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Design for Supply Chain 
 
 

Introduction 
 
There is no shortage of business or operational challenges that high tech product companies 
face in current market conditions. Short product lifecycles, competition, product variety, 
availability, global markets, fluctuating demand, steadily declining prices, increasing cost of 
components, component availability are just a few that make the short list. It comes as no 
surprise that so many high tech product companies face difficulty turning profits 
consistently. While product innovation may help in the short term it does not guarantee long 
term viability and growth. The only safeguard that high tech companies can build in such an 
environment is exceptional operational performance.  
 
In a highly horizontal industry segment like high tech, operational performance is tightly 
connected to supply chain performance. Supply chain performance has a major impact on 
availability, lead time and total cost. Outside of the subjective factors that are related to 
market acceptance of the product, availability, lead time and total cost are the three major 
factors that define the profitability of a product line. 
 
The current method that most high tech product companies choose for improving supply 
chain performance is to implement sophisticated advanced planning systems, operations 
management software and real time inventory management processes. These processes 
and systems have improved inventory management practices and clearly reduced the cost 
structure. But the focus of these processes and systems is operational and does not quite 
influence the design, manufacturing and supply chain decisions that set basic targets for 
supply chain performance of a product line. 
 
On the other hand the product development phase of the product line offers a large 
opportunity to design superior supply chain performance. The product development phase 
offers wide latitude in terms of product design, components, manufacturing and supply 
chain strategies that can be used to achieve superior supply chain performance. 
 
Little has been explored and done about the process of designing supply chain performance. 
This paper presents a business process and analysis approach for “Design for Supply Chain” 
that can be used during the product development phase to design superior supply chain 
performance into products. 

Supply Chain Performance 
 
The most widely used model for measuring supply chain performance is the Supply Chain 
Operation Reference (SCOR) model developed by Supply Chain Council (http://www.supply-
chain.org). The SCOR model is unambiguous and can be used to measure efficiency and 
performance of the complete supply chain that includes the customer’s customer and 
supplier’s supplier.  
 

http://www.supply-
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Figure 1: Supply chain operations reference (SCOR) model 
 
There are many metrics that are appropriate for operation of a supply chain. But from a 
product line and “design for supply chain” process perspective the most appropriate ones 
are  
 

 Availability – availability of product or components at the place and time where the 
customer or manufacturing process requires it 

 Lead Time – Total lead time in the supply chain network 
 Total Cost – Total cost of the supply chain and the product line 

 
Clearly, the 3 metrics are interrelated in that it is possible to achieve 100% availability with 
zero lead times by stocking large number of end units and components at each node of the 
supply chain. However, the total cost would be exorbitant and the risk of inventory losses is 
high if market conditions change. 
 
In addition to the above 3 metrics there are other product related considerations such as 
product configurability, production flexibility, postponement capability and robustness of the 
product to supply disruptions. These are more closely related to the product architecture 
and the marketing and sales approach taken (build/sell to order, sell from stock). 
 
From the standpoint of product line business case, the total cost metric definition exceeds 
the cost metric captured by typical operational systems. The product line total cost metric 
includes the items as shown in the figure below 
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Figure 2: Total cost structure for the product line 

 
Increasingly high tech manufacturers need to be concerned about service and end-of-life 
costs, but they won’t influence supply chain performance. They are, however, important if a 
company uses total cost management (TCM) business process for product development. 

Designing Supply Chain Performance 
 
The process and model for designing supply chain performance as part of product 
development is necessarily cross-functional and requires close involvement of marketing, 
engineering, finance, manufacturing and supply chain teams. The process and model 
requires inputs (estimates, real values and empirical values based on experience) from all of 
the above groups so that reasonable estimates of the supply chain performance can be 
obtained.  
 
Is it typical to begin with a rough “Design for supply chain” model during the concept phase 
and continue to refine the model as more details emerge when manufacturing and supply 
chain strategies are finalized. In fact, manufacturing and supply chain strategies are 
selected based on their impact on supply chain performance.  
 
Typical inputs from marketing include demand for the product in different market regions 
throughout the market window period. Engineering team designs the product to meet form, 
function, performance, and manufacturing and supply chain constraints. Manufacturing 
group begins with rough estimates of throughput and lead time for manufacturing processes 
and enhances the model with detailed activity based models. Supply chain team members 
contribute their strategies for distribution and component sourcing to meet the market 
demand and manufacturing demand respectively. 
 
The various inputs provided for “Design for Supply Chain” process and model are shown in 
the following figures. 
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Figure 3: Marketing view of the product line 

 
 

 
Figure 4: Engineering view of the product line 
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Figure 5: Manufacturing process view of the product line 

 
 

 
Figure 6: Supply chain view of the product line 
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Figure 7: Financial view of the product line 

Incorporation of “Design for Supply Chain” into the 
product development process 
 
Most product organizations rely on Product Lifecycle Management (PLM) process and related 
applications to support product development in a methodical fashion. PLM process and 
applications offer a best practice business process for primarily managing product data, 
engineering changes and supply chain communication related to product development. In 
addition to engineering processes, there are several other simultaneous processes for 
manufacturing and supply chain development for the product program.  
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Figure 8: Product Lifecycle 

 
Design for Supply Chain brings together all of these different processes so that supply chain 
performance can be evaluated throughout the product development phase. A top-down 
approach would be implemented as shown in the figure below. 
 

 
 

Figure 9: A top-down approach to “Design for Supply Chain” 
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The process and system should offer necessary data input mechanisms or interfaces with 
operational systems such as PLM and Supply Chain Planning systems, where relevant data 
may be available. 
 

 “Design for Supply Chain” Process and System 
Requirements 
 
As mentioned earlier, “Design for Supply Chain” is a process that is inherently cross-
functional and requires involvement of marketing, engineering, finance, manufacturing and 
supply chain team members. For each of these team members to offer inputs to the process 
or system, the process should also offer sufficient benefit, usually by way of offering good 
estimates of performance metrics that are important for them. Fortunately, Design for 
Supply Chain process offers useful information (availability, lead time and total cost) that is 
important for all groups related to the product program. 
 
One of the easiest ways to obtain necessary information is to provide spread sheet 
templates that users can use to provide inputs to the process. Another mechanism is to 
offer web based input mechanisms that users can use to enter the information. However, by 
far the most effective approach is to integrate with native systems that are used by 
different team members (SRM, SCP/M, Mfg planning, etc.) and extract the required data 
automatically. The last method has the benefit of allowing users enter information in the 
systems that they normally use. 
 
From an Information Systems perspective, the process could be deployed using Off-the-
shelf computing systems such as J2EE application servers, Relational Databases, data 
warehousing, EAI and discrete event simulation. We developed the “Design for Supply 
Chain” on a commercial composite application development and deployment platform. A 
composite application development and deployment platform offers a rapid approach for 
developing and maintaining cross-functional applications by offering useful services (object 
management, data transformation, business intelligence, application integration, GUI 
development) in an integrated manner.  
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Figure 10: IT infrastructure for “Design for Supply Chain” Process 

 
Finally, the “Design for Supply Chain” process and system that we developed also gave us 
the ability to extend the process and applications to suppliers and customers and use it as 
an operation tool to support sustainment. In that case the primary use of the process and 
system would be for real time visibility into supply and demand across the network and 
implementation of cross-enterprise business processes. 

“Design for Supply Chain” and Engineering Change 
Management 
 
Engineering change management continues to be one of the most complex processes to 
implement effectively in global supply chains. This is especially so in high tech electronics 
vertical where the industry structure is highly horizontal and many of the manufacturing and 
supply chain activities are performed by different companies in the value chain.  
 
Engineering changes are primarily executed to continuously improve products or to respond 
to an urgent situation such as a field failure, safety problem or supply chain disruption. 
 
Source of Engineering Changes 
 

 Design or process change to respond to failure or disruption 
 Design or process change to support continuous improvement 

 
One of the fundamental challenges of engineering change management is the proper 
implementation strategy such that there is effective reduction in total cost or increase in 
revenue. Poor implementation may result in miscommunication, overall supply chain 
performance degradation and increase in total cost. 
 
We have integrated the “Design for Supply Chain” into the engineering change management 
process so that all engineering changes (those that are not safety critical) are evaluated to 
see if they bring about improvement in supply chain performance. In addition, it ensures 
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that total cost of implementation (by considering inventory write-off loss in the supply 
chain, cancellation cost of confirmed POs, etc.) does not exceed the benefit that can be 
obtained by implementing the engineering change. The following figure shows a 
representative total cost analysis of an engineering change 
 

 
Figure 11: Engineering Change Analysis on the basis of total cost 

 
 
In addition, the “design for supply chain” process and system can also solve the pain points 
that high tech industry members face related to engineering change management 
 

 Communicating the design change through out the supply chain (change 
propagation) 

 Failure analysis 
 Managing a supply disruption (robust design for supply chain) 
 Evaluation of strategies to handle component End-of-life (EOL) 

Implementation of Design for Supply Chain 
 
The implementation of “Design for Supply Chain” will bring another facet to product 
development that is not present in the current product development activity. Current 
product development processes, while cross-functional, are mostly concerned with 
developing a product line to meet form, function, performance and basic cost targets. The 
manufacturing and supply chain planning process is mostly concerned with bringing the 
product to market on time in an efficient manner.  
 
Design for Supply Chain process brings the facet of supply chain performance as an 
important metric to manage as part of the product development process. It is a metric just 
as important as form, function and performance of the product line. And the responsibility of 
managing this metric lies on the whole product team, which includes marketing, finance, 
engineering, manufacturing and supply chain team members. It is essential that cross-
functional team members buy off on this metric and engage proactively to improve the 
metric throughout the product lifecycle. 
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The implementation of Design for Supply Chain system can be completed in multiple phases 
to ensure that cross-functional team buys off on the system. A phased implementation also 
gives the project team opportunities to learn, improve and train cross-functional team 
members before pushing advanced aspects of simulation and analysis for “Design for Supply 
Chain” 

Phase I – Development and Deployment of “Design for Supply Chain” 
Model 
 
During the first phase of “Design for Supply Chain” process and system deployment the 
main focus should be on developing the product supply chain and financial model that can 
be used by cross-functional product team. As discussed earlier, the inputs to this model 
come from individual team members either by way of spread sheet templates, web-based 
input and integration with operational systems. 
 

Phase II – Analysis and Simulation 
 
The second phase of the simulation involves deployment of analysis and simulation 
procedures that offer continuous visibility into supply chain performance as the product 
development, manufacturing planning and supply chain development activities progress. 
The analysis and simulation can include basic and advanced techniques such as 
 

 Time based Profit and Loss Statement for the Product Line (For accurate total cost 
calculation) 

 Supply Chain Analysis using non-linear optimization techniques (to find out the right 
supply chain structure and strategies that meet the supply chain performance target) 

 Discrete event simulation of the complete supply chain (for simulating the end-to-
end supply chain and evaluating its performance) 

 Engineering Change Analysis (to evaluate the impact of engineering changes on 
supply chain performance) 

 

Phase III – Continuous Improvement 
 
Phase III is concerned with using the Design for Supply Chain process and system for 
supporting a continuous improvement program for the product line. Since the process and 
system analyzes and quantifies design, manufacturing and supply chain factors in terms of 
supply chain performance, it would easy to establish a monitoring system that would 
compare operational metrics with those obtained from “Design for Supply Chain” process 
and analysis. 

Phase IV - Connectivity 
 
In the final phase it is possible to use the “Design for Supply Chain” system to connect to 
supply chain partners. If the firm does not currently have any process or system that offers 
real time visibility into demand and supply, an extension of Design for Supply Chain system 
can be used to support operational supply chain processes. 
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Training Needs 
 
“Design for Supply Chain” process requires that the cross-functional product team complete 
preliminary training in the subjects of finance, manufacturing and supply chain 
management. 

Metrics 
 
Implementation of any new process or a system should include thorough measurement of 
improvement that it brings about for the firm. Fortunately for Design for Supply Chain the 
metrics are quite easily seen on the product and loss statement for the product line.  
 
It is also important to establish an ongoing program to compare the actual performance of 
the supply chain to evaluated performance obtained from the “Design for Supply Chain” 
process. An example of such a comparison is shown below. 
 

 
 

Figure 12: “Design for Supply Chain” Operational Measurement System 
 
Such a measurement system also forms the basis for continuous improvement throughout 
the product lifecycle. 

Summary 
 
Incorporation of “Design for Supply Chain” into the product development process offers an 
opportunity to design superior supply chain performance into a product line at a time when 
it is easiest and large increases are possible. Any increase in supply chain performance 
should result in reduced total cost and increase in profits. 
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Design for Supply Chain is possible now more than ever because of easy connectivity and 
widespread availability of computing power to make realistic analysis and simulation 
possible throughout the product lifecycle. 
 
The cross functional nature of “Design for Supply Chain” process highlights the impact of 
product design, manufacturing and supply chain strategies on product profitability, there by 
increasing cooperation among product team members towards the shared goal of improving 
operational performance. 
 
In summary, “Design for Supply Chain” is a process that can increase a firm’s competitive 
advantage in its industry. 
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