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ABSTRACT

Small-scale agricultural production enterprisesehbeen under immense economic pressures for maarg.ye
It is our belief that, a convenient impact can bedmon small farm business, through the developarhiapplication of
models that address their basic needs and openmaelets and production initiatives. In this papee, develop models
for supply chain issues facing small farmers, sthem, and suggest their uses and future exammafie evaluate key
strategic decisions such as whether to farm cotiperagreements with other farmers and if so, hangd to develop the
cooperative and the production quantities at wiiéemers would like to sell directly to customersthaor without using
the cooperative.

KEYWORDS: OR in agriculture, Supply chains, Cooperatives &ifjzation
INTRODUCTION

Agriculture has been the backbone of the Indiament and, it will continue to remain so for a lotigne.
It has to support almost 17 per cent of world papah from 2.3 percent of world geographical ared 4.2 percent of
world’s water resources. One particular area ofcatiural production that is struggling is the shi@rm enterprise.
There is an urgent need to increase productivibe $mall farm enterprise has continued to declimkfaces economic
hardship, as industrialized agriculture grows artiates the traditional markets. Smaller the fagneater is the need for
marketable surplus, so that small farmers can hanemsonable income. Farm business managemens$iamed greater
importance not only in developed and commerciaicagiure all round the world, but also in develapiand maintaining
type of agriculture. A farm manager must not onhderstand different methods of agricultural progugtbut also he
must be caring with their costs and returns. Hetnkuew how to allocate scarce productive resoummeshe farm
business, to meet his requirement and at the samer¢act to economic forces that arise from bathiwand outside the
farm Agricultural production has some similaritiés,“standard” production systems and many aspéetsare special to

farming.
SMALL AGRICULTURAL ENTERPRISES & COOPERATIVES

When considering farming as a production procegsrust realize, how unique this process is and imavor
savings in the process can be critical. For exagmasider the frighteningly small margins in fangn U. S. farmers
spend a total of $185 billion annually on inputstsas chemicals, seeds, land, supplies, etc. aretum they sell $210
billion worth of outputs (MemishR2001). Likewise, according to Lawrence and Duff$909, in the 1950’s net farm
income as a percent of gross farm income was 3&eperOver the last ten years, a net value as @epeof gross has

averaged less than 20 percent. This indicates wiall §arms have decreased, while industrializedhfag has increased

Impact Factor (JCC): 2.8973 This Article can be Dowloaded from www.bestjournals.in




84 Ranies Charles Selvaraj V, Vishnu Parakkal & Elizaketh Amudhini Stephen S

and the importance of the technology that wouldvakmall farmers to rising their net percent ofsgo

Small farmers cannot effectively participate in kgl markets optimized for industrialized agricudtur
They cannot produce the efficiencies required tocbmpetitive in such an environment. In order foe small farm
business to be viable it must be able to respoiakiyuto product differentiation and to establiste tproduct. As stated by
Kinsey and Senaur (1996). A cooperative is a bgsirigm owned by the users of the firm’s servicBadcola 1994).
The net profit of the cooperative is returned te #ooperative’'s users, on the basis of their ude marketing

cooperatives, which are the focus of this papesemble, process, and sell farm products.
MODEL DEVELOPMENT AND ANALYSIS

In the development of small-scale farm businessiettare many decisions that must be made, suchkiaesi
include whether to farm or join a cooperative, wlygie of product to produce and how much, detertiinaof when and
how much to take a product to the market, etc. @vthie profit of cooperatives especially for smalinfiers can be very
significant in many situations, the solution to dbestrategic decisions is not clear at all. In g@stion, we present
mathematical models that address some of thesesisSpecifically, we would like to develop mathecatmodels that
help small farmers understand the following threg issues: 1) the optimal size of a cooperativelle?) condition under

which joining an existing cooperative is valuabtel 8) the optimal quantity of a product to supiyatcooperative.

The agricultural cooperative under consideration ba representing as follows. Consider multiplemfans
producing one specific product. Each farmer facasous local demands. Without joining a cooperatamall farmers
have to sell their products individually to localnsumers using farmers’ markets, roadside stamdspther direct sales
operations. They usually do not have accesses tesdiers, large supermarkets, and institutionatatuers such as
hospitals, schools, and hotels because of theitl praduction quantities. However, a number of farmmay form a
cooperative, so that they can have more stable miéméth larger customers. The demand from wholesasnd
institutions through a cooperative is deterministith lower profit. That is, farmers may accesgarstable markets but
with a lower profit to compensate for the uncettigiof local direct markets, which pay more. We thak the following

notations:

Figure 1: Weekly Milk Production Data for a Small Farm in India
Q production quantity of a farmer
N number of farmers in a cooperative
D1 demand from wholesalers to a cooperative

DO local demand to a farmer
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o (+),_(-) pdf and cdf of the local demand
PO unit profit in a local (direct selling) market
P1 unit profit through a cooperativpl <p0

A farmer’s production quantit§) is assumed to be determining in our strategic aglhowever, we remove this
assumption when we determine the delivery quamtitp cooperative. Note th& is not a decision variable, which is
different from the typical usage of production qtitgnin other supply chain related literature. Tdheta show the farm’s
weekly production amount for two years. Althougkrihare low production periods in summer and ajigncreasing
trend, the overall production in each year leftawdatively constant. Even if the production qugnis not deterministic, it
is reasonable to use the expected value of theuptioth quantity for upper-level strategic decisidosavoid additional

complications and then use of distribution for loslevel operational decisions to perform accuraiglysis.
Optimal Co operative Size

One of the most necessary strategic decisions éhghto farm cooperative agreements with othendas and if
so, how large to make the cooperative. The anabfdise cooperatives over the decade it indicdtaslarge cooperatives
are more efficient in utilization of their assetdyile small cooperatives have higher profitabilfiyerman and Parliament

1989). Fischer et al. (1981) and Sexton (1986)udisthe relation for membership restrictions imaperative.

Without participating in a cooperative, farmer'spegted income (call this(0)) is entirely generated from local
direct selling as follows.

F (0)= fy p0x@(x)dx + [, p0Q®(x)dx
= pol [, x@(x)dx + [, (Q — 0)B(x)dx]
= po[E[Dq] - [, (x — Q)(x)dx]

Suppose that there are n same farmers participatiagooperative, and that they contribute prosi€aitly to the
cooperative’s contract. Assuming that, the totaldoiction quantitynQ is larger tharD1, a farmer’s expected income is

given by

F(0) = p£+ [ p0x@(x)dx + [, POQZ) B(x)dx

D Q-D1

= pE- + pO[(Q-2)8 Q-8 - [ B(a)dx

+(Q2) (1-6 Q-]

= poQ-(po-p1f- — p0 " B (x)dx
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RESULT AND DISCUSSIONS
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CONCLUSIONS

In this paper we have revisegeratione research model and It is an attempgj&ir a better understanding of the
OR method used in the revispadpe independent and oriented toward problem fixathe than theory developing.
As much there are some reviedsne by previous research regarding agriculture. Neége stated the fast growth and
technification of the sector in th@reviousyears, to satisfy the increasing demand, la&@gn completive present in the
agriculture sector.
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