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Abstract- Firms no longer compete as autonomous entities and prefer to join in a supply chain alliance to take
advantage of highly competitive business situation. Supply chain coordination has a great impact on strategic
partnering and success of a firm in competitive business environment. In this paper, we propose a system
dynamics simulation model for strategic partner selection in supply chain. Our model addresses a supply chain
including suppliers and retailers. It presents an approach to simulating the tendency of each supplier (retailer)
to select downstream (upstream) partner and the impact of their policies on the whole supply chain.
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I. INTRODUCTION

A supply chain is a dynamic, stochastic, and complex system that may involve hundreds of participants. It can be
defined as a network of suppliers, manufacturers, distributors, and retailers who are collectively concerned with the
conversion of raw matefi&into goods which can be delivered to the customer (KimajiShafaei, 2011). To optimize
performances of participants in a supply chain network, it should be designed and managed efficiently. Supply chain
management has been recognized as an effective way to achieve the required performance measurements and,
consegently, gain competitive advantages. Since partnering between firms is a common way to maintain competitive
advantages in a supply chain network (Mentzer et al., 1999), partner selection has become a cruciatd&aigjon
problem for firms.

A product mist pass through a number of entities contributing to the value addition of the product in supply chain
network, to be delivered to the final customer. Therefore, to improve the overall performance of supply chain network in
product or service delivery, ithembers should behave as a part of a unified system and collaborate with each other
(ArshinderandDeshmukh, 2008). In a collaborative supply chain, all entities are dynamically working together to reach
objectives by sharing information, knowledge, riskd profits (Udin et al., 2006). Therefore, an effective strategic
partnering within supply chain network cannot be achieved without considering the concept of coordination and
information sharing.

Various authors investigated upstream partner selettitine context of supply chain management (Sfng and
Rongqiu, 2001; Biehl, 2005; HandHong, 2005)(Shuiying and Ronggiu 2001) proposed a twstage decisiomaking
model for supplier selection. In the first stage, they selected several e¢fficimpanies according to their internal
financial ratios and in the second stage, they utilized a goal programming approach to selecting the most perfect partners
among them. A dynamics ndimear model was proposed to examine the choice of using EnteResource Planning
(ERP) systems versus Electronic Market Places (EMPSs) considering value creation and competitiveness in a supply chain
partnership (Biehl, 2005). A system was proposeHayand Hon2 0 05) t o eval uate partners
market conditions over time by considering multiple quantitative and qualitative criteria.

Since supply chain is interactive and contains feedback loops, simulation can be an effective tool to analyze it. In risk
analysis, spreadsheet simulation, systgmachics, discretevent dynamic systems simulation, and business games are
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four types of simulation methodologies for supply chain management (Kleijnen, 2005). The use of system dynamics
modeling in supply chain has been increasing recently due to dynaoice of supply chain and the complexity of its
analysis. (Angerhofer and Angelide2000) presented an overview of system dynamics modeling in supply chain.
Application of system dynamics in supply chain up to 2004 was reviewé@8Hughi and Javalagi004).(Georgiadis et
al. 2005) utilized system dynamics for capacity planning in a food supply chain. Analytic hierarchy process, system
dynamics, and discrevent simulation were integrated @gabelo et al2007) to model the service and manufactgrin
activities of multinational construction equipment in a supply ch@haji and ShafaeR011) proposed a system
dynamics model for upstream and downstream partner selection in astagéi supply chain network consisting of
suppliers, manufacturersetailers, and customers, considering information sharing in the supply chain. They supposed
that information about four factors consisting of price, quality, lead time, and service level as the most important ones in
upstream partner selection was shamedrag entities in supply chain network. They considered order ratio and partner
loyalty as two most important factors in downstream partner selection and rate allocation. Their work was restricted to
the assumption that the aforementioned factors for wpatgartner selection were known before decisiaking and
their values were constant. Thus, they utilized a fuzzy ANP approach teattriftute upstream partner selection. They
analyzed their system dynamics model in partner selection and showedelihandldel for partner selection and
information sharing outperformed the fixed interval order system considering supply chain costs and customer satisfaction
(fixed interval order system is a classical inventory control model and the selection proa@ss &ccbrding to the
earliest due date (EDD) method).

In this paper, we propose a system dynamics model for partner selection instadg@osupply chain network
consisting of suppliers and retailers. We extend the model presentgtidjiyand Shafae2011) by assuming that price
and service level, which are the most important factors in upstream partner selection, are dynamic and their change
i nfl uences e ac-makingeproaessfae supptier sglection, slynamically. We also consideredctari | er ' s
order ratio and loyalty as two factors influencing downstream partner selection as menti¢iledjitgnd Shafae2011).
Our model addresses a supply chain including suppliers and retailers. It presents an approach to simulating the tendency
of each supplier (retailer) to select downstream (upstream) partner and the impact of their policies in the whole supply
chain

II. NOTATIONS AND PROBLEM FORMULATION

In this section, we will present a model for partner selection for both suppliers and retailers. For the sake of simplicity,
we present the model for a supply chain consisting of two suppliers and two retailers; however, without loss of generality,
this madel can easily be adopted for any number of suppliers and ret&ilgrd.) represents a part of the model that
belongs to the first supplier. The soiwdel, which is related to the second supplier, is same as the model presented for
the first suppker. We can also use this model for any number of suppliers.

Now, we explain variables of the first supplier subdel and the relationships between variables and mathematical
equations, which construct the structure of the system dynamics model and wiilized in the simulation in the next
section. It is noteworthy that all of the variables existing in thensodiel related to the first supplier are also present in
the submodel that belongs to the second supplier in the same way. For simplicitystwagntion the variables for the
submo d e | of the first supplier. From now on, we represe
“Supplier2,” and the first retailer by *“a&iabtesthatageruded and
in Supplierl submodel are illustrated in Table | and each of them is explained. Rate variables related to Supplierl are
also illustrated and explained in Table Il. Retailerl-sdalel is also illustrated iRig (2), and level and rate variables
associated with Retailerl sufodel are presented and explained in Tables Il and Ill, respectively. Needless to say,
Supplier2 (Retailer2) suimodel and its variables are same as Supplierl (Retailertingdbl and its wdables.
Accordingly, the whole model including two suppliers and two retailers is illustratéid (8). This model illustrates all
the relationships between suppliers and retailers and shows the structure of dynamic upstream and downstream partner
selection problems. In the next section, we formulate the presented model illustri@ig¢binand will explain how its
variables are related to each other and to other auxiliary variables. In the next section, the structure of the dynamic
decisionmaking process for partner selection considering both suppliers and retailers will be explained.
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Fig 1. Supplierl suimodel

Il. SYSTEM DYNAMICS MODEL FORMULATION
Since variables and equations for suppliers are the same and different retailetlsehsanme equations, we only
present formulations for Supplierland Retailerl.
Also, at each level of variables, the level variables of Suppliertradel are calculated as the integral of rate
variables that enter it minus rate variables that exit itok®As:
3O0OPBAEE AT OU3 Ob b ORABID 3 O b ORAKDBDO 8 O
3 Ob Do ARARAGH 1 ZEACO EDI A O
30DBdi AR EAO B AO
3 O b b AHAGAROERA O S 8h O



66 M. Alipour, Y. Zare Mehrjerdi  ...ceeeeceenennnnn. A System Dynamics Model for Joint Upstream and ...
3 O D DO ARAAGH | ZEAQD AEDI A O
30D DAAROEAOAB AO

3 O b b AHAGARKERA O ABDI A0
417 OAAR@I2IA O HABBO® DI EAO 3 Ob bl DAROEARI21A O AHEOBAMD
417 OAAR@IA0ABBO® DI EAO 3 0D bpl EGARAOEAT2IA O ApEOBMCD
3 O b b Cd ADADIARRD AT 20K O oDl A O 3 O b b AHAGAROERA O BBV
3 0 ppCd ADADIARRO AT ZR O A A O3 O0b b AHAGAROERA O A OBV

30D BdARRAGEHTTGAGQ OA T3 O BDdARAREDSA @ q

In Eq. (1), Supplierl inventory integral is a level variable that calcutatesilative inventory multiplied by time and
is used to calculate the total cost of inventory. Total inventory cost is also used to calculate the price of sellinig each un
of product by Supplierl. Supplierl backlog integral in Eq. (2) is also used tdatalthe total cost of backlog and has
impact on Supplierl product price. Supplierl backlog is an auxiliary variable of Suppliemosieband is calculated as
follows:
3 0P DA ARAACE 1 3 (rb b ARARAGH | ZEACO ApE B O DA ARMRAEH 1 ZEACOAET AO

Suppleerl price for each unit of product is dynamically calculated through the system dynamics model according to
the following equation: ~ o o
3 0P DBEEGOIOOAEBOBAEDD Bl EADCBDMEEROI O

3 Ob bpER AR TEQ 103G OAIDJER A GAE THR®I BAME | & O P DdARAMEHE 11X C OAI

3 O b b ARARAGEA 11H0D@I B AOE iTA

30DDp EAMOIAROAAEOAA )
TABLE I. Level variables associated with Supplierl-sutdel
Level variable Explanation
Supplierl inventory Level of product inventory for Supplierl
Supplierl backlog of Retailerl Level of orders received by Supplierl from Retailerl which have not beenygfied
Supplierl backlog of Retailer2 Level of orders received by Supplierl from Retailer2 which have not been filled yet
Total ordgLLrSIri\:eEetallerl to Total orders issued to Supplierl by Retailerl containing orders that are filled or notdfilled
Total order from Retailer2 to
Supplierl Total orders issued to Supplierl by Retailer2 containing orders that are filled or not filled

Supplierl total order filled for
Retailerl Total orders that have been filled so far for Retailerl by Supplierl

Supplierl total order filled for
Retailer2 Total orders that have been filled so far for Retailer2 by Supplierl

Sum of inventories that Supplierl has over time. In fact, it calculates the sum of the inver]
multiplied by time. This variable is used to calculate average inventory level for Supplie
Sum of backlogged orders that Supplierl has over time. In fact, it calculates the sum o

Supplierl backlog integral backlogged orders multiplied by time. This variaisl@sed to calculate average backlog lev

for Supplierl.

Supplierl inventory integral
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TABLE Il. Rate variables associated with Supplierl-swidel

Rate variable Explanation
Supplierl rate in The rate at which product arrives at supplierl product inventory
Supplierl orderate of Retailerl Rate of order arrival at Supplierl issued by Retailerl
Supplierl order rate of Retailer2 Rate of order arrival at Supplierl issued by Retailerl
Supplierl fill order rate for Retailerl The rate at which Supplierl fills orders receiven Retailerl
Supplierl fill order rate for Retailer2 The rate at which Supplierl fills orders received from Retailer2
Supplierl backlog This variable in each moment of simulation is equal to Supplierl backlog level varig
Supplierl inventory Thisvariable is equal to Supplierl inventory level variable

Retailer] safety

Y Constant backlog
mventory

satisfaction by Retailerl

Supplier] fill order
rate forRetailer 1

~ 5 » Retailerl
Retailer] Rate in Inventory Retailer] Rate out

Supplier 2 fill order
rate for retailer 1

Retailerl backlog
threshold

Retailer] backlog

Retailer] Order rate
from customers

Retailer] Fill
order rate

Retailer] market

Order rate from share

Retailer] to Supplierl

.~ Order rate from
Retailor] to Suppliers

Order rate of
Retailer] to Supplier2

Constant order factor
for Retailerl

Customer orders

Fig 2. Retailerl submodel

In Eqg. (3), the price of selling each unit of product by Supplierl in each moment of time is calculated based on the
sum of the total inventory cost and total backbogt until that moment. Total cost is divided by total order received by
supplier 1 until that moment to obtain the cost incurred by each unit of order. Supplierl purchasing price for each unit of
product is also counted by the price of product that seidpgells. Marginal profit factor is to consider supplier marginal
profit in each unit of product.

Supplierl rate in, which is a rate variable of Suppliertraolel, is a parameter of the model and its value is defined
before simulation. Supplierl ratetpwhich is also a rate variable of Supplierl sobdel illustrated irFig (1), is an
increasing function of Supplierl level of inventory and backlog. If Supplierl inventory is greater than a predefined
parameter named Supplierl safety inventory, 8eidprate out in each moment of simulation will be calculated according
to the following equation:

30DPICEADMROH T T OAAR A A GE O ABKDEHIB DO DI ARG, T @ =
3 O b bp) H A 7DD sy OAAERIOBAT OT OU (4)
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In the case that Supplierl inventory is lower than or equal to Supplierl safety inventory, Supplierl rate out will be
equal to zero.

In Eqg. (4), when Supplié@ inventory is lower than Supplierl safety inventory, the phrase in parenthesis will be lower
than 1 and, consequently, its logarithm will be less than 1. Thus, Supplierl rate out will decrease, that is, the giroducts wi
leave Supplierl inventory with @maller rate. Moreover, if Supplierl inventory is less than Supplierl safety inventory,
Supplierl rate out will be equal to zero. Supplierl safety inventory and Constant backlog satisfaction by Supplierl are
input parameters of the model. Supplierl ordee rfrom Retailerl, which is a rate variable of Supplierlreobdel
illustrated inFig (1), is equal to variable order rate of Retailerl to Supplier 1, which is a rate variable of Retaderl sub
model illustrated in Fig2). In fact, these variables connect Supplierl and Retailerinsdels to each other. Each
retailer’s orders wild.l be distributed among suppliers
that has greater priority weight bdse on a speci fic retailer’s idea wil!/l re
shows the way Retailerl order rate to Supplierl is defined:

I OAGODEA OAFIBIGD bd ERAO HE IOABOOB OPPd EAO
I OAGOD KA O HBIOIO® BI EAO
22 A O AHBI0L O-OAEEOEIEGDD b Bl ERIOZEA O HABIOED OEOEA O v

As we mentioned before, price and service level (SL) are considered as two factors that dynamically define each
retailer priorities to purchase frosuppliers. We define service level of each supplier for each retailer in each moment of
time as the fraction of orders issued by retailer until that moment which is responded by supplier. For example, service
level of Supplierl for Retailerl is calculdtas follows:

For each supplier and retailer, service level is defined dynamically over time in the same way. Consequently, priority
of eachretailer to buy from each supplier in each moment of time is defined based on supplier service level and price
For example, priority of Retailerl to buy from Supplierl is defined based on the following equation:

2 A0 AHBIOK OQEROEEIRO P Pd EAO
0QEK I BT O @EAIGRAGAHER2 AOHRIZAA B O EABD bd 0EDEGR A
3.EI Bl O@EAIORRHE S ADDPA3EAIQA ODET AO
23 O D b ABMAACE | 2 ACO Aol3] G BCPA ABABRGEG B OCA OE T 1 A 0

In Eq. (5), Priceimportance for Retailerl, Retailerl expected price, SL importance for Retailerl, and Supplierl
backlog threshold are parameters of the model and policy parameters related to Retailerl. Price importance for Retailerl
is a preference weight defined for priz&sed on Retailerl opinion and SL importance for Retailerl is a preference weight
defined for service level based on Retailerl opinion. In Eq. (6), Order rate of Retailor 1 to suppliers is defined based on
the following equation:

| OAGODEA O AHBICIO® D1 E-A0sae AOABIKAABI21AD AET HAT O OU
2 AOABIAMBIOOAT TATAUO O ARBOABIR@ OAET AO (7

Eg. (7) indicates that if Retailerl backlogged orders level isaréladn its safety inventory level, it issues orders
according to the difference between its inventory and backlog level. Retailerl inventory in Eq. (7) is defined same as
Supplierl inventory level and calculated according to the following equation:

2 AGRGET OATAT OU2A0AHADAD®D 2 A0 HSDADAO A O W

Retailerl rate out in Eq. (8) has the same definition as Supplierl rate out and in the case that backlog level of Retailerl
is lower than oequal to Retailerl backlog threshold, or inventory level of Retailerl is lower than or equal to its safety
inventory level, it equals zero; otherwise, it is obtained using the following equation:

2A0HBADBO #1171 OAAREIAGE O ARAGERE? A O ABRAAE] T
2 A0 hE T DA TTOA OADIAMBIOBAT O OU 9)

In Eg. (8), Retailer 1 rate in is equal to total fill order rates of suppierfetailerl and obtained based on the
following equation:

2 A0 HBAPEB 3 Ob b AHAGAROERAR O AE 3 10® b ARAGAROERAR O HET T O

I n Eq. (10), each supplier’s fill order rate for ret:é
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order ratio and loyalty to the indicated supplier. For instance, Supplierl fill order rate for Retailerl is defined based on
the fllowing equation:
3 O b bd AHAQAROERR O HET AO
3 O b bp A O
z 3 O b b PEYEG xQAEENIURAA O AHBBI QN OEO b BpibEEIXOMEEIE OO pop
In Eg. (11), Sum of Supplierl priority weights is the sum of Supplieidrities for Retailerl and Retailer2 in the
presented model and each one is defined according to order ratio and loyalty of the related retailer. For instance, Supplierl
priority for Retailerl is defined dynamically over time as follows:
3 O P DA RO WOE GEB OAET AO
, T UKI ©OF O EAIONRHE2 AOHDET UABOBDHN EAO
/| OAGOEE DT O EAIORAHE? AOME IOABLODBIODDI £A O
23 OPD DA ARAMAE I ZEACOAPET T O
73 O b D ORAAERDONET T C PG
In Eq. (12), Loyalty importance for Retailerl and Order ratio importance for Retailerl are parameters of the model
and their values are defined based on Supplierl degisskars. We have assumed that if backlog level of Supplierl is
below (above) Supplierl safety backlog, priority of supplierl for Retailerl will decrease (increase) according to their
ratio. We have the following equations:
2AODET AROBOBDI EAO
47T GAAR@IRIA O HABBO® DT E A G AOARW®I2IA O ABBO® DI EAO
417 OAAR@IAOCABBO®BPI EAO
2 AOAEIOABODBIODDD EAO
3 0P DpERGATD A O HE B ODDPTEGRICOEZEAOHET T O
3 0D bpERMGRACO &A ® QE |

TABLE Ill. Level variables associated witetailerl submodel

Level variable Explanation
Retailerl inventory Level of product inventory for Retailerl
Retailerl backlog Level of orders received by Retailerl from customers which have not been filled yet
X : 5! . gy
e — y i 5 ]
= A, k X ® :

Fig 3. System dynamics model consisting of two suppliers and two mstaile



70 M. Alipour, Y. Zare Mehrjerdi  ...ceeeeceenennnnn. A System Dynamics Model for Joint Upstream and ...

TABLE 1V. Rate variables associated with Retailerl-suadlel

Rate variable Explanation
Retailerl rate in The rate at which product arrives at Retailerl product inventory
Retailerl rate out The rate at whiclproduct leaves Retailerl product inventory

Retailerl order rate from . .
Rate of order arrival from customers to Retailerl
customers

Retailerl fill order rate The rate at which Retailerl fills orders received from customers

Order rate of Retailerl wuppliers | The rate at which Retailerl issues orders to suppliers

1V. SIMULATION AND DISCUSSION

The proposed model could be simulated considering different values for policy paraimstensst in the model,
such as safety inventory level of suppliers and retailers, constant backlog satisfaction of suppliers and retailers, backlog
threshold, etc. By utilizing simulation, we could see the behavior of important variables of the madeduldhhelp us
to choose policies that caused the model and, consequently, the supply chain to show better performance considering both
suppliers and retailers.

We simulated the presented model considering two suppliers and two retailers using Vengme sdb simulate
the model, we defined values of parameters for suppliers and retailers according to the scenario illustrated in Tables V
and VI. In this scenario, we assumed that suppliers received products at equal rates from upstream partnenemnd custo
orders were equally distributed among retailers. Considering the same parameters for Supplierl and Supplier2 and the
same parameters for Retailerl and Retailer2, according to Tables V and VI, it is obvious that the trend of variables over
time must behe same for different suppliers and retail&iig. (4) represents the rate that the product leaves Supplierl
inventory (Supplierl rate out) or supplier2 inventory (Supplier2 rate out). It is obvious that the rate that products leave
the supplier’”s inventory f | ucrametars aetheaame forrRdtailerl andRetsilera, n t
the rate of filling orders by suppliers for each retailer is half the Supplierl rate out and Supplier2 rate out, a&slillustrat

Fig (5).

Figd. The rate that pro d Supplgerl hnd Supmiersratepopt) i er s’ i nvento

TABLE V. Values of variables associated with Supplierl and Supplier2

Parameter Value (distribution)

Purchasing price for Supplierl 1000
Purchasing price for Supplier2
Marginal profit factor for Supplierl 11
Marginal profit factor for Supplier2 '
Supplierl backlog cost per unit pgéne

. . - 20
Supplier2 backlog cost per unit per time
Supplierl holding cost per unit per time 20
Supplier2 holding cost per unit per time
Supplierl safety inventory

. . 100
Supplier2 safety inventory
Constant backlog satisfaction by Supplierl 0.05
Constant backlog satisfaction by Supplier2 '
Order ratio importance for Supplierl 3
Order ratio importance for Supplier2
Loyalty importance for Supplierl

. . 10

Loyalty importance for Supplier2
Supplierl backlog threshold 20
Supplier2 backlog threshold
Supplierl rate in I
Supplier2 rate in 0.5*Uniform (5,10)
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TABLE VI. Values of variables associated with Retailerl and

Retailer2

Parameter Value (distribution)
Constant backlog satisfaction by Retailerl

Constant backlog satisfaction by Retailer2 01
Retailerl backlog threshold 30
Retailerl backlog threshold

Retailerl safety inventory 50
Retailer2 safety inventory

Retailerl market share 05

Retailer2 market share
Customer orders Uniform (10,20)
Retailerl expected price

Retailer2 expected price 2000
Price importance for Retailerl 10
Price importance for Retailer2

SL importance for Retailer 1 5

SL importance for Retailer 2

Fig 5. The rate of filling orders by suppliers for retailers (Supplierl and Supplier2 fill order rate for Retailerl and Retailer2

Inventory level of suppliers is illustratedhing (6). It is clear frontig (6) that inventory level of suppliers is increasing
slightly over time. The level of backlogged orders from retailers for each supplier is also illustr&igd4h Each
supplier’”s backlog | evel f or t h\wandtcWw osdllates arouadda censtantvaluedi o o

Fig 6. Inventory level of suppliers (Supplierl and Supplier2 inventory)

Fig7. Suppliers’ l evel of backlogged orders (Suppli

The trend of suppl i etheaboveaneationed sceparipforihe \values of pacametersrisglepicted
in Fig (8). As we see in this figure, price of selling each unit of product by each supplier slightly increases from about
$1122 to about $205%ig (9) shows the inventory leV for retailers over time and it can be seen that inventory level of
retailers fluctuates around 50, which is the safety inventory level for retailers according to Table VI. As wEigee in
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(10), level of backlogged orders for retailers also oge#laaround a constant number. Since all the parameters for
suppliers and retailers are similar, priorities of suppliers to fill orders for retailers and priorities of retailersrtorbuy
suppliers are the same and almost near a constant number

Now, we consider a change in model parameters. Since we cannot clearly understand changes in the model by
changing more than one parameter, we consider just one parameter to change and investigate the impact of its change on
the whole model. For example, we assubha market share of Retailerl becomes greater than market share of Retailer2
and equal to 0.7, and all the values of other parameters remain constant. Inventory level of suppliers changes according
toFig(11). Each Suppl i er ' gesiablevardmtieosonge tilne ivtents tdosafetyoinmentery lavel.
It may happen because of the fact that when suppliers have to deal with one retailer instead of two retailers most of the
time, they have less challenge and their product inventory lexaris stable and near safety inventory level. However,
it is obvious inFig (12) that in this situation, their level of backlogged orders grows dramatically over time and their price
decreases in comparison with the past, becoming equal to $196@, end of simulation, according Eg (13). In
comparison with the previous situation, inventory level decreases and backlog level increases, consequently leading to
decrease in the price. It is noteworthy that the price is strictly dependentaosthe inventory and backlog, according
to the presented model in the previous section, and changing them changes the price. In this case, we can also see tha
Supplier2 fills more orders for retailers than Supplierl does, especially near the end afi@migs (14 and 15)).
Also, according td-igs (14 and15), after nearly 600 hours of simulation, the rate of filling orders for Retailerl in some
moments of simulation is equal to zero; this occurs because in these moments, the level of backlogged orders from this
retailer to suppliers is less than backlbgeshold of suppliers.

Fig 8. Price of selling each unit of product by suppliers (Supplierl and Supplier2 price)
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Figl 0. Retailers' level of backl ogged orders (Retai

Fig 11. Inventory level of suppliers‘;ft‘épincreasing market share of Retailerl
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Figl2. Suppliers’ IeveI of backlogged orders after i

Figl 3. Suppliermé”“’w price after increasing market

\

Fig 14. Order rate filling of Supplierl for Retallerl after increasing market share of Retailerl

s
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Fig 15. Order rate filling of Supplier2 for Retallerl after increasing market share of Retailerl

We can also change other parameters, such as the policy parameters related to suppliers, to see their impact on the
whole system. For example, we changedsiety inventory level of Supplierl from 100 to 30. It can be understood from
Figs (16 & 17) that price of selling products by suppliers changes in comparison with the first scenario presented in Tables
V and VI. It is clear from these figurékat price of selling each unit of product by Supplierl decreases in comparison
with the previous scenarios and stands near $1883 at the end of simulation, whereas the price of Supplier2 increases as
compared with the previous scenarios and becomes eq$a387 at the end of simulation. We see that a change in
policy parameters of one supplier has impact not only
has impact on priorities of retailers to buy from suppliers over time.nWilgecompare the results obtained in the first
scenario in Tables V and VI with the third scenario for changing policy parameters of Supplierl, as it is cledf& Figs
&19), each retailer’s priority tththdrypreferéncedgorbuy&aenpSudplie@r 1 i
and this may be because of the fact that retailers prefer suppliers with smaller price to suppliers with greater dervice leve
(considering importance weights of tene pcpdrdingtotee)first sderaioh s u g
for the model parameters presented in Tables V and VI, is representeqiB)iighich shows that it tends to 1. It means
that after some time, suppliers fill most of the orders received from retailers. Serelkeflsuppliers to retailers in the
second scenario (in the case that 0.7 of customer orders belong to Retailerl) is depictedli®, R@gs21.& 22).
According to these figures, change in the orders of Retailerl received from customers (megkbéashaore significant
decreasing effect on the service level received by Retailer2 than that by Retailerl.

More scenario analysis can be conducted on the presented model to become more familiar with the behavior of
suppliers and retailers in the sitigait of changes in policy parameters and other parameters of suppliers and retailers in
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the system dynamics model.

Fig 16. Price of Supplierl after decreasing its safety inventory level

Fig 17. Price of Supplier2 after a‘éé"r"éasing its safety inventory level

Fig 18. Service level of suppliers accc;FdiHQ to the first scenario in TablardV

Fig 19. Service level of Supplierl to Retailerl after increasing market share of Retailerl

Fig 20. Service level of Supplierl to Retallerz after increasing market share of Retailerl

Fig 21. Service level of Supplier2 to Retailerl after increasing market share of Retailerl
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Fig 22. Service level of Supplier2 to Retailer2 after increasing market share of Retailerl

V. CONCLUSION

In this study, the strategic partnering problem was studied in a supply network considering information sharing. A
model was proposed to consider bopistream and downstream partner selection in a supply chain consisting of suppliers
and retailers. The proposed model had the flexibility to adapt to any number of suppliers and retailers in supply chain.
Price and service level were considered astwoimpa nt f actors dynamically i mpact.i
buy from suppliers over ti me. Order ratio and | oyalty
priorities to sell product to retailers. The whole model consistimg@msuppliers and two retailers was simulated and the
impact of policy of suppliers and retailers was discussed.

To complement this work, the future research lines can be: studying the impact of different parameters related to
suppliers and retailers ahe behavior of the whole system, especially on product price and cost of supply chain;
combining MCDM (MultiCriteria DecisioAaMaking) methods such as AHP (Analytical Hierarchy Process) and ANP
(Analytical Network Process) with system dynamics modelirgptomize supply chain performance criteria; considering
other aspects of transportation such as transportation cost and transportation time in the model to measure and evaluate
the performance of supply chain; applying different policies of suppliersedaiters to fill orders and issuing orders;
and considering uncertainty of parameters using probability theory or fuzzy theory.
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