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MARKETED SURPLUS FUNCTION FOR POTATO IN
SELECTED AREAS OF BANGLADESH

S. A. Sabur

ABSTRACT

The study is an attempt to examine the variation in distribution pattern and factors influencing the
marketed surplus of potato in two selected areas of Bangladesh. It shows that on an average 89 percent of potatoes
are sold, of which 71 percent during harvest time and 18 per cent in the latter period. Small farmers sell
relatively higher portion of their produce in the harvest time, compared to other groups of farmers. Except in few
places, over-all marketed surplus of potato in the country has increased over the years

Production and marketed surplus of potato move in the same direction. Marketed surplus in absolute term is
directly related to farm size but it is not true for the marketed surplus in percentage term. Cash income is not
significantly influencing the marketed surplus. Land under potato is the most important factor determining the
marketed surplus of potato.

I.INTRODUCTION

The role of marketed surplus of agricultural Commodities in the economic
development of a low-income country like Bangladesh can not be overemphasized. It
facilitates capital formation by supplying basic wage goods, provides raw material,
liquid capital and foreign exchange to the non-agricultural sector. It also reduces the
need for importing foodstuffs and thus relieves pressure on balance of payments.

In the recent past, higher production of potato due to introduction of modern
technologies has increased the marketed surplus of potato in Bangladesh. But, the
existing

This paper has been derived from a report entitled "A study on Factors Influencing the Marketed
Surplus of Potatoes in the Selected Areas of Bangladesh” submitted to Bangladesh Agricultural Research
Council in July, 1988.
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market infrastructure has failed to handle this huge marketed sutplus of potato. This
is creating a wide temporal and spatial variation in potato ptices, as a tesult, an element of
uncertainty is being introduced which is affecting both producers and consumes.

Thus, there is a great need for an efficient marketing system in order to sustaining
and accelerating potato production and thereby promoting agticultural growth in out
country. But, any type of market improvement programme and policy must be based on
understanding the pattern of marketed sutplus of different groups of farm over time and
space. For accelerating the matketed surplus of potatoes, different variables which
affect the marketed surplus, should be known. Keeping in view the above problem, ~this
study is designed to examine variation in disttibution pattern of marketed surplus and
factors influencing the marketed sutplus of potato in two selected areas of Bangladesh.

II. SOURCES OF DATA

‘The study was conducted in Tongibari and Bogta sadar upazillas under Munshigonj
and Bogra district respectively. One union was chosen from each of the above upazillas
on the basis of highest patato production.

The potato farmers were divided into three groups of strata viz, small (£1.0 hec-
tare), medium (1.0 - 2.0 hectares), and large (>2.0 hectates ) and 3 proportionate
random sample was drawn from each stratum to make the total sample size 100 for each
union. The selected 200 farmers were then interviewed with predesigned questionnaire
during 1985-86.

1. MARKETED SURPLUS

Matketed surplus has been used in two ways. Gross marketed surplus has been
defined as the actual quantity sold by the farmess cither for cash or on baster.  On the other
nand, net marketed surplus has been defined as the gross marketed surplus minus the *‘buy
back.” Since vety small amount of potatoes are purchased by farmets duting leag period,
the gross and net marketed surplus of potatoes are by and lagge same forall groups of
farmer in Bangladesh. '

Maketed surplus (gross) and other uses of potatoes are shown in table] and 2.0On
the average, matketed suzplus is 89 percent of the total production against about 91
petcent in Tongibari 2nd 83.63 percent in Bogra. Farmers sell nearly 71 percent of
theis praduce during harvest time and 18 percent in the latter period. Other major uses
of potato are seed and home consumption which account for 8.69 and about 2 petcent
tespegtively. The farmers of Bogra keep relatively high percentage of potatoes for seed

and Home consumption against the farmers of Tongibari,
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TABLE 1, MARKETED SURPLUS AND OTHER USES OF POTATOES
IN DIFFERENT AREAS.,

Percentage of total production

; ; - - "’*(Sai'e'  Matketed
Place | Seed 1 Consumption | Other  |Sale during after | surplus

| | disposal | harvest )harvest
Tongibati 7.74 1.23 0.29 69.05 2169 9074
Bogra 11.58 4.07 0.72 76.30 733 83.63
Allares 3.69 1.93 0.39 70.84 18.15 88.99

TABLE 2, MARKETED SURPLUS AND OTHER USES OF POTATOES
BY SIZE GROUP OF FARMERS.

Percentage of total production

I | } i’Marketed

| |
{ i

Farm Seed | Consumption Other 8ale duting fa ’ sutplus
Size é ! !disposal lhazvest t |

! 1 J harvcsti
Small 9.82 3.2 0.45 7292 13.60 86.52
Medium 8.22 1.59 0.4 69.78  20.00 89.78
Large 8.56 1.45 0.33 70.99  18.67 89.66

The marketed surplus is lowest (86.59%,) fot small farmers because they keep higher
percentage of theit produce for seed and conisumption putposes in compatiso to medium
and large farmers, Furthermore, small farmers sell higher pottion of their produce during
the hatvest time against other groups of farmer. ) .

3—




18 The Bangladesh Journal of Agricultural Economics
{V. CHANGE IN MARKETED SURPLUS OVER THE YEARS

Attempt has been made to measurc the change in marketed surplus and othet uses
of potatoes over the yeats on the basis of the eatlier studies (Elias et. al. 1982 and 1984)
which were also conducted in the same atea. Table 3 shows the area-wise marketed
surplus (gross) and other uses of potatocs in different years.

TABLE 3. MARKETED SURPLUS AND OTHER USES OF POTATOES IN
DIFFERENT YEARS.
Percentage of total production

: Tongibati Bogra
Sourceand ! . .
yeat i Consump- | Seed Matketed | Consump- | Seed | Marketed
‘ tion surplus tion surplus
Elias et. al. 6.2 10.4 83.4 3.8 1.9 94.4
(1980/81)
Elias et. al. 3.0 1.0 8.0 6.0 3.0 90.0
(1982/83)
Present study 1.2 1.7 90.7 4.1 11.6  83.6
(1985/86)

et

Tn Tongibati, matketed suzplus has increased from §3.4 pecent in 1980-81 to 90.7
percent in 1985-80 mainly duc to decrease in percentage of consumption and sced. This
indicates that production of potato in Tongibari increases at a faster rate than consumption
and seed. Inconttast, matketed surplus of Bogta farmers has dectreased from 94.3 to 83.6
percent duting the same period. This is so because mote quantities of potatoes ate being
kept for sced by Bogra fatmers than before. This reveals that use of own seed has
increased over the years in. Bogra.

" Bangladesh Buteau of Staristics (1986, p- 168) bas estimated the percentage of potato
available for non-farm population which can be used as a proxy for the marketed sutplus
of potato in Bangladesh during 1976/77 to 1984/85. Compound growth rate as estimated
from this data shows that percentage of potato available for non-farm population has
increased at the tate of 9.52 percent per annum during this period (Table 4). Higher
ptoduction has increased the marketed sutplus duting this period. Available production
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TABLE 4, PROPORTION OF POTATO AVAILABLE FOR NON-FARM

POPULATION.
Year 1976/77 77/78 78/79 79/80 80/81 81/82 82/83 8384 8485
% of potato
available 17.1 256 279 27.9 R0 31 392 395 BS
for nonfarm
population

Compound growth nte : 9.629%

Source : Bangladesh Bureau of Statistics, 1986, p. 168.

data (BBS) shows that between 1976/77 to 1984/85 potato production has gone up by
about 6 petcent pet annum’, Thus, the study reveals that the overall mraketed
sutplus of potato has increased over the years in Bangladesh.

V. RELATIONSHIP BETWEEN MARKETED SURPLUS AND
OTHER FACTORS

In this section, thtee main issues will be examined : (i) the nature of relatiorchip
between matketd surplus and output, (if) the natute of relationship between farm size
and marketed suplus and (iii) the effect of change in cash income on marketed surplus.
Correspondingly, three hypotheses are proposed : (i) the marketed surplus is positively
related to output, (if) the matketed surplus increases with increase infarm size and
iii) ceteris paribus, the marketed surplus is negatively related to cash income of farm
household,

Qutput and Marketed Surplus

To examine the empirical relationship between the production and the marketed
surplus (net), 2 numbet of hypothetical models, namely, linear, quadratic, Cobb-Douglas
and squate root functions were fitted to each size group as well as for aggtegate.
The final choice of the model was made on the basis of the two ctitetia ; (2) the value of
R?and the significance of regression co-cfficients and (b) ability of the function to
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provide economically meaningful results. It was found that linear function satisfied all
the criteria over other types of functions and thus the same was selected for each size group

as well as for the aggregate.

The results of the linear regression for different size groups and the aggregate farms
are givenin Table 5. Inalithe cases, R? is very high and regression co-cfficientsase found
significant at | percent level which indicate that the total marketed surplus increases with
the increase in production’.

The values of the individual intercepts are found to be negative inall the size groups.
This indicates that there is 2 minimum retention level of production by farmers below
which there will be no sale at all. In all the cases, the elasticities of matketed
surplus with respect to production are found to be atound 1 which implies that one
percent inctease in production augments the marketed surplus also by one percent.

TABLE 5, ESTIMATED LINEAR FUNCTIONS FOR DIFFERENT SIZE

GROUP
o Production | Minimum | Elasticity of marketed sutplus
Sige Intercept | of potato retention | with respect to production
group (b Co-efficient) (kg)
0.8969*
Small . —8.73 (0.0097) 363.29 1.0538
R?=(.9889
0.9262*
Medium —2222  (0.0055) 895.43 1.0520
R?=0.9972
0.9303*
Large —49.77  (0.0331) 1996.80 1,0619
R2=0.9741
0.9098*
All ~14.69  (0.0067) 602.80 1.0430
R?=0.9892

Parenthesis ate standard etrot. *Significant at 19, level -
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The relationship between output and marketed sutplus is likely to be affected by size
of family. Therefore, it is necessary to introduce family size a5 an explanatoty variable
for testing the relationship between output and maketed surplus. Howevet, introduction
of this vatiable is likely to give rise to multicollinearity problem as the two variables are
related to each other, Net marketed surplus and level of output have therefore been
sandardised by dividing each by family size (adult unit). The result of the regression
equation between marketed sourplus per capita and output per capita ate presented below;

Tongibari ¢ Y=—07309+09029*X R2=0.9692
(0.0162)

Bogra : Y=—07900-0.8945*X R2=0.9840
(0.0115)

Where Y=Per capita marketed surplus in quintal,
X =Per capita production in quintal
*Significant at 19/, level,
The above cquations scem to be very good fit with high R? and with regression

co-efficients being significant at 1 percent level. 'This implies that per capita marketed
sutplus is also positively related to the per capita production of potato,

Farm Size and Marketed Sutplus

In order to examitie the relationship between farm size and marketed surplus, various
types of equations were fitted with per capita marketed surplus and total cultivated arca,
Inallthe cases, the linear form was found to be best fit, The fitted equations are given below:

Tongibari : Y==12.7472414.5057*X R?=0. 5882
(1.2261)
Bogra  : Y=4.9718 +4.5195*X R?=0.2951
{0.7056)
Where,

Y =Per capita marketed surplus in quintal
X =Total cultivated land in hectate,

*Signiﬁcanr at 19 level,
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"The above equations show that farm size is significantly influencing ‘that pet capita
marketed surplus of potato ift both the areas indicating that miarketed suplus (absolute)
increases with the increase in farm size, When percentage of output marketed ‘ate
regressed on size of farm, the regression co-cfficients come out to be non-significant it
both the ateas®, The study thus reveals that although marketed sutplus - in absoluté
teem is positively related to the farm size but it is not true for the marketed surplusin
percentage form,

Cash Income and Marketed Surplus

Inthis case, the hypothesis is that an increase in cash income would result in a smaller
marketed sutplus. Two factors such as level of output and family size ate not same forall
farm. Therefore, these two factots must be taken into consideration for determining the
relationship between cash income and marketed surplus. The hypothesis may be
reformulated as : A fatm having the same level of output and same family size vis-vis
another, but having a highet level of cash income, would market less than the other. Ina
multiple regression equation, per capita output and cash income ate regressed on pet capita
marketed sutplus for both the areas and the results ate shown below :

Tongibati : Y= —0.7443 - 0,9028*X, +  0.0005 X, K=0.9692

(0.0169) (0.0224)
Bogna  :Y= 07319 4 09035X — 0.0029X, R?=0.9842
(0.0139)! (0.0025)

Whete, Y =DPer capita marketed surplus in quintal
X, =Pet capita production in quintal
X::Pcr capita cash income other than potato in 00 taka.

*Sjgnificant at 1% level.
The results show that the co-efficient of cash income is negative in one case and
positive for another but in all the cases they are not statistically significant, This

indicates that as cash-flow to the farm household increase, the marketed surplus does not
decrease’.

VI. DETERMINANTS OF MARKETED SURPLUS

The matketed sutplus of potatoes at farm level is likely to be influenced by vatious
factots such as atea under potato, price, family size, distance from the market ctc, In
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order to identify these factors and assess theit telative impottance multiple linear equations
(all area) were fitted and the results ate given in Table 6.

.. The fitted equation 1 shows that the selected independent vatiables have explained
92 percent of the total vatiation in marketed sutplus. Land under potato, distance from
the market and family size are found to be statistically significant, Land is directly related
whereas family size and distance from the matket ate inversely related to the marketed
surplus. Coefficient of land shows that with the inctease of potato area by one hectare,
the matketed sutplus would be incteased by 264 quintals. Subsequently the regression
analysis was done afterdropping thenon-significant variables (Equation IT in Table 6). Due
to- dropping of non-significant variables, all the coefficients dectease slightly but are
significant at the same level, R? also decreases slightly.

TABLE 6, ESTIMATED LINEAR FUNCTION SHOWING DIFFERENT
FACTORS INFLUENCING THE MARKETED SURPLUS OF

POTATQ.
* Vasishles ' T Equationl t Equation II
)
Constant 40.0508 17.303
. Land under potato (hectare) 264.0991 2610404+
a (7.5356) (7.3460)
Distanice from the matket (km) -4,7094%% -4.6243 *¥*
(1.1020) (1.0983)
Family size (adult unit) 4.2279%. —3.8203%
(1.83%4) © (1.8180)
Av. price received {Tk.gnt.) -0.0962 —
(0.0590) -
Indebtedness of family (Tk.) 0.1583 —
(0.1923)
R-Z. : [ 0.9181 09177

\

**Significant at 1% level, *Sjonificant at 5%, level,
=l /0 /¢




2% The Bangladesh Journal of Agricultural Economics

Thus, the study reveals that arca under potato is the most imopottant factor that
determines the marketed sutplus of potato. Family size and distance from the market ate
also influencing the marketed surplus inversely although only 2 percent of the produce are
consumed and neasly one-third of the suplus ate sold in the villageG.

VIL. SUMMARY AND CONCLUSION

In the study area, on an average, 89 percent of potatoes ate sold, of which 71
percent ate sold during hatvest and I8 percent in the latter petiod. Small farmers sell
relatively higher portion of their produce during harvestagainst mediumand large farmers,
Poverty, little access to cold stotage facility, need for repayment of loan may compell the
small farmers to sell the lion’s share of theit produce just after harvest. The overall
marketed sutplus of potato in the countty has increased overthe years except in few places,
forinstance, Bogra where sutpluses have decreased due to inctease in the use of own seed.

Production and marketed sutplus of potato move very much in sympathy with each
other. One percent increase in production augments the marketed surplus by also one
percent. Thercfore, any policy to mise the production of potato would tequire
development of matket infrastructure since all the additional production would have
to be matketed by the farmers.

The relationship between farm size and marketed surplus shows that marketed
sutlpus in absolute form is directly related to the farm size but it is not true forthe
matketed surplus as a percentage of the total production. Cash income from other than
potato is not significantly influencing the marketed surplus which indicates that as ‘cash-
flow’ to the farm household increase, the matketed surplus does not decrease.

Land under potato is the most important factor determining the marketed sutplus
of potato, Cultivation of potato in one additional hectare of land would raise the
marketed surplus by 264 quintals. Other factors negatively influencing the marketed
surplus of potato ate family size and distance from the market

NOTES
1, Estimated by Author himself,

2. 'This also confirm the results obtained in carlier studies (Shama & Gupts, 1970; Bhargava & Rustogi,
1972).

3, Raquibuzzaman (1966) showed that 93 percent of the variatiun in the marketed surplus of paddy in
Bangladesh was explained by production and family size,
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4. The results of such fit are presented below :

Tongibari ¢ Y=855722+1.6277 X R2  =0,0371
(0.8375)
Bogra : Y=T77.755441.3916 X R2 =0.0193
(1.0036)
Where,

Y=Percentage of output marketed.
X=Total cultivated atea in hectare.
5. Rahman(1980) obtained the similar result for paddy in Bangladesh.,

6. Quasem (1987) in his study showed that the factors such as production, price, cultivated land and
income were positively influencing the marketed surplus of paddy in Bangladesh,
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