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ABSTRACT

Nowadays, companies are putting more concernsdimghborhood community development as part of
their corporate social responsibility. Unilever émgsia, as a subsidiary of Unilever Worldwide, also
encouraged its surrounded communities to partieipatproduction process and to get benefit of it.
Through its “sustainability” mission, Unilever Indesia developed its nearby community of farmers to
supply minimum 50% of the total black-soybean ferdoy-sauce product, which is named BANGO. To
enhance supply performance, Unilever Indonesiaralanthe supply to meet the standard performance.

This study applied the Analytic Network Process @Nas an alternative method of measuring and
evaluating the performance of supply. The criteaiad sub-criteria are identified based on internal
company experts in a focus group discussion. Thetia are price, availability of supply, qualignd
supplier reputation, elaborated into 10 sub-cdteiie., supply price conformance, price stability,
willingness to negotiate, supply capability meetsden, supply availability continuity, supply
conformance to prescribed specifications, qualtipsistency, seamless supply provision, supplier and
supply is already widely known, and trustworthy gligr. The resulted analysis of pairwise comparison
guestionnaire showed a good performance of supglys scale 82.65% out of the100%.
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1. Introduction

In today’s globalized world, more and more compsuaiee concern for the local community development
as part of their corporate social responsibilitpilever Indonesia as a subsidiary of Unilever Wartte

also encouraged its surrounded communities toggaate in the production process by planting and
supplying the black soybean. Black soybean is thanmaw material for its soy sauce products, named
“BANGOQO”". The communities of farmers have been dssdisince 2001 by the company and some leading
University experts to grow the supply capacity froimose local black-soybean farmers and meet the
performance imposed by Unilever Indonesia. Thifgmerance improvement process is continuously
monitored by the Procurement and Quality Contra@rieUp until now, the quality monitoring system is
still conducted conservatively and does not apply best practice method. Therefore, finding a bette
method is a challenge and ANP is one of the altaemto meet the challenge.

Supply performance measurement is a part of sumplyitoring. A number of quantitative approaches
have been applied to measure supplier performam@au of supply performance. Total cost ownership
(TCO), analytic hierarchy process (AHP), lineargreonming, statistical approaches are some of those
guantitative approaches (Bayazit, 2006). The ANR isew theory that extends the AHP to cases of
dependence and feedbacks (Saaty, 2001). The AHPBd®as extensively implemented, while the ANP
has not been implemented much yet. This reseanch @i introduce Analytic Network Process (ANP) to
the supply improvement process.

2. Literature Review

Supply and supplier performance are part of sugplgin performance. Fundamental theories in this
research are supply chain performance, supply applisr performance evaluation method, and Analytic
Network Process.

2.1 Supply Chain Performance

Supply chain is an integrated set of business iomgt encompassing all activities from raw material
acquisition to final customer delivery (Benita afidnja, 1998). Therefore, supply as output from the
supplier is part of supply chain. A successful $ymhain is said to be one which delivers the right
quantity and desired quality of the final produttte rights place at right time (Sarkis et al.020 The
real results from supply chain management come fitoenintegration processes throughout the entire
supply chain from the supplier’s supplier to thetomer’s customer (Ptak and Schragenheim, 2000).

Poor quality of materials is the most common reafwnthe failure of Just-in-time (JIT) logistics
(Copacino, 1997). To avoid a supply bottleneck,gbdormance of selected suppliers must be sulinitte
to regular controls during the supplier-buyer iielahip (supplier controlling) in order to be alte
recognize changes over time as well as to reacbppptely (Rainer and Christian, 2005).

2.2 Supply and Supplier Performance Evaluation Methd

A number of alternative approaches have been steghtsat take the factors associated with latevelgli
times, production breaks, poor deliver goods guadtc., into account. These are called rating rsode
that summarize several performance indicators om® score (Chee-Cheng et al., 2004). Those several
performance indicators of most previous studielide supply and supplier performance indicators.

A cost-based system provides a justifiable andmati method for evaluating key supplier performance
factors, identifying supplier non-performance coatsl accurately reflecting the actual cost of doing
business with suppliers (Monczka and Trecha, 1988pther technique is the analytical hierarchy
process method in which the relative positions @bpliers with respect to a given criterion are
determined during pairwise comparison (NarasimhB®33). The most common approach is the
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weighted-point plan, which consists of a stipulatirumber of criteria, giving them different weiglatisd
selecting the supplier with the best weighted tstalre (Gregory, 1986; Wind and Robinson, 1968).

In most previous studies, quality and delivery walmays present as criteria. While in the majooityhe
scorecard factors and criteria included total emst service (Stueland, 2004). Sim et al. (2010¢dt
general, the three criteria, which were rated amrsible importance and extremely importance by
Dickson (1966), and ranked top three by Weber (188#l Zhang (2004) are price, delivery, and quality
Companies commonly use one of the three basic isuppleasurement and evaluation techniques or
systems, including the categorical system, weigptadt system and cost-based system. These differen
systems are usually compared based on their ease plevel of decision subjectivity, required @ses

to use the system and implementation costs (DaloléBurt, 1996; Monczka et al., 1998).

2.3 Analytic Network Process (ANP)

The ANP is the generalization of the AHP. ANP deaith uncertainty and complexity and provides
insights that other traditional methods could midse power of the ANP lies on its use of ratio esab
capture all kinds of interactions and make accugakdictions, and, even further, to make better
decisions. The ANP enabled us to incorporate batntitative and qualitative factors, which are very
important in assessing factors affecting supphedwation (Bayazit, 2006).

ANP consists of a network of criteria and sub-cidte¢hat control the interactions in the systemamd
study. It is a network of influences among the @pta and clusters (Saaty, 2001). A decision problem
that is analyzed with the ANP is often studied tigio a control of hierarchy or network. A decision
network is structured of clusters, elements, amkkli A cluster is a collection of relevant elemenithin

a network or sub-network. For each control criterithe clusters of the system with their elemengs a
determined. All interactions and feedbacks wittie tlusters are called inner dependencies whereas
interactions and feedbacks between the clustersaled outer dependencies (Saaty, 1999). Inner and
outer dependencies are the best way decision-matans capture and represent the concepts of
influencing or being influenced, between clustersl detween elements with respect to a specific
element. Then pairwise comparisons are made systatha including all the combinations of
element/cluster relationships. ANP uses the samaafmental comparison scale (1-9) as the AHP.

The ANP leads additional insights not possible wittditional AHP. Interdependencies exist in mdst o
real world supplier selection problem (SSP). Ireaision problem, decision makers might feel thateo
factors are more important than the others affgdiimal preference of the alternatives. If there some
feedbacks and interdependencies among the faetorsnimportant factor may turn out to be far more
important that even the most important one (Bay2006).

Basic versions of AHP and ANP are still widely usedhe literature to deal with the supplier selatt
problem (SSP), to apply the methodology as its Estdevel and not take into account any kind of
constraint about suppliers. To rank the supplipaé-wise comparisons among suppliers themseles ar
utilized. The adopted hierarchical schema is comgoly four hierarchical levels i.e., main goal;
attributes; characteristics; alternatives (Brur@2.

3. ANP Model Construction

This study adapted the ANP methodology of sup@idection problem (SSP) which has been widely
used. The proposed model can be used by orgamzafar evaluation of supply performance that
involves various criteria and interactions with gomodifications.

The steps in developing the ANP model construatibthis study adopted from Herawan (2011), which
consists of: (a) develop of a theoretical mode); rébview of the theoretical model by a focus group
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discussion (FGD) of experts, company division irarge of local black-soybean farmers supply; (c)
implement the model on SuperDecisions® softwaré {0l test the model and questionnaire on limited
respondents and adjust them based on test re@)lispnduct expert judgment on the questionnaith wi
10 selected respondents from the team who coaeh iteck-soybean farmers; (f) analyze the result; a
(g) confirm the result with the internal companyents.

The selection and involvement of experts is criycenportant to the development of the model alnel t
output (Herawan, 2011). This study involved intérbfmilever experts, who supervise local black-
soybean farmers and are responsible for the symolgram, in ANP model construction process and
pairwise comparison process.

Based on food industry evaluation criteria usegrnevious study (Triyanti and Gadis, 2008) and FGD
with experts of Unilever Indonesia, this study useieria that consists of four components and ten
elements. The four components of criteria are ngnpeice (P), availability (A), quality (Q), and gplier
reputation (R). The ten elements within the comptmere supply price conformance (P-1), price
stability (P-2), willingness to negotiate (P-3),pply capability meets order (A-1), supply availéil
continuity (A-2), supply conformance to prescribspecifications (Q-1), quality consistency (Q-2),
seamless supply provision (Q-3), supplier and supplalready widely known (R-1), and trustworthy
supplier (R-2). As this ANP model is applied to m&@ the performance of supply, then the eleménts o
alternative are choices of good performance and pedormance.

The factors (criteria and sub-criteria) affectingpgly performance evaluation could be quantitatige
well as qualitative. Those four criteria which cish®f ten sub-criteria are referred to evaluatppby
resulted and supplier capability to supply. Thame some of qualitative concerns in sub-criteriachhi
included in this study model, i.e., willingnessniegotiate (P-3), supplier and its supply is widatpwn
(R-1), and supplier trustworthy (R-2), while otheub-criteria are quantitative concerns based on
historical data of supply result and supplier célfiglio supply toward company’s supply standards a
specifications.

The supply price (P) is important for the consitieraof the performance evaluation because of tgke h
demand and limited supply of black soybean in Irehie which greatly affect its market price. The set
price must comply with the black soybean qualityljPFurthermore, supply price stability becomes an
important part in the stability criteria as it gla to the costs incurred by the company (P-2) ohlgiipn
willingness to determine the price of approved $yjfpalso required by the company (P-3).

Regarding criteria of availability (A), suppliersust be able to provide supplies as demanded
specifications (A-1). Besides, supply should mbetexpected time regularly and continuously s@oésd
not interfere with the production process (A-2).

Production of Unilever Indonesia’s soy-sauce raicertain quality specifications which must be met
by the suppliers (Q). Black soybeans which do neénthe quality standards will not be accepted YQ-1
The company expects the lack of disability sup@y3) and the stable supply quality from time todim

(Q-2).

Supplier reputation is the ability of a supplierbnilding a good image to be credible to supply the
supplies (R). Supplier reputation is important @ gerformance evaluation because the local farosars
not be trusted to violate the agreement such asltdhe black soybeans supply that have been dgoee
be planted and paid upon prior to the company’s pmiitors. Therefore suppliers and their supplies
which are well-known (R-1) and the trustworthy sligmp(R-2) are approved to be the sub-criteria.
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Figure 1 illustrates the ANP model of performangaleation of local black-soybean farmer supply to
Unilever Indonesia’s BANGO Product. Nodes intétetia (components and elements) shows the inner
and outer dependencies in ANP model constructidhisfstudy.
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Figurel.
ANP Model Construction of Local Black-soybean Fari@apply Performance Evaluation

4. Result Analysis

After pairwise comparisons were completed by expespondents, calculations were performed by
SuperDecisions® software. Then, the ranks of ttexratives are obtained which shows the performance
measure of the supply.

The priorities or value of the criteria (componenthich influence local black-soybean farmer
performance are obtained according to pairwise esi®@ns result which consist of unweighted
supermatrix, weighted supermatrix, limiting supein®aand cluster supermatrix.

Table 1 and figure 2 show cluster matrix in thisdst Criteria quality (Q) becomes the first prigrior
0.31977, followed by price (P) with 0.265697 andikability (A) with 0.170551. Supplier reputation
becomes the last priority for 0.074514. The incstesicy index of pair-wise comparison assessment was
0.01716 (less than 0.1), which meant that the redgat judgments was done consistently.
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Table 1.
Cluster Matrix
Criteria Priorities
PRICE (P 0.26569
AVALABILITY (A) 0.17055.
QUALITY (Q) 0.31977
SUPPLIEF REPUTATION (R 0.07451.

Cluster Matrix
35.00% - 31.98%
30.00% - 26.57%
25.00% -
20.00% - 17.06%
15.00% - —
10.00% 7.45% M Priorities

. 0 - *
5.00% - L
0.00% . . .
PRICE (P) AVALABILITY (A) QUALITY (Q) FARMER
REPUTATION (R)
Figure2.

Result of Cluster Matrix

Table 2 and figure 3 capture the result of suled&t(element) priorities which are based on lingjti
matrix in each cluster (criteria). In criteria pi¢P), sub-criteria supply price conformance (Rslthe
first priority. Sub-criteria price stability (P-Bas same priority percentage with sub-criteriaimgtess to
negotiate (P-3). Sub-criteria supply capability teemrder (A-1) has highest priority percentage thain-
criteria supply availability continuity (A-2) forrigeria availability (A). The highest sub-critenmiority
percentage in criteria quality (Q) is sub-critesigoply must be conform to prescribed supply speatifoin
(Q-1). Sub-criteria supply quality consistency (Qatdd seamless supply provision (Q-3) becomes the
second and the third priority respectively. In enie supplier reputation (R), sub-criteria trustthigr
supplier (R-2) has higher priority percentage thab-criteria supplier & supply is already widelyokm
(R-1).

Table 2.
Limiting Matrix in Each Cluster (Criteria)

Criteria: PRICE (P)

Supply price conformance-1) 0.1594:
Price stability (I-2) 0.0531«
Willingness to negotiate -3) 0.0531-




A. Gayatri Setiawan, D. Herawan Bambang, P. Kusumo Bintoro/ Performance evaluation of local black-soybean

Table 2.

supply

Limiting Matrix in Each Cluster (Criteria)

Criteria: AVAILABILITY (A)
Supply capability meets order-1) 0.1137(
Supply availability continuity (-2) 0.0568!
Criteria;: QUALITY (Q)
Supply conformance to prescribed specificati| 0.2530(
(Q-1) .
Quiality consistency (-2) 0.1754:
Seamless supply provision -3) 0.0608:
Criteria;. SUPPLIER REPUTATION (R)
Supplier & supply is already widely known-1) 0.0124:
Trustworthy supplier (-2) 0.0620¢
; i 11.37%
18.00% 15.94% _ 12.00% 0
16.00% - m Supply price
o conformance 10.00% -
14.00% - (P-1)
12.00% - 8.00% - Suool il
o . - . m Supply capability
10.00% (F’Pf';f; stability 6.00% A 5.69% meets order (A-1)
8.00% 7 Supply availabilit
u avallanlili
6.00% - 531%5.31% 4.00% - corrl)fir:,uity (A-2) '
4.00% - illi
o u Wllllngness to 2.00% -
2.00% - negotiate (P-
0.00% 3) 0.00%
PRICE (P) AVAILABILITY (A)
30.00% - 7.00% - 6.21%
25.30%
25.00% - m Supply conformance 6.00% -
to prescribed 5.00%
20.00% - 17.54% SpECifications (Q—l) ' u Supplier & Supply
Qual 4.00% is already widely
. uality consistency _
15.00% - (@-2) 3.00% known (R :)
o | Trustworthy
10.00% - E 08% . I l 2.00% 1.24% supplier (R-2)
| %
oA bl |
0.00%
0.00% . SUPPLIER
QUALITY (Q) REPUTATION (R)
Figure 3.

Result of Limiting Matrix in Each Cluster (CriteJia
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Entire analysis, which considered aspects (critarid sub-criteria) to measure and evaluate thd loca
black-soybean farmer supply to Unilever Indonesig focused to supply capability to meet current
guality and quantity specification. Therefore suibecia that have high priority percentages must
conform to prescribed supply specifications (Q-4)pply quality consistency (Q-2), supply price

conformance (P-1), and supply capability to meetleor (A-1). Furthermore, supply continuity

performance becomes additional aspects (criterth sub-criteria) i.e., price stability (P-2), supply

availability continuity (A-2), seamless supply pigien (Q-3), willingness to negotiate (P-3), and

trustworthy supplier (R-2). However, to have a gsogply performance, suppliers (farmers) and their
supplies are not widely known (R-1).

In this study, ANP could capture the realistic tesdi supply performance evaluation. It found four
factors of criteria which consist of ten sub-cideaffecting the evaluation of supply performandéhw
quality (Q) is the factor most affecting supply foemance. In addition, it also found that supplier
reputation (R) is the factor least affecting suppérformance. Those could give implication for next
research of this study to consider supplier repriafR) to be one of evaluation criteria in supply
performance or not.

Based on those criteria characteristics and pyiotéble 6 and figure 4 show that alternative wHhicts
highest score is good performance. Therefore, paeboce measurement result shows that local black-
soybean farmer supply to Unilever Indonesia haslgamsformance.

Table 6.
Numerical Result of Supply Performance Evaluation

Alternatives Result

GOOD PERFORMANCE 0.826504
POOR PERFORMANCE 0.173496

Synthesis Priorities for Alternatives
100.00% -
82.65%
80.00%
60.00% -
m GOOD PERFORMANCE
0, -
40.00% O POOR PERFORMANCE
20.00% 17.35%
. 0
0.00% - : .
GOOD PERFORMANCE POOR PERFORMANCE

Figure 4.
Result of Performance Evaluation
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5. Conclusion

The ANP model developed in this study was succhgsdpplied as a new analytical tool to measure
performance of local black-soybean supply to Urdtemdonesia. Even though ANP as generalization of
AHP is not a new method, the implementation initftustry, especially food industry in Indonesia, is
relatively new. The model was easily understoodhgyUnilever Indonesia soybean supply staffs. They
were involved when asked to decide suitable catarid sub-criteria (components and elements) of the
measurement. The chosen criteria and sub-critegee vadopted from both Unilever global supply
performance and local black-soybean farmer chaiatits.

The ANP enabled to incorporate both quantitative qumalitative factors (criteria and sub-criteria}this
study of supply performance evaluation. The sugasformance result of this study showed that local
black-soybean farmer supply to Unilever IndonesBANGO production has good performance of
82.65% based on four criteria with ten sub-criténieluded the factors most and least affecting Bupp
performance evaluation. This result could help canypin monitoring the black-soybean farmer supply
with its quality standard and in increasing capacit

6. Implications and Recommendation for Future Reseah

Through three basic principles of ANP, the consedanodel was successfully applied in a performance
evaluation process. To enrich the ANP functiorhis study, the ANP could be used to forecast itplu
capacity increase trend. The ANP forecasting modeld help Unilever Indonesia sustainability pragra
for local black-soybean farmer.
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