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ABSTRACT

A SYSTEM SIMULATION APPROACH TO POLICY PLANNING AND EVALUATION
IN THE CONTEXT OF INTEGRATED RURAL DEVELOPMENT IN BANGLADESH

By

Anwarul Hoque

The combined effects of technological transfers in seed,
fertilizer and irrigation and the institutional innovation
embodied in the so called Comilla approach to integrated rural de-
velopment provide a means of transforming traditional agriculture
in Bangladesh. Increasing concerns, however, are being expressed
about its distributive effects. This study critically examines
the long run trends of agricultural transformation, issues of growth
and equity, and possible consequences and implications of policy
changes befng considered in order to deal with rural problems.

The study is presented in three parts. In the first part
the conceptual basis of agricultural transformation through an inter-
mediate level organizational approach is established, and a policy
analysis framework based on systems analytic approach is proposed.
The systems approach allows for modelling of technological, be-
havioral, and institutional changes with a maximum of interaction.
Within the intermediate level organizations, policy interventions
that may be necessary for attaining multiple rural development

objectives can be pursued. Decentralized regional development
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Anwarul Hoque

planhing would be helpful in this respect. The case of using the
systems simulation methodology for studying the mechanisms of rural
development is presented.

A conceptual model of agricultural transformation is dis-
played in the second section of the thesis. For five components of
this model, mathematical structures and computer simulation programs
have been developed. These five components generate long run informa-
tion about farms, production, consumption, employment and income of
the region, Components of the overa]i model which have yet to be
developed in mathematical and simulation form include modernization,
organization and decision making.

By disaggregating total farms into eight classes according
to landholding size and institutional membership the performances of
class participants could be separately examined. With data from
Comilla Thana the computer simulation model was operationalized and
through various tests it was validated.

In the third section of the thesis the model was used to
evaluate the impact in the year 1981 of ten alternative policy mixes
of different technological and institutional ingredients. From the
tentative results it has been observed that despite projected in-
creases in aggregate regional production, income and employment under
the policy presently pursued, these variables will decline during
eight year run period in per capita terms. Population increase will
outpace the slow agricultural growth projected in the policy. A
combined policy package with better seed, irrigation, training,

extension, organization and population control will increase total
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and per capita performances substantially. Such a production-oriented
policy will also widen income disparities among classes of the rural
populations. If there is to be growth without a widening of these
disparities, government policies such as land reform, taxation, employ-
ment creation, and migration need to be adopted. In terms of effects
on income distribution, taxation and employment policies can be as
effective as land reform.

Considering the complexities of interactions and the trade-
off among objectives in integrated ru}al development, it is suggested
that systems simulation is a useful approach both for national policy
determination and for regional development planning. Region specific
studies can be made by feeding pertinent local data into the model.
The approach is flexible to form and availability of data, but for
some micro-data small scale survey may be needed. The general
application characteristics inherent in the model allows its use for
any region within the country. With this approach implementation and
monitoring of rural development plans are made at reaional levels,

whose aggregation leads to obtain national evaluation.
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PART A: FORMULATION OF THE STUDY



CHAPTER I
THE BACKGROUND AND PROBLEM SETTING

With a view to increasing agricultural production and de-
creasing rural poverty in Bangladesh, vigorous attempts are being
made to transform and modernize her traditional agriculture. These
efforts have been encouraged by technological transfers in seed,
fertilizer and irrigation and by the advent of an institutional

1 Tech-

framework called the Integrated Rural Development System.
nological breakthroughs in combination with this institutional
innovation have provided an effective means of bringing about a change
in the traditional subsistence agriculture of the country. There is
now a basis for hoping that food production, which has fallen
chronically short of demand, can be increased substantially.

In order to achieve self-sufficiency in food, various plans
and policies have been undertaken to introduce and spread innovations
among farmers. But even before these programs could be launched

effectively, a spectre of gloom engulfed the country as a result of

political upheavals, economic frustrations and natural vagaries.

]The term "Integrated Rural Development System (IRDS)" as used in this
study does not denote the same thing as the "Integrated Rural Develop-
ment Program (IRDP)". The IRDS is an institutional model for rural
development while the IRDP refers to the government program whose
gagpose is to replicate the institutional model contained in the

S.






These problems, nevertheless, emphasized the need to evolve effective
policies and programs to bring the economy back to vitality.

While agricultural transformation through technological and
institutional innovation has been pursued, it has given rise to a new
kind of concern among development workers and policy planners. The
concern relates to thé structural changes resulting from the agricultural
transformation and specifically to those production, employment and
income distribution aspects of agriculture which form a nucleus of
objectives in the milieu of rural development.2 It has been argued
that although new technologies and institutional innovations are bring-
ing about changes in the agricultural sector that were needed to in-
crease production and employment, these same changes are introducing
concomitant problems of income and resource maldistribution (Bose,
1974; Wood and Hug, 1975). Though such structural change effects are
not altogether unexpected (Wharton, 1969; Falcon, 1970; Griffin,
1972), nor even different from the findings obtained from other
countries (Frankel, 1971; Gostch, 1971), their significance in the
present socio-economic and political climate of Bangladesh is
obviously profound. It has, therefore, become necessary to search for
alternative policies that would alleviate problems arising from such
structural effects without, however, diminishing the growth and trans-

formation that are essential for agricultural development.

2This was the main theme of various papers presented in the Inter-
national Seminar on "Socio-Economic Implications of Introducing
HYV in Bangladesh" held in Comilla, Bangladesh in April 1975. For
details see Wood and Huq, 1975.



This study attempts to analyze possible implications of some
alternative policies that are or could be considered in dealing with
problems of the rural sector in Bangladesh. A conceptual systems
simulation model has been developed. The model can help evaluate
dynamic effects of rural development policies. The model also con-
tributes to undersganding of the mechanisms of agricultural trans-
formation embodied in the Integrated Rural Development System. This
study, therefore, aims at examining the extent to which policy
strategies will lead to (i) simultaneously realizing multiple objec-
tives of rural development; (ii) enhancing the process of transforma-
tion in traditional agriculture, and (iii) setting the stage for
development interactions in the subsistence rural sector, under the

framework of the Integrated Rural Development System.

Characteristics of Bangladesh Agriculture

Bangladesh, a land of 55,125 square miles and 72 million
population, is predominantly an agricultural country. Its vast
deltaic topography, alluvial soil structure and tropical monsoon
climate all favor agricultural crop production. In fact, the
agricultural sector accounts for 60% of the country's G.N.P. and 80%
of all exports. Practically all of her 22.5 million acres of
cultivable land is under cultivation with a cropping intensity of
1.4 (GOB, 1972). Ninety three percent of the cropped area is used
for growing food crops, rice alone accounting for 75%. Only 6% of
the cropped area is utilized for growing jute, which serves as the
main cash crop to farmers and as the major exportable commodity that

earns 80% of the country's total foreign exchange. In spite of the



intense use of land for growing food crops the country is short of
food. While the demand for food grain is increasing at the rate of
3.6% per year due to the population arowth rate of 3.0% per year,

the production of food grain is increasing at a rate of 2.9% per year,
thereby leaving a gap that has to be met through increased food im-
ports (Islam, 1973). Every year the country has to import food grains
in excess of 1.5 million metric tons, which causes a heavy strain on
the foreign exchange reserves.

With virtually no cultivable waste land available in this

land-Tlocked country, the plausible means open to increase food pro-
duction are increasing cropping intensity and increasing yield. Rice
is grown in three seasons a year. The Aus (mid-March to mid-July)
crop is predominantly rainfed and accounts for 32 percent of rice
acreage and 25 percent of rice production. The Amon (mid-July to mid-
November) crop is also a predominantly rainfed and accounts for 60%
of rice acreage and production. The Boro (mid-November to mid-March)
crop accounts for 8 percent of rice acreage and 15 percent of produc-
tion. Since it is a dry season crop, Boro rice must be irrigated.
In terms of weather, this is the best season not only for rice but
also for growing vegetables and spices. While rainfed Aus and Amon
is completely at the mercy of nature - constantly threatened by
either drought or flood - Boro is a less risky crop. Despite such
possibilities, land remains fallow in the Boro season, mainly due
to the lack of adequate irrigation facilities.

On the other hand, the traditional technology which was

pursued for so long had reached a state of stagnation. The yield



rates of local rice strains have stabilized for a long time around
an average of 12 mds/acre. Such a yield rate is considered low com-
pared to that of other countries (Japan, for example, grows three
times as much rice per acre as Bangladesh). The limited production
potential of traditional local rice varieties for increased produc-
tion was apparent in their low response to chemical fertilizers.

In addition to the land and yield constraints, Bangladesh
agriculture faces a variety of natural constraints. Bangladesh has
a tropical monsoon climate with high rainfall, humidity and temper-
ature. The crops grown in the country are heavily oriented towards
the monsoon and are therefore susceptible to its failure. Although
the country has over 80 inches of average annual rainfall, its con-
siderable seasonal and regional variations create further problems.
Eighty percent of the annual rainfall comes between May and September
of the monsoon season, causing problems of excess water. Only 5 per-
cent occurs during November through March, providing too little water
for cultivation. As a result of this rainfall pattern, 30 percent
of the total cultivated area is flooded during the monsoon season to
depths of three feet and more; 15 percent of the area is flooded to
depths of more than six feet and cannot sustain monsoon crops. During
the dry season the average rainfall is only 5 to 9 inches, which is
insufficient to sustain the growth of crops. Because of regional
variation in rainfall, the northeast and southeast parts of the
country receive over 200 inches of rainfall per year, while the north-
west and southwest get only about 50 inches. These latter regions

experience a drought which is especially severe in the dry season.



Furthermore, yearly weather fluctuations in Bangladesh sometimes
cause extreme conditions of drought and flood. It is estimated that
flood affects an average of 5.9 million acres. In several years
during the last decade more than ten million acres, or 50 percent

of the 1and, was flooded. The extent of uncertainty and risk asso-
ciated with this problem is obvious.

More restrictive, however, are the socio-economic and in-
stitutional constraints in the rural sector. The rural economy
dominates the national economy overwheimingly. Ninety-five percent
of the population lives in about 64,000 villages in 413 geographical
units called Thanas. Eighty percent of the country's total labor
force of 27 million is directly involved in agriculture. The rural
population of seven million farm families have.average land hdldings
of three acres per family, with a land-man ratio of about 0.5 acreé.

They derive their income and livelihood from agricu]ture.3

The rural
income, however, is very low - about $75 per family per year. MWith
such small farm and low production the farm population lives in
economic distress and subsists in misery and malnutrition.

While land assumes a vital role in this subsistence rural

economy, the land ownership pattern is more skewed than the average

3A crude estimate of the rural income directly attributable to
agriculture is about 70 percent (Bose, 1968). However, if all rural
activities which have either direct or indirect links to agriculture
are $onsidered, the proportion would be much greater, possibly almost
total.



land holding suggests. In 1967-68 as many as 25 percent of the

families were landless and/or near 1and1ess.4

Fifty-seven percent
of all farms have land holding of less than two and a half acres for
a total of 21 percent of the land, while 83% of the farms are less
than five acres and own 51 percent of the land (Table I.1). The
remaining 39 percent of the land is owned by 13 percent of the
farmers who own more than five acres. In the Bangladesh situations,
this group is known as the large farmers; they either operate their
land themselves, employing laborers, or lease out to others on a
sharecropping or rent basis. Sixty-six percent of the farmers
cultivate 83% of the total land on their own, while only 4% are pure
tenants and the remainder are owner-cum-tenant farmers (Table I.2).
Therefore, the majority of the land is in the hands of owner farmers
while about 17% of the land is under tenancy or sharecropping.
Landlordism was abolished soon after the partition of India;
land was redistributed to the tenants in 1952. The land holding order
of 1972 further restricted individual holdings to 33.3 acres, a
ceiling which affects 3% of all land and 25,000 farmers. Moreover,
farms continue to be divided under the Muslim Law of Inheritance,
which dictates that land should be distributed among a farmer's
children. As a result, the land is highly fragmented - 63% of all land
is divided into parcels of 0.5 acres or less. From 1960 to 1970
economic pressure and the law of inheritance combined to reduce the

average farm size from 3.5 to 2.6 acres; cropped area per person

4According to some estimates this figure has increased since in-
dependence to as much as 40% (USAID, 1974).



Table I.1: Percentage distribution of farms and farm area according
to size of farm in Bangladesh 1960, 1968.

Size of Farms Percentage of farms? Percentage of farm area a

(in acres) 1960 1968 1960 1968
less than 2.5 51 (51) 57 (57) 16 (16) 21 (21)
2.5 to under 5 26 (77) 26 (83) 26 (42) 30 (51)
5 to under 7.5 12 (89) 9 (92) 19 (61) 18 (69)
7.5 and above 11 (100) 8 (100) 39 (100) 31 (100)
Average Farm

Size 3.5 acres 3.2 acres

ACumulative percentages are given in the parenthesis.

Source: Census of Agriculture 1960, Master Survey of Agriculture
196/-68, M.S.A. Report No. 9.

Table I.2: Percentage distribution of farms and farm area according
to tenure type in Bangladesh, 1960, 1968.

Type of Percentage of Percentage of

Tenure farms? farm area

1960 1968 1960 1968

Owner- Owner-

operated 61 (61) 66 (66) operated 82 83
Owner-cum- Under tenancy

tenants 37 (98) 30 (96) and/or share-

cropping 18 17

qCumulative percentages are given in the parenthesis.

Source: Census of Agriculture 1960, Master Survey of Agriculture
1967-68, M.S.A. Report No. 9.




declined in the same decade from 0.575 acres to 0.468 (USAID, 1974).
Although no agricultural census has been taken in the 1970's, it is
suspected that the number of landless farmers is increasing, and that
a concentration of land in the hands of the large farmers is accelerat-
ing.

Although agriculture shelters 80% of the total labor force,
it provides employment of only 13 million man years to the agricultural
labor force of 22 million. The rural unemployment rate runs at 35%,
and soars even highef in the lean agricultural seasons. Since the
scope of non-farm employment is limited, the agricultural sector has
to bear the burden of providing jobs. With the three percent popula-
tion growth rate, it is estimated that 0.8 million people will be
added to the labor force every year. Even if non-agricultural employ-
ment expands at a rate of five percent per year, it would absorb only
0.3 million, leaving the remaining 0.5 million to be absorbed in the
agricultural sector (Bose, 1974). For the next several decades, at
least, until the industrial sector develops adequately to absorb the
surplus, agriculture must provide productive employment opportunities

to the population.

Present Strategy of Agricultural Development

Despite these constraints, there exists a possibility that
agricultural production can be increased in Bangladesh. In view of
factors such as soil, climate, and topography, experts believe that
per acre yield can be increased many fold under certain conditions of
input use and cultural practices. Similarly, the cropping intensity

can be increased from the present 1.4 to at least 2.5 through multiple
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cropping. An even greater possibility for increasing production
could result from bringing currently fallow land under cultivation,
and from protecting cultivated land through the provision of land
development infrastructure, e.g. flood control and irrigation. The
present strategy of agricultural development in Bangladesh is pur-
suing these possibilities.

With the objective of initiating a rapid transformation
favorable to an increase of production in the agricultural sector, a
multiprong attack is being made. On the technology side, heavy
emphasis is being given to the expansion of a seed-fertilizer-irriga-
tion combination which has very good prospects of increasing food
production in the country. The high yielding rice variety IR-8
brought from IRRI at Los Banos was first introduced in the 1966 Boro
Season. IR-8 demonstrated two to three times higher per acre yield
than the local rice variety. This encouraged the farmers to grow high
yielding varieties (HYV) not only in the Boro season, which best
suits its characteristics, but also in the Aus and Amon Seasons,
respectively. As a result, the land under HYV's increased to 2.5
million acres in 1974, with 1.3 million acres in the Boro Season
alone. As HYV depend heavily upon water control, fertilization, pest
control and cultural practices, a sharp increase in demand for
modern inputs resulted. By 1974, 1.4 million acres were brought under
irrigation through the use of 33,000 low 1ift pumps, 3,000 deep and
shallow tube wells, and several large scale irrigation projects.

5

The HYV seed distribution increased from 11,000 mds.” in 1969/70 to

5Md . is the standard abbreviation for maunds, a South Asian unit of
measure equalling 82.5 pounds.
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443,000 mds. in 1972/73. Fertilizer consumption increased at the
rate of 12.1 percent annually from 102,000 tons in 1964/65 to
375,000 tons in 1972/73 while pesticide consumption showed a similar
trénd. As a result rice production in the country increased from
9.7 million tons in 1964/65 to 11.8 million tons in 1969/70 (GOB,
1973).

To sustain this trend, the government initiated several
institutional policies. Necessary inputs are supplied through dif-
ferent government agencies and departments, constituted primarily
for this purpose. Government policies were implemented including
subsidization of input prices, fixing of minimum output prices and
the establishment of a broad based rural institutional structure.
Until recently, irrigation was being subsidized at 95 percent,
fertilizer at 55 percent and pesticide at 100 percent.6 Every year
a new minimum floor price and procurement policy is declared. The
First Five-Year Plan (1973-78) aHocated7 ten billion in the
agricultural sector. The plan projects that by 1978, 4.13 million
more acres will be brought under irrigation, and fertilizer consump-
tion will increase to 857,000 tons per year (GOB, 1973). The plan
assumes that rice production will increase to 15.1 million tons from
11.2 million tons in the year (1972/73), mainly through the replace-

ment of local varieties with HYV's.

6The extent of subsidies is now being gradually decreased.

7The Taka (or Tk.) is the unit of currency in Bangladesh. $1 = 13.60
Tk. (approximately).
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To motivate and organize farmers for the diffusion of these
policies, a streamlined version of the Comilla institutional frame-
work has been devised. The Integrated Rural Development Program
(IRDP), as it has been named, is entrusted with the task of organizing
farmers in a cooperative organization within every thana by 1978. By
1974 the IRDP covered 40% of the thanas (152 out of 413, Khan, 1974).
In non-IRDP thanas a temporary arrangement has been made through the
Thana Irrigation Programs (TIP) which is charged with spreading the
transformation until the IRDP takes over. Although most of the dis-
tribution of inputs, including institutional credit, is made through
the IRDP cooperative organization, non-members are not restricted
from obtaining the required inputs. In fact, the seed-fertilizer-
irrigation combination has created enough enthusiasm among all classes

of farmers so as to generate a widespread agricultural transformation.

Problems of Income Distribution and Employment

The present approach to rural development puts great emphasis
upon increasing agricultural production, especially of rice, in order
to increase the food supply and ameliorate conditions of poverty. So
far as the production of rice is concerned, indicators show an in-
creasing trend. Nonetheless, development workers are presently ex-
pressing serious concern about income distribution and employment
effects of the present approach (Wood and Huq, 1975). It is argued
that while new technology is helping to increase production, it is
also aggravating income disparities among farmers. The shift in the

production function effected by land augmenting inputs such as seed,



13

fertilizer and irrigation increases returns to land due to a non-
marginal change in yteld. Since the distribution of landholding is
uneven, the larger land holders can multiply the return from new
technology more than can the smaller land holders who face severe
constraints. Thus, the new technology is biased not only towards the
land owners, but also towards the larger landholders who have the
capacity to multiply income by bringing more land under the new
methods of cultivation. While no study has yet established the dif-
ferences in total farm income among the classes of farmers adopting
the new technology, it has been observed that .the new technology pays
higher income to adopters, and that large landholders do bring a
slightly higher amount of land under the technology than do the small
farmers (Bari, 1975; Alam, 1975).

Moreover, the large farmers are believed to be making greater
use of the institutional support structure. The inputs necessary for
expansion of the new technology are being provided by the government
under heavy subsidy, mainly to help small farmers. However, the
larger farmers possibly acquire greater shares of such scarce modern
inputs at subsidized prices which increase their margin of profit
(Alam, 1975). Even the cooperative institutional structure that pre-
sumably is meant for the small farmers has fallen prey to the large
farmers, who have taken over key positions so as to manipulate
decisions to their favor (Mannan, 1972; Ahmed, B., 1972). The large
farmers have taken control of the cooperative institutions so as to
receive more of the subsidized inputs and cooperative services, and

as a result they have brought larger proportions of their land under
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the new technology. Therefore, the very cooperative institutions
which were supposed to be biased in favor of the small farmers are
in actuality biased in favor of the large farmers.

As a consequence of these trends, the income gap between the
small and large farmers is widening at a rate which is probably
faster than before. The liquid capital obtained from the high non-
marginal pay off of the HYV's is accumulating in the hands of large
farmers. Since no investment outlet is to be found in the rural areas
for this liquid capital, it is causing an inflationary trend in land
values (Bari, 1975; Townsend, 1975) as well as in factor and product
prices. Theresulting economic pressure upon small farmers is causing
a decrease in their landholding size through disinvestment, thereby
pushing them further towards landlessness. The large farmers are buy-
ing up land, since their present solvency permits them to do so, and
their numbers are increasing. As a result, ownership of land is
concentrating in the hands of a class of solvent farmers, while an-
other class of insolvent farmers are reducing their landholding.

For the land constrained small farmers, includinag the land-
less and near landless, share cropping and land lease are among the
traditional means of bettering their income. In Bangladesh 18 percent
of the land is share cropped or rented by 28 percent of the farmers
(Zaman, 1973; GOB, 1972). Sharecroppers provide all inputs necessary
for production except the land. They usually receive a 50 percent
share of the output, but this provides a poor return to their labor
after other costs of production are defrayed. Yet, as farming

becomes profitable, the land owners who previously used to hire out
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land are now cultivating it themselves and thereby cutting down the
opportunities for sharecropping of renting land.

On the other hand, the 30 percent of the farmers who are land-
less and near landless are not being directly benefitted by the pre-
sent approach. As they do not possess any land, neither technological
inputs not institutional facilities are generally extended to them.
They try to derive their income in the agriculture sector from farming
other people's land of by finding employment as agricultural laborers.
It has been observed that the new technology increased labor require-
ments by 50 percent, and that as much as 70 percent of the total labor
for winter HYV crop cultivation is hired (Hoque, 1968, 1970). The
potentiality of increasing seasonal agricultural labor employment does
exist (Inukai, n.d.). Nevertheless, a shift now is taking place to-
wards reducing hired labor use because of a trend to use more family
labor and to use labor decreasing small mechanical implements
(Obaidullah,‘1975). The net result, therefore, is probably to de-
crease underemployment rather than to decrease unemployment. Unemploy-
ment shows a rising trend due to population growth and a lack of
opportunities for the absorbtion of surplus rural labor in the infant

industrial sector.

Policy Issues

On the whole, the concerns described above impose a pessi-
mistic evaluation of the trend of the agricultural transformation in
Bangladesh. If, indeed, income disparity and unemployment are in-

creasing, in part as a result of the transition to new agricultural
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technologies, then the results are in conflict with the stated
objectives. The forces set loose by the transformation of agri-
culture must be studied and, if possible, controlled.

In contrast to the general tendency toward branding techno-
logical change as responsible for such effects, it is our view that
the existing agricultural structure and iinstitutions are inadequate
to cope with the stress of the transformation process. However, any
renovation of the structure of any institutional redirection has to
come about through policy changes both at national and local levels.
Notwithstanding this need, it is difficult to choose a policy th;t
would simultaneously help to increase agricultural production and
decrease income disparity and unemployment among the economic strata.
Indeed, any attempt to pursue multi-objective rural development
effectively is problematic inasmuch as there are trade-offs among
performance criteria. As a result of such trade-offs, a policy
emphasis on one criterion usually depresses performance as measured
by another.

For Bangladesh a simultaneous stress on all development per-
formance criteria may seem crucially important. Yet it is difficult
to devise a multi-objective policy strategy. Furthermore, no serious
attempt has been made to eva]uate‘the long-run effects of proposed
alternative policies upon different performance criteria.

Over the years, development thinkers have suggested various
policy changes for Bangladesh. Among the policy changes that are
thought to be most relevant for the country are (i) land reform;

(11) desubsidization of input prices; (iii) cooperativization;
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(iv) imposition of development tax; (v) development of new seed
varieties; and (vi) population control.

Most vociferous have been those who argued in favour of land
reform to reduce the largest land holdings from the present ceiling
of 33.3 acres to a substantially smaller holding limit of 7.5 or even
5 acres (Abdullah, 1973; Zaman, 1975). It has been strongly argued
that land reform and redistribution would, in fact, lead to higher
output and employment, contrary to the belief that it would do other-
wise. Another strong argument has been made in favor of 1ifting the
present subsidies from inputs (IBRD, 1975). This will not on]y.;e-
duce the margin of profit and cut the income of large farmers who
generally have marketable surpluses, but will also make farming
competitive and will optimize the use of resources. The small
farmers for whom subsidies are provided would, however, benefit more
from the institutional structure if the efficiency of input distribu-
tion were improved. A likely policy direction would be to spread
institutional membership to all farmers and to channel inputs through
the cooperative organization without, however, imposing land
collectivisation. Another policy suggestion that has resurfaced in
recent years is that of imposing some kind of tax (Lewis, 1974;
Stevens, 1975; Biggs, 1975). It is argued that this policy is suit-
able for effecting adjustments in the disposable income of various
classes of farmers, it could have the additional advantage of pro-
moting the reinvestment of surplus agricultural income in the rural
development sector. At present such a tax does not exist because

existing agricultural land tax does not serve this purpose as the
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landholding floor for imposing the tax has been fixed at too high a
level to be effective. The policy would, of course, benefit the
national exchequer as in Japan or China, and would be a useful macro-
economic tool for combating inflation.

A study of the implications of these policies is necessary
for several reasons. First, how would they affect food production as
well as other performance criteria? In other words, would they lead
to the simultaneous achievement of the multiple goals of attaining
acceptable levels of production, income distribution, consumption and
employment? Second, how would they work within the institutiona;
framework of the Integrated Rural Development System (IRDS)? This is
crucial because under the First Five-Year Plan the IRDP is going to
cover the whole country, and if the policies are not compatible with
th system, then neither the policies nor the IRDP would be effective.
A prior analysis of this issue would permit modification of IRDP
according to its perceived strengths or weaknesses before it is
spread throughout Bangladesh. Third, would the policies strengthen
or weaken the motivation toward development, or unleash forces which
would influence development? Fourth, it is the long-term effects
that are important in policy analyses of rural development. Even
though the effects may not be impressive in the short run, they may
initiate a recursive growth generating process which can only be

grasped through long run analyses.

Objective of the Study

The main purpose of this study is to examine the economic

implications of alternative rural development policies which are
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under consideration in Bangladesh. With this view in mind we have
set our objectives for the study as:

(1) The development of a conceptual and analytical frame- Vv
work that can provide a means of exploring alternative
policies, and mixes of policies, in terms of their
impacts on performances with respect to rural develop-
ment performance objectives.

(2) The development of simulation components that will: v
(a) have a limited usefulness in their own right in,

exploring consequences of alternative policies,
and,

(b) fit into the overall conceptual framework of (1)
above and constitute a contribution toward the
largest model needed to meaningfully address these

(3) To test the efficacy of system simulation in rural
development evaluation and policy planning.

It is tempting to set higher objectives for this study but to do so
would not be realistic in light of the time and manpower available
at this juncture. The possibility exists for an extended commitment
of time and manpower if the results of this study indicate that it
would be appropriate to do so.

This initial study will stress micro-level policy effects in

a region covering a segment of the agricultural sector, so it is not
intended to analyze policy effects on the total economy or on the
country as a whole. Also, the study is not directed at finding or

devising definite policies to solve the stated problems, or even at
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making policy recommendations, except insofar as is implied by the

results of exploring the consequences of alternative policies.

Overview of the Study

In the remaining chapters of Part A the formulation of the
study is further pursued. In Chapter II the basic tenets of the new
institutional system for integrated rural development in the country
are sketched. Chapter III presents the conceptual basis of the
analytical framework developed in this study for integrated rural
development policy planning and evaluation. /

Part B presents the systems simulation model in detail. In
Chapter 1V the mathematical structures of the model components are
explained while in Chapter V validation of the model is discussed
through an analysis of the results of consistency and sensitivity
tests.

Part C presents applications of the model in conducting policy
experiments. In Chapter V consequences of several alternative policies
are explored and their implications are examined. Finally Chapter VI
contains a summary and the conclusions of the study as well as an

outline of areas for future research and for data refinement.



CHAPTER 11
THE RURAL DEVELOPMENT APPROACH IN BANGLADESH

In this chapter the emergence of a new system of cooperative
institutions in Bangladesh is briefly sketched. This chapter should
not be construed as a complete history of rural development
initiatives in Bangladesh. Our purpose rather, is to familiarize
the reader with long term trends and with the present setting of
rural development organizations. The overall nature and basic tenets

of these organizations are set forth in this chapter.

Past Rural Development Efforts

Bangladesh has a long, often frustrating history of institu-

1 Since the British Colonial

tion building for rural development.
period numerous government and private attempts have been made to
solve rural problems. Except for a few, most of these were regional,
occasional, and individual efforts; they did not usually last long
enough to become institutionalized as rural development systems with
form, purpose and effectiveness. Prominent among these initiatives

were two government organized programs in the first half of this

century - the cooperatives and the Rural Reconstruction Program.

]For a detailed account of the historical trend see speeches of Akhter
Hameed Khan: Rural Development in East Pakistan (spring 1965) and
Community and Agricultural Development in Pakistan (Spring 1969),
Occasional Paper Series, Asian Studies Center, Michigan State Univer-
sity, East Lansing, Michigan.

21
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The cooperative movement, which was inspired by the German
and Danish system of cooperation, started in 1904 and has continued
since. It was at first embraced enthusiastically both by public
officials and by the peasantry. During the first several decades of
the movement these cooperatives spread steadily. But aradually the
cooperatives became aloof and relatively uninvolved in the main-
stream of rural development. Lacking support and direction, they
degenerated into lifeless, stagnant organizations. After the second
World War the cooperative societies existed only in name; functionally,
they were almost dead. /

The Rural Reconstruction Program was initiated in the 1930's
to help solve problems of villages and improve their condition. It
failed to achieve its purpose and finally was abolished around 1944.

After the partition of India, the Zamindari (landlordism)
system was abolished. Ever since the Permanent Settlement Act of
1790, the Zamindars had collected taxes on behalf of the government
in British-ruled Bengal. In addition to their tax collecting powers,
the Zamindars had status very similar to that of landlords in re-
lationship to the tenant-peasants and responsibilities to caretake
local institutions. The Zamindari system was responsible to a large
degree for the deterioration of rural conditions in Bengal prior to
the establishment of East Pakistan. It should be recognized, never-
theless, that they had comprised one of the very few links between
the colonial government and the villages. After the Zamindari was
abolished, the only vestige of a broad based rural development, how-

ever meagre it might be, was gone.
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In the 1950's an agricultural extension program was launched
by the East Pakistan government with a view to diffusing informa-
tion and training farmers through extension agents. The program was
handicapped by the shortage of well trained agents, the lack of useful
agricultural information, and the inadequacy of input supplies.

Interest soon shifted to another program called V-AID,
(Village Agricultural and Industrial Development), launched in 1953
which followed a community development approach. Under this program,
Village Level Workers (VLW) were sent to the villages to serve as
extension agents and teachers; VLW's were to be the link between the
villages and the bureaucratic organizations at the district level that
provided inputs and information. The objective of V-AID was to
improve the condition of village life by changing the traditional
outlook, not only in agriculture but in the whole sphere of rural
activities. This was a more intensive approach but faced problems
similar to those of the extension program. In spite of a decade's
trial the V-AID program hardly made a dent in transforming village
conditions. In addition V-AID became tangled in a myriad of co-
ordination and internal problems. So in 1961 the V-AID program was
abandoned.

During the same period an attempt was made to reinstitu-
tionalize the cooperative movement by creating 4,000 Union Multi-
purpose Cooperative Societies whose primary function was the dis-
bursement of agricultural credit. In the absence of supporting pro-
grams, strict enforcement of repayments, or the replenishment of

loan funds, the multipurpose cooperative Societies decayed into dry
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organizations. They experienced the same uneventful history as the
earlier cooperative movement.

In the 1960's the flicker of rural development activitieg in-
cluded some other programs. The Basic Democracy System, which had
been founded to revitalize rural administration, was given some de-
velopmental tasks. Primary among these was the job of laying down
a physical infrastructure of roads, drains, embankments and canals.
It was expected that government production campaigns and depart-
mental nation-building activities would be supported by this infra-
structure. The political features of basic democracy overshadowed
its development functions, however, the system expired after a decade.

In the 1960's a pilot program was initiated in the Mymensingh
area involving the Union and the Thana level officials of the basic
democracy councils; these officials coordinated rural development
functions in their jurisdictions. While the initial performance of
the Mymensingh pilot program was noteworthy,2 the coordination prob-
lem was as insurmountable as the lack of an enthusiastic demand from
the farmers for a rural transformation. Eventually the pilot program
in Mymensingh terminated along with the Basic Democracy system on
which it had heavily depended. Another pilot program started in that
period was located in Comilla Thana; its objective was to evolve a

viable rural development system following cooperative princip]es.3

2The Mymensingh program was initiated by Ben Ferguson, a USAID official.

3The Comilla program was led by Akhtor Hameed Khan under the auspices

of the Academy for Rural Development, Comilla.
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The Comilla Approach

The overwhelming nature of rural problems and the failures of
past programs to deal with them resulted in the emergence of two

Rural Development Academies in 1959.4

Although the initial charge to
the academies was to engage in training and research on aspects of
rural development, the Academy at Comilla embarked, in addition, upon
a program of experimentation in the field with some synthesised pro-
grammatic ideas, derived mainly from the lessons of past failures  in
the V-AID program, the cooperative movement and the like. The Comilla
approach focused on the grass roots aspects of rural problems, and
attempted an all out integrated attack upon them orchastrated by the
farmers' initiative and the government agencies' drive for develop-
ment. The basic objectives were not only to develop the particular
region of Comilla, but also to evolve a viable replicable model of a
rural development system which could catalyze a socio-economic and
agricultural transformation among the large mass of small subsistence
farmers. The system which emerged from these experiments is known as
the Comilla approach; it is the backbone of the present rural develop-
ment program in Bangladesh.

The Comilla pilot program was started in 1960 in a geograph-
ical unit called a Thana. The Comilla Thana has an area of 107 square
miles, in which are to be found 246 villages and 29,000 farm families;

it is one of the 413 Thanas of the country. In terms of basic

4The Academies were established, one in each wing, of what was then
Pakistan. For a history of their development see Raper , 1970.
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characteristics, conditions in Comilla Thana in 1960 were harsher
than the national average. It was one of the most densely populated
areas in East Pakistan, having 2,031 persons per square mile, 3n
average farm size of 1.7 acres (as against the national average of
3.5 acres), and less than five percent of its farms larger than five
acres. Basically a rice growing area, the Thana used to grow two
crops, Aus and Amon, which never gave good returns because of constant
flooding caused by the Thana's basin-1ike formation and low elevation.
Cultivation in the Boro (dry) season was negligible due to the non-
availability of surface water. The soil type was not suited to growing
crops other than rice. As a result subsistence was difficult, the
per capita income was low, around $50 against which per capita in-
debtedness was about $20.

During the nineteen sixties the experimental area of
Comilla Thana showed a trend of agricultural transformation. By 1971,
36 percent of the Comilla farmers holding 51 percent of the land had
joined in 328 Village Cooperative Societies that covered 65 percent
of the villages of the Thana (Obaidullah, 1973). 15,700 acres, or 40
percent of the cultivated land of the Thana, was brought under Boro
(dry season) cultivation through irrigation by 288 low 1ift pumps and
tubewells. Ninety-nine percent of the irrigated area is used to grow
HYV,which increased the per acre yield rate by more than 100 percent
(Karim, 1974a). The cropping pattern changed towards emphasizing HYV
rice cultivation under irrigation and as a result the production of
Boro paddy increased from 60,000 mounds in 1965-66 (the time when new
seed was introduced) to 600,000 mounds in 1970. HYV seeds for the
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Aus and Amon rice crops were introduced as they became available,

but their acceptance was not spectacular. The combined effect of
changes in the practices of cultivation during the Boro, Aus, and
Amon seasons increased the total annual paddy production from 1.2
million mounds in 1965-66 to 2.0 million mounds in 1972, thereby
turning this rice deficit area into one of surplus (Obaidullah, 1975).
Per capita farm income showed a 172 percent increase between 1963-64
and 1969-70 (Rahim, 1972).

This achievement would not have come about through the intro-
duction of new technology alone; it derived from the broad-based in-
stitutional support inherent in the Comilla approach. The compre-
hensive Comilla approach to rural development has many facets,5 for
our purposes we have indicated below some of the important basic

tenets of the Comilla approach (Hoque, 1974).

(i) Level of Jurisdiction

The chosen unit of rural development administration is the
Thana, instead of the district (which is too large) or the village
(which is too small). Selection of Thana as center of development
activities reduced proximity problems of farmers and development
officials alike. Within a Thana, activities can be concentrated for
intensive area development, creating an approximation of a closed

system within the jurisdiction.

5The Comilla approach is well documented in many publications. For
details of its various facets see Annual reports (1961-74) published
by the Academy for Rural Development, Comilla; Raper, 1970; Stevens,
1972, 1974.



oy

£



28

(ii) Local and Intermediate Level Organization

The creation of Village Cooperative Societies (VCS) at the

local level, and a Thana Central Cooperative Association (TCCA) at
the intermediate level established an effective organizational structure

for agricultural transformation. Around the multitiered cooperative
institution both the farmers and the development agency workers were
"organized. The realization of their respective objectives was
facilitated by the linkages established within the cooperatives. Small
subsistence farmers grouped together in the VCS to receive information,
training, supplies and support services needed for effecting an
agricultural transformation. The TCCA served as the federation of
VCS's. It supported their activities by extending various supplies
and services, and become a fountainhead for the diffusion of social

and agricultural innovations leading to a planned change in the area.

The Comilla organizational framework, rooted in the villages and self-
supporting, was amajor breakthrough in resolving the institutional
problem associated with agricultural development (Stevens, 1974;

Uphoff and Esman, 1974).

(iii) Ancilliary Linkages

While the cooperative institutional structure organized the
farmers around itself, it did not possess enough resources, ex-
pertise and supplies to induce a transformation. The necessary
additional inputs were derived from the Thana level representatives
of government agencies such as the agriculture department, the

anima husbandry department, the health department, and so forth.
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Typically, the department hierarchies had extended down to the Thana
level, but their effectiveness had been impaired by the lack of man-
power to reach the grass roots. Nor was there any coordination to
unify the effects of individual departmental activities. The Comilla
approach included an organizational device for bringing the depart-
mental representatives into close proximity, and into contact with
the cooperative institution. The device was known as the Thana
Training and Development Center (TTDC). The links established there-
in were the basis for the interdigitation of a wide variety of rural

development activities (Stevens, 1974).

(iv) Input Distribution System

The Comilla approach developed a new system of input distribu-
tion. Those services and input supplies necessary for the agricultural
transformation were channeled from the Thana cooperative association
to the farmers through the village cooperative societies. The inputs
provided fall into three categories: (1) biological (seeds, plants,
breed, etc.), chemical (fertilizer, pesticides, etc.) and mechanical
(pumps, tubewells, tractors, threshers, etc.); (2) institutional
(e.g. credit, banking, marketing, storaging, processing); and (3) be-
havioral (e.g. extension training, information and advice, diffusion
of innovations, etc.). The arrangement of distribution of such a
long list of inputs through the organizational structure helped
farmers to obtain relief from many constraints, and encouraged them
to strive for increased production, higher income and greater welfare
(Hoque, 1970a). Thus the system ensured that appropriate inputs

could be delivered almost to the doorstep of the cooperative par-

ticipants.
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(v) Reliance on Cooperation and Group Pressure

Adhering to the principles of cooperation, the Comilla
approach tried to generate motivation, self-reliances, strict dis-
cipline and group pressure among the participants. The recipients
had to abide by certain rules and regulations, which were'enunicated
by the organization and strictly enforced. To stimulate the forma-
tion of collective consciousness, the participants were recognized
as an organized body (VCS), and were required to deal with the central
cooperative association as a group rather than as individuals. The
stated role of the TCCA in this aspect was to induce a change among
the participants. However, many problems in the sphere of power con-
trol, resource distribution, participation and factions were not fully
settled which led many to criticize this aspect to the Comilla

approach (Ahmed, B., 1972; Blair, 1974; Dumant, 1975).

(vi) Comprehensiveness

The institutional linkages and the intégrated attack on rural
problems helped initiate comprehensive area development encompassing
all aspects of rural life, e.g., education, family planning, health
and nutrition, women and youth development. Various activities con-
cerning meaningful rural development objectives could be attached to

the ‘deep rooted institutional structure.

The Integrated Rural Development Program (IRDP)

The IRDP is the national program for duplicating the Comilla
model throughout Bangladesh. The evolution of the IRDP started
slowly and cautiously in 1963. In the beginning, the Comilla
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approach was tested in three remote Thanas of the country. Then be-
tween 1964 and 1968 all 20 Thanas of Comilla District were brought
under the program. This preliminary phase provided experiences in
Thana level replication, as well as a model for coordination of the
expansion program within a dictrict. During this period several other
duplication experiments were started in the districts of Chittagong,
Dinajpur and elsewhere. These initiatives were quite significant in
that they were generated outside the IRDP, by people with little
financial and governmental backing. The success of these relatively
unassisted projects proved that the Comilla appraoch could work with-
out the parental care of the government machinery. They also
established that the approach could be effective when sponsored by
the people themselves.

Between 1964 and 1968 an increased concern for food self-
sufficiency was intermingled with the success of IRRI crops and
irrigation. Finding that the Comilla method was successful in train-
ing and organizing a large mass of the rural population for agri-
cultural modernization, the governmenf decided to undertake a modified
Comilla method for accelerating food self-sufficiency with the use of
IRRI crops and irrigation. In 1968 the Thana Irrigation Program (TIP)
was extended throughout East Pakistan. Under the TIP cooperative
groups were organized, rapidly trained, and issued credit and irriga-
tion devices, either low-1ift pumps or tubewells. The TIP was a
modification of the Rural Works Program, which had been launched

several years before (also as a result of the Comilla experiment).
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The works program built up a physical infrastructure in the province
of East Pakistan by utilizing the unemployed/underemployed rural
labor force.

The IRDP was officially initiated in May 1971 during Bangla-
desh's liberation crisis period. After the liberation, the Government
of Bangladesh adopted it as a major program and in July 1972 it was
launched with vigor.

The First Five-Year Plan gave special emphasis ot rural in-
stitutions in general and to the IRDP in particular. It was planned
that by 1976, 250 Thanas would be brought under the IRDP. The ex-
tension of the IRDP to the country's other 262 Thanas would proceed
after an evaluation of initial achievements. Allocations for the
period of 1973-78 amounted to Taka 313.85 million as a grant and Taka
1,266.40 million as a loan towards the IRDP alone. In addition, the
IRDP was to provide a conduit through which other pfograms and
agricultural sector activities would be channeled into the rural areas.
The total amount to be allocated for such programs in the agricultural
sector during 1973-78 is estimated at‘Taka 10,410 million, of which
a sizeable portion would be utilized in IRDP-covered areas. The
basic objectives of the IRDP were laid down as (Haque, 1971):

1. To create an institutional infrastructure which would
promote the effective utilization of available resources,
and . which would serve as a vehicle for carrying out
development programs. Within the organizational infra-
structure, peasants were to form permanent, cohesive,

disciplined, voluntary cooperative groups at the village
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level, and these groups were to federate into Thana
level cooperative associations.

2. To organize and develop the Thana Central Cooperative
Associations (TCCA's) into strong development agencies
promoting technological and social innovations, provid-
ing supervised credit, assisting in capital formation,
arranging input supplies and services, and organizing
continuous training programs for the VillageACooperative
Society (VSC) representatives.

3. To develop local leadership through mass participation
in cooperative activities at the village and Thana levels.

4. To help Thana and village cooperatives attain self-
sufficiency in management and finance.

The basic unit of the IRDP operation is the TCCA at the Thana
level. Its activities are directed downward to the federated VCS's
and their members. The IRDP serves as the basic institution for rural
development; the related activities of all nation building departments
are linked, in some way, to the IRDP fnstitutions at different levels.

At the Thana level, the departments of Agriculture and Exten-
sion, Fisheries, Livestock, Local Government, Cooperatives, Health,
Family Planning and Education, the Agricultural Development Corpora-
tion (ADC), and the Cooperative Bank have officers and staff with
specific functions. In the IRDP Thanas all of these officers and the
TCCA are brought together and located in the Thana Training and De-
velopment Center. Planning, coordination, training, distribution,

diffusion, etc. are unified and channeled through the TCCA. The
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Thana Central Cooperative Association serves as the launching pad for
all these institutions and as the supporting, supplying and servicing
institution of its federated VCS's. The Thana Association maintains
its own activities such as training and extension, issuing credit and
collecting repayments, generating capital formation through savings
deposit and share purchase, distributing inputs, processing, storaging,
marketing, machine station, rural industries, and others - some of
which have not yet been implemented. Also, social, educational, health,
family planning, home development, and women's program activities will
be initiated, as in the Comilla model, as soon as the IRDP institutions
have been built.

Small and medium size farmers join the VCS as primary members.
The VCS, in weekly meetings, draws up production plans and applies for
supervised credit, disburses loans received from the TCCA, collects
repayment and savings deposits and makes decisions concerning the
members' needs. The manager, on behalf of the VCS, visits the TCCA
to implement the VCS's resolutions. He and the supervisor represent-
ing the TCCA maintain the link between the two institutions in their
mutual operation.

The initial cost of TCCA is borne by the IRDP through Govern-
ment grants. This will continue for some time until the TCCA gen-
erates enough funds to finance itself. The source of such funds would
be generated from the service fee that TCCA charges to the VCS at the
rate of 7% for loans extended. The seed capital for credit operation
will be provided by the government through the National Cooperative

Bank in the form of long term loans (Taka 2 million in five years)
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which are repayable in 20 years with a five year moratorium. Short
term crop loans may also be obtained from the government (Taka 3
million in 5 years) and from commercial banks.

In addition, the members' savings deposits and share purchases
increase the equity capital at the disposal of each TCCA, generally
accounting for one third of the loan fund. It is thought, therefore,
that within 20 years each TCCA will be on a footing to run its credit
operation and bear its administrative cost from its own funds. _

In spite of a difficult period in Bangladesh, the IRDP has
progressed well. A preliminary report shows that the program is
under way as per the plan and is—fu1filling the physical targets laid
down therein (Khan, 1970). As of August 1974, 152 Thanas have been
brought under the Program with a membership of about 15,000 VCS's and
0.4 million farm families. About Taka 22 million has accumulated as
farmers' capital through savings and shares with the TCCA. Taka 119
million have been distributed as loans of which Taka 66 million have
been repaid. In the month of August, 1974 as many as 638 classes for
managers, 412 classes for village accduntants and 91 classes for
chairmen were held - which indicates the intensity of the training
activities of the IRDP. In all areas under the IRDP the demand for
fertilizer, seed, pesticides and irrigation has increased substantially
and rice cultivation under improved practices has intensified.

The IRDP's initial aim is to build up the institutional infra-
structure around agricultural development. As the institution takes
root, it will incorporate social, educational, health, family

planning, women's development and industrial programs. Already action
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along this line has been undertaken by the IRDP, the Bangladesh
Academy for Rural Development (BARD), and other agencies.

However, at this stage it is not possible to evaluate the
impact of the IRDP in the attainment of national objectives at the
grass roots level. Evaluation studies have been launched by the IRDP
itself and by BARD, as well as by universities and several other re-
search institutions. These studies will create the basis for critical

analysis of the program.



CHAPTER III

CONCEPTUAL FRAMEWORK FOR POLICY ANALYSIS UNDER AN INTEGRATED
RURAL DEVELOPMENT SYSTEM

Development planning is concerned with the design and applica-
tion of a set of policies that encourage a development process and
is therefore very much policy oriented (Zarembka, 1972). Development
itself is a goal-oriented process in which policies describe mechanisms
for obtaining the goals. As such, policy objectives are not dif-
ferent from development objectives. Rural development objectives, as
identified by Uphoff and Esman (1974), contain three central dimensions
which are: (i) agricultural productivity, (ii) rural income and
(ii1) rural welfare in terms of health, nutrition, education, etc.
Along the same lines, the World Bank, which substantially influences
development in the LDC's by its lending policies, defines the ob-
jectives of rural development as: to improve productivity; to in-
crease employment and income; and to provide a minimum acceptable
level of food, shelter, health and education (IBRD, 1975a). In all
these definitions of objectives, agriculture has been reckoned as the
pivotal dimension because of its central role in the economies of the
LDC's.

When increasing agricultural production, and thereby increas-
ing aggregate rural income, was the major objective of rural develop-

ment, policy objectives centered on initiating rapid agricultural
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growth. When this objective was sinale-mindedly pursued, income dis-
tribution, employment and social welfare became side issues, con-
comitant effects of structural changes in the process of growth.
However, increasing concern for such issues has lead to their being
considered as rural development objectives in their own right. Rural
development itself must be redefined in accordance with these multiple
objectives and policies should be drawn to achieve them all at the
same time. In this chapter we evolve a framework for policy analysis
which is expected to help in the planning and evaluation of strategies
to meet the development objectives of Bangladesh. First, however,

we will discuss the theoretical issues of agricultural transformation
and policy planning in order to indicate the basis for the policy

framework.

The Conceptual Basis

It has been established that a rapid transformation of tradi-
tional agriculture in Bangladesh is essential for the achievement of
the objectives of rural development. In pursuing such an approach,
however, we must seek the congruent achievement of multiple objectives,
and if this does not occur, some policy intervention may be necessary
to keep the trade off balanced. For such reasons, it is also necessary
to understand how the transformation would take place and how policies
can be applied effectively.

In general, there is a great deal of agreement that tech-
nological change is a crucial factor in the transformation of

agricultural production. The production process is a technical
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phenomenon and a change in it would inherently change output. Tech-
nological change brings about new factors of production and alters
the state of the art for combining factors of production. The re-
sult is that as the factors of production and the state of the art
improve, the production function changes and output is increased.
When a new technology (as for example, seed, fertilizer, water
availability, or pest control) becomes available, it is critically
important that farmers adopt the new techniques in their production
processes and thereby cause a change in the state of the art. In a
free economy, however, farmers retain their independence in deciding
whether to adopt the new techniques. The farmers' decisions on the
other hand, are constrained by many social, economic, and ecological
factors. Such constraints are prevalent among small self-sufficient
subsistance farmers who consume all or most of their produce 1eaving
little or no marketable surplus (Wharton, 1969a). Because they live
on the verge of subsistance, such farmers cannot take heavy risks by
accepting new technology which is unknown to them. They stay within
the bounds of old but known production techniques and established
socio-cultural beliefs and values (Rogers, 1969).

Schultz (1964), however, has argued that small subsistence
farmers in traditional agriculture are rational economic men and
manage their farm operation as efficiently as the large commercial
farmers. He argues that the small subsistence farmers are profit
minded too, and that they want to maximize profits from their farm-

ing. If technology provides new and profitable factors and methods
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of production, the small farmers would not hesitate to adopt them.
In fact, Schultz has argued that a demand for new factors of produc-
tion exists, but that the supply of such factors is restricted.
He has emphasized the need for more investment in institutions which
can provide a continuous supply of new technological factors and
methods.

This line of argument was pushed much further by Hayami and
Ruttan (1971) who emphasized that technological change cannot proceed
alone without the necessary institutional changes to support it. They
argued that technological change can be achieved through market
mechanisms and their interplay. In fact, under an appropriate price
structure, transformation results from induced investment arising from
the interaction between demanders and suppliers of technological
change. Institutional change is necessary to maintain a price
structure and to maintain the effectiveness of the market. However,
inasmuch as Hayami and Ruttan's induced development process provides
a method for agricultural transformation, it is inadequate in the
light of the LDC environment. There market institutions are less
than perfect. Self-created scarcities, coercion, and inefficient
rules and regulations often create price distortions and fluctua-
tions. On the other hand, subsistence farmers generally remain re-
moved from the market institutions so that their connections with
them are minimal. As a result, the expected interactions of demanders
and suppliers do not take place with sufficient intensity to cause
the process of induced development. Therefore, there is a need for

evolving an alternative institutional mechanism not only to correct



42

the inadequacies of markets but also to accelerate the expansion of
new technology. As more information becomes available, their decision
making is influenced towards accepting better and more profitable
technology and their efficiency of allocation improves. Such be-
havioral change occurs, according to Schultz (1964), because of the
profitability of new technology, the existence of price incentives
and the availability of inputs. In other words, economic gains from
technological change ushers in a behavioral change. The behavioral
change, however, does not necessarily depend on economic factors
alone. A host of sociocultural values and beliefs also are involved.
These values and beliefs slowly change through constant diffusion of
the effects of modernization (Rogers, 1969).

From this disucssion, it appears that technological chance is
a necessary but not a sufficient condition for transformation.
Institutional and behavioral support is required to sustain technolog-
ical change. One kind of change cannot be chosen and emphasized to
the extent of neglecting the others. Institutional change alone would
not bring on an agricultural transformation without sufficient tech-
nological and behavioral change (Hayami and Ruttan, 1971). The case
is similar with behavioral change, for without institutional and
technological support, it cannot induce an overall transformation.
Each of these kinds of changes must be fostered and combined with
the others. Their interaction can give rise to an overall transforma-
tional dynamic and the more the interaction, the more rapid would
be the transformation. Such interaction should be sustained by a

constant supply of technological, institutional and behavioral inputs,
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which also serves as the mechanism for keeping the combined effects
in balance. In fact, such a batance of input supplies and the !
dynamic effects of transformation follows a planned path towards
the set of objectives.

On the other hand, technological change is not neutral to
distributive effects such as those of income and employment. Whether
such effects would be positive or negative deoends upon the initial
structural conditions and the manner in which technological change
is implemented. Implementation of technological change involves the
centives for their use, and so forth. For example, if water cannot
be supplied, HYV cannot be grown; if irrigation cannot be provided
without constructing a dam, farmers would have to wait; if water
charges are high, the incentive to use it would be lower, and so on.
Distributive effects depend on how such implementation is pursued
and whether it gives adequate attention to such questions. Indeed,
such issues are in the area of administrative and institutional
arrangements which are responsible for efficient propagation of the
technological change (Gotsch, 1971; Ruttan, 1973).

How effective implementation, structural conditions and
choice of combination of changes are to be attained is a much dis-
cussed subject in rural development. There is no clear theory or
methodology available which can be accepted readily (Ruttan, 1974;
Crosson, 1975). These differ from country to country and environ-
ment to environment, and even from one government to the next within

a country. However, it clearly appears that for maximum interaction
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of the changes, a close integration is essential to satisfy their
respective interrelationships. Such integration can possibly be
attained by so called 'invisible hands,' or for that matter, by the
present day market institutions of the LDC's in a context of slow
growth. But for accelerated growth inducements must be generated

by the supply of change inputs through alternative institutions. In
the LDC's the public sector provides the insitutions for such inputs
and holds the major responsibility for initiating developmental
activities. The public sector bears the financial burden of providing
such inputs to satisfy the farmers' demand. Farmers are ambivalent
toward the government; they distrustgovernment policy and government
officials, yet they display a 'help me' attitude (Rogers, 1969). Al-
though the public sector cannot divest itself of its role as initiator,
supplier and caretaker of development, its capabilities are in
actuality limited. Neither is it reasonable to expect the private
sector in a developing country to accelerate development without
support and control from the public sector. In most developing
countries, the private sector is more handicapped than the public
sector.

Moreover, the maximum interaction and integration of tech-
nological, institutional and behavioral changes can be effectively
attained at the grass roots level rather than at a higher or national
level. Lower level integration takes place within a workable
goegraphical jurisdiction, which increases the proximity of partic-
ipants. Choice of such level from where development work will be

coordinated is essential for effectively matching the demand and
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supply of induced changes. Further, public institutions at this
level can help in the evolution of private institutions and their
growth so that eventually the private institutions can take over the
management of the transformation.

These arguments bring us closer to the acceptance of the
organizational approach as an effective means for inducing trans-
formation in a traditional subsistence agriculture (Weitz, 1971;
Owens and Shaw, 1974). Indeed, such an approach has been observed
to be effective in many countries and has been generally overlooked
until the rediscovery of the Chinese model (Aziz, 1974). More
recently, as a result of failing to achieve rural development ob-
jectives under the sectoral approach and its limitations, a definite
interest has grown among the development workers in the integrated
approach to rural development (Mosher, 1972; Kotter, 1974). There
is as yet no definite concept or method developed on this approach
and it varies in operation from country to country. Some say the
integrated approach is synonymous with the comprehensive approach
or to the area development approach while some see it as an adminis-
trative and coordinating mechanism for the supply and service for
rural development. We have, however, looked into the integrated
approach under the system framework, and have considered the inter-
actions and integration of technological, institutional and be-
havioral inputs and their controlling mechanisms to be the integrated
approach.

In initiating successful integrated rural development, the

role of the intermediate level organization is crucial. The
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intermediate level organization can be a government, or senior non-
government institution located in the hierarchy between the village and
the central level of the development organization. It can act as a
catalytic institution not only for introducing technological, institu-
tional and behavioral inputs but also it can simulate decentralizing
planning action and can be used for policy intervention. Mosher
(1972) has shown that intermediate level organizations can effectively
pursue integrated rural development in a limited area by establishing
linkages and by intensifying development activities. In analyzing
the role of local organizations in developing countries Owens and
Shaw (1974) categorically supported farmers' associations and the
activities of cooperative institutions in rural development. Con-
sidering the stringent conditions in Bangladesh, Akhter Hameed Khan
strongly emphasized the creation of intermediate level farmers'
organizations.

Most recently the Rural Development Committee of Cornell
University conducted a study of many Asian countries to ascertain
the role of rural institutions and local organizations in rural
development. The committee observed from 18 case studies that there
was a clear relationship between organization and rural development
performances (productivity, income, and welfare); these performance
variables were enhanced in those cases where rural people participated
in local organizations (Uphoff and Esman, 1974). The comittee
observed that in the total rural development functions local organiza-
tions of Comilla scores 48 (of which KTCCA itself accounts for 36)

and the State Administration (government) scores 26. Comparable
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figures for China are 42 and 41 respectively. The committee found
that rural welfare (income distribution, education, health, security,
etc.) in the most organized cases levels high, while disparities,
unemployment, population growth are lower. The study concluded that
local organization, whether governmental or autonomous, makes a sub-
stantial impact on rural development performance.

Policy intervention is essential if the goals of rural develop-
ment are to be fulfilled. In general, policy intervention is throught
to be necessary for improving the distribution of income. After
studying Pakistan, Gotsch (1971) maintained that without government
policy intervention, the effects of the green revolution would favor
the larger farmers. In another study, Inayetullah (1974) concep-
tualized that rural development performance and welfare depend upon
policy intervention and that the higher the intervention, the more
the equality. It is assumed that policy intervention does not have
to occur through the market, as is generally done in a mixed economy,
but can also be extended through organizations, the latter method of
policy intervention may well be more effective.

With this view we shall focus our attention on how a policy
intervention can be conducted through the intermediate level
organizations with the objective of effecting agricultural trans-

formation as well as improving distribution.

Difficulties in Policy Planning

A multiple objective function introduces the problem of trade-

offs. While the ideal policy strategy may be to maximize all objectives
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in the function, it is difficult to find a policy or a set of policies

that will simultaneously accomplish this. A given policy may help

attain a just distribution of income, yet force production and employ-

ment to decrease. The choice of policies then seems problematic due

to at least three fundamental difficulties (Johnson and Zerby, 1973).

These are:

1.

The first difficulty arises due to the absence of an
interpersonally valid common denominator to handle multiple
objectives. If there were a common denominator available,
the multiple objectives could be maximized in terms of

this denominator in order to achieve a single composite
objective. In the absence of a common denominator

policy planners often use an approach that considers pro-
duction, income distribution, and employment separately

and maximizes one irrespective of the others.

The second difficulty lies in determining the optimum

order in which a program should be executed within a policy,
or the order in which various policies should be executed

in developing a sector. In the interrelated activities

of development, there are many facets that need to be
handled or executed to ensure that the development process
moves dynamically towards the achievement of the objectives.
For example, in agricultural transformation, many programs
dealing with technological, institutional and behavioral
inputs have to be initiated and many policies have to be

developed to support them. When programs or policies
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involve technological, institutional, and human changes,
such as these there is no ready-made optimum sequence of
alternative actions that would result in a path of maximum
gain. It is not possible, then, to prescribe the sequence
of policies or programs, which would bring the optimum
realization of objectives. (If there were a common
denominator, it might be possible to chart a particular
policy sequence that would maximize gain. However this
might not result in the full realization of rural develop-
ment objectives due to the effect of variations in com-
binations of the structural changes.)

The third difficulty arises in the determination of decision-
making rules to select a program, or policy, that would
serve as the best alternative. The choice of an appropriate
decision-making rule becomes problematic due to imperfect
knowledge, the deficiencies of foresight, and the lack of
a common denominator and an order sequence. As a result
alternative policies are chosen on the basis of some
apriori rules set by the decision makers. Such rules

are in some cases defined in terms of the political,

social and economic needs of the populace, but often in
developing countries they are directed by the attitudes,
vested interests and ideologies of those who control power.
In effect, the policy priorities may shift towards the
selection of policies which are not those most suitable

for the country.
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It is difficult, although desirable, to examine the long-
run effects of the policy under consideration. Since rural develop-
ment is by definition a dynamic concept, the long-term trend of the
performances generated by the policy has to be assessed through
dynamic analysis to determine the effectiveness of the policy. But
serious difficulties arise when dynamic analysis is attempted, for
input combinations, policy variables and even the structure may change.
More analytical difficulties arise because the dynamic effects of
technological, institutional and behavioral changes remain undefined
even in theory (Jonson, 1972). A dynamic analytical framework for
policy effects is not yet fully developed, and has never been attempted
in the area of rural development.

In cognizance of these fundamental difficulties in policy
planning the present study has attempted to look at rural development
objectives, such as productivity, consumption, employment and income
distribution at the same time rather than separately. The effects
of the policies are demonstrated along a sequential time path derived
through systems imulation techniques. Several performance indicators
have been introduced to measure the multiple effects. No decision
making rule has been imposed rather the choices have been kept open

for consideration by the decision makers.

The Systems Simulation Approach in Policy Planning

Accompanying the problems in policy planning mentioned in the
previous section, there is a need for a technique for dealing with

these problems. It is now obvious that the roots of such problems
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lie deep in methodological inefficiencies. Existing analytic tech-
niques such as linear programming, simultaneous equation systems,
and cost-benefit analysis impose their own theoretical rigidities on
the solutions. Moreover, these techniques are limited in their
capacities to deal with the complex interactions of a development
process (Manetsch et al., 1971). In dynamic analysis, such complex-
ities are greatly increased and impose further limitations upon the
existing programming, econometric and input-output techniques.

The system simulation approach is a flexible, iterative,
problem-solving process that involves stages of problem formulation,
mathematical modelling, model testing and refinement, and problem
solution in close contact with decision making (Manetsch et al., 1971).
A system simulation can be adjusted to the type and sources of data,
and to the estimation and approximation procedures used in a policy
analysis. In other words, the systems simulation approach uses all
available methods which are beneficial to its iterative process.

Iteration involves repeating the simulation cycle as required
to incorporate feedback from decision makers as well as from people
in the field. A mathematical structure developed by studying the real
system is continuously tested and refined through validation, and
serves as the basis for suggesting alternative solutions to the prob-
lem. The systems approach does not impose a particular solution upon
the decision maker but it clarifies various possibilities from which
a solution can be chosen depending upon the decision maker's objectives.
Moreover, the approach is not confined to any one field, but can be

used to analyze problems in many disciplines.
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The systems simulation approach accommodates complex inter-
actions present in the real system. This is done by breaking the total
system into interrelated functional components which are called build-
ing blocks, and by specifying the linkages within and between the
components. Systems analysis is the process through which such inter-
actions are studied. For that purpose the system linkages have to be
understood through a detailed and penetrating study of the real system.
If the systems interactions can be specified, they can be made dynamic
through computer simulation by tracing out over time the probable
trends of complex interactions.

The use of systems simulation in dynamic agricultural policy
planning is a quite recent approach and is still in the development
stage (Johnson and Ranser, n.d.). This approach has been applied to
sector analysis in various developing countries such as Nigeria
(Manetsch et al., 1971), Korea (Rossmiller et al., 1972), Venezuela
(Holland et al., 1966), Colombia (Posada, 1974), Brazil (Ahn and Singh,
1973) and India (Mellor and Mudahar, 1974). The systems approach to
rural development policy planning has been emphasized only recently
(Billingsley and Lacewell, 1972). Earl Kulp (1970) first introduced
systems analysis in rural development planning in 1970. Since then,
several attempts have been made by Macmillan (1974) in Canada,

Tweeten (1974) in the U.S. and Herdt and Kellogg (1973) in India.
Except the work of Herdt and Kellogg , the author is unaware of any
substantial study in this field that analyzes the micro-level effect
on production, income, and employment of policy alternatives in

developing countries. Indeed, no systems analytical study has been
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undertaken anywhere which considers integrated rural development in
Bangladesh or elsewhere. However, several systems conceptualizations
have been suggested and of these Kotter's (1974) was the most
significant.

Although the systems analysis approach is a powerful policy
planning tool, it has several limitations which need to be discussed.
It has already been indicated that the approach requires a deep under-
standing of the real system and its interactions. To incorporate
these interactions in the mathematical model, a large number of equa-
tions, variables and parameters have to be specified. To make the
model operational a large amount of data must be specified and the
model must be validated. In addition to the model itself, the simula-
tion results have to be interpreted for decision makers. This approach
involves many kinds of resources -- time, money, personnel and access
to a computer -- and the availability of such resources in LDC's is
generally limited. Though such issues have not been solved, it is
argued that the cost-benefit ratio of the approach would not fall
below that of other approaches and that such limitations would not be
insurmountable. Consideration of the systems simulation approach,
therefore, should emphasize its capabilities as an effective planning

tool rather than its limitations.

The Systems Analysis Framework for Integrated Rural Development

The Integrated Rural Development System (IRDS) is a structure
in which a network of directly interacting linkages is established

between the demanders (farmers) and the supplier$ (private or public
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jnstitutions). In this system, an intermediate level organization
assumes a crucial catalytic role; through the organization combina-
tions of technological, institutional and behavioral change inputs
are channeled into the system. The linkages thus established help
loosen constraints upon the farmers and the organization, create a
feedback loop around them and overcome market problems. The integra-
tion of technological, institutional and behavioral inputs in the
system by means of an intermediate level organization can help to
bring about planned change in many aspects of rural development. Also,
the existence of an intermediate level organization opens up possi-
bilities for decentralized area planning, which could in turn form
the basis of a meaningful national development policy.

The system i§ conceived to include a structure, multiple in-
puts and multiple output. The structure is defined by the wide rang-
ing linkages, established under the organizational framework, that
help in attaining planned changes and objectives. The multiple outputs
of the system are set by the rural development objectives which in
our case are production, employment, nutrition and income. These
are considered as desired outputs. There are several outputs which
the system may bring about but are not desired such as inflation, mal-
nutrition, income disparity, etc. Multiple inputs are channeled into
the system through various means so that desired outputs can be
obtained.

Inputs can be broadly classified under two classes. Exogenous
inputs are those which enter into the system from outside, affect it

but are not influenced by it. Examples of this class of input are
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weather conditions (floods, droughts), government policies, prices,
etc. The other class of inputs occur in two forms -- noncontroll-
able and controllable. Noncontrollable inputs are mostly socio-
psychological and political. They affect the system but cannot be
manipulated or varied as much as the physical inputs. Almost all

the inputs than can be manipulated during the operation of the system
to achieve the objectives are classified under controlled inputs.

In the IRDS we recognize that many controllable inputs are
provided by the organization. Through the organizational structure,
member-farmers receive technological innovations, e.g., biological
inputs (seed, plants), chemical inputs (fertilizer, pesticide, etc.)
and mechanical inputs (pumps, tubewell, tractors, threshers). Institu-
tional inputs (e.g., credit, banking, marketing, storage) and be-
havioral inputs (e.g., training, information, innovative ideas, etc.)
are also provided through the organizational structure. In effect,
this helps farmers to get relief from constraints in land and capital
and to strive for increasing production, income and welfare.

System design parameters represent the characteristics which
specify the structure of the system. Inherently these are the para-
meters which help realize the objectives through varying inputs and
as such they are the most important variables. However, they differ
from system to system and approach to approach and their changes in
a system will change the structure. In our model, we have taken system
design parameters as defined by the Comilla approach and accepted them
as given. We recognize that any change in the Comilla approach would

call for modification of our model. By basing our model on the Comilla
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approach, we give the model a definite footing. This allows us to
analyze the impacts of policies on the systems. Otherwise we would
end up evaluating the approach itself.

Once the system design parameters are specified, the perfor-
mances of the system can be affected in two ways -- by varying inputs
and by policy changes. Different combinations of inputs would give
different output combinations. Such differences in input combinations
would come about through organizational and national policies of input
distribution, timing, procurement, quantity, etc. On the other hand,
the agricultural structure (different from the system structure) of
the area can be subjected to policy change such as land reform,
mechanization, etc. Some policies may induce price changes, whereas
other policies, such as laws or decrees, may direct change. These
policies can affect the output levels in two different ways, either
through input distribution or through a structural change mechanism.
If the input and policy variables are specified and the system structure
is identified by its flows, it should be possible to identify the
resulting changes in the output levels (performances).

As discussed earlier, the policies in Bangladesh agriculture
need to have multi-objectives so as to increase all the development
performances simultaneously at both the micro and macro levels. The
intermediate level organization in this aspect provides a ground to
operationalize the policies at the level where development actually
begins to work. Policies affecting the micro level farmers can be
generated at two levels: the national level and the intermediate

organization level. The national policies of the government would
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have wide and equal applicability to all farmers in the country,

while organizational policies would be applicableonly to the geograph-
ical area and participating members of an organization. From the

IRDS viewpoint, these policies can be thought of as working in a
system both exogenously and endogenously. Some policies such as land
reform or taxation would act on the IRDS exogenously while co-
operativization could be endogenous in that it would work within

the system. Since both categories of policies, exogenous and endo-
genous, would affect the system's performances, it is possible to
estimate the effects contingent upon them by the use of some analytical
techniques. It is all the more possible because under the IRDS

system the input, output and even the structure of the system are

clearly observable.

(:- Policies :i)
Inputs \L sJ( %t
N\

Agricultural
:;> Structure

7
Technological Production
Institutional Employment
Behavioral Income
Nutrition
Figure 2

Thus, under this systems framework it is possible to idemtify
the area that needs policy attention. Considering desired perfor-
mances in terms of output, it is possible to observe whether their

attainment came about by changing input combinations or by changing
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the agricultural structure. Moreover the systems framework can serve

our purposes in the following specific ways:

1.

The distributive effects of policies involving the output
and the agricultural structure arise mainly from resource
endowments of the micro level farmers. In agaregative
analysis, distributory impacts among classes of farmers
are hidden, and therefore cannot be handled in terms of
policies which are based on aggregative information.
Using the systems analysis.framework, farmers in the area
can be disaggregated into several classes according to
their respective resource endowments, providing the basis
for comparing trends of performances under alternative
policies. Much could then be learned by manipulating the
combination of inputs or the system structure, so as to
ascertain which changes lead to favorable distribution
effects.

Dynamic processes, which are crucial to the understanding
of rural development, can be studied within this frame-
work. The complex interactions which occur within the
system, and which are expressed by model linkages, would
be demonstrated as the model variables influence one
another recursively during a simulation run. The system
simulation model would trace changes in performance vari-
ables for disaggregated classes of farmers over time. The
simulation would also trace interclass transfers of land,

labor and capital resources as a dynamic process.
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The systems framework increases the scope for decentralized
area development planning. Given national policies, local
organizational policies could be evolved in terms of in-
put distribution and structure by taking into account char-
acteristics of the area. Different Thanas will have dif-
ferent cropping patterns, farm size, labor availability,
etc. which may call for different policies. Within the
national IRDP replication program it is necessary to have
flexibility, otherwise inter-thana differences in per-
formance would result. Since the systems structure con-
tained in the Comilla approach is actually being replicated,
it will remain the same for all areas. This kind of
systems framework, it would seem, could be used to adjust
national policies to the special requirements of different
localities.

It is not our contention that the system inherent in the
Comilla approach should be rigidly maintained, or that its
further modification would not be necessary. However, it
is obvious from the Comilla experience that both time and
money are needed to evolve systemic modifications and to
choose from alternative designs. While adoptive experi-
mentation in the field will always be required, so as to
ascertain whether new approaches to rural development are
viable and workable, the design proceés can be simplified,
shortened, and rendered less costly if systematic altera-

tions can be tested out on the computer before they are
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implemented in practice. The use of a computer would
reduce the time needed for practical experimentation, and

would aid in the selection of an efficacious design.

The Framework of Policy Analysis

A system simulation model describing the interrelationships of
the variables and their interactions in the Integrated Rural Develop-
ment System (IRDS) has been proposed as the framework of ho]icy
analysis. The outputs of the model are defined as performances
criteria and are selected according to their conformity to the multiple
objectives stated above. Changes in performance criteria whiéh are
due to changes in the policies are considered as policy effects.

To operationalize the framework of policy analysis, certain
basic assumptions were made which are as follows:

(a) although a multitude of social, economic and political
implications are involved in a policy analysis, for our
present purposes we have limited our attention to economic
aspects only.

(b) the pattern of the IRDS is similar to that of the Comilla
approach (as indicated in Chapter II) on which basis the
systems model has been based. Specifically, there exists
an intermediate level of organizational structure through
which rural development is pursued.

(c) the operational boundary of the IRDS is governed by a
given geographical jurisdiction, such as the Thana, which

is smaller than the national area. Also, it is assumed
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that the system is closed within the Thana, though in
reality, various external economic influences are
apparent. Many outside interactions will be neglected

in this model but a few which significantly affect the
system will be taken into account as exogencus variables.

(d) the state of the economy is mixed, with activities of

both public and private institutions recognized. Policy
interventions are possible and do not impare the rights
of farmers to make independent decisions.

To measure the distributive effects among classes of farmers,
the farming population is disaggregated into four distinct classes on
the basis of the sizes of their land holding. In the Comilla approach,
however, farmers may or may not join the cooperative organization,
although the integrated system covers the whole Thana. Those who join
the organization obtain certain inputs from it, while those who do not
can still obtain many of the inputs from the distributing agencies or
from the market. It has been found that participation in the organiza-
tion has an impact on the performance of the farmer, so we have
categorized farmers according to their membership in the organization.
The distribution of the total farming population, therefore, falls
into eight classes as shown in Table III.1.

The gross structure of the IRDS model is shown in Figure 3.
There are eight (8) interrelated components (building blocks) in the
model and each performs certain functions. Each component is con-
sidered as a submodel which employs certain variables. These variables

are calculated by other related components in order to provide
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Table III.1. Classification of farmers of Comilla Thana according
to farm size and membership in cooperative organization

Farmer Groups

Farm Size Cooperative Cooperative
Category Member Non-member

Less than 1 acre
(near landless) Class 1 Class 2

1 to under 3 acres
(small) Class 3 Class 4

3 to under 5 acres
(medium) Class 5 Class 6

5 acres and over
(1arge) Class 7 Class 8
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information that is required by the model. Policy variables, shown
on the left hand side of the figure, enter directly into the compo-
nents at impact points. Similarly, the exogenous variables enter
into the respective components to which they are most related. The
physical input requirements are determined endogenously by the
respective components. Beginning with the given initial conditions,
the model generates information that has been calculated by the dif-
ferent interacting components for each of the three (3) cropping
seasons of the year. The performance variables listed on the right
hand side of the figure are the seasonal or annual outputs of the
model.

The components and a brief description of their functions as
conceptualized are given be]ow:]
1. Farm: This component includes the rural population, farm families

and their sizes, the agricultural labor supply, and
aggregate land holding sizes. Within the given initial
conditions, the arowth of the population is calucluated
on the basis of the existing intrinsic rate of a natural
increase of population. In-migration and out-migration in
the Thana are not considered for the sake of brevity as
well as for their negligibility. However, interclass

transfers of population are taken into account. A change

]It is to be remembered that the total model represents and runs for
each of the eight (8) disaggregated classes of farmers in the Thana.
For each class the model variables are aggregates.
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of aggregate land holding size which might occur due to

the sale or purchase of land by a class is not considered

but that due to sharecropping is taken into account.

Consumption: This component calculates the consumption demand for

staple food, nutritional intake, debt, marketable surplus,
sales and purchases of food grains and case expenditures on
non-food items. These items are endogenously determined
by the related information received from other components

such as population, production and income.

Intermediate Level Organization: In this component, certain

activities of the organization that are related to agri-
cultural transformation, e.g., distribution of technological,
institutional and behavioral inputs, are simulated. Since
variability in procurement, control, supply, distribution
and prices of the inputs affects output performances, the
organization becomes a manipulator in the IRDS. This com-
ponent also simulates growth of the capital formation of

the organization as well as membership growth.

Modernization: This component underlies the farm and organization

components and simulates the trend of transformation among
the classes of farmers. As farmers participate in the
organizational activities of training, extension, and dif-
fusion of innovations, their motivation and adoption of
techniques are likely to increase. The direct participa-
tion of the members results in a sharper adoption curve

while non-members who receive only the benefits of
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demonstrations follow a slower trend. This component
calculates the rate and levels of modernization for the
classes that influence their decision making for agri-

cultural transformation.

Decision makina: This component simulates the crucial functions

of agricultural transformation. It receives information
from all the components and makes decisions on land, labor
and capital as well as on other input allocations. It also
makes decisions on crops and the selection of varieties.

As the modernization trend increases, the traditional
variety is replaced by high yielding varieties and the
necessary input allocations are made. Such decisions are
made under constraints that are prevalent in a class and

which have bearing upon this production pattern.

Production: This component computes agricultural output under the

Income:

allocations made in the decision making component. It
also calculates the inputs used for seasonal labor employ-
ment, storage and disposal of produce. The simulation of
input use provides the trend of input requirement including
labor.

This is mostly an accounting component that calculates
input costs, earnings, tax, loan repayment, savings and
cash balance. The input and output prices are used as
exogeneous variables for the time being. The component
also simulates the transfer of income amohg classes through

labor, land rent and interest costs.
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8. Accounting: This component keeps track of the performance vari-
ables and summarizes them by enterprise and/or by season
or year in order to show a total figure for the Thana as
a whole. It provides additional information for considera-
tion that is not available from other components. In
addition to the performance variables such as output, in-
come, employment, consumption, it provides the value that
is added to agriculture and non-agriculture pursuits,
storage, cash balance, investment, input demand and other
related information.

The model designed on the basis of disaggregation introduces
flexibility which permits the model to incorporate independent char-
~acteristics of all classes. The model generates aggregate patterns
of input and output for each class which provide the basis for observ-
ing and comparing interclass performance trends. The performance
criteria selected for this purpose are expressed by class as totals,
and on a per farm and per capita basis. The selected performance
measures fall under the following main areas:

1. Production - crops by variety - (in maunds),
2. Earnings - gross farm income and disposable income
(in Taka),
3. Consumption - of rice by quantity and calories,
4. Employment - total labor and hired labor.
In addition, other variables such as value added by agriculture and

by family, food inventory, liquidity, etc. are also measured by class.
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So far as the input requirement is concerned, the use of physical

inputs by class is observed only in total terms.

To estimate the changes in performances due to policy changes,

the model is subjected to exogenous stimulation by several policy

variables.

In a simulation model, practically any number of policy

variables can be accommodated, but for our experimental purpose we

shall 1imit them to a few, such as

(1)

(2)

(3)

(4)

(5)

(6)

Land reform: A land ceiling of a specified size with
excess land distributed among marginal or landless farmers.
The proposed land ceiling would be lower than the current
33.3 acres.

Desubsidization of input prices: Present subsidies on
technological inputs, e.g., fertilizer, irrigation, etc.
would be lowered.

Tax: A land tax would be imposed per unit of land or
agricultural income tax would be imposed on annual tax-
able income.

Development of new varieties: Seeds for higher yielding
crops would be made available to farmers.
Cooperativization: A membership drive would be conducted
so as to bring a large number of farmers under the co-
operative organization.

Population control: A general policy would be implemented

to lower population growth.

In order to observe the dynamic effects of the policy changes, the

model will run to a time horizon, of 8 years, or from 1974 to 1981,
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inclusive. Consequences in 1981 due to policy changes will be com-
parvred to the 1981 version of the status quo situation, in which the

strategy of agricultural transformation is continued as at present.

Sunmmary

In this chapter a conceptual framework to analyze effects of
poO licies in the context of integrated rural development is developed.
It has been pointed out that rural development objectives are multiple
in number and interrelated in nature. Because of trade-offs existing
among them the pursuit of solitary objectives, leaving others un-
considered, often leads to incongruity in goal achievement.

For achieving agricultural transformation in Bangladesh,
technological change is indeed crucially needed. But as much as tech-
nological change is necessary to induce transformation in traditional
Subsistence agriculture it is not sufficient. Behavioral and in-
st itutional changes are also required to accommodate technological
change. In a free economy the transformation is automatically
achieved through the market by exchanges of demanders and suppliers.
However, in developing countries it is unlikely that the market alone
Will be able to effectuate all such changes and induce a transforma-
tion without some alternative arrangements.

Distributive effects that result from agricultural transforma-
tion are inherently due to initial structural conditions of the
€N vironment, to the method of implementing changes and to the manner
in which inputs are combined. Their solutions entail administrative

ANnd jnstitutional policy interventions for regulating the transformation.
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There is no clear cut methodology available that can readily be
prescribed. Considering the institutional environment of less de-
veloped countries, it is argued that the organizational approach pro-
vides a means both for the infusion of technological, behavioral and
institutional inputs in combination, and for regulating them through
policies or otherwise. In this regard the role of intermediate level
organizations has been found worthy of consideration. An intermediate
level organization provides maximum integration and interaction of the
change inputs, which is the basis of integrated rural development.

Planning policies aimed at achieving multiple objectives are
methodologically problematic due to the absence of an interpersonally
valid common denominator, of a method to determine the optihum order
sequence, and of decision making rules for choosing the best policy.
These fundamental difficulties extenuate further when dynamic analyses
are sought. This study seeks to cope with these problems through the
simultaneous achievement of single objectives among participants
disaggregated according to their homogeneous characteristics, and by
examining the attainment sequentially along the time path.

The systems analysis method has been used to describe the
complex interacting linkages in the integrated rural development
system. Based on the closed regional system structure defined by
the Comilla approach, the study shows, in a conceptual way how in-
tegrated rural development works and how policies can be effectively
applied to the system. The system analysis framework thus can be
used to measure dynamic performances of disaggregated participant

classes. The systems approach also provides scope for decentralized
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Thana policy planning, and for deriving and testing ideas for the
modification and improvement of the Comilla approach.

The policy analysis framework has been developed on the basis
of a systems analytical model of integrated rural development. The
model structure has been designed with eight components or building
blocks and their linkages. The output variables that define per-
formances of the system participants, and policies that are considered
useful to attack problems of agricultural growth and distributive
inequalities are indicated, along with their impact points in the
system. In the next chapter the mathematical structure of the model,
which is based on the conceptual framework of this chapter, is pre-

sented.



PART B: THE SYSTEM SIMULATION MODEL



CHAPTER IV
THE MODEL DESCRIPTION

Scope of the Model

The mathematical structure of the model is described in this
chapter, but before it is presented we would 1like to point out its
scope vis-a-vis the gross structure presented in Chapter III.] The
structure discussed therein is that of the total model conceptualized
for the Integrated Rural Development System. But due to the limita-
tion of resources it has not been possible to operationalize the total
model. Instead, we undertook to develop structural equations for the
blocks designated by bold lines in Figure 3, page 64. It is
expected that if explicit representation of the remainder of the total
model is attempted at a later date, the present work can be fitted
to the other sections in order to operationalize the complete model.

The structural equations presented here involve several com-
ponents of the gross structure shown in Figure 3. These components
are: Farm, Production, Consumption, Income and Accounting. The com-
ponents which have not been included in the present work are organiza-
tion, modernization, and the Allocating Decisions. These components

are undeniably crucial for the system as a whole because, through

]The computer program of the model is given in the Appendix.
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their decision making roles, they can make other components dependent
and can thereby change the outcome of the system. To circumvent the
difficulties that crop up in leaving them out of the present work we
resorted to alternative means. Firstly, critical information that
would be obtained as output of the excluded components to serve as
inputs to the included components is provided exogenously in this
work. In generating exogenous data for this purpose, an attempt has
been made to obtain information that is as realistic as possible.
Reliable sources have been sought out, but intuitive guesstimates
have sometimes been made. Secondly, those alternative decisions that
could have an impact upon system performances have been examined through
model sensitivity tests; during these tests the model was subjected
to several alternate situations that could arise due to differing out-
puts of the omitted components. This methodology provided the basis
on which the omitted components have been involved in the present work.
Although these methods cannot fully substitute for a modelling of the
complicated interactions which actually take place between the omitted
and the included components in the real world, the approach has allowed
operationalization of a model.

As indicated earlier, the model is essentially developed for
a small geographical region as identified by the administrative
boundary of Thana. Except for a few variables, i.e. prices, interest
rates, input supplies, the system being modelled has been, for all
practical purposes, considered as closed. The rural population of
the area has been disaggregated into eight classes (i = 1,8) according

to membership or nonmembership in cooperatives and the size of land
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holdings. Farmers retain their independent decision making func-
tions but have been considered as a group in each of the classes. For
this model only the rice crop has been studied. Although a number of
crops are grown in Bangladesh, by far the major crop is rice (in
Comilla Thana, for example 95 percent of the cropping intensity is
specified by rice production) and the new technology presently being
expounded is mainly for this crop. The presently available strains of
rice varieties are grouped under two crops (j = 1,2); improved
varieties (HYV) e.g. IR5, IR8, IR-20, Pajam, Mala, Chandina; and local
varieties e.g. Dharial. Dhalishaitta, Boro, Latishail, Nigershail.
Rice crops are grown in three rice growing seasons (n = 1,3) - Boro,
Aus and Amon. In Boro season cultivation of rice, especially the

HYV are greatly dependent upon mechanical irrigation facilities; in
other seasons occasional irrigation might be useful at the planting or
harvesting stages, but this is not presently done. In view of this a
provision has been made in the model for including methods of irriga-
tion (K = 1,2), but it was not used due to the paucity of data. Thus,
the model has been made flexible in at least two aspects -- methods

of irrigation and number of crops -- so that it can accommodate these
aspects later as data become available.

Notions of the availability, forms, and constraints of data
have been reflected in the forms of various equations. Care has been
taken to demand as little exogenous data as possible, and to use data
which are for the most part already available. In many cases, how-
ever, roundabout means of derivation in structuring the equations

could not be avoided. Although such roundabout derivations have
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increased number of equations or iterations, they have not caused us
to deviate from central purposes of the model. As and when the data
situation improves, the model can be simplified by eliminating the

roundabout derivation.

Detailed Model Description

Farm Component:

The Farm Component generates data for the eight population
classes, including their land holdings, their institutional membership,
and their agricultural labor supplies. It also generates allocation
of land area for seasonal cultivation and for crop varieties. The
two other characteristics that have been incorporated in the farm
component are interclass transfers and dynamic growth of the class
variables. The farm component generates data for four categories of
farmers according to the size of their land holdings (i.e. 0-1 acres,
1-3 acres, 3-5 acres and 5 acres and over), and it then disaggregates
the data for each of these categories into two 'sub' classes accord-
ing to institutional affiliation with cooperatives (i.e. members, and
non-members).

The institutional membership data is generated by the following

equation:

(1) MEMB_(t) = Min (FFM_(PPFM_(t) + RTM (t)),CT.FFM )

where
MEMB
FFM

members of cooperative institution (number)

total farm families in the category (number)
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PPFM = initial proportion of farm families who are members
(dimensionless)
RTM = proportion of new farmers (net) joining the cooperatives
each year (dimensionless)
C1 = maximum proportion of farmers expected to be in the

cooperatives (dimensionless)
m = land holding category (m = 1,4)

t = time

The total number of farm families in the Thana is assumed not to
change during the run duration.2 Also it is assumed that a member in
the cooperative organization represents one family. The minimum
function has been introduced in the equation to prevent it from blow-

3
]
!
)
{
{

ing up in situations that may result due to linear growth. The linear ||

ll
growth parameter RTM may be a little unrealistic but it is accepted

so as to simplify the dynamic growth.

The non-member data, NMEMB, are then obtained as:
(2) NMEMBm(t) = FFMm -'MEMBm(t) .

The total population, POPN, in each of the four land holding

categories is generated for each year by the following equation:

(3) POPNm(t) = POPNm74 « (EXP (GRT . T))

YA

2This assumption was made for several reasons. Firstly, the joint

family system still existing in the rural areas absorbs the population
increase within the families. Secondly, the formation of nuclear
families is slow and would be insignificant within the time period
with which we are concerned. Thirdly, there is great paucity of data
on growth of rural families.
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where

GRT = intrinsic rate of natural increase in population (persons/

year)
POPNm74 = initial population in 1974
EXP = exponential
T = year

This provides a basis for calculating family sizes for each

category of farmers as:

(4) AVFSZ, (t) = POPN_(t)/FFM_

where

AVFSZ = average size of family (persons).

Since the number of farm families in each category (FFM) does not
change, and since migration into or out of the Thana is assumed to

be negligible, the average family size (AVFSZ) will vary only due

to the changes in POPN, the total Thana population. It has also been
assumed that during the run period of 8 years there is no transfer

of farmers or population from one land holding category to another.

The population represented by each land holding category of cooperative

members can then be calculated as:

(5) POPNM_(t) = MEMB_(t) - AVFSZ (t)
and
(6) POPNN_(t) = POPN_(t) - POPNM_(t)

where
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POPNM = population represented by farmers holding membership
in cooperatives (persons);
POPNN = population of non-members (persons).

Given the land area possessed by the farm families of re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>