct impact on the farmer. They maintain constant contact with
their customers with a vested commercial interest in improving
product delivery, quality and applicability. They are constant
carriers of new technology.

A marketing network of salesg representatives of beverage,
tobaceco and processed foods has also expanded naticnwide in recent
years. Poor transportation infra-structure forced the beverage and
tobaceco industries to decentralize plant locations. Small-scale
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food processors, notabliy in the jams, Jellies and pickles
industries are also localized, owing to lL.igh rates of perishability
in the raw material base of their products.

The expransion of agricultural credit has sdded one more
dimension to the agricultural marketing system. The number of
branch operations tripled during the first half of the eighties
(45). Secondary credit institutions formed by NGOs alsc contributed
to the growth in the availability of these services.

b. The structure of export markets

Export markets have been developed in Bangladesh through
historical ties to external markets first established in the Jute,
tea and leather industries. The presence of Bangladesh in
international markets has recently been enhanced by the expansion
of the shrimp industry. Bangladesh does export somc fresh fruits
and vedetables in limited amounts. Export of procesged foods from
Bangladesh is also still limited, hampered not only by technical
packaging problems, but costly inputs. Both the availability of
basic ingredients and quality control are constraints on expansion
in this sector. Adulteration remains a problen,

In the cases of jute, tea and shrimp, buyers regularly visit
Bangladesh to make purchases for their markets overseas. Major
trading houses like Louis Dreyfus (London) and Bunge (Argentina)
have maintained offices in Dhaka for many years for the express
purpose of purchasing commodities in the local market. Louis
Dreyfus used to buy up to 50% of the Bangladesh jute supply, but
has diminished its market presence in recent years. World buyers
regularly visit the public tea auctions held in Chittagong. Shr