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ABSTRACT
Farmers as the earliest stage in supply chain networks are usually weak and have no bargaining power in
commodities pricing, because the commodities availability depends on season and has a very high potential
for damage before be processed into specific products. So the price of agricultural commodities has a very
high risk of fluctuations compared to the price of a finished product. As the farming profession becomes
less attractive to farmers engaged in that could threaten the supply of agricultural products as raw materials
for industry and national food security. Therefore it is necessary to develop a fairly commodities pricing
mechanism to encourage more farmers so that the supply of agricultural products can be sustained. One
method to formulate a fair pricing mechanism for farmers is utility risk balancing. This paper will explain a
pricing model at farm level by consensus using stakeholder dialogue approach which is based on balancing
the fuzzy risk utility preference that will be faced by all levels of the supply chain members. Fuzzy risk
utility optimization was used to get consensus of supply chain stakeholder dialogue while basic risk utility
function was derived by using fuzzy regression approach. The model is validated in the corn supply chain
management to determine the corn price at farmer level using the risk constraints of each stakeholder.
Keywords: Supply Chain Risk Balancing, Fuzzy Utility Optimization, Stakeholder Dialogue

1. INTRODUCTION
Coordination is essential key for successful
supply chain management. There are some papers
that explain coordination in supply chain throught
negotiation for thier conflict of objectives such as
Jain & Deshmukh [1] develops a hybrid negotiation
based mechanism for supply chain management,
that combines both cooperative and competitive
negotiations using fuzzy logic approach on multi
agent system. Yang & Chiang [2] explores the
performance of revenue-sharing contracts under
explicit consideration of risk-averse members of the
supply chain. Moon, Yao, & Park [3] examined
formal bilateral negotiation in a supply contract
where the buyer’s revenue and the seller’s cost are
uncertain, and discussed the roles of the uncertainty
in negotiation outcomes for pricing. There are few
of research on the design of a framework for
collaborative risk management and various possible
schemes for collaborative risk management
between organizations in a supply chain, since
supply chain risk management is still in the infancy
stage and the need for better supply chain risk
management is high [4]. Therefore, it can be

developed a mechanism to mitigate the risks of
supply chain using collaborative and negotiation to
get risk balancing in the supply chain network [5].
Risk management of supply chain is different
form general risk management, becouse of those
special characteristics of supply chain risk, it still
has some aspects needed to be paid attention to,
such as complex interactions within numerous
business partners, which is the main reason why
supply chain risks are more difficult to identify and
manage [6]. There are many types of risks faced by
the supply chain such as risks resulting from:
demand problems, problems in fulfilling customer
deliveries, cost management and pricing, and
weaknesses in resources, development and
flexibility, so it requires joint effort to mitigate
them [7].
Consensus is a form of shared decision-making
among multiple stakeholders who have a conflict of
interest in achieving a goal [8]. Conflict resolution
to make decisions together or group has been
widely described by several studies [3], and [9].
While the used of stakeholder dialogue for conflict

134

Journal of Theoretical and Applied Information Technology
31st July 2012. Vol. 41 No.2
© 2005 - 2012 JATIT & LLS. All rights reserved.

ISSN: 1992-8645

www.jatit.org

resolution has been presented by [10] and [4]. But
a resolution of conflict in decision-making of
supply chain risk management has not been done
yet, based on some literaturs review, especially on
Agricultural Products Supply Chain Management
(AP-SCM).
Farmers generally sell their maize to traders only
or to the market (merchant city dealer or retailer in
the public market). Thus, prices received by farmers
are relatively low and volatile. The situation is less
profitable for farmers, because there is no guarantee
a decent price [11]. This raises a number of issues
are not smooth supply, not proportional risk
sharing, added value and benefits between actors,
the low quality and product safety, inefficiencies
along the supply chain costs and product price
increases. Farmers, as a provider of raw materials is
the main actor who suffered losses in these
distortions, which bear the greater the risk portion
and receive portion of the benefits and added values
are smaller. Therefore, it needs a model that can be
used to determine prices together in the corn supply
network so as to create a balanced distribution of
risk with a fair negotiation. One mechanism is to do
a balancing the risk of corn supply chain
management, so as to create a balanced distribution
of benefits between the levels of the supply chain.
In the AP-SCM, farmers as one of the
perpetrators of the supply chain of agricultural
products do not have enough bargaining power in
price determination because agricultural products
are perishable and seasonal, so the risk at farm level
is higher than the risk at other levels in the supply
chain network [12]. Therefore, there should be a
mechanism to balance the risks faced by each level
of the supply chain to improve their bargaining
position at the farmer level. Improving their
bargaining position is often done by consensus
through stakeholder dialogue among supply chain
actors [5]. This paper described a mechanism for
determining the price at farm level with fuzzy risk
utility optimization approach to help geting a
resolution of conflicts of interest in a systematic
approach using stakeholder dialogue among supply
chain actors.
Critical risk often faced by all stages of the APSCM is the risk of price fluctuations [13]. Therefore
it is necessary to have a method to overcome this
risk together so that it will be created a balance of
risk among actors of the supply chain. One
mechanism to obtain solutions for conflict
resolution in balancing supply chain risk is
stakeholder dialogue. Resolution in stakeholder
dialogue is essential because in mitigating the risk
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of price fluctuation will arise various conflicts of
interest in making a deal with the price.
Research related to supply chain risk
management is [14], [15], [16], [17], [18], [19];
[20] and [21]. But most of these studies discuss risk
management in manufacturing supply chain.
Several studies of risk management areas of agroindustry supply chain is [22], [23], [24], and [25].
But these studies have not identified any level of
supply chain risk and risk balancing between tiers.
Therefore in this study will focus on the issue.
Stakeholder negotiation is usually used to
generate a consensus of a conflict. There are some
researches on developing negotiation. [18] who has
examined a formal bilateral negotiation in a supply
contract where the buyer’s revenue and the seller’s
cost are uncertain. The advantage of fuzzy logic and
develops a hybrid negotiation-based mechanism,
that combines both cooperative and competitive
negotiations has been studied by [6]. An online
negotiations have been proposed by [3] who used a
reservation price reporting mechanism to reduce the
number of negotiation rounds before reaching an
agreement. Chen dan Kang [26] has developed an
integrated inventory model which enables delay in
payment and price negotiation under collaboration
of two-level trade credit policy. [27] provided an
automated negotiation on e-marketplace the user’s
utility function for autonomous intelligent agents.
Most of the literature used bilateral negotiation
mechanism, in this paper will be used a multilateral
price negotiation mechanism to balance the risks of
Agri-SCM.
This paper describes a pricing model of supply
chain by using stakeholder dialogue based on risk
balancing of each stage of supply chain. On the next
section discusses the research methodology that has
been done. Section 3 discusses a framework model
to assist price negotiation outomaticaly on AP-SCM
stakeholder dialoge based on thier risks constraint is
presented.
Section 4 explains an application
example of this model for developing supply chain
stakeholder dialoge on balancing thier risks of price
negotiation. Finnaly, section 5 concludes some key
points on implementing supply chain risk balancing
model on AP-SCM.

2. RESEARCH METHODOLOGY
A supply chain risk management corn product
was a complex process. The complexity of the
environment in which strategic decisions are made
is a major consideration for using the intelligence
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The Value x of the function above can be found
by searching the minimum value of function H(x)
based on linear regression equations to obtain the
value of α and β.

The fuzzy risk utility function at farm level of
AP-SCM can be represented as follow:

The solution of the equation (18) above can be
done by linear programming or linear interpolation
to minimize H(x) as follows:

By using the same procedure the fuzzy risk
utility function at collector level of AP-SCM can be
represented as follow:
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The fuzzy risk utility function at processor level
of AP-SCM can be represented as follow:
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Where X0 is the lowest offer price and the X1 is
the highest bid price in a price negotiation using the
stakeholder dialogue.
Stakeholder dialogue steps can be explained in
the Fig. 3. The first step is to incorporate actors
involved in negotiating the price with the
stakeholder dialogue. Then, from each stakeholder
inputs risk factors that have been previously
identified by using four dominant risk factors along
with their variables. Then it was determined the
fuzzy membership function of risk variables and
risk factors for each level of the AP-SC, and the
fuzzy membership function of corn price exchanges
at farm level. For each exchange price, assess the
risk variables by inputing the risk impact and
probability of risk. The risk Utility values of
variables is obtained by multiplying the value of
impact and probability value. Then by using current
corn prices and desirable corn prices at every level
of supply chain and using equation (19) with linear
interpolation will be obtained the value of the deal
price at farm level.

4. APPLICATION EXAMPLE & DISCUSION
In this section will be described examples of the
implementation of supply chain risk balancing
models using stakeholder dialogue in determining
the price at farm level with the criterion of risk
faced by each stakeholder. The results of the risk
identification at every level of the AP-SC can be
described in a hierarchy structure as shown in Fig.
4 on page 23.

The fuzzy risk utility function at distributor
level of AP-SCM can be represented as follow:
U

( x)

0.794616

e0.000590X

(23)

And the fuzzy risk utility function at consumer
level of AP-SCM can be represented as follow:
U

Cus

( x)

0.725807

e0.000624X

(24)

Price negotiation can be done bilaterally or
multilaterally between each level of the supply
chain of agricultural products. As an example of a
conjoint function of the risks utility function with
equal weight to each level of the supply chain for
multilateral negotiating prices can be represented
by the following equation:
H(X )

18.23549

e-0.000383 X

1.192086

( 0.940473

e0.000545X +

e0.000489X + 0.794616 e0.000590X +

0.725807

e0.000624X) / 4

(25)

Therefore, by using linear interpolation with the
initial input value x is the value of the highest bid
price for IDR.3500/Kg and the lowest bid price of
IDR.2700/Kg, it will get the negotiated price for
IDR.3187/Kg (note: 1US $ = IDR.9200,-).
Conjoint function for price negotiates bilaterally
between farmers and the processors can be
represented as follows:
H (X )

From the identified risks are then carried out
risk assessment by each stakeholder. By using the
utility values of those risks and the input current
price by IDR.3000/Kg then a fuzzy linear
regression analysis can be obtained from the risk
utility function of each level of supply chain.

D

18.23549

-0.000383X

e

0.940473

e0.000545X (26)

Therefore, by using linear interpolation with the
highest bidding price of inputs for IDR.3000/Kg
and the lowest offer price for IDR.2000/Kg will get
the price agreement between the two sides of
IDR.3128/Kg.
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The result of price negotiations with the
consideration of the risk balancing of supply chain
is greater than the initial price forecast, it means
that this concept has shown a shift of risk from the
farmer to the other parties in the supply chain in
accordance with the balance of risk constraints.

institution that can be proposed in this surveillance
is the existence of an independent agency whose
members all levels of the supply chain with the
initiators of the central/local government.

5. CONCLUSION

The research leading to this publication was
partly funded by Directorate General of Higher
Education, Ministry of National Education, the
Government of Indonesia, under Competency Grant
fiscal year 2009 and 2010.

This paper has described the use of fuzzy non
linear regression as a tool to obtain constant values
of the risk utility function of each stage of AP-SCM
in order to negotiate a price of corn at farmer stage
of supply chain network based on the risks
constraint of each stakeholder by using stakeholder
dialogue approach to balance their risks. Pricing
negotiation on this approach can determine a fair
price negotiation using risks utility preference of
each stakeholder in AP-SCM.
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Environment risks (R1)
Supply risks (R2)
Farmer risks
Quality risks (R3)
Supply risks (R5)
Price risks (R4)
Quality risks (R6)
Collector risks
Supply risks (R9)
Environment risks (R10)
Supply chain risk
identification

Market risks (R7)
Information risks (R8)

Processor risks
Internal risks (R11)
Market risks (R13)
Information risks (R12)

Internal risks (R14)

Distributor risks
Information risks (R15)
Supply risks (R17)
Partnership Risks (R16)
Information risks (R18)
Consumer risks
Market risks (R19)
Internal risks (R20)

Fig. 4. The structure of identified risks on AP-SCM
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