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Supply Chain Configuration Model for New Product Development:  
A Multi-objective Approach 

 

Abstract 

Supply chain configuration involves selection of suppliers, parts, processes and transportation 

modes at each stage of the supply chain out of several alternatives that vary in cost, lead-time and 

other measures. Traditionally, the supply chain configuration decision has been done based on 

costs (inventory, procurement, transportation costs, etc) and other quantitative measures. 

However, experience has shown that other subjective criteria such as alignment of business 

practices of partners in the supply chain network also influence the configuration and 

stability/reliability of the supply chain. This paper presents a multi-objective goal programming 

approach to supply chain configuration during new product development. In addition to using 

various production and inventory costs, the model also includes compatibility of firms in 

configuring the supply chain. The methodology is demonstrated through an illustrative example. 

Keywords: Goal programming, supply chain configuration, new product development 

 

1. Introduction 

Supply chain configuration involves selection of suppliers, parts, processes and 

transportation modes at each stage of the supply chain. The selection decisions are made out of 

several alternatives that vary in cost, lead-time and other measures. Traditionally, the scope of the 

supply chain configuration problem has been limited to inventory placement decisions at various 

nodes of a supply network (Ettl et al. 2000). It has been assumed that at each stage planners would 

already have an option before making inventory placement decisions.  However, this severely 



 

limits the opportunity to optimize the overall cost of the supply chain (SC) because the option 

selected at a particular node may not be the best given a firm's business practices. Therefore, the 

current approach is to simultaneously consider the supplier (or process) selection decision and the 

inventory (safety stock) placement decision (Graves and Willems 2005, 2008). 

Inventory placement decisions are just one part of the global supply chain management 

equation. In addition to these hard numerical metrics, there are other factors (such as alignment of 

business culture and management practice of parties in the supply chain network) that equally 

influence the sustainability of the supply chain but are difficult to quantify. 

Therefore in order to meet the challenges of globalized marketplace, manufacturers are 

currently pursuing strategic partnership with few key suppliers for long term growth. As 

companies are under tremendous pressure to reduce the product development time and cost and 

improve the quality and functionality, their supplier selection criteria have changed significantly in 

recent years. Instead of selecting the lowest cost bidder as that used to be the standard industry 

practice in the past, companies are now considering total cost of ownership as a new paradigm for 

supplier selection methodologies (Monczka et al. 2008). Furthermore, as firms have increased 

their level of outsourcing, they are becoming more dependent on their suppliers. However, the 

challenge facing most firms is how to build the right alliance in order to improve their overall 

performance, innovation, competitiveness, and long-term growth. As reported in Trkman and 

McCormack (2009), Chrysler had to shut down four plants in 2008 because of cash-flow problems 

of its supplier Plastech. 

While the benefits of configuring the supply chain at an early stage of product 

development (PD) have been well documented in both the PD and supply chain literature (Fine et 

al. 2005, Zhang et al. 2009), the existing supply chain configuration models are centered around 



 

inventory/safety stock placement decisions and focus only on minimization of total supply chain 

costs (Graves and Willems 2000, 2003, 2005, 2008, Bossert and Willems 2007, Li and Womer 

2008). Prior models do not consider soft or intangible variables like the alignment of business 

practices among supply chain partners. Arguably, such supply chain configurations may not be 

stable and thus may witness early failures, like the ones at Chrysler in 2008 (Trkman and 

McCormack 2009). 

The objective of this paper is to develop a multi-objective optimization model for supply 

chain configuration during product development. Unlike the existing literature, the paper includes 

both hard (supply chain costs) and soft (compatibility of firms) variables in the optimization 

model. Since the soft variables that determine alignment between supply chain partners are 

subjective in nature, we use fuzzy logic to quantify those variables. A case study is presented from 

the existing literature (Graves and Willems 2003) to show the advantages of the proposed multi-

objective approach over the single objective approach used in the benchmarked case study. 

In section 2, we present our multi-objective optimization model for supply chain 

configuration along with the genetic algorithm for solving the model. Section 3 presents a case 

study to demonstrate the application of the proposed model. Finally, section 4 provides concluding 

remarks with some thoughts for further work. 

 

2. Proposed Multi-objective Supply Chain Configuration Model 

The supply chain configuration model presented in this paper consists of two objectives: 

maximization of the total compatibility index in strategic alliance and minimization of the total 

supply chain costs. We use goal programming model to formulate the given supply chain 



 

configuration problem. Following section describes the calculation of total supply chain costs, 

compatibility index of the partners, and the formulation of the goal programming model. 

 

2.1 Calculation of total supply chain costs (TSCC)  

Similar to the approach taken by Huang et al. (2005), a supply chain is modeled as a network 

where nodes denote members of the supply chain and arcs denote the relationships between the 

nodes (Figure 1). Generally speaking, there are three types of nodes in a supply chain network: 

procurement nodes (set P, where raw materials are purchased from outside suppliers), 

assembly/manufacturing nodes (set R, where raw materials are transformed into subassemblies 

and end products) and end nodes (set E, where sub-components are finally assembled into the end 

products and transferred to outside customers).  The procurement nodes are those that do not have 

any incoming arcs (i.e., they represent the purchase of components outside the supply chain). The 

assembly/manufacturing nodes represent nodes where one or more components are combined 

together. For arc (i, j), δij is used to indicate how many units of upstream component i are required 

per downstream unit j.   

 

 

 

Figure 1. Typical supply chain network 

We assume that each node provides 100 percent service time (guaranteed output service 

time), Si
out to its customer(s) and therefore do not explicitly model a tradeoff between possible 

shortage costs and inventory costs. This means that a customer order at time t must be filled by 
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time (t + Si
out). This assumption is consistent with what is available in today’s competitive 

environment, as most managers desire a 100 percent service level from their suppliers while also 

striving to provide a 100 percent service level to their own customers.  

Furthermore, we also assume that the inventory system for each node of the supply chain 

network follows a periodically reviewed base-stock policy. At the beginning of each common 

review period λ, each node reviews its local inventory levels and places orders to their suppliers to 

bring the inventory position up to a fixed base-stock level.  

At each node, there are several alternative suppliers to choose from. Each alternative 

supplier option Oi at a node has deterministic production lead-time 
iiOT and production cost

iiOC . 

The production lead time is the time it takes a customer to receive the supply for an item from its 

supplier after placing an order. This includes the processing time at the node plus any 

transportation time for shipping the item. The production cost of a supplier includes the labor, 

material, and transportation costs to supply the component.  

Apart from performing their respective operations, each stage also serves as a potential 

inventory location point in the supply chain network. The optimal inventory level for each 

inventory location is also a decision variable in the model. Therefore, the objective of the model is 

to select supplier options and their corresponding guaranteed service time at each stage in order to 

minimize the total supply chain cost, consisting of inventory and production costs.  

For this model, it is assumed that external customer demands occur only at the end stage 

and follow normal distribution, Zj ~ N(µj, σj). Since each stage operates a base-stock policy and 

there is no time delay in ordering so that in each period all stages see the external customers 

demands, then demands at the upstream stages, also called dependent demands, are derived from 

the requirements of the bill of material. With δij representing the number of component i needed at 



 

node j in order to produce one unit of component j, then for the upstream stage i the demand is 

normally distributed with: 

∑= jiji μδμ
       (1) 

 

∑= 22
jiji σδσ

       (2)
 

Just as in Graves and Willems (2003), it is assumed that each stage i guarantees an output 

service time out
iS  by which it will satisfy demand from its downstream stages. However, for the 

end stage, the output service time can be given by the customer or determined by the optimization 

model. Conversely, each stage j is guaranteed an input service time in
jS  by its immediate 

predecessors. This is the time it takes to get supplies from its immediate suppliers after orders 

have been placed. In practice, stage j cannot start production until all inputs are received. Then, the 

input service time for stage j is given as the maximum of the output service time of all its 

immediate predecessors: 

 { }out
i

in
j SS max=   for all inputs nodes      (3) 

At each stage, several alternative suppliers are available for selection. Let ci and Ti denote 

the production cost and production time at stage i, respectively. Then, once a supplier option Oi is 

selected for stage i, its production cost ci will be set to
iiOC and production time Ti, will be set 

to
iiOT respectively.  

Next, inventory coverage period is calculated from the replenishment lead-time Li, review 

period iλ and the guaranteed output service time out
iS  of the stage. The replenishment lead time 

includes the waiting time for inputs and the processing time at that stage. Therefore, the Li is given 

as: 



 

i
in
ii TSL +=         (4) 

By using the above mentioned relations (Van Ryzin, 2001) and assumptions, we calculate the total 

costs of inventory as follows: 

First, the cost of average on-hand inventory(AOH) at each node i is given as: 

(Cost of AOHi) = ii AOHC ×       (5) 

Second, the cost of the working inventory (WIP) at each node i is given as: 

(Cost of WIPi) = ii WIPW ×       (6) 

And finally, Then the total cost of inventory at each node i is given as: 

(Total inventory cost)i = ( ) ( ){ }iiiii WIPWAOHCh ×+×    (7) 

Where hi denotes the per-unit holding cost for inventory at stage i. Similarly, let H denote the time 

interval of interest to the decision maker, then the production/procurement cost (i.e., COGS) at 

each node is given as: 

(Production/procurement cost)i = ( )iicH μ××  

Therefore, the total cost at each node is given as: 

(Total cost)i = ( ) ( ){ }iiiii WIPWAOHCh ×+×  + ( )iicH μ××    (8) 

For the entire supply chain network, the total supply chain cost is given as the sum of the 

total cost at each node. That is: 

 

Total supply chain cost = ( ) ( ){ } ( )[ ]∑
∈

××+×+×
Ni

iiiiiii cHWIPWAOHCh μ
 (9)

 

2.2 Calculation of supply chain compatibility index (SCCI)  

Every supply chain network consists of different players, with each player acting for its 

own self-interest. Therefore the selection of compatible players in the supply chain network 



 

becomes important in order to increase the stability of the supply chain. In this research, we 

consider three key qualitative factors in determining the compatibility index of SC partners at the 

early stages of product development. The factors are structural (cultural alignment, 

communication and information sharing, and coordination and cooperation); managerial 

(managerial trust and commitment, compatibility in strategic goals, conflict management 

techniques); and financial (profit margin, return on investment, bond rating). These measurements 

are subjective in nature because it is difficult to quantify those variables during the early stage of 

product development. Therefore, we use fuzzy logic to compute the compatibility index for each 

node. For a detailed fuzzy logic framework for calculation of compatibility index, readers are 

encouraged to see Famuyiwa et al. (2008). Thus, each supplier alternative Oi at a node i will have 

a compatibility index factor
iiOβ . Where, βi represents the compatibility index of each node, i, of 

the supply chain. Thus and the total compatibility index of the supply chain is given as 

Total SCCI = 
⎭
⎬
⎫

⎩
⎨
⎧∑

∈Ni
iβ          (10) 

 

2.3 Formulation of Goal Programming (GP) model 

In this section, we present the weighted goal programming model for supply chain 

configuration. Let TSCCλ  denote target value for total supply chain cost, CIλ  denote the target 

value for total compatibility index, wTSCC and TSCCΔ  denote the weight and deviation of the total 

supply chain cost from its target value, and wCI and CIΔ  denote the weight and deviation 

compatibility index from its target value. Then the weighted goal programming formulation of the 

multi-objective problem is given as: 
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ix. 
iiOy is binary for i∈  N and Oi 

where ΔTSCC, ΔCI, out
iS  and 

iiOy  are decision variables. Constraints (i) and (ii), referred to as 

soft constraints, ensure that the deviations of both total supply chain cost and compatibility are not 

greater than their target values. Constraints (iii) and (iv) apply to production time and production 

cost corresponding to the option selected at each node. Once a supplier option is selected, the 

production lead time and production cost of the node are set to the corresponding production lead 

time and production cost of the option selected. Constraint (v) ensures that the inventory coverage 



 

time is non-negative since back ordering is not allowed. Constraint (vi) ensures that once a 

supplier option is selected, the compatibility index of the node is set to the corresponding value of 

the compatibility index of the supplier selected. Constraint (vii) ensures that only one supplier is 

selected at each node (single sourcing). Lastly, constraints (viii and ix) represent non-negativity 

and binary constraints.  

3. Configuration of a Bulldozer Supply Chain - An Example  

Here we demonstrate the multi-objective supply chain configuration model by applying it to a 

bulldozer supply chain as given in Graves and Willems (2003) (referred to as GW). The GW case 

study is used as a benchmark to show the improvements in results due to the proposed multi-

objective optimization model. The bulldozer supply chain is an example of a heavy industry 

supply chain. The components of a bulldozer can be broadly combined into 14 major groups: (1) 

frame assembly, (2) case, (3) brake, (4) drive, (5) plant carrier, (6) platform, (7) fender, (8) roll-

over, (9) transmission, (10) engine, (11) fan, (12) bogie assembly, (13) pin assembly, and (14) 

track-roller frame.  

Since our objective is to compare the performance of the multi-objective optimization 

model with that of GW’s single objective approach, the supply chain setting in this paper is the 

same as that in GW. In other words, for the supply chain configuration, the average daily demand 

is set at 5 and the daily standard deviation is 3. Furthermore, the demand bound is equal to the 

95th percentile of demand, so that the safety factor is equal to 1.645. The following assumptions 

are made for the purpose of analysis:  the bulldozer manufacturing company uses annual demand 

for configuring the supply chain, there are 260 days per year, and the company applies an annual 

holding cost rate of 30 percent when calculating the inventory costs. Figure 2 shows the supply 

chain network diagram for the bulldozer case study. 



 

 

 

 

 

 

 

 

 

 

Figure 2. Supply chain network of a bulldozer (adopted from Graves and Willems 2003) 

 

Having figured out the bill of materials and corresponding SC network nodes and arcs, the 

next step is to identify alternatives at each node of the supply chain and collect information on 

their costs, lead times, and corresponding compatibility indexes. There are two types of nodes in 

the given bulldozer supply chain: procurement and assembly nodes. The procurement nodes 

represent the procurement of components from outside the supply chain, while the assembly nodes 

represent where one or more components are combined together in the process. Table 1 shows the 

production costs and lead time data for the bulldozer supply chain. It may be noted that each node 

present in the supply chain has two potential supply alternatives. If the node is a procurement 

stage, the first alternative represents the standard supply option (that is, the existing procurement 

arrangement). However, the second option represents a consignment option where the supplier is 

responsible for providing immediate delivery to the bulldozer line. 

 

Final 
Assembly 

Track 
Roller 
Frame

Main 
Assembly

Platform

Fender

Roll Over

Frame 
Assembly

Case

Frame 
and Case

Transmission

Brake

Drive

Plant 
Carrier

Brake and 
Drive

Engine

Fan

Dressed Out
Engine

Pin
Assembly

Boggie
Assembly

Suspension

Common 
Subassembly

Chassis/
Platform

Final 
Assembly 

Track 
Roller 
Frame

Main 
Assembly

Platform

Fender

Roll Over

Frame 
Assembly

Case

Frame 
and Case

Transmission

Brake

Drive

Plant 
Carrier

Brake and 
Drive

Engine

Fan

Dressed Out
Engine

Pin
Assembly

Boggie
Assembly

Suspension

Common 
Subassembly

Chassis/
Platform



 

Table 1. Lead-times and costs for bulldozer assembly (source: Graves & Willems 2003) 

Alternative
Lead-time

(Days)
Cost
($)

Standard 19 605
Consignment 0 622

Standard 15 2200
Consignment 0 2250

Standard 8 3850
Consignment 0 3896

Standard 9 1550
Consignment 0 1571

Standard 9 155
Consignment 0 157

Standard 6 725
Consignment 0 732

Standard 9 900
Consignment 0 912

Standard 8 1150
Consignment 0 1164

Standard 16 1500
Expedite 4 1575
Standard 15 7450

Consignment 0 7618
Standard 6 3680
Expedite 2 3755
Standard 7 4500

Consignment 0 4547
Standard 12 650

Consignment 0 662
Standard 7 4320
Expedite 2 4395
Standard 5 8000
Expedite 2 8075
Standard 10 4100
Expedite 3 4175
Standard 11 575

Consignment 0 584
Standard 35 90

Consignment 0 95
Standard 10 3000

Consignment 0 3045
Standard 8 12000
Expedite 2 12150
Standard 7 3600
Expedite 2 3675
Standard 4 8000
Expedite 1 83000
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For the assembly node, the first option represents the standard manufacturing method while the 

second option represents an expedited alternative that corresponds to a supplier who has invested 

in process improvement efforts in order to decrease its supply lead-time. As mentioned earlier, the 

production costs and lead times are obtained from GW.  As for the data on the compatibility 

drivers for each alternative at each node, it is assumed that the ratings of the compatibility drivers 

for the low-cost alternative range uniformly in [1–8] and that of high-cost alternative ranges 

uniformly in [3–10]. Therefore, for the low-cost supply alternative, the value of the rating for each 



 

compatibility driver is randomly selected from U(1 – 8), while that of the high-cost supply 

alternative is randomly selected from U(3 – 10), where U(a, b) is a discrete uniform distribution in 

the range of [a, b]. Although the data on compatibility drivers are not based on actual data, they 

are indicative of the kinds of data seen in the real world as low-cost suppliers usually exhibit lower 

compatibility than high-cost suppliers. Once the evaluation ratings for the compatibility drivers are 

obtained, the next step is to input them into the fuzzy logic-based framework to compute the 

compatibility index for each alternative. Table 2 gives the ratings for the compatibility drivers and 

the corresponding compatibility index for each alternative. 

 

Table 2. Compatibility index ratings for alternatives at each node of the given bulldozer 
supply chain  

Alternative
Cultural 

Alignment

Communication 
& 

Information 
sharing 

Coordination 
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Co-operation 

Managerial 
trust 

& commitment 

Compatibility 
in 

strategic 
goals

Conflicts 
management 
techniques

Profit 
Margin

Return on 
assets Bond rating

Compatibility 
Index

Standard 1 4 5 4 5 6 1 3 6 0.3750
Consignment 5 6 4 10 10 9 7 10 8 0.7568

Standard 2 5 5 2 6 2 3 1 6 0.3000
Consignment 6 8 6 5 8 10 5 6 10 0.7000

Standard 2 6 4 1 1 2 4 5 4 0.3682
Consignment 9 6 4 6 8 6 4 4 4 0.5500

Standard 3 1 1 4 5 6 3 3 5 0.2872
Consignment 7 5 5 9 4 6 8 7 6 0.7000

Standard 3 1 6 1 2 3 6 6 5 0.3749
Consignment 8 4 9 6 8 9 7 9 7 0.7500

Standard 4 3 1 2 4 6 1 5 6 0.3249
Consignment 5 9 10 7 9 8 10 5 5 0.7500

Standard 5 5 3 4 4 6 1 1 3 0.2804
Consignment 9 6 6 9 6 9 10 10 10 0.8517

Standard 2 5 1 6 6 5 3 2 1 0.3249
Consignment 8 6 6 10 7 10 10 4 6 0.7596

Standard 2 4 6 6 1 6 3 4 4 0.4250
Expedite 6 6 10 8 8 10 7 7 10 0.7500
Standard 3 4 6 4 6 4 2 6 2 0.3750

Consignment 8 5 4 4 6 6 5 7 10 0.6250
Standard 3 6 2 2 3 3 6 3 1 0.2499
Expedite 5 8 4 9 6 4 8 4 9 0.7000
Standard 4 5 4 4 4 6 5 5 1 0.3750

Consignment 9 8 7 4 9 4 9 6 6 0.7500
Standard 5 6 5 2 2 4 4 3 1 0.3000

Consignment 4 10 7 6 10 5 6 7 10 0.7500
Standard 2 3 6 2 3 5 1 2 3 0.2499
Expedite 9 4 8 8 8 9 9 10 7 0.8446
Standard 4 4 1 3 5 2 5 2 4 0.3749
Expedite 7 4 5 8 8 10 4 4 8 0.5750
Standard 2 6 1 1 4 2 4 6 4 0.3749
Expedite 4 6 9 4 6 6 9 6 10 0.6750
Standard 4 1 5 5 4 3 2 4 5 0.4499

Consignment 5 8 6 10 8 8 6 5 9 0.7000
Standard 4 1 4 6 6 3 3 5 2 0.3249

Consignment 9 6 7 8 10 7 5 7 7 0.7500
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These data are then incorporated into the multi-objective optimization to determine the 

supply chain configuration. Genetic algorithm is used to solve the given multi-objective 

optimization model. Figure 3 illustrates the optimal supply chain network diagram for the given 

bulldozer manufacturing case study. 
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Figure 3. Optimal supply chain configuration for bulldozer manufacturing 

In addition to the location and actual inventory level, it shows what option has been 

selected at various nodes of the supply chain. For example, at Pin Assembly node, Consignment 

(option 2) has been selected and the guaranteed service time is 0 day, hence there is no inventory 

held at that node (Inventory level = 0). On the other hand, at Suspension node, existing Standard 
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Inventory Level
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Inventory Level
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procurement (option 1) is selected and the guaranteed service time is days, therefore there are 

26020 units of inventory paced at that node.  

3.1 Comparison of results with the benchmark case study 

Here we compare the supply chain configuration results for the given bulldozer design using the 

single objective presented in GW and the multi-objective configuration proposed in this paper. 

The GW approach uses total supply chain costs as the single objective for configuring the supply 

chain. Results indicate that the multi-objective model selects higher production costs and shorter 

production lead-time options for only six of the twenty-two stages. The procurement stages with 

the higher production cost and shorter production lead-time option are the brake group, fender 

group, and plant carrier. Similarly, the assembly stages with the higher production cost and shorter 

production lead-time option are common subassembly, dressed-out engine, and main assembly.  

 

Table 3. Comparison of results of single-objective and multi-objective supply chain configuration 

Cost
Category

Results from single-objective 
(total supply chain cost) 

supply chain configuration model
(Graves & Willems, 2003)

Results from multi-objective
(total supply chain cost and compatibility)

supply chain configuration model

Numerical 
difference

Cost of goods sold $94,807,700 $95,498,000 $690,300
Total Inventory stock cost $1,720,300 $1,381,503 -$338,797
Total supply chain cost $96,528,000 $96,879,503 $351,503  

 

Table 3 summarizes the results from optimizing the supply chain configuration based on a single 

objective (total supply chain cost) and compares the results to those for the multiple objectives 

(total supply chain cost and supply chain compatibility indexes) model as presented in this paper. 

Although the multi-objective supply chain configuration model increases the cost of goods sold by 

$690,300 relative to the single-objective model, the higher production cost options have lower 

production lead times; there is a reduction of $338,797 in the total inventory cost in the supply 



 

chain network as a result. Obviously, it still leads to an overall increase in supply chain cost of 

$351,503, but it comes with a benefit of more stability in the supply chain relationship due to the 

selection of more compatible and efficient suppliers with shorter replenishment lead times. This 

benefit can be a critical factor, particularly if a company is trying to launch a new product ahead of 

its competition in order to capture the niche market. Conversely, there may be greater risks in 

making an investment in a supplier whose business practices and financial objectives do not match 

with the OEM, such as the Chrysler-Plastech example reported by Trkman and McCormack 

(2009). More importantly, this tool gives the decision maker an ability to quantify the tradeoffs 

involved in achieving compatibility of supply options selected in the supply chain.  

Furthermore, although the current problem assumed a guaranteed service time, the benefits of 

incorporating a compatibility index can be a crucial decision-making factor if the service times are 

stochastic. Although we did not test this claim in our paper, it is fair to say that the level of 

uncertainty increases if the partners are not compatible. 

 

4. Conclusions and Future Work 

This paper has presented a multi-objective optimization model for supply chain configuration 

considering total supply chain costs and compatibility index of the supply chain partners. The 

proposed model was applied to a bulldozer supply chain and the results compared with that of the 

single-objective optimization approach given in GW, the benchmark case study. The GW 

approach considered only supply chain costs. Although the total inventory holding costs are less in 

the case of a multi-objective solution, the COGS sold are higher than that of GW. This is because 

the former method chooses the more expensive options at six nodes due to their better 

compatibility ratings. Even though it can be argued which option is better for a company 



 

(minimum costs or reliable supply chain), it is no secret that reliability and shorter lead times 

come with premiums.  

The proposed model can be a strategic tool to aid supply chain practitioners in selecting 

more compatible members for their supply chain, thereby enhancing the stability of the supply 

chain network. Integrating the suppliers early on during product design and development provides more 

opportunities for improving the product at lower costs (Nepal and Monplaisir, 2009). On the other hand, 

although the proposed multi-objective optimization methodology provides a necessary decision 

support tool for design engineers and supply chain managers, the model has been simplified with 

some key assumptions, such as unlimited capacity and guaranteed service time in the supply 

chain. Relaxation of such assumptions would be a natural extension of this work in the future.  

 

References 

Bossert, J.M. and Willems, S.P., A periodic-review modeling approach for guaranteed service 
supply chains. Interfaces, 2007, 37, 420-435.  

 
Ettl, M., Feigin, G.E., Lin, G. Y., and Yao, D. D., A supply network model with base-stock control 

and service requirements. Operations Research, 2000, 48, March – April. 
 
Famuyiwa, F., Monplaisir, L. and Nepal, B., Integrated fuzzy logic based framework for partners’ 

compatibility rating in OEM-Suppliers strategic alliance formation. International Journal 
of Production Economics, 2008, 113, 862-875. 

 
Fine, C.H., Golany B. and Naseraldin H., Modeling tradeoffs on three dimensional concurrent 

engineering: a goal programming approach. Journal of Operations Management, 2005, 23, 
389 – 403. 

 
Graves, S.C. and Willems, S. P., Optimizing strategic safety stock placement in supply chains. 

Manufacturing and Service Operations Management, 2000, 2, 68-83. 
 
Graves, S.C. and Willems, S.P., Supply chain design: Safety stock placement and supply chain 

configuration. Chapter 3, Handbooks in Operations Research and Management 
Science,Supply Chain Management: Design, Coordination and Operation, Editors: A.G. de 
Kok and S.C. Graves, 2003, North-Holland, Amsterdam, The Netherlands. 

 
 



 

Graves, S. C. and Willems, S. P., Optimizing the supply chain configuration for new products. 
Management Science, 2005, 51, 1165-180. 

 
Graves, S. C. and Willems, S. P., Strategic inventory placement in supply chains: nonstationary 

demand. 
Manufacturing and Service Operations Management, 2008, 10, 278-287. 

 
Huang, G. Q., Zhang, X. Y., and Liang, L., Towards integrated optimal configuration of platform 

products, manufacturing processes, and supply chains. Journal of Operations Management, 
2005, 23, 267-290. 

 
Li, H. and Womer, K., Modeling the supply chain configuration problem with resource constraints. 

International Journal of Project Management, 2008, 26, 646-654. 
 
Monczka, R.M., Hanfield, R.B., Guinipero, L.C. and Patterson, J.L., Purchasing and Supply Chain 

Management, 4th ed., South-Western, Mason, OH, ISBN: 13:978-0-324-38134-4. 
 
Nepal, B.P. and Monplaisir, L., Lean and global product development auto industry. Handbook of 

Research on Technology Project Management, Planning, and Operations, editor: Kidd, T., 
2009, Chapter 29, IGI Global-Information Science Reference, ISBN: 978-1-60566-400-2. 

 
Trkman, P. and McCormack, K., Supply chain risks in turbulent environments - a conceptual 

model for managing supply chain network risk. International Journal of Production 
Economics, 2009, doi: 10.1016/j.ijpe.2009.03.02. 

 
Van Ryzin, G.J., Analyzing inventory cost and service in supply chains. Columbia Business 

School, teaching notes, 2001, http://www.columbia.edu/~gjv1/invnote4.PDF 
 
Zhang, X., Huang, G.Q. and Rungtusanatham, M.J., Simultaneous configuration of platform 

products and manufacturing supply chains. International Journal of Production Research, 
2008, 46, 6137-6162. 

 


