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PREFACE FROM EDITORS

Business competitiveness depends on various different aspects, with quality of human
resources, quality of products, quality of the management systems, financial resources,
logistics, to name a few. In addition to the multifaceted challenges, a business entity itself
usually consists of many different interacting components. Such high complexity makes
increasing business competitiveness an elusive goal to achieve.

Integration reduces complexity since it combines different parts into an efficient working
system. It removes the unnecessary barriers as well as any duplication and produces a new
system that could perform better than the sum of its components. Therefore, an integrated
system is one of the preferred ways to increase competitiveness.

In light of the need to address the challenges, Widyatama University collaboration with De
La Salle Lipa Philippine conduct this INTERNATIONAL SEMINAR ON BUSINESS
AND MANAGEMENT 2011 to provide forum of communication and exchange of progress
and information among researchers, practitioners, and academicians. Within the global
theme of “Improving Business Competitiveness through Integrated System”, the seminar
encourages the professionals and researchers to meet and share the latest development in the
fields of business and management. The interaction professional and academic in this seminar
is expected to generate some ideas that could improve businesses competitiveness in the
South-East Asian region.

The papers are related to business and management in general. Any disciplines closely related
to business and management are welcome, from Social Sciences to Engineering.The seminar
invites conceptual, empirical, and literature research presentations. Delegates are invited to
present completed research projects or work in progress.

We hope that this collection of papers will assist all parties corncerned to take benefit of
multiple perspectives provided at the local, regional, and international levels. It is also
believed that the papers will provide knowledge and insights that will assist the readers to
adapt to changes and to place their institution/organization in the best position to gain
competitive advantages.

Finally we would like to express our gratitude to all participants who have contributed to the
development of Business and Management knowledge and best practices.

Warm regards

Editors
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ABSTRACT

Bullwhip effect or also called Whiplash Effect isppenomenon of amplitude of demand in distributthannels
triggered by forecasting demand in excess of trea®f customers. The purpose of this study waetermine the
impact of supply and demand fluctuation on eacmetg of the retail supply chain system to the thiiveffect. The
results of this study concluded that: (1) the disttion of the processing time significantly infhees the value of
bullwhip effect, which increased the value of masje bullwhip effect occurs at the time of theuest processing
cooking oil brand "B " Weibull distribution, (2) eshent echelon supply chain significantly influenttes value of
bullwhip effect, where the elements echelon DistdlbFactory (upstream side) has a value that mlasgje bullwhip
effect compared with elements of another echel®n|nteraction Between the processing time distidyu echelon
supply chain with significant element effect orueabullwhip effect, where the average value ofvthipp effect occurs
amplitude by 111% for echelon element Retail "Ystiibutorsand 271% for Distributor-Factory echelon elements.

Keywords: Supply chain, bullwhip effect, inventory, echelament, retail.
1. INTRODUCTION

Supply chain is a network of companies that joimtiyrk to create and deliver a product to end ugHrsTraditional
supply chain structure is divided into 6 parts: aurse of raw materials, suppliers, manufactureesailers and
consumers [2]. The same opinion also stated thatstipply chain is a process involving customerstatdtion,
transportation, warehousing, retailers, users amdhufacturers [3]. In terms of the supply chain ¢hare many
uncertainties such as the use of materials andlissgpformation, it is proved that supply chainasisomplicated and
complex system that requires coordination of a gmatiagement [3]. In the approach echelon supplinatlaments,
there are two types of information flow, from ugstm (manufacturer) and downstream (customer / Udér)
Simplified supply chain into four stages namelypiiers, manufacturers, retailers and customersré re two main
objectives in the development of a simulation @& #tructure to examine the benefits CPFR (Collab@&dlanning
Forecasting and Replenishment) and the bullwhigcefivhich represents the product flow. By using RP€ompanies
benefit from a 67% reduction in lead times, foréiogserror reduction of 60%, 40% reduction in iniey levels,
increasing 22% the level of service to custometsiaoreased 47% availability of the product to bkl §5].

Problems are often encountered in the supply civhien customer demand could not met completelyahlst so the
company must forecast demand well in order to asile the increase in consumer demand. Forecastif@$ed on
statistics, and often inaccurate. Companies ofteractumulate reserves of inventory, called safatgks Forecast
consumer demand will lead to increased demandedehler as well and will ultimately increase thedoiction order.
This problem is usually called the bullwhip effectWhiplash Effect is a phenomenon of the amplitafidemand in
the distribution channel that triggered by forerestdemand in excess of the needs of customers Té bullwhip

effect is a well-known phenomenon in supply chasnagement. In a single-item two-echelon supplyrghaimeans
that the variability of the orders received by thanufacturer is greater than the demand varialolityerved by the
retailer. This phenomenon was first popularizedJay Forrester, who did not coin the term bullwhipt used

industrial dynamic approaches to demonstrate thgifitation in demand variance. At that time, Fater referred to
this phenomenon as “Demand Amplification”. Forrestavork has inspired many researchers to quatitéybullwhip

effect, to identify possible causes and consequeramed to suggest various countermeasurdane or reduce the
bullwhip effect [7].
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A retailer can realize a small variation in custeshdemands as a growing trend and purchase frarncdesaler more
products than he needs. Increased order at whetss@l larger than at retailers as the wholesaenat regularly
comprehend the increased order. As the chain glawger the order is larger. If a retailer plans piheduct promotion
he can increase the order. If a manufacturer comemes the increased demand as constant growthnatie isame
manner makes purchases, he will face the problemvehtory surplus in the end of promoting periddvariation in

demands increases production expenses and expeih#ies whole supply chain in an effort to delivée tordered
guantity in time. A manufacturer accomplishes desegincapacity and production but when the ordersectoma

former level, he remains with the surplus of catyagnd inventory [8].

Retail "Y" into any problems ordering product lgade uncertainty cooking oil brand "B" to the distrtors, so to keep
the inventory level is always carried out ordergxtess of actual needs. The number of bookingsetkiess would
trigger a bullwhip effect in the retail supply chailrhe purpose of this study was to determine ffezteof probability

distribution of lead time orders to the value oflwhip effect in the retail supply chain. On thehet side wanted to
study whether the retail supply chain echelon etéméractory - Distributor - Retailer - Customerjluence on the
increased value of bullwhip effect and the elemémtre the value echelon highest bullwhip effect.

2. RESEARCH METHODOLOGY AND DATA

Performance is measured in this study is valuenil effect, which is formulated as follows:

Bullwhip effect = VC (order) / VC (demand) Q)
VC (order) = s (order) i (order) (2
VC (demand) = s (demandj/(demand) 3)

VC = variance coefficient, s = standard deviatior, average
While the steps used to conduct this researchrasepted in Figure 1.

Problem Identification ‘

v

‘ Research Objectives ‘

v

Data Collection :

A. Determination of Simulation Variables :

1. Probability distribution of processing time

2. The size of demand and sales

3. Probability distribution of demand

4. Probability distribution of sales
B. Determination of Simulation Factors :

1. Factor A : Probability distribution of processing time

2. Factor B : Elements Echelon Supply Chain
C. Determination of Simulation Level

1. Demand

2. Sales
D. Determination of Simulation Conditions
1. Number of Replication : 10 replicate
2. Replication time : 4320 minutes for the sales
1440 minutes for the demand
3. Warm-up period : 500 minutes for the sales
200 minutes for the demand

Supply Chain Design Model with
ARENA Simulation Software

‘ Model validation ‘

Supply Chain Operation Model with
ARENA Simulation Software

Simulation Output Analysis
(testing hypotheses)

‘ Analysis and Discussion ‘

v

‘ Research Conclusions ‘

Figure 1 : Research problem-solving flow chart

Construction supply chain simulation models makewdth a computer algorithm that uses ARENA versith
(Rockwell Software Inc.) with the process of theegaration done 4 stages: (1) Simulation in the dfgct(2)
Simulation of the Distributor, (3) Simulation in Ré "Y", (4) Simulation of the Customer. Once tim®del simulation
algorithm is completed and then performed an irlevalidation of the verification algorithm to chethe conformity
made by logic models that have been designed.
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Output value of bullwhip effect simulation is baswmu the level of demand and sales in each supg@inatiement. To

test the hypothesis, this research uses ANOVA Taatofs, namely: Factor A is the Process Time [igtion and

Factor B is the element of Echelon Supply ChairchEactor consists of several levels which deteemimether the

differences between each simulation output is asstrandom variance, or indeed those levels affedibpnance

studied. Determination of line based on the nunalbé&reatments given.

a. Level of factor A, comprising: (1) The distributigprocess of the Factory, (2) The distribution psscef the
Distributor, (3) The distribution process of thet&ller, (4) The distribution process of the Custome

b. Level of Factor B, comprising: (1) Total sales & &nd capacity at Factory, (2) Total capacity oksa&
Demand Distributor, (3) Total capacity of sales &t&ller Demand, (4) Total capacity of Customer Detna

Factors and levels above could be written with syisiand figures as follows:
o,— o : State factor A and a state level to the n indiaé
B,— P : state factor B and b states level to the n étoiaB

On each factor a level consists of several repestoutput (replication) where the number of regglan is adjusted for

the repetition of running the program is condudtethis study.

Thus the hypothesis of this study are as follows:

HO (1): oy = o, = ag; the influence of a factor equal to zero or disition of the processing time was not significantly
affect the value of bullwhip effect.

H1 (1): At least oney; is not equal to zero; influence factor a is natado zero or distribution of the processing time
significantly influence value of bullwhip effect.

HO (2): By = B2 = Bs; the influence of factor b equal to zero or Eletmechelon supply chain, no significant effect on
value of bullwhip effect.

H1 (2): At least ong; is not equal to zero, the influence of factor bhas equal to zero or Element echelon supply chain
significantly influence value of bullwhip effect.

HO (3): @B)1r= @B)12= ........ = (@PB)a= O; interaction between a factor by factor b edoakero or interaction
between the distribution of processing time witergént echelon supply chain does not significamiljuénce
value bullwhip effect.

H1 (3): At least oneof3); is not equal to zero; interaction between a fabtpifactor b equal to zero or interaction
between the processing time distribution with sypphain echelon element significant effect on value
bullwhip effect.

Results for the 10 data collection period in 2Qdlitained the data from customer demand, retail &viy distributors
and sales data of cooking oil brand "B" from thetday are presented in Table 1.

Table 1 : Data request (customer, retail "Y", distrors) and
sales (factory) cooking oil brand "B" Year 2010

Period | Factory Distributdr Retail "Y' Customgr Totagl
1 614 42] 358 249 1637
2 223 28] 22y 192 839
3 817 977 39 864 3048
4 421 241 13y 243 1042
5 1243 1201 37p 487 3303
6 302 149 97p 1149 2580
7 11d 149 11y 141 511
8 253 523 68P 9g7 2445
9 379 48] 30p 765 1933
10 194 211 11P 243 745
Average 455.4 4642 366.7 522 1808.3

The test results form the data statistical distidsuof sales and demand of cooking oil brand "B'the retail supply
chain "Y" is for January - April 2010 Normal didttition, in May - August 2010 Exponential distrilmutj and

September - December 2010 Weibull distribution. /e probability distribution of the simulatedpess consists of
3 distribution probability of Normal, Exponentiand Weibull are presented in table 2. For customéas referred to
the process time is the time between purchasesfoamdtail and distributor in question is the laade when booking
process, while for the factory in question time phecess is the production lead time.
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Table 2 : Distribution of processing time for eagelon supply chain

Processing time distribution
Elements o Sales Demand
suply chainl Normal | Exponentigl Weibull Normdl Exponemlial Weiblull
Factory (597, 11.7) 650 (680,1)
Distributor (13, 1.7 23 (21,4
Retail "Y" (51, 3) 61 (47,12
Customer (52, 1.3 70 (51, 1f)

3. RESULTSAND DISCUSSION
3.1. SSIMULATION RESULTS

Output simulation using ARENA 10 simulation softe@athe obtained variance coefficient (VC) for allee types of
distribution of processing time (Normal, Exponehtiand Weibull) for both system sales and systermaie.
Furthermore, the bullwhip effect can be calculagddividing the value of VC (order) with VC valuegmand).
Recapitulation of the bullwhip effect on each eletr&f the retail supply chain echelons are preseimdable 3.

Table 3 : Recapitulation of the bullwhip effect acthk element
of the retail supply chain echelon

Progessing Repli Element e.chglon supply c‘hain
Time cation Factory - | Distributor - [Retail "Y" -| Average
Distribution Distributor| Retail "Y" | Customers

1] 8.42 4.92 2.01 5.12

c 2 8.78 3.96 2.06 4.93
-g 3 8.23 4.47 2.23 4.98
é 4 8.72 4.82 2.05 5.20
2 5| 78 3.85 2.24 4.63
6 8.11 4.85 2.27 5.08

E 7 6.42 3.52 242 4.12
2 8 7.65 4.12 2.3 4.69
9 6.72 3.23 2.61 4.19

10| 8.71 3.43 2.16 4.77

Average 7.96 412 2.24 4.77
c 1 8.73 5.36 1.84 5.31
.g 2 9.6 6.29 1.89 5.93
é 3 11.18 6.83 1.88 6.63
g 4] 8.91 5.61 1.77 5.43
3 5 10.15 6.01 2.05 6.07
T 6 10.16 6.69 1.96 6.27
g 7 10.21 7.18 2.09 6.49
I%- 8 10.93 6.27 1.86 6.35
9 12.36 8.03 2.35 7.58

10| 10.43 7.03 1.94 6.47

Average 10.27 6.53 1.96 6.25
1 9.25 6.45 2.51 6.07

c 2 10.36 6.67 2.59 6.54
g 3 12.58 7.66 2.81 7.68
é 4 10.01 6.42 2.54 6.32
-g’ 5 10.63 7.37 2.78 6.93
= 6 11.02 7.39 2.83 7.08
2 7 10.69 7.31 3.02 7.00
g 8 11.88 7.11 2.80 7.26
9 13.57 9.50 3.29 8.79

10| 11.41 7.68 2.70 7.27

Average 11.14 7.35 2.79 7.09

To test this hypothesis, used ANOVA on the bullwéffect in Table 3 above, and ANOVA test resulis suummarized
in Table 4.
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Table 4 : Two-way ANOVA summary for value bullwhaffect

Source of Variation SS df MS F F-crit
Processing Time Distribution 83,08 2 4454 69.23 .85
Element Echelon Supply Chdin 834.79 2 417.4 695.67 4.85
Interaction 31.1y 4 7.9 12.p8 3|57
Within 48.31 81 0.6
Total 997.3% 8p

The calculation of ANOVA in table 4 above, then ttoclusions of the research hypotheses is prasantable 5.

Table 5 : Conclusion of the hypothesis based on XNO

Hypothesis F F-crit Conclusion
Ho(1) 69.23 4.89 Ho(1) rejected
Ho(2) 695.67 4.89 Ho(2) rejected
Ho(3) 12.99 3.57] Ho(3) rejected

3.2. DISCUSSION

The simulation results are presented in figurehibysng an increase in the value of the bullwhigeffCustomer-Retail
"Y" echelon element (downstream side) to the Dhstior-Factory echelon elements (upstream sidepliokinds of
processing time distribution. These statistics shiwat increasing the upstream side of the largé&ebstock available
to meet demand in the turbulent downstream side,ntieans more money tied up in inventory in thepsuphain in
Retail "Y" so as to reduce the benefits of supigic partners.

11.14
(C)
12.00
7.96 7.96
10.00
© © 7.35
(B)
v 8.00
T 6.00 4.12 4.12
. B B
u 2.24 (B) 2.24 @) 279
e 4.00 (A) (a) (A)
2.00
0.00 =
Normal Dist. Exponential Dist. Weibull Dist.
W (A)Customers -Retail "Y" ™ (B)Retail "Y"-Distributor 4 (C)Distributor-Factory

Figure 1 : The average value of bullwhip effectdach type
of distribution of the processing time

ANOVA test results of hypothesis 1 conclude that thistribution of the processing time significaniffluences the
value of the bullwhip effect. Figure 2, shows thigtribution of processing time affect the valueboflwhip effect, by

increasing the value of most large bullwhip effecturs at the time of the request processing cgo&ihbrand "B "

Weibull distribution. The data in the field explaimat the abnormal demand for cooking oil brand tBdse events
occurred on religious holidays, when demand becdatgsr than usual days.

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

nEc-0cg

Replication

—#— Normal Dist. —#— Exponential Dist. A— Weibull Dist.

Figure 2 : The average value for each element bigheffect echelon supply chain
from the distribution of processing time (NormakpBnential and Weibull)
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ANOVA test results for hypothesis 2 concludes #lament echelon supply chain significantly influesdhe value of
the bullwhip effect. Figure 3, shows the echelamants affect the value of bullwhip effect, wher¢hy Distributor-
Factory echelon elements (upstream side) has a \thlat most large bullwhip effect compared withnedats of
another echelon. This phenomenon reflects the rpattedemand for cooking oil brand "B" increases treater the
upstream side of the supply chain.

12.00
10.00
8.00 -+
6.00 +
400
2.00 |
0.00 TS

s Distributor-Factory
" Retail "Y"-Distributor

" Customers -Retail "Y"
Normal Dist.

—f

Exponential

Dist. Weibull Dist.

Figure 3: The average value of bullwhip effectdach echelon supply chain

ANOVA test results for hypothesis 3 concluded ttfeg interaction between the processing time distioln with

supply chain echelon element significant effecttba value bullwhip effect. Table 6, indicate thhé tinteraction
between the distribution of processing time with #lements echelon supply chain has increasedutivehip effect is

increasingly enlarged upstream supply chain (thstdrs echelon element-factory). The average vafubullwhip

effect amplitude was 111% for echelon element R&Wi-Distributors and 271% for Distributor-Factorgchelon
elements. Results of investigation into the fiedeiplain the increase value of bullwhip effectdise to lead time
uncertainty reservations cooking oil brand "B" @tle element of the supply chain, so that each elepthelon tend
to order in large batches to anticipate delay<eiivery.

Table 6 : Percentage increase in value of bullvefifigct on the elements of Echelon Customers-Rétail

Echelon elements Normal Dist] Exponential Digt. WdilDist. Average
Customers -Retail "Y" 0 0 0 0

Retail "Y"-Distributor 84% 84% 164% 111%
Distributor-Factory 256% 256% 300% 271%

4. CONCLUSION

Distribution of the processing time significantlyfluences the value of bullwhip effect, which inesed the value of
most large bullwhip effect, occurs at the timehd tequest processing cooking oil brand "B " Weitidtribution. The
data in the field explain that the abnormal demésrdcooking oil brand "B" these events occurred refigious
holidays, when demand becomes larger than usual day

Element echelon supply chain significantly influescthe value of bullwhip effect, where the elemestbelon
Distributor-Factory (upstream side) has a valud thast large bullwhip effect compared with elemeotsanother
echelon. This phenomenon reflects the pattern ofashel for cooking oil brand "B" increases the gre#tte upstream
side of the supply chain.

Interaction Between the processing time distributidth supply chain echelon Element significaneetfon the value
bullwhip effect, where the average value of bullvkiffect occurs amplitude by 111% for echelon elgniretail "Y"-
Distributors and 271% for Distributor-Factory edaelelements. Results of investigation into thedfiel explain the
increase value of bullwhip effect is due to leaddiuncertainty reservations cooking oil brand "R"each element of
the supply chain, so that each element echelontteader in large batches to anticipate delaydeiivery.
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