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Abstract-Traditionally, key quality refers to conformance
to design specifications. Components not meeting the
specifications are identified ‘rejects’. This emphasis on
building quality by identifying poor quality components
and throwing them aside as ‘rejects’ has a significant cost
for the company. Firstly, workers are not being trained on
how to produce required high quality and better product
design. Secondly, rejected items mean ‘scarp’ and loss to
the company and these many numbers of components have
to be manufactured again. Thus, net result is higher cost
and larger time consumption. There results in achieving
good quality at higher cost & time. The tough international
competition has made industry realize that for success, the
winner has to learn how to produce better products design
& development and quality at less cost and less time.

Based on the literature review, this study has
brought out key quality-strategies and practices followed
by international companies which include customers’
requirement analysis, use of multi-functional quality-
management teams reliability engineering techniques such
as Simultaneous Engineering / Concurrent Engineering
Approach , and quality-cost management techniques,
Design for cost and time to market etc.

Index Term:-Quality, Product Design & Development,
simultaneous engineering, Overlapping

l. INTRODUCTION

1.1 PRODUCT FOR INDUSTRY

1.1.1 Customer & Competitor Focus: In the Industry
environment, product design (and its development) is basically
aimed at making certain profit by selling the product to the
customers in the market, who use the product to meet their
requirements and are willing to pay for it. But before buying
any product, a customer compares the particular product with
other similar products offered by other competitors. Therefore,
Industry Firms have to carry out product-design on the basis of
detailed understanding & analysis of the Customers and the

Competitors (Xiaopeng et al, 2012). In fact, customers’
requirements & preferences undergo change when new
products are offered by the Competitors (Andrews, 2005; and
Gulati, 2007).
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Fig 1: Coupling Between Product, Customers, and the
Competitors

1.1.2 Business Risk in Product Development

Due to fast changes in Customers’ requirements
consequent to increasing competition, product development
poses very high risk for the business firm.
1.1.3 Being “Better, Cheaper & Faster” leads to Market
Success

As business is becoming more and more globalised,
completion is rising very fast, and newer products are being
introduced at faster pace than before. Business Firms are
striving hard to introduce new-product ahead of their
competitors. Therefore, time to reach the market (also called
time-to-market) is becoming crucial for product development
success. Further, advancements in technology is also
facilitating entry of newer and better products in the markets.
The customers are now having more choices in the market.
Better quality products are now being introduced in the
markets at faster pace (lesser time) and at lesser price. Thus,
Better, Cheaper, and Faster is the new mantra for market-
success (Rosenthal, 1998).
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. STUDY OF PUBLISHED LITERATURE

2.1 APPROACH FOR
DEVELOPMENT
2.1.1 Project-Approach for Product Development

New product development is recognized by all
industrial sectors as essential to business success. Due to
requirements of large resources and the associated business
risks, most companies are adopting project-approach for
product development. The term ‘project’ has two major
attributes, namely (i) there is a definite ‘start’ and also a pre-
determined, well-defined ‘finish’ for the project, and (ii) the
project is a one-time activity, and is not a repetitive activity.
Product development also has these two attributes, and is
therefore undertaken as a project.

Product development starts from generation of product
ideas and conceptual design. After a particular concept is
selected, detailed product design is commenced, paying
attention sub-systems, assemblies, sub-assemblies, and the
components needed (Xiaopeng et al, 2012).
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Fig 2: Activities Involved in New-Product Development
Project

2.2 Integrated Consideration of Product Design and its
Related Processes

A systematic consideration of product-design along
with the processes through which the product will be
developed, manufactured and marketed. Further, the new
paradigm of being faster-cheaper-better requires that the
product design must be evolved and finalized in a manner that
the product-design caters for the following requirements (Hull
etal, 1996; Pillai et al, 1997; Tennant and Roberts, 2001;
Cholrit et al, 2011; and Desai & Mital, 2011):-
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Design-for-Quality
Design-for-Cost
Design-for-Time (Time-to-Market)

Design-for-Manufacture
Design-for-Assembly
Design-for-Maintenance
Design-for-Upgradability / Design-for-Flexibility

The  importance  of  “integrated/simultaneous
consideration of product design and development issues” lies
in the fact that effectively performing the simultaneous
consideration can contribute directly to the ultimate market
success of the product design & development (Murphy and
Kumar, 1997; Smith and Reinertsen, 1998; Cooper etal, 2004;
Cooper, 2007).

2.3 Simultaneous Engineering / Concurrent Engineering
Approach

Japanese Industry has been using this approach, since
1950°’s, for product-development projects with specific
objective of reducing overall development time and also
achieving higher product quality at a lesser cost. This approach
was studied and adopted by number of American & European
Teams during early 1980s. It was adopted by their Industry
Firms in 1983 onwards, with mixed success initially, but the
process was considerably improved during 1984-1995 period.
Considerable academic research was carried out in American
and European Universities to support the Industry Firms in
mastering the Cheaper-Better-Faster paradigm in product
development projects (Ford, 1988; Cooper, 1994; Murphy and
Kumar, 1997; Berggren and Nacher, 2001; Sharma, 2011).

In its strict sense, this approach requires simultaneous
execution of two (or more) upstream and downstream stages
like ‘product design’ and ‘design of related subsequent

processes’; namely for manufacture, assembly, test &
evaluation, and marketing. The subsequent stages are
dependent on generation and finalization of product

information by the upstream stage (based on which issues for
subsequent stages are decided and finalized).
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Fig 3. Sequential and Overlapping Development Phases for
Product Development

I1l.  ISSUES IN MANAGING SIMULTANEOUS/
CONCURRENT/OVERLAPPING PRODUCT-
DEVELOPMENT PHASES
3.1 Intense Information Exchange:
Information & the Feedback
Basic fundamental issue in ensuring that product
design information is made available to all other members of
product development team, as soon as such information is
generated. The timely sharing of complete information can not
be left to the personal efforts of an individual; rather a formal
information-flow system needs to be put in place so that
complete information is made available to all concerned in
timely manner and the corresponding feedback also reaches
the design-team in timely manner (Clark and Fuzimoto, 1991,
and Sung & Wu, 2011).
In post-2000 era, large computer based “Information
Sharing Systems” have been evolved. Receipt of product-
information and subsequent feedback is managed by
appropriate hardware and software system. However, in large
and complex projects namely development of Car or Aircraft,
human element is also crucial in development and
implementation of appropriate “Information Coordination
Structure”. Thus, proper attention needs to be given to each of
the three crucial parts of Project-Information System
comprising of (a) hardware, (b) software, and (c) humanware
(Schilling and Hill, 1998; Sung and Wu, 2011).
3.2 Effectiveness of Overlapping Development Phases
for Project Success

Product-

Overlapping approach has accelerating impact on the
project cycle-time. However optimal overlap depends on the
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uncertainty-resolution capability of the particular
project. Project effectiveness (success) is determined by
overlapped stages getting completed properly in a manner that
there is saving of time and simultaneously ‘quality to the
customers’ is also improved (Zirger and Hartley, 1996;
Cholrit, 2011; Sharma, 2011).

Research by Krishnan (1996) and by Loch & Terwisch
(1998) has shown that two factors which help in anticipating
effectiveness of overlapped stages are: (a) rate/speed of
evolution of upstream information, and (b) sensitiveness of
downstream stage in following-up the receipt of upstream
stage information. Two set of conditions can be used to
understand this effectiveness (effecting overall project
success); these are (i) ‘slow’ and ‘fast’ evolution of upstream
information, and (i) ‘low’ and ‘high’ sensitiveness of
downstream stage to the time of receipt & completeness of the
upstream stage. This is illustrated below:
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3.3 Cross-Functional Development Teams

Use of cross-functional teams is a complementary
strategy to the use of overlapping development phases (Clark
and Fuzimoto, 1991; Zirger and Hartley, 1996; Flint, 2002;
Danilovic and Browning, 2007). Such teams are the main
drivers of the product development process and facilitate
integrated consideration of downstream issues at the upstream
stage, which is the primary principal of managing product
development using overlapping development phases (Lynn and
Akgun, 2000; Prencipe and Tell, 2001; Ulwick, 2002).
Cross-functional teams bring certain key project capabilities:
high degree of market focus, flexible sub-processes, periodic
project reviews, intra-project co-ordination, and high level of
calculated risk-taking (Ulwick, 2002; Paltier, 2005; Sung and
Wu, 2011).

IV. CONCLUSION REMARKS

The proposed research study will be relevant and useful to ;-

a) Engineering organizations from developing economy, like
India, intending to develop new products for competitive
globalized markets.

Engineering Organizations intending to adopt Overlapping
Development Process for integrated design, fabrication,
test & trials, and production; and particularly those
interested in using CAD/CAE/CAM based design process
for virtual assembly & testing, and rapid prototyping.
Researchers and academicians interested in pursuing
integrated product development in highly dynamic and
competitive environment.

b)
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