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Abstract 

Corporations are becoming more and more aware of the value which good design adds to 
a product. Yet most large corporations have their heritage in Manufacturing and 
Engineering and are unsure of how to make the transition to a truly integrated product 
development process. It is difficult for manufacturers to understand what the role of 
Design is today and how to build a partnership with a creative group. This paper draws on 
several years of researching integrated product development in large corporations and 
make suggestions for how to align cross-functional teams along a common goal of 
customer-centered decisions. 
 A model is presented here which illustrates the responsibilities for each function 
through six phases of product development in order to ensure that information is shared 
between all disciplines. Bringing Industrial Design into the earliest planning stages is 
imperative to building a well-integrated team. When a strategy is built with expertise from 
all areas, companies can set a path for a product that fulfills customer expectations while 
reducing conflict, delays and added costs, and improving quality. Successful product 
development balances measured cost-control and revenue generation with compelling 
aesthetics that evoke strong emotional response in consumers.  
 This theory was built from observation and interviews ranging from top executives to 
entry-level team members from all major disciplines at a large automobile company. The 
goal of which was to develop a model for integrating design and engineering more 
effectively in product development. By bringing Design consideration into the earliest 
phases, companies set a strategy for creating a product that fulfills customer expectations 
through a truly integrated process. 
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Introduction 

Building Strategies 
How does a corporation move from an engineering-driven philosophy to one of integrated 
partnership between business, product design, and engineering? Industrial Design in 
product development industries has traditionally been viewed as a surfacing service for 
engineered black boxes. This approach overlooks the competitive advantage of Design 
Thinking, which in product development takes the form of critical evaluation of a problem 
and a complete understanding of how the product can respond to the needs of users. 
Designers are more attuned to the future needs and desires of users than any other 
discipline because that is the focus of their training. Yet they are most often not 



recognized as participants in building strategies. Instead new product programs seek the 
skills of designers only after direction has been established. 
 Product innovations that connect to brand identity and create a contemporary look 
and feel are often seen as intangibles that are not included in initial budget projections. 
Project managers inherit budgets that do not include real dollars for design. This often 
results in conflict throughout the process because design decisions downstream challenge 
initial price targets for the product. Industrial Design is often viewed as unrealistic in its 
requests for new part design and materials. Designers are brought in just before execution 
and asked to provide a good-looking façade for the technology. This method has kept 
Design out of the realm of addressing function and usability of the product, not to 
mention purpose and fit for consumer lifestyle. Today the value that designers can bring to 
the function, as well as the form of a product is being recognized and the sometimes 
difficult task of reorganizing companies and redefining definitions begins. 
 
Providing A Tool 
 The model of corporate decision making that we introduce here is a tool for creating a 
holistic vision of how and when each discipline on an integrated product development 
team should be involved in decisions over the course of the entire development process. 
Defining the role that each discipline will play in fulfilling the needs and expectations of 
the customer, contributes to an effective balance of innovation, cost restraint , and 
customer expectations. When goals are not aligned across disciplines, the customer can get 
lost in the decisions that are made. Conflict resulting from misaligned perceptions during 
strategy-development regarding what the product should be is then left to be resolved 
during the later Development Phase. When that happens, quality, timing, or profit is then 
sacrificed. Companies must envision and then establish a strategy for how they will 
navigate the decision-making process, directing a path that is balanced in order to 
maximize both emotional response and corporate profit. 
 Negotiation of a strategy that balances the objectives of all disciplines and outlines the 
decisions that will achieve them is difficult but necessary. Design strategy should be 
developed with the input of a highly integrated team of Business, Finance, Marketing, 
Consumer and Usability Researchers, Studio Designers, Development Engineers, and New 
Technologies. The comprehensive set of perspectives and associated creative tension 
within an interdisciplinary team allows for the negotiation of challenging but realistic 
targets, ultimately building a more successful product that provides both emotional and 
rational appeal. To best balance customer needs and cost savings companies must identify 
which parts of a product most affect the experience and lifestyle impact of using the 
product versus those which can be optimized for manufacturing in order to reduce costs 
while meeting a performance standard. This differentiation of parts highlights which 
members of the team should drive each portion of the product’s development and thus 
which decisions should be more heavily taken into account at a given time. Details of 
applied Part Differentiation can be found in Cagan and Vogel, 2002.  
 
Adding Emotional Value 
 While cost control resulting in competitive pricing of products can influence the 
customer’s motivation for choosing a product, truly successful products sell because they 
appeal to the emotions and values of the customer. Our thesis is that cost control and 
emotional value do not need to be competing objectives, though many companies consider 
them to be. Rather, a careful strategy that couples the two can produce a product that 



fulfills the rational and emotional expectations of the customer. Strategic cost reduction in 
areas that have low impact for the consumer can balance investment in key touchpoints 
that hold high value for the consumer’s lifestyle.  

 
Method 

Integrated Research Team 
The model was developed during detailed research at a large automotive company and was 
then compared to processes in several consumer and professional product corporations. 
Our model differs from those in the literature (e.g., Ulrich and Eppinger, 2000) because it 
focuses on decisions in the earliest stages of product development and emphasizes equal 
participation from an interdisciplinary team. While most models align goals toward strictly 
quantitative results, our model also incorporates the equal importance of emotional 
response and values that customers bring to a product purchase. Our focus builds on the 
iNPD model presented in Cagan and Vogel (2002), with an integrated strategy for 
customer-focused decision-making throughout the entire process.  
 It is our theory that this model could be applied to any industry in which customer-
focused products are developed by cross-funcrtional teams. Given access to the 
development process of one of the most complex products, the automobile, our 
interdisciplinary research team from Carnegie Mellon took a new approach to researching 
product development. An integrated team of professors came together at the University, 
one each from Mechanical Engineering, Design, and Organizational Behavior. Another 
member, trained in Human-Centered Design, was located at the product development site. 
The on-site researcher was in contact with the university team weekly, while imbedded in 
the daily workings of the corporation. She spent one year observing decisions made by the 
product team at all levels and involving all disciplines.  
 
Conflict and Negotiations 
 The goal of this multi-faceted research process was to gain insight into the daily tasks 
and conflicts of team members involved in product development, as well as to gather an 
understanding of how the corporation’s applied model of product development might be 
improved. Observation of meetings, interactions, and team events were combined with 
frequent interviews and shadowing of team members in Marketing, Business, Finance, 
Timing, Design and Release Engineers, Quality Engineers, Studio Designers, Strategy 
Designers, and Suppliers from the base level through upper management. Insights from 
this work were developed into visual models of the actual product development process 
and a proposed “ideal” process. Key people from the company in each of the different 
disciplines were advisors to the project.  
 It was a rare opportunity for an integrated research team to explore and analyze the 
development of such a complex product. Developing a vehicle from conception through 
development to a product that is driven off of the end of the assembly line is a very 
involved task. There are hundreds of people that support a team with thousands of 
decisions to be made. Each aspect of the vehicle involves thirty or forty employees from 
different areas. Changes to a component or feasibility resolution involve the collaboration 
of many key players. The tension between different viewpoints and fields of expertise is 
what makes an innovative product, but if the objectives are not compatible, the process 
will be inefficient and loaded with unnecessary conflict. 
 
 



Observations 
Assessing Customer Focus 
This engineering-driven corporation’s view of the primary tools for understanding 
consumers included educational conferences, marketing surveys and research events. 
While these activities begin to create customer awareness, they are not enough to focus 
product development on the customer while the team is trying to meet tight targets. In this 
company and most others, objectives for individuals are driven by their functional 
orientation. Customer-focus and qualities from other functions are minimal. Engineers a re 
both trained as well as rewarded to maximize the functionality of the product while 
designers are trained and held responsible only for the aesthetic statement.  
 Too often functional goals and objectives take precedence over the customer’s needs 
when difficult decisions have to be made. When resources and pressures are pushed to 
their limits each discipline will fall back on his or her own perspective and lose sight of the 
complete picture of the consumer (Cagan, Vogel, and Weingart, 2001). For example, we 
observed engineers on the team who were solely concerned with the affordability, timing 
and physical attributes of components, areas to which they were held accountable. Design 
Studio held a different set of objectives, driven by their functional perspective, which 
motivated them to fight for a stylish and innovative vehicle as their primary objective. 
While each of these functional perspectives is necessary for effective product development 
they are too narrow in their focus. The team often lost a good deal of valuable time during 
the Development Phase to arguments in which individuals asserted their own projections 
of the customer’s needs. Marketing held the strongest and most complete knowledge 
about the customer, informed by market research events, lifestyle studies, and 
demographics. These representatives were present at many of the meetings to represent 
the needs of customers for this vehicle, but without alignment between marketing’s 
requests and other areas’ executive requirements, it was difficult to come to a reasonable 
and efficient resolution.  

 
Rigid Development Model 
 Like most companies, the automotive corporation employs an elaborate corporate 
product development model, created by a team of people within the company. The 
process model focuses on technical requirements, deliverables, and calculations for 
determining timing schedules. Their corporate model dictates that a new idea for a 
product, or a product redesign, begins in the Business group and is then transferred to a 
small group of Marketers, lead Engineers, Business and Finance heads. This small subset 
of team members, rather than a cross-functional representation, makes the strategic 
decisions for the product. Design Studio and Technology Research representatives are not 
present, leaving marketing to project their objectives. The Business Office, Marketing, and 
Engineering management representatives develop a product strategy that meets customer 
satisfaction-- as they understand it. Targets are carefully developed to achieve this team’s end 
goals and the vehicle strategy moves forward to development, where the full team is 
brought into the process. Design Studio then creates a vision of a vehicle that combines 
their creative insights with their view of customer needs. When the process unfolds in this 
manner the vision of the design group will rarely align with the assigned attributes of the 
business strategy.  
 As is bound to happen, the Development Phase for our observed team involved 
months of negotiating the changes that needed to take place in order to find a compromise 
between the Engineering, Marketing, Business, and Design goals. Decisions that were 



made in the first stages of the process were overturned by negotiations in later meetings. 
These decisions sometimes affected many other components-- disrupting their cost, 
styling, and timing schedules. However, when marketing presented consumer research in 
order to support an issue, the decisions were made more quickly and met more of the 
objectives of members of the development team. 
 

Proposed Ideal Process 
Aligned Vision 
Each discipline, when coming into an integrated team, has its own understanding of the 
product and what the customer expects from it. If decisions are based on a strong single 
definition of the customer that is established with the involvement of key players from all 
disciplines, there is less conflict and teams are able to come to resolution more quickly 
(Cagan and Vogel, 2002). A strong vision of the target objectives must be planned at the 
very beginning of product conceptualization in order to keep the process flowing smoothly 
over the full course. It must integrate expertise from many different areas with objectives 
that are different but not conflicting. 
 This change in thinking about the roles involved in product development must begin 
with the corporation’s deep understanding of customer needs as well as the expertise that 
each discipline brings to the creation of a compelling product. Changing a corporation’s 
attitude toward the customer is not easy. Often customer data is qualitative and interpreted 
subjectively. When making multi-millions dollar decisions companies need a strong, 
objective formula for understanding how to distribute resources in ways that efficiently 
and appropriately address the needs of their consumers. Differentiating aspects of the 
product that speak to consumer emotions from those where cost reduction can occur 
provides a quantitative evaluation. 
 When strategies are developed with attention to both complexity issues and lifestyle 
impact, and appropriately weight the choices in a way that reflects the values of the 
consumer, decisions can be made with the support of the entire team. Most tension in 
product development stems from restrictive costs. Providing funding in the right areas to 
allow a product to meet expected customer satisfaction is a crucial part of the first phases. 
Strong choices must be made about what aspects of the consumer’s lifestyle will be 
fulfilled by the product. This will ease conflict and increase quality in the later phases. 
 

The Model 
Phases and Milestones 
Our model is a linear representation of an iterative process. Six phases cover the ideal 
product development process from conception to market presence. They are Analysis, 
Translation, Development, Finalization, Validation, and Success (Figure 1). Within each 
phase hundreds of decisions are made which can be reduced to the eighty key decision 
points that we have identified. Within each phase these decision points are grouped by 
purpose for the sake of clarity, but it is important to understand that they are not grouped 
by discipline. There are often many disciplines involved in each decision. 
 



 
 Figure 1 Overview of Phases and Milestones 
 
 The six milestones mark the transition from one phase to the next and require a cross-
functional approval process to ensure that the team is aligned and meeting targets. The 
milestones are Initial Concept, Concept Statement, Product Direction, Approval, 
Production, and finally Assessment of the Process. At each of these milestones user testing 
or customer validation should be conducted to assure that decisions made in that phase are 
on track with the expectations of the consumer. Other issues that arise, such as changes to 
funding, timing or other resources, should be assessed as well. It is a time to review 
decisions and make necessary changes before moving further into the next phase.*  

 
 

Disciplines In the Model 
The many decision points within each phase are distributed vertically by the area or 

discipline that is primarily involved with them (Figure 2). Decisions most closely reliant on 
customer data are positioned at the center and those that move away from center are 
further removed from the customer. 

 

                                                 
* For a complete analysis of the model that addresses the purpose of each phase and how decisions should be weighted, 
please see “Corporate Decision Making and Part Differentiation”  Carey, Cagan, Vogel, and Weingart, 2002 



    
      Figure 2 disciplines through the decision process 

 
The gray bar bounds those disciplines that should draw on first-hand knowledge and 

direct user testing of customers, although ideally all decisions would be based on the 
product’s customer data. As can be seen from the figure, it is the Business Office and the 
Manufacturing group that are typically most removed. Business decisions deal more with 
the status of the corporation. Manufacturing views the corporation or the program team as 
its customer, rarely feeling connected to decisions about the end user. Companies with 
specialized Consumer Experience Specialist, Usability Engineers or Design Researchers 
using more qualitative data would place those experts at the center along with Marketing, 
or Marketing would move closer to the top, where quantitative data would outweigh 
qualitative models of the customer.  

In smaller companies the gray area, namely the direct contact with and focus on the 
customer, has more ability to increase because they are more flexible. Some companies 
have told us that the model accurately represents their process but the entire model is gray 
with a strong influence of the customer through to their research organization. Although 
ideal, for larger product development organizations, such a broad connection to the 
customer may be difficult. This is precisely why integrates teams are so important. Those 
disciplines which interpret customer values must have a strong voice in decisions. The gray 
area illustrated in Figure 2 shows the minimum connection to the customer, as long as 
decision points within the gray area are considered for other decisions throughout 
development. 

 
Conclusion 

This model of corporate decision-making in product development that is presented here is 
a result of observation, interviews, and discussions with members during the development 
of a complex product, from upper management to the development team, and across all 
disciplines. The problems that we observed in the automotive company are typical in 
companies driven by engineering or finance when strategists in the development process 
do not realize the strength that design perspective brings to the appeal of the product. 
When decisions that impact customer touchpoints are driven by cost or timing, the 
process is set up for delays, conflict, and accordingly, reduced quality. 

The six-phase model we have presented offers an overview of decisions and people 
involved in developing a product. It provides a perspective of the complete process and 
the hundreds of decisions that must be made. As a tool, the model can be used to 
determine where resources should be allocated across time and development groups. It is 



also a means for highlighting areas of conflict and preparing groups to bring creative 
solutions through the process.  

We have begun to verify that this model is applicable across a variety of industries. 
Future research will continue that process, further expanding and generalizing our findings 
as appropriate. 
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