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Farm planning under risk and uncertainty

1. Introduction

Bangladesh economy, s-
ince its independence, has
undergone intermittent e-
conomic turbulence,
shock and disequilibrium.
Large current account d-
eficits, fiscal imbalance,
high inflation rates, low
saving/investment rates,
were the major character-
istics of the economy,
leading to low growth
rate during most of the
period. Adopting inap-
propriate macroeconomic
policies by the govern-
ment mainly created these
economic problems. To
overcome this economic
crisis, Bangladesh, under
the pressure of the World
Bank, initiated free mar-
ket economic policies
commonly known as
structural adjustment
policies since the mid
1980’s.

Agriculture is the domi-
nant sector of the
Bangladesh economy and
growth and the stability

of Bangladesh depends largely on the growth of agricul-
ture. It is the main occupation of the people employing
68.5 percent of the labor force. This sector directly con-
tributes around 25 percent to the gross domestic product
and above 80 percent of the total population directly or
indirectly depends on agriculture. Agricultural produc-
tion is typically a risky business. Farmers face a variety of
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Kbstract

Bangladesh agriculture achieved an impressive growth following green revo-
lution but risk in agriculture has also increased during the period. Risk in a-
griculture affects farmers’ decisions and often results in technically and al-
locatively inefficient level of resources use.

The present study is undertaken to work out risk efficient sets of production
plans of a rural area in Bangladesh, the district of Rangpur. The specific ob-
Jectives of the study were to develop production plans to minimize risk and to
study the effect of changes in gross return, existing resources, and its avail-
ability on risk efficient production plans. An E-V model of Quadratic Pro-
gramming has been used to consider the impact on land among crops and live-
stock to farm plan based on macro technical and economic data of a period of
11 years. This results in an E-V frontier that shows the trade-off between the
expected income and the variance of the income. The efficiency frontier cor-
responds to a number of alternative policies, each of them reflecting a differ-
ent risk aversion level of the policy makers.

Résumé

L’agriculture du Bangladesh s’est développée énormément par suite de la
révolution verte mais le risque en agriculture a aussi augmenté au cours de
cette période. Ce risque influence les décisions des agriculteurs et aboutit sou-
vent a un niveau technique et d’allocation inefficaces de I'utilisation des
ressources.

La présente étude est entreprise pour élaborer des séries de plans de produc-
tion a risque efficace d’une zone rurale au Bangladesh, dans le district de
Rangpur. Les objectifs spécifiques de cette étude consistaient a développer des
plans de production visant a minimiser le risque et étudier I’effet des change-
ments du profit brut, des ressources existantes, et de sa disponibilité sur les
plans de production a risque efficace. On a utilisé un modeéle E-V de Pro-
grammation Quadratique pour tenir compte de ['impact des plans d’ex-
ploitation sur la terre, les cultures et le bétail, se basant sur les données macro
techniques et économiques d’une période de 11 ans. Ceci aboutit a une fron-
tiere E-V qui illustre le compromis entre le revenu attendu et la variance du
revenu. La frontiére d’efficience correspond a un certain nombre de politiques
alternatives, chacune desquelles réfléchissant un différent niveau d’aversion
au risque des décideurs.

influence on risk.
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price, yield and resources
risks that make their in-
comes unstable from
year to year.

Farm resources (land,
labor and capital) may be
allocated to various crop
and livestock enterprises

through production
plans, each of which
achieves different eco-

nomic results.

A Quadratic Program-
ming model is used in
this study to program the
agricultural  production
of a rural area in
Bangladesh. The main re-
sources considered by the
plan are stochastic in
time. The results of the
model are useful both to
the farmers and to the au-
thorities responsible for
planning in this area.

The specific objectives
of the study were to de-
velop optimal produc-
tion plans to minimize
risk and to study the ef-
fect of changes in gross
margin, existing resource

use and its availability on risk efficient production plans
Furthermore, the following hypotheses were tested: a) It

is possible to minimize risk in farm income through opti-
mum enterprise-mix, and b) The effect of changes in gross
margin, existing resource use, and its availability has an

2. Farm Planning Under Risk and Uncer-

Agricultural productive activity has always been con-
sidered to be rather risky. It is because agriculture is spe-
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cific in the sense that it comprises many factors, which are
usually out of the producers’ control. Therefore, the
farmers are exposed to numerous natural and economic
resources of uncertainty: price and demand uncertainty,
factor input uncertainty, uncertainty due to weather, cli-
mate etc. A number of studies suggest that these risks can
have important consequences for farmers’ decisions, espe-
cially among small holding farms in developing countries
(Dillon and Anderson, 1971; Wiens, 1976; Herath et al.,
1982).

Two are usually the main goals in farm planning: the
maximization of total gross margin and the minimization
of risk. These two optimizations are generally conflicting
to each other. More remunerative enterprises may be
more risky. Optimistic and enterprising farmers prefer
the maximization of gross return and are ready to take
risk. But the risk averting farmers are satistied with lower
income. Risk averters prefer low but stable total gross
margin rather than uncertain high gross margin. Decision
makers plan to maximize the expected total gross margin
by manipulating decision variables in response to a given
set of parameter values. They also plan to minimize the
variation of the total gross margin of the production plan.
This variation is due to the variability of yields, prices, la-
bor required, and capital needed and is connected with the
optimum farm plans according to the economic results ex-
pected.

This kind of risk and uncertainty led to the develop-
ment of various programming models. The problem of
random variation in the Linear Programming (LP) model
is partially solved by using the Mean Absolute Deviation
Criterion (MOTAD model) introduced by Hazell (1971)
and applied from many researchers (e.g. Sekar and
Palanisami, 2000). This problem is solved more complete-
ly by using Quadratic Programming. It has been suggest-
ed as the most useful tool for incorporating risk in farm
planning. Quadratic Programming can also be used in the
dual form for variations in quantities of available re-
sources when these are treated as random variables with
known probability distributions (Tinter and Sengupta,
1972).

3. The E-V Model in Quadratic Program-
ming

The E-V model is the Quadratic Programming ap-
proach to incorporating a mean-variance criterion in the
objective function. The earliest work in capital budgeting
using the Quadratic Programming/mean-variance criteri-
on was done by Farrer (1962). The E-V model is so named
because the optimum production plan is selected on the
basis of the expected gross margin E and its variance V.

In this case, the gross margin of each farm enterprise is
considered a random variable, and the variance of the ex-
pected total gross margin for the whole region is a func-
tion of the variances and covariances of the gross margins

of the farm enterprises studied (Manos and Kitsopanidis,
1986).
The E-V model is expressed by

(1) min V=xDx
subject to constraints:

Ax =<Ib
X = ).) o< /ISEmax
x =0

Where,

= n-vector of levels Xj of activities j =

= transpose of x

= m-vector of levels of available resources i = 1,2,...., m

A = m x n matrix of technical and economic coefficients
aj of resource i and activity j

X
"
b

¢ = n-vector of the mean gross margin ¢of activities j =
1,2,......... , n A
D = n x n matrix of covariance’s Uj of gross margin c

and ¢

Enx = maximum total gross margin of the linear pro-
gramming approach

A = parameter that takes values in the interval (0, Emx)

3.1 Study Area and Collection and Analysis
of Data

The area of the present study is Sadar Upazila in the dis-
trict of Rangpur in Bangladesh. It occupies a fertile plain
area of 330 sq. km. The land is suitable for production of
rice, jute, tobacco and winter crops. The temperature in
this area varies from 9.40C to 33.10 C. The average an-
nual rainfall is about 2026 mm with the lowest in January
and the highest in July. Agriculture is the main occupa-
tion and source of livelihood of most people in the area.
About 70% of the land of the study area 1s devoted to a-
griculture directly or indirectly.

The analysis was based on the primary data collected
through a comprehensive field survey. A sample of 120
farms was chosen. The survey was conducted in one agri-
cultural year 1999-2000 and the data pertained to the years
from 1988-89 to 1998-99. Secondary data were collected
from various sources.

3.2. Matrix Formulation

Typical farm situation was considered for the construc-
tion of programming matrix. Typical farm with farm size
of 4.8 acre was selected for applying the Quadratic Pro-
gramming model. Besides 14 crops and 3 livestock activi-
ties were considered. Risky returns would occur in the
context of crop and livestock response processes because
either yields or prices or both were uncertain (Dillon,
1977).
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3.3. Resources Constraints

In the context of Bangladesh farming, the most limiting
resources in farm production are land and capital. In ad-
dition, human labor and bullock labor also become re-
strictive in the whole year. It also seems plausible to as-
sume that farmers would like to ensure minimum cereal
requirement of the farm family out of their operation of
the farm business. Having taken all these considerations
into account, four restrictions were incorporated in the
model. These were land, human labor, bullock labor, and
capital constraints considering one agricultural year as 3
different seasons such as rabi (which is occupied during
the months of October to March), kahrif-I (which is con-
sidered during the months of April to June) and kharif-II
(consist of the months of July to September).

Land

For the present study, three types of land restrictions
e.g. land I (rabi season), land II (kharif-I season) and land
I (kharif-II season) were introduced. The unit of process
of crop activity was taken as one acre of land (1 hectare =
2.47 acre), for cow and goat as one animal and for broiler
as 100 birds. Thus 4.8 acres land availability was consid-
ered as constraint for each season in the model.

Human labor

For setting up human labor restriction, three seasonal
operation wise requirements of labor for different crops
and livestock were determined in consultation with the
respondent farms. The human labor availability in the ra-
bi, kharif-I and kahrif-II seasons was entered separately as
three constraints and were considered at most 350, 300,
and 200 man-days per year respectively.

Bullock labor

Hiring bullock labor as an activity has been included in
the matrix table because bullock labor hiring was a com-

mon practice in the study area. Bullock labor availability
in the rabi season at most 150, kahrif-I season at most 100
and kahrif-IT season at most 50 pair-days per year were
considered as constraint.

Capital

For this study, capital has been defined as working cap-
ital requirement to meeting day-to-day farm or produc-
tion costs both in cash and kind. Capital availability in
terms of taka was considered for 3 seasons in a year (1
Taka = 0.0179 Euro about).

The initial matrix is given in Table 1.

4. The Suggested Plans and Expected
Results

The farm plans and the corresponding economic results
suggested by the E-V model are shown in Table 2. The
cropping intensity is 300% in all farm plans i.e. one unit
land 1s used 3 times in one cropping year in each plan sug-
gested by Quadratic Programming.

We observe that as the gross margin increased from taka
39125.5 in plan I to taka 41481.8 in plan VI, the farm plan
changed in order to yield the highest possible variance for
each level of gross margin. The changes in farm plans
from I-VI mainly involved a decrease in land devoted to
potatoes, aus rice, and gram and an increase for lentil,
mashkalai and cows. Plan VI included aman rice but ex-
cluded boro rice, mustard, jute and mung. The decrease of
some crops and the corresponding increase of others de-
pend on the variance of each crop and the covariance of
some of them.

Table 2 also shows the rapid increase of the variance as
the gross margin moves continuously to higher levels. In
fact, the standard deviation of gross margin increases from
7368.85 to 11930.63 taka from plan I to plan VI. The ex-
pected gross margin is increased by 6.02% and the varia-

Table 1. Initial matrix of activities and constraints

Rice Wheat Maize Gram Lent| Mung  Mashkhalai  Mustard Jue Tobacco  Tomato  Potato Live ¢ ock sign b,
Adtivities 2
X X X, X; X X, X0 Xu X3 Xia
Aws Aman Boro Cow Goat Boiler
X X, X3 Xy Xe Xy
Objective 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 min
function
Expected 1944 241314 556047 2091.88 448.49 2917.85  2869.89 2507.23 2042.80 1004.00 137502 2024.30 291.10 4703.61 232345 1035 1651.5 = A
gross
marg in
Land | 0 0 1 1 1 0 1 ) 0 1 0 0 ] 1 0003 0 0.01 < 4.8
Land Il 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0003 0 0.01 < 48
Land Il 0 1 o 0 0 1 0 1 0 0 0 0 1 0 0003 0 0.01 < 4.8
I?l’;g‘aln 0 0 3273 3034 25.74 0 2936 0 0 20.20 0 0 49.97 3951 47 .47 21.51 60.12 < 350
& s
Human 2.85 0 29.84 0 0 0 0 0 25.59 0 49.28 40.64 0 0 30.12 13.84 45.01 & 300
labor 11 -
Human 0 28.48 0 0 0 2.18 0 2336 0 0 0 0 4132 0 23.10 9.12 33.07 < 200
labor -
Hinngk 0 0 1467 1228 842 0 1426 0 0 8.71 0 0 1437 1537 0 0 0 < 1%
bullodi =
labor |
Hiring 10.36 0 1175 0 0 [ 0 0 13.29 0 13.17 14.52 0 0 0 0 0 < 100
bullock -
labor 1I
Hiring 0 8.32 0 0 0 8.34 0 11.78 0 0 0 [ 1047 0 0 0 0 < 50
bullock -
labor 1l
Capital | 0 0 2404 158946 904.27 0 1395.68 0 0 480.75 [ 0 535.23 335100 84112 664.00 197230 < 885
- 0
Capital Il 1503.58 0 1621.12 [ 0 0 0 0 102353 0 145067  1846.24 0 0 55523 451.12 1456.38 e 768
- 5.
Capital Il 0 984.62 0 0 0 1230.24 0 1156.49 0 0 0 0 473.55 0 495.76 339.90 1327.38 <

Land |- rabi ®ason (October to Mardh), Landll Kharif-1 season (April to(l)\ge)/ Land Il —Khaif Il ason (uly to September).

Unit: Crop activi ies — per acre; Cow a dg — per anmal; Broiler — per1

bi:Land - acre; Human labor — man»days/year Bullock labor —pair- days/y ear;Ca plnl Ta ka/y ear

Grossmargin and capital: Crop activities — Tak a/acre; cow and goat— Ta ka/anlma l;and broiler - Taka/l 00 birds
1 Taka= 0.0 179 Euro (about)
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Table 2. Crop and livestock activities in farm plans suggested by Quadratic programming P.lans to minimize
— — = —— risk and plan I gives
Fam enterprises and economic the minimum value
results — of variance and coef-
o ' o ___ id L bl ficient of wvariation
I. Crops (acre): 1.e. risk i1s minimum
a. Land | (Rabi season) mn plan I, we consider
Boro 1.02 087 079 - - - it as the best plan.
Wheat - - - - - - The crop activities
Maize - - - - - - included in this plan
Mustard 057 036 027 - - - rice (rabi and kharif-I
Tomatoes - - - - - - season), 2.73 acres
Potatoes 048 046 046 0.50 0.37 0.11 lentil, 0.57 acres mus-
Sub-total - 480 4.80 480 4.80 4.80 480 | 1ard, 0.48 acre pota-
b. Land Il (Kharif-1 season) toes, 226 acres aus
Aus 226 2.58 273 2.89 2.44 152 ;
i s - 75 rice, 0.50 acres
oro d i v - = = .
mashkalai, 1.02 acres
Mashkalai 0.50 0.50 0.50 191 2.36 3.28 te. 479 s
Jute 102 0.85 078 . : ’ jute, ./7 acres gram
Tohaccs ) ) ) ] ] ] and 0.01 acres mung.
Sub-total 480 4.30 480 480 4.80 4.30 The llwceisti)'Ck ﬁcuvx-
c. Land Il (Kharif-Il season) ty included 1n the op-
Aman . . _ 114 1.74 599 | timum plan is 0.84
Gram 4.79 4.80 4.80 3.66 3.06 1.81 numbers of cows.
Mung 001 : ! : s : We conclude for
Tomatoes . . . . . . the same plan I, if we
| Sub-total ) 1480 4.80 4.80 4.80 4.80 480 take as a base the
Il. Livestock (numben: 95.45% confidence
Cows 0.84 0.84 0.84 141 1.71 233 intervals of expected
Goats - . . - - - gross margin (two
Broilers : s # = . . standard deviations).
Ill. Economic results (taka): The minimum gross
1. Expected gross margin (E) 39125.5 39455.8 39603.5 40880.8 41078.3 41481.8 margm expected for
(0.84%) (1.22%) (4.49%) (4.99%) (6.02%) plan I is taka
2. Variance (million taka) 54.30 61.51 64.94 105.93 116.24 14234 | 5438999 and it is
3. Standard deviation (9 7368.85 7842.83 8058.54 1029223  10781.47  11930.63 )
taka 23770.14, taka
(6.43%) (9.36%) (39.67%) (46.31%) ©1.91%) | 53 rec 43 ’ caka
4. Coefficient of variation (CV) 18.83% 19.88% 20.35% 25.18% 26.25% 28.76% 20246.34’ I
5. Pr(E+ 2_)=9545% 53863.21 55141.46 5572057 6146526  62641.23  65343.07 19515'3 ) d taka
2438779 2377014 2348643 2029634 1951537  17620.53 37 fan 1 taka
IV. Cropping intensity 300% 300% 300% 300% 300% 300% | 17620.53 for plan II,
: —— . — — —{ III, IV, V and VI re-
Note Figures in parentheses are the percentage increases comparing with plan | £ l Th ——
spectively. The

tion is increased by 61.91% from plan I to plan VI. This
means that the rate of increase of the variance is greater
compared with the rate of increase of its expected gross
margin.

From Table 2 it results that the variance and coefficient
of variation are minimum in plan I. This means if the
farmers produce this combination of crops their risk
would be minimum. Although other plans show higher
expected gross margin than plan I, their variances and co-
efficient of variations, i.e. risks, are also high. Only the
farmers who are less concerned about risk will choose the
plans that are near to the highest expected gross margin.
Since our objective was to develop optimum production

profitable plan must
be chosen on the basis of the highest minimum total gross
margin expected. The highest minimum gross margin ex-
pected is taka 24387.79 for plan I. Farm plan I is expected
to give a level of gross margin equal to taka 39125.5 with
a degree of uncertainty 95.45%, which means that the
gross margin will not be less than taka 24387.79.

. A Comparison among the Existent, LP
and E-V Farm Plans

In the study area, most of the farms are traditionally al-
located to wheat (1.00 acres), maize (0.95 acres), lentil
(0.63 acres), mustard (0.29 acres), tomatoes (0.60 acres)
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Table 3. Comparison among the existent, linear programming and E-V farm| son and SPeCiﬁcallY lentil (4-80 acr eS)- E-V model
plans suggests for the same rabi season a production plan
Farm enterprises and eco nomic Existent plan Linear E-V plan with 4 Ccrops, boro rice (1-02 acres), lentil (2-73
results programming acres), mustard (0.57 acres) and potatoes 0.48 acres.
I. Crops (acre): LP suggests only one crop (4.80 acres of mashkalai)
a. Land I (Rabi season) also in kharif-I season. On the other hand, E-V
Boro : : 102 | model suggests for the same season a multi-crops
Wheat 1.00 plan with aus rice (2.26 acres), boro rice (1.02 acres),
Maize 095 - - mashkalai (0.50 acres), and jute (1.02 acres). In
Lentil 053 440 273 | kharif-II season, LP suggests a production plan with
Sustand =4 057 | two crops (aman 3.47 acres and gram 1.33 acres) and
Tomatoes 060 - E-V model also suggests a plan with two crops,
Paliices i ) 048 | oram (4.79 acres) and mung (0.01 acres). The num-
| Bubiald___ - o 4.80 480 | ber of is 2.57 and 0.84 in the plans suggested
b. Land Il (Kharif- season) er of cows 13 . P 8¢S
P ] ) 575 by LP and E-V model respectively. Wheat, maize,
form . ] 6 tomatoes, tobacco, and goats were e_xcluded from
I ) . o050 | the plans suggested by the aforementioned models.
ok . ) 102 | Also, the area grown by mustard, potatoes and jute
Tobacco o . ) showed a fluctuation among farm plans suggested
Sub-total 4.5 i as0 | Dby the two models, namely these are present in the
c. Land Il (Kharif-Il season) farm plan suggested by E-V model and are excluded
Aman 255 3.47 ) from the farm plan suggested by the model of LP.
Gram 070 133 479 The opposite is true for the area grown with aman
Mung - 001 rice which existed and covered a larger area in farm
Tomatoes 1.00 - - plan suggested by LP model but excluded from the
Sub-total 425 4.80 480 | farm plan suggested by the E-V model. The number
Il. Livestock (number): of cows is increased in LP plan but is decreased in
Cows 1.00 2.57 084 | the plan suggested by E-V model. These differences
Goats 1.00 explain the variation noted in the utilization of the
Broilers € : . farm resources available, the economic results ex-
lll. Economic results (taka): pected and their Variability among the various mod-
1. Expected gross margin (E) 36478.98 41751.06 391255 els.
, N b 145} [+#:25%) As regards the economic results, the existent plan
; \/S‘:::;‘;Z(;"eiliz?olali)) 9?‘;;?4 11?3;63 ;’0 7?2;25 achieves total gross margin taka 36,478.98, the sug-
. ; : 919% 356100 gested plan by LP model taka 41,751.06 and by E-V
4. Coefficient of variation 25.17% 30.7.1% 18..83% model taka 39,125.5. Thl.s means th?.t the plan Sug:
(v gested by LP presents an important increase to total
5. Pr(E42 0= 9545% 5484525 67391 .65 5386321| gross margin equal to 14.45%. This increase is
18112.71 16110.47 24387.79| 7.25% for the plan suggested by E-V model. In this
IV. Cropping intensity 281.04% 300% 300% | respect, the farm plan resulting from LP model is
Notes: Figures in parentheses are percentageiincreasesi(ﬂ or decreases (-) comparing with more efﬁCient Compared Wlth the plan Of E'V mOd'
existent plan el. But planning agricultural production in this area

and potatoes (1.17 acres) in the rabi season; boro (0.65
acres), jute (1.00 acres) and tobacco (2.95 acres) in kahrif-I
season and aman (2.55 acres), gram (0.70 acres) and toma-
toes (1.00 acres) in kharif-II season (Table 3). Rice is the
major crop, followed by tobacco, tomatoes, potatoes,
wheat, and others. The expected total gross margin is taka
36,478. The cropping intensity is 281.04%, which means
that one unit land is used 2.81 times in one cropping year.

In Table 3 the existent average farm plan of the area is
compared with the farm plans suggested by LP and E-V
models. The farm plan suggested by LP and E-V models
are different from the existent plan in the land area cov-
ered by the crops. LP suggests only one crop in rabi sea-

is based on parameters that are average for the peri-
od 1988-89 to 1998-99. So, the plan of LP cannot give
guarantee that the economic results expected are achieved.
At the same time the plan suggested by LP model presents
almost double risk than the existent plan (39.61% increase
in variability of total gross margin), whereas the plan sug-
gested by E-V model shows half risk than the existent
plan (19.76% decrease). The coefficient of variation is less
(18.83%) in E-V farm plan and greater (30.71%) in LP
farm plan than the existent plan. On the other hand the
plan of LP model can guaranty with probability 95.45%
the best highest level of total gross margin (taka
67,391.65), whereas the plan of E-V model can guarantee
with the same probability the better lowest level of gross
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margin (taka 24,387.79).

The above results show that if the purpose of farm plan-
ning in the study region is the maximum gross margin,
then it is better to prefer LP model. In conditions of risk
and uncertainty it 1s better to prefer the E-V model that
can achieve the highest gross margin with the lowest vari-

ability.

6. Conclusions

The results of the study show that farm plans suggested
by LP and E-V models must be preferred in relation to ex-
istent farm plan of the region, because they both achieve
greater gross margins. In addition, under conditions of
risk and uncertainty in yields, prices, labor required, and
capital needed, it is better to prefer the E-V model, be-
cause it can achieve the highest gross margin with the low-
est variability, namely the highest minimum gross mar-
gin.

Comparing the two models, we conclude that it is bet-
ter to prefer the LP model when the physical and eco-
nomic data used are known and certain, because it
achieves the maximum gross margin. On the contrary,
when the physical and economic data used are uncertain
then it is better to prefer the E-V model, because it
achieves the highest minimum gross margin. It is stabler
from both the technical and the economic point of view
because it took into account the variances and co-vari-
ances of gross margins for the various crops in the period
1988-89 to 1998-99.

Risk analysis showed that there is scope in the study re-
gion to minimize risk at farm level by enterprise-mix.

On the other hand, the results suggest that farms must
diversify their sources of income beyond rice at their own
initiatives where state support is little. If the farms adopt
the suggested crop diversification, the domestic produc-
tion will be increased and farms will be more economi-
cally benefited with low risk. Moreover, the resources al-
location becomes more efficient and the production in-
creases with obvious benefits for the farmers concerned
and for the nation as a whole. The increased production
will not only meet the minimum requirements of the de-
mand but will also fulfill the nutritional requirements of
the population in the country.

From the policy point of view, the results show that the
financial institutes in Bangladesh should provide the need-
ed capital to the farms in order to raise the income in
crops and livestock activities efficiently. The policy im-
plementations include advising farmers in the region to

follow the production plans accommodating boro rice (ra-
bi season), aus rice, and mashkalai, providing more credit
facilities to improve the input use, so as to enable farmers
to realize higher productivity and thereby income in crop
activities and empbhasizing the need for fixing appropriate
price policy for aus rice, boro rice (rabi season), jute, and
potatoes in the region.

It is expected that a policy that utilizes the results of the
study will lead the country towards a stable food self-suf-
ficiency and will help build up a self-reliant rural econo-
my in future. In the short term, there may well be un-
pleasant side effects of developing such a system. Howev-
er, in the long term, this is probably the only way to
achieve a financially healthy sustainable agricultural sec-
tor in Bangladesh. This outline may be considered as a
broad guideline rather than a blueprint to frame develop-
ment policies for the agricultural sector. The actual nature
and extent of policies will depend on political decisions of
the government.
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