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Abstract Customer focus is a key component in a total quality management approach. This paper
presents a review of seven different methods for customer involvement in product development, of
which quality function deployment is one. Results from the review indicate that different methods
support the involvement of customers at different phases of the design process, particularly in three
phases: the specification phase, concept development and the prototyping. Moreover, different methods
support the involvement of customers in different ways. Three types of involvement are identified:
design for customers, design with customers and design by customers. The overall conclusion is that
there exists a potential for improvements for practitioners who would like to further customer focus in
the design process.

Introduction

In a total quality management (TQM) organization, quality function deployment (QFD) is
the dominating approach which assures that customer requirements actually do guide the
product development process. However, several other methods and approaches exist in the
literature, with aims similar to QFD: for example, beta testing (Dolan & Matthews, 1993;
Nielsen, 1993), concept testing (Acito & Hurstad, 1981; Moore, 1982; Page & Rosenbaum,
1992), consumer idealized design (Cinciantelli & Magdison, 1993), lead user method (Urban
& von Hippel, 1988; Herstatt & von Hippel, 1992) and user-oriented product development
(Dahlman, 1986; Rosenblad-Wallin, 1988).

This paper presents an analytical framework and an inter-disciplinary review of seven
selected approaches dealing with customer, consumer and user involvement in product
development. The aim is to present an overview of a number of methods for customer
involvement in product development, in order to identify alternative or complementary
approaches to QFD. The following key questions are discussed, in particular:

• What different kinds of formal methods and approaches for customer involvement
in product design are now available?

• Where do they fit in the overall product development process?
• What role do customers play in the different approaches?
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Figure 1. A framework for the analysis of methods for customer involvement in product development.

In this paper, the word 'customer' is employed as a synonym for consumer or user. The term
'customer involvement in product development' denotes the interaction between customers
and the design process.

Longitudinal and lateral dimensions of customer involvement

In order to compare methods, a framework is needed, in which the different methods can be
related to. In this case, the framework is constructed of two dimensions of involvement: the
longitudinal and the lateral (see Fig. 1). (The concepts of longitudinal and lateral involvement
originate from a study of clients' relations to organizations, in this case patients' relations to
hospitals (Lefton & Rosengren, 1962).) Interpreted in the context of product development,
the longitudinal dimension can be seen as the points of interaction between customers and
the design process. In order to describe this dimension, the different phases of a product
development project (i.e. specification, conceptual development, detailed design, prototyping
and final product) are used.

The lateral dimension, in contrast, captures how deeply customers are engaged in the
design process. This dimension is related to what role the customers have when they interact
with the design process and to what degree customers partake in design work. In order to
describe this dimension, the categories 'design for', 'design with' and 'design by', as described
by Eason (1992), are used. (Eason discusses different interpretations of the term user-centred
design (UCD) in the field of information system development, and has slightly different
definitions of the terms 'design for', 'design with' and 'design by', mainly based on the history
and evolution of different UCD approaches. These definitions are the author's interpretations
of Eason's categories applied to product design.) Applied to the area of product design, the
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different categories can be operationalized in the following way:

• Design for: denotes a product development approach where products are designed on
behalf of the customers. Data on users, general theories and models of customer
behaviour are used as a knowledge base for design. This approach often also includes
specific studies of customers, such as interviews or focus groups.

• Design with: denotes a product development approach, focusing on the customer,
utilizing data on customer preferences, needs and requirements as in a 'design for'
approach, but, in addition, includes display of different solutions/concepts for the
customers, so the customers can react to different proposed design solutions

• Design by: denotes a product development approach where customers are actively
involved and partake in the design of their own product.

Survey of seven selected methods

In this survey, specific usability methods are excluded. Moreover, methods focusing on the
direct elicitation of data from users are excluded (such as interviews, clinics, focus groups,
observation techniques), since the aim of the article is to highlight different forms of the
interaction between users and actors in the design process. Short descriptions of seven
selected methods for customer involvement in product design from the fields of quality
management, marketing and human factors/ergonomics are given. An overview of the
methods, their reported application areas and key references is also given (see Table 1). The
selection of methods has been made with the obiective of:

• illustrating customer involvement in all stages of product design;
• illustrating different degrees of engaging customers in the design process;
• describing and comparing experiences from the disciplines of quality management/

engineering, marketing and human factors/ergonomics.

Table 1. An overview of the reviewed methods

Method Applied to Source

QFD

User-oriented product
development

Concept testing

Beta testing

Consumer idealized design

Lead user method

Participatory ergonomics

Mechanical, software,
construction, service engineering

Products with man-machine
interface problems

Consumer packaged goods,
durables and industrial products

Computer systems, software and
consumer goods

Consumer durables

Industrial buyers, both high-tech
and low-tech

Industrial ergonomics and
architecture

Sullivan (1986), Eureka & Ryan
(1988), Hauser & Clausing
(1988), Akao (1990), Ullman
(1992)

Rosenblad-Wallin (1983, 1985,
1988), Dahlman (1986)

Acito & Hurstad (1981), Moore
(1982), Page & Rosenbaum
(1992)

Dolan & Matthews (1993),
Nielsen (1993)

Cincianntelli & Magdison (1993)

Urban & von Hippel (1988),
Herstatt & von Hippel (1992)

Noro&Imada (1991)
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QFD

QFD is the dominating approach in a TQM organization (Akao, 1990; Eureka & Ryan,
1988; Hauser & Clausing, 1988; Sullivan, 1986; UUman, 1992). This method, or rather
methodology, is described as "a system to assure that customer needs drive the product
design and production process" (Sullivan, 1986). QFD prescribes a process model and, by
specifying information needed in order to fill the matrices, implicitly specifies and suggests
data collection methods. The design process is guided by 'the voice of the customer'.
However, the involvement of customers themselves occurs only in the initial phase of the
product design process. The customer requirements derived are transformed by a process of
deductive analysis, (by the designers) into product characteristics, and eventually into process
parameters. Feedback from customers in the latter stages of the development process is not
explicitly supported by QFD. QFD has been applied, with some modifications, to a variety
of projects in manufacturing, construction, service and software development.

User-oriented product development

User-oriented product development is a human factors/ergonomics engineering approach to
product design (Dahlman, 1986; Rosenblad-Wallin, 1983, 1985, 1988). This approach is
characterized by:

• a problem analysis of user/use requirements with a starting point in the use situation,
leading to the formulation of 'user requirements';

• a transformation of these user requirements into measurable engineering requirements;
• an iterative design where prototypes are tested by users and modified by designers.

A systematic analysis of the relation between user, product, task and environment leads to
the initial problem analysis. The designer/developer plays a critical role in analyzing and
formulating requirements. The analysis focuses on requirements of usage, rather than product
features related to a specific engineering solution. Field tests of several different prototypes
in real user environments are conducted in order to determine the degree to which different
solutions solve the problems of the users. User-oriented product development has been
applied to different areas, such as designing working/military clothes, interior design and
handtools, as well as public systems, including household waste separation systems, home
shopping systems and public transport.

Concept testing

Concept testing is an approach that aims to involve customers in the conceptual design
phase, preferably known as the concept evaluation phase (Acito & Hurstad, 1981; Moore,
1982; Page & Rosenbaum, 1992). Stimulus materials, such as paper-and-pencil sketches,
models, mock-ups and prototypes of the product-to-be, are recommended, in addition to
verbal communication. (In this paper, the term concept tests is limited to the phases before
the existence of a working prototype.) Ideally, the presentation of a concept should offer a
realistic description of the proposed product(s), in order to facilitate specific responses fi-om
customers. It is recommended that this step be supplemented with later prototype evaluations,
e.g. beta testing. Concept testing is applied to a variety of products, such as consumer
packaged goods and durables, as well as industrial products.
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Beta testing

Beta testing can be described as an approach applied in the latter phases of the product design
process, and aims to determine if the product does what it is designed to do in the customer
environment (Dolan & Matthews, 1993; Nielsen, 1993). Beta testing is frequently used in
software engineering. Usually, working prototypes are placed with selected customers in order
to test the influence of 'environmental factors', as well as the level of customer satisfaction.
The results from these tests are used in order to refine the product further and to eliminate
'bugs'. Since beta testing is a field test, comments on the product have to be collected through
observations or in retrospective studies. It is recommended that beta testing should not be
the only method for feedback from customers, because beta feedback would arrive too late to
be of as much use as results from earlier evaluation methods (Nielsen, 1993).

Consumer idealized design

Consumer idealized design is described as "a process for involving consumers in the actual
design of new manufactured goods or services" (Cincianntelli & Magdison, 1993). The
approach deals mainly with the conceptual design and requirement analysis phase of product
development, and focuses on involving users in the early phases of the product design process.
The process is conducted as a group exercise similar to that of focus groups. The participants
must be carefully selected representatives of the target market. Several groups of ordinary
consumers, composed of different market segments, are recommended for best results. The
basic idea behind the approach is to get the customers to forget existing products and ignore
the feasibility of new designs. The session begins with a blank sheet of paper and ends up with

• a (new) design;
• a list of articulated requirements;
• a record of the underlying reasons for the design choices.

The facilitator's role during the group exercise is to guide the participants towards their ideal
and away from what they perceive as obstacles. The customer's role is to identify basic
requirements, and actively to find new solutions to their own problems and requirements.

Lead user method

This approach is described as a methodology composed of the lead user concept integrated
with market research techniques (Herstatt & von Hippel, 1992; Urban & von Hippel, 1988).
The aim is not, primarily, to establish requirements, but to elicitate specific 'solution
data' from lead users. Lead users are "users who face needs that will be general in the
marketplace^but face them months or years before the bulk of the marketplace encounters
them", and they are also "positioned to benefit significantly by obtaining a solution to those
needs" (Urban & von Hippel, 1988). The method passes through a four-step process:

(1) specifying lead user indicators;
(2) identifying lead user groups;
(3) generating concepts (products) with lead users;
(4) testing lead user concepts on ordinary users.

Critical points in the method are the selection of lead user indicators and lead users. On the
one hand, the designer's/researcher's role is dominated by the composition of the problem to
be solved by managing the group of lead users. The lead users, on the other hand, are
actively involved in the process of finding solutions to their own problems.
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Participatory ergonomics

Participatory ergonomics is an approach used in industrial ergonomics and architecture
(Noro & Imada, 1991). The basic idea is that the workers/users themselves actively partake
as designers, generate ideas and design their (own) working environment or living space. The
key element in participatory ergonomics is the participation of end-users in small group
activities. By being engaged in the process of change, people can actively contribute to the
solution of their own problems. Since participatory ergonomics is mainly used for improve-
ments in workplaces, the context of its application has been within company changes, i.e. no
study has been reported that deals with the design of mass market products.

Analysis

The framework developed in Fig. 1 is used to analyze and compare the methods reviewed.
On basis of this analysis, the methods are grouped according to the involvement of customers
in longitudinal and lateral dimensions (see Fig. 2).

The longitudinal dimension: Points of interaction

Regarding the longitudinal dimension, the methods support the involvement of the customer
at different phases of the product development process. The review indicates that:

• five methods support customer involvement in the specification phase;
• five methods support customer involvement in the concept development phase;
• four methods support customer involvement in the prototyping phase.

Results from this analysis indicate that three points of interaction—specification, conceptual
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Figure 2. The methods reviewed related to the framework in Fig. 1.
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design and prototyping—are the most frequently used. These interfaces may be seen as
'traditional' for the majority of people dealing with product development, but, in practice,
the use of formal and systematic approaches in all these contact points is limited.

In QFD, the initial requirements analysis and specification phase is the only contact point
designers have with customers. This limitation does not mean that customer involvement is
not recommended in later phases of the design process, but QFD does not explicitly support
customer involvement in later phases. Instead, QFD offers an approach that supports
structuring and the representation of information on customer requirements, and especially
how to link customer requirements to design characteristics. User-oriented product develop-
ment prescribes initial requirements analysis and prototype evaluation, but does not specifi-
cally deal with concept evaluation issues. In comparison with QFD, it proposes a two-step
specification process, in which customer requirements are articulated and then transformed
into engineering characteristics.

Concept and beta testing fit very well in an overall phase-divided product development
process model. Both approaches have the characteristics of a method, and introducing them
offers an easy way to extend an existing design process.

The lead user method, consumer idealized design and participatory ergonomics
approaches cover both the specification and the concept development phase.

The lateral dimensions: Depth of customer involvement

In the lateral dimension, the reviewed methods are grouped into the three categories of
'design for', 'design with' and 'design by'. Results show that:

• The 'design for' strategy is represented by QFD. In QFD, the definition of roles is
clear; the engineers design and are the leading actors. The customers, consequently,
are more or less 'objects' fi-om which it is possible to elicitate general requirements.
The approach focuses on an initial diagnosis and a deductive transformation of these
initial requirements into performance measures. Utilizing this strategy, the design
process is guided by data on the customers.

• The 'design with' strategy can be seen as a strategy that presents an iterative approach
to product design, as different models or prototypes are shown to customers at different
stages of the design process and are then revised. In these approaches, the customers
react to one or several product concept(s) presented, and the information is fed back
to the designers. The 'design with' strategy can be described as a way of maintaining
a formal dialogue with the customers. Concepts and prototypes are, here, developed
parallel to and evaluated in relation to each other in systematic ways. The main
differences between concept and beta testing are the degree of product readiness and
the absence/presence of the use context. User-oriented product development, concept
testing and beta testing are methods that belong to this group.

• The 'design by' strategy is participative, in that a qualitative leap in the relationship to
the customer is made, and a sharp distinction between customers and designers ceases
to exist. Customers take part, not only by relating their problems, needs and wishes,
but also by being actively included in the process of developing and selecting different
design solutions. In these methods, the customers have a more active role and are
engaged in the process of developing suggestions for solutions of their own problems.
The forum for design by activities is small group exercises, not one-to-one interviews.
A consequence of such a forum is that the emphasis on the role of the designer is
shifted. The designer becomes a facilitator who must enhance the customers' chances
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of finding solutions to their problems, thus actively engaging customers in the
development process. The lead user method, consumer idealized design and participa-
tory ergonomics belong to this group.

Conclusions

In this paper, the term 'customer involvement' has been interpreted to mean the interaction
between customers and the design process. Seven selected methods are reviewed and related
to an analytical framework. Results indicate that:

• Concepts of longitudinal and lateral dimensions of customer involvement are useful
in characterizing and comparing different approaches to customer involvement. These
two dimensions can be seen as structural aspects of customer involvement in the
design process, although they actually describe patterns of customer relations to the
design process.

• Three main interfaces for customer involvement are identified in the longitudinal
dimension: specification, concept development and prototyping.

• Three levels are identified in the lateral dimension. In 'design for' level, data on
customers are the only input in the design process. In the 'design with' level, different
solutions/concepts are displayed for customers, allowing them to select or reject and
react to different proposed solutions. The 'design by' level is the participatory stage,
where customers actively participate in the design process.

Moreover, for QFD practitioners, the review illustrates the potential of possible methods and
approaches useful in order to customer-orient the product development process further. The
issue of selecting methods for customer involvement in product development is, however,
not a matter of selecting a specific method, but a matter of designing a whole system of
methods linked together in an overall process that focuses design efforts on the customer's
future satisfaction. It is hoped that this paper can serve as an overview and an introduction
to such work.

References

AciTO, F. & HuRSTAD, T. (1981) Industrial product concept testing. Industrial Marketing Management, 10,
pp. 157-164.

AKAO, Y. (1990) Quality Function Deployment. Integrating Customer Requirements into Product Design (Cambridge,
MA, Productivity Press).

CiClANNTELLi, S. & MAGDISON, J. (1993) From experience: consumer idealized design: involving consumers
in the product development process, Journal of Product Innovation Management, 10, pp. 341-347.

DAHLMAN, S. (1986) User Requirements. A Resource for the Development of Technical Products, Dissertation,
Department of Consumer Technology, Chalmers University of Technology, Gothenberg, Sweden.

DoLAN, D. & MATTHEWS, M . (1993) Maximizing the utility of customer product testing: beta test design and
management, Journal of Product Innovation Management, 10, pp. 318-330.

EASON, K . D . (1992) The development of a user-centered design process. A case study in multi disciplinary
research, Inagural lecture, HUSAT Research Institute, Loughborough University of Technology,
Loughborough, 14 October. '

EUREKA, W . E . & RYAN, N . (1988) TTie Customer Driven Company. Managerial Perspectives on QFD (Dearborn,
MI, ASI Press).

HAUSER, J.R. & CLAUSING, D . (1988) The house of quality. Harvard Business Review, May/June, pp. 63-73.
HERSTATT, C . & VON HiPPEL, E. (1992) From experience: developing new product concepts via the lead user

method: a case study in a 'low-tech' field. Journal of Product Innovation Management, 9, pp. 213-221.
LEFTON, M . & ROSENGREN, W.R. (1962) Organizations and clients: lateral and longitudinal dimensions,

American Sociological Review, pp. 802-810.



INVOLVEMENT IN PRODUCT DEVELOPMENT 149

MOORE, W . L . (1982) Concept testing. Journal of Business Research, 10, pp. 279-294.
NIELSEN, J. (1993) Usability Fngineering (San Diego, CA, Academic Press).
NORO, K. & IMADA, A. (Eds) (1991) Participatory Ergonomics (London, Taylor & Francis).
PAGE, A. & ROSENBAUM, H . (1992) Developing an effective concept testing program for consumer durables.

Journal of Product Innovation Management, 9, pp. 261—211.
ROSENBLAD-WALLIN, E . (1983) Man, Clothing and Environment, Dissertation, Department of Consumer

Technology, Chalmers University of Technology, Gothenberg, Sweden (in Swedish).
ROSENBLAD-WALLIN, E . (1985) User-oriented product development applied to functional clothing. Applied

Ergonomics, 16, pp. 279-287.
ROSENBLAD-WALLIN, E . (1988) The design and evaluation of military footwear based upon the concept of

healthy feet and user requirement studies. Ergonomics, 31, pp. 1245-63.
SULLIVAN, L . P . (1986) Quality function deployment. Quality Progress, June, pp. 39-50.
ULLMAN, D . G . (1992) The Mechanical Design Process (New York, McGraw-Hill).
URBAN, G . & VON HIPPEL, E . (1988) Lead user analysis for the development of new industrial products.

Management Science, 34, pp. 569-582.




