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Abstract

In today’ s accelerated world, most firms competing on the basis of new products need to be
proficient in accelerating their product development processes. All areas of the new product
development (NPD) process can be improved, but in this paper we focus on the “upfront or fuzzy
front-end (FFE)” phase. While a few recent studies note that proficiently performed “front-end
activities’ can contribute directly to the success of a new product, accderating this phase has not
received the attention needed to develop robust manageriad recommendations. In our paper, we review
severd dudies that reved useful ingghts into speeding the FFE. We then examine the benefits of
accderating the FFE as well as the chalenges encountered. Findly, severd methods to speed the FFE
phase will be advanced.

Introduction

The environment for new product development (NPD) in most technologicaly advanced
industries suggests that the difficulties and uncertainties associated with NPD are increasing along with
the pressure to develop more new products. Ralling out new, technicaly chdlenging products a the
right time has been a key success factor for more than a decade (angti, 1993). Improving the speed
and efficiency of product development can be a powerful competitive advantage (e.g., McDonough and
Barczak, 1991; Millson, Rg and Wilemon, 1992). In this paper, we focus on acceerating the “ upfront
or fuzzy front-end (FFE)” phase prior to actua development. Here, new product ideas gain the
judtification, plans, and support leading to their gpprova and subsequent development or they are
dropped, licensed, or shelved (Khurana and Rosenthal, 1997).

Interestingly, the FFE phase is a neglected topic in the NPD literature. Instead, the literature has
often concentrated on improving the efficiency of the overal process (Murphy and Kumar, 1997).
However, the FFE is a largely untapped source of cycle time reduction (Smith and Reinertsen, 1992,
1998).

As noted, the FFE is critical to the success of a new product (e.g., Cooper, 1988, 1998;
Dwyer and Mdlor, 1991; McGuinness and Conway, 1989). The prime gods pursued in this *upfront”
phase are selecting the right opportunity, producing a well-defined product concept and clarifying
customer and project requirements prior to development (e.g., Cooper, 1993; Moenart et al., 1995;
Murphy and Kumar, 1997). Experienced developers know that it is easy to invest consderable time
and money in the FFE, before determining whether a product is even viable (Lester, 1998). Smith and
Reinertsen (1998), for example, note that half of the typical product development cycle time vanishes



before development is even authorized. Mabert et al. (1992) dso note that additiona time reductions of
perhaps 30% can be achieved by concentrating on the initid phase of the development while
management is deciding whether or not to proceed. Moreover, the FFE phase often characterized by
trid-and-error has an intringcdly high falure rate (eg., Stevens and Burley, 1997). This high fallure rate
places pressure on cycle-time reduction as a primary god of development process improvement (Smith,

Herbein and Morris, 1999). Thus, mmpetence in managing and accelerating the FFE has become a
major asset to NPD management.

In order to accderate the FFE, knowledge of the factors influencing product development
gpeed is needed. Thus, we firg review severa studies on product development cycle-time and then we
examine FFE characteristics. We then examine the benefits as well as the chdlenges encountered in
attempting to speed the FFE. Findly, severd managerid suggestions will be advanced.

Studies On the Speed of NPD Process and the FFE Phase

Published research involving NPD cycle acceeration is meager. Much of the research has
focusad on the development and manufacturing phase, and to alesser degree the design phase (Millson,
Rg and Wilemon, 1992). Studies on product development speed can be distinguished in terms of
performance measures (Kesser and Chakrabarti, 1996), methodologica approaches (e.g., conceptua
works, case sudies, or empirical studies), and industry experiences. Table 1 summarizes the findings of
these studies.

Table 1. Selected Studies on Speed in NPD

Study Sample Context Performance Measure | Key Results
(Important Factors)

McDonough | 12NPD 3 companies | Speed of Development Successful rapid development

and Spital projects projects are:

(1984) 1. Highly visible within the firm and
strongly supported by senior
management

2. Kept on schedule through clear
delineation of product specifications
3. Managed by technical leaders who
possess not only technical skills but
also general business skills.

Gold (1987) Personal Experience Speed of Development Speeding up product development
can be accomplished through reliance
on external sources of advances,
intensified internal R& D programs,
and innovative R& D management
strategies.




Rosenau Personal Experience Speed of Development Short focused development phases,
(1988) management involvement and
support, procurement and use of
productivity improvement,
multifunctional teamwork, distraction
reduction, frozen specifications, and
microcomputer-based project
management software
Guptaand 38 key 12 large Speed of Development 1. Active, visible senior management
Wilemon participants | technology- commitment
(1990) inNPD based firms 2. Early involvement of functional
projects inU.S. groups
3. New work-style
4. Early market/technical testing
5. Effective new product
organizations
McDonough | 30 new 12 British Speed of Development 1. Leadership styleinfluences speed
and Barczak | product Companies (Design phase: ‘the of development.
(1991) develop- degreeto which aproject | 2. Source of the technologies
ment was ahead, on, or behind | employed moderates the relationship.
projects schedule’)
Mabertetal. | A comparativecasestudy | Speed of Development 1. The project needs a knowledgeable
(1992 of six new product team leader.
introduction projects at six 2. The team approach —with members
different firms from all relevant disciplinesin close
proximity — reduces communication
delay, etc.
3. The devel opment effort should
reflect arecognized organizational
commitment.
Lynnet al. 9%5 usS. Speed to Market 1. Having along-term view of product
(1999) successful | (90% were (measured by 4 items, development
and considered e.g., ‘comparing speed 2. Following arigorous NPD process
unsuccess- | high- with the major competitor
ful new technology | for asimilar product)
product industries)
proj ects
Kesslerand | 75new Ten large Innovation Speed 1. Clear time-goals, longer tenure
Chakrabarti product firmsin (defined asthe time among team members, and parallel
(1999) developme | severa el apsed between (a) development increased speed
nt projects | industries initial development 2. Design for manufacturability,
effortsand (b) ultimate frequent product testing, and
commercialization) computer-aided design systems
decreased speed
3. Different factors were found to
influence the speed of radical and
incremental projects
Dyer, Gupta | 182 PDMA | Technology- | Timeto develop new 1. Dedicated team structures strongly
and Wilemon | members based firms product and relate to first-to-market and fast-
(1999) inU.S. Satisfaction with new follower firms




product process 2. First-to-market cite “difficulty in
defining product/market” as chief
cause of delays.

3. Difficulty in product/market
definition, poor interdepartmental
relations, and preoccupation with
other responsibilities contribute to
delays.

Based on the Table 1, factors influencing the development speed can be categorized by the
project, the project team (e.g., leadership style, tenure, team structure), organizationa support (e.g.,
senior management commitment, inter-departmental cooperation), proficiency in NPD management, €tc.
Many of the findings based on the development phase dso can be transferred to the FFE phase.
However, during the FFE, different activities are performed under different Stuations, therefore, suitable
accel eration methods need to be devel oped based on knowledge of the FFE phase.

FFE phase can be defined as the period between when an opportunity is first consdered and
when an idea is judged ready for development (Kim and Wilemon, 1999). During the FFE, the
organization formulates a concept of the product and determines whether or not it will invest resources
to develop theidea (Moenart et al., 1995). Specificdly, the FFE includes product strategy formulation
and communicetion, opportunity identification and assessment, idea generation, product definition,
project planning, and executive reviews (e.g., Cooper, 1988; Khurana and Rosentha, 1998; Murphy
and Kumar, 1997). These FFE activities usualy emphasize seeking knowledge, learning, cregting, and
experimenting.

The didtinct fegture of the FFE is fuzziness, ambiguity, and uncertainty. Decisons and activities
in the FFE phase are often performed in an environment where unknown factors are plentiful.
Information for decison-making is usudly informal and approximate in nature rather than quantitative,
forma and precise. Fuzziness comes from uncertainty about technology, customer requirements,
markets, required resources, company-fit, cagpabilities, and company limits, such information is
necessary to decide whether or not to develop the product. The fuzziness or ambiguity about the
feasbility and the qudity (commercidization potentid) of an idea usudly prevents an opportunity in the
front-end from proceeding to the development phase. After dl, mogt activities in the FFE focus on
reducing the ambiguity associated with whether or not to develop an idea. Other features in the FFE
involve:

The actud ‘go/no go’ development decison may be influenced more by non-andytic factors
including management’s ‘gut fed’ or intuition (Murphy and Kumar, 1997). Since FFE
characterigtics are chdlenging, uncertain, and time consuming, FFE speed can be influenced
by the attitudes of the participants, the organizationa climate, and resources.

Activities in the FFE can differ according to a company’s market entry order, eg., first-to-
market, fast-follower, late entrant since the types and the degree of fuzziness encountered in
the FFE varies for these different types of firms. Moreover, product life cycles are long in
such industries as aerospace, jet engines, and pharmaceuticals, and shorter in indusiries such



as semiconductors, computers, telecommunications, and insrumentation (Gupta and
Wilemon, 1990). Since each project has its own environment, FFE delays can have
different meanings.

Benefits Of Accelerating the FFE and Challenges Encountered
One outcome resulting from acce erating the FFE phase is depicted in Figure 1.

Figure 1. Outcomes from Accelerating the FFE Phase

FFE Phase Devel opment Phase

Accelerated FFE Development Phase ‘Saved Time'
Phase

As seen in Figure 1, ‘saved time from FFE accderation can lead to sarting the development
phase earlier, which, in turn, leads to a quicker market launch. This faster cycle can create Strategic
flexibility. These advantages can be profitable to “first-to-market,” “fast follower,” or even “late
entrant” firms. For “firgt-to-market” firms saved time from acceerating the FFE can incresse firgt-
mover advantages (e.g., Aaker, 1995; Lieberman and Montgomery, 1988). On the other hand, for a
company facing a dtuation in which a competitor threstens to take away its current business with a new
product, failure to respond rapidly can cause late market entry, a permanent loss of market share, and
dissipated profits (McDonough and Spital, 1984). The FFE can vary from a few weeks to severd
years, depending on project characteridtics, the skill of the developers, the technology’ s readiness, and
other circumstances. Saving a few weeks may not seem that critical, however, in highly compstitive
markets attributing great importance to ‘earlier than competitors,” relative FFE time rather than absolute
time needs to be consdered. Even saving a smal amount of time can help companies gain a competitive
advantage. In addition to enabling the development phase to dart earlier, accderating the FFE is likely
to reduce development cycle-time asfollows

Congdering the internd competition for limited resources, a promising project with an
accelerated FFE phase can often preempt required tools, resources, and people.
Cooperation with quaified suppliers and intermediaries can be acceerated and preempted.
Additiondly, beginning the development phase early can discourage competitors from
developing asmilar product.

Time, effort, and resources saved in the FFE can be invested productively in the
development phase.

An accderated FFE can highlight the project’s importance and attract organizationd
atention.



Conddering these and other potentid benefits from FFE accderation, it isimportant for product
developers to accelerate this phase. However, the contributions of speeding the FFE should be
evduaed in the context of the firm's busness drategy, the totd development cycle, industry
developments, and overdl NPD performance. In other words, time saved from accelerating the FFE
can be meaningful (Cell-1 in Figure 2) only if it does not degrade the qudity outcome of NPD and does
not cause the total development cycle to be lengthen. If the acceleration of the FFE is likely to produce
Cdl-11~1V, then acceeration efforts need reevaluaing. An important challenge encountered in FFE
acceleration isto manage these potentia problems.

Figure 2. Results from Accderating the FFE Phase

Accelerating FFE Phase

Results Competitive Prodm?/ / \“/Iarginal Product
Development Development
Accelerating Total Cel-1 ¥ / \ 4 Cel-ll
Development Cycle
Decelerating Total Cel-lll W < Cdl-IvV
Development Cycle

Cell-1: Pogtive result from FFE acceleration
Cdll-11~1V: Negative results from poor performance in speeding FFE activities

In order to prevent these potentid problems, sufficient preparations must be devoted to the
activities that precede the desgn and development of the product. Studies illusirating the importance of
FFE preparation are noted below.

‘Poor definition of product requirements was the reason most cited for product development
delays. About 71% mentioned that the process gets delayed due to poor understanding of customer
requirements and insufficient knowledge of a product’s technology and market forces such as
competition, suppliers, and distributors, al of which should be accomplished in the FFE (Gupta and
Wilemon, 1990).

Mainframe multichip modules house and connect a computer's most crucia integrated circuits,
affecting the entire system’s speed and rdiability. Any change in the muitichip module system — for
example, the use of a more reiable materid in the production of the modul€' s substrate — can
change the entire design and manufacturing process. In turn, these changes can lead to development
dead ends, longer product rollouts, and wasted time (langiti, 1993).

Customers not only buy the tangible product but a package that includes the product, the company,
the brand image, the sdes interaction, the delivery process, after-sdes service, and post-sde
relationships. The project team should envison and plan for this package early, otherwise it may



ignore downstream requirements and not design products for ease manufacturing, use, ditribution,
ingalation, or repairs (Khurana and Rosenthal, 1997).

Influences such as competitive moves, market changes, and interna pressure on new products
a0 can cause problems. Problems and questions not sufficiently trested in the FFE will occur in the
development phase and can be barriers to progress which often result in conflicts anong functiond
departments. Prevention of troublesome issues in the FFE is better, less codtly, and easier to remedy
than in the development phase.

As noted, “undesirable outcomes’ result from the acceleration of the FFE when sufficient
preparation of a product opportunity has not been made. However, undesirable consequences also are
likely to occur when speed is attained at the expense of ‘sdecting the right opportunity.” For example,
when “upfront” project teams encounter pressure to speed, they may take a compromising attitude,
choosing a less risky but less innovative opportunity (e.g., sdecting familiar ideas and/or entering the
market late). Such behavior discourages developers from chadlenging innovative ideas and can lead to
poor NPD outcomes. As Quinn (1985) notes, “when reward and control systems neither pendize
opportunities missed nor reward risks taken, the results are predictable.”

In conclusion, selecting the right opportunity and preparing sufficiently in the FFE is important
when accderaing the FFE. Delay in sdlecting the right opportunity and preparing sufficiently can,
sometimes, be rewarded by the acceleration of subsequent development processes and result in higher
NPD outcomes. In background research for our topic one manager told us: “Our team goes 100 mph,
the maximum speed of our team, but we would be more effective going 75 mph and be able to see”
However, there are Stuations where undesirable outcomes from delays in the FFE can be more critica
than those from the acceeration of the FFE Effective decison-making is important and the time
required to make choices is vauable. Thus, firms must effectively manage the varied chalenges
associated with cycle-time reduction in the FFE.

A Model For Accelerating The FFE

In this section, we build a conceptua model to identify ways to accelerate the FFE. The modd
is based upon a pattern of the “fuzziness level” through NPD. Figure 3 shows that the “fuzziness leve”
of an idea gradualy diminishes as the NPD process progresses. When the fuzziness or uncertainty leve
descends below the “required” gpprova leved (‘a’) for a specific firm, the idea is usualy ready to enter
the more concrete development phase. Figure 3, therefore, implies that the “gpprova level” and the
“shape of the fuzzy curve’ can affect the speed of the FFE.

The “fuzzy curve’ is determined by the characteridtic of the opportunity, internal and externd
uncertainties, and by the activities performed in the FFE. Thus, the fuzziness levd is a composite of
severa factors. While the “beginning fuzziness levd” is often determined by the opportunity considered,
the subsequent shape is determined by activities performed on the idea in the FFE as wdl as from
externd developments, e.g., technologica developments, competitor moves, etc. On the other hand, a



company’s “gpprovad levd” is affected by tolerance for ambiguity, competitive moves, strategy, culture,
risk tolerance, and pressure to speed devel opment.

Fuzziness (Uncertainty) Level
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Fuzzy Curve & Approval level
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start of the development phase

a H

I ow
t.

> Time
Fuzzy Front-End Phase Development Phase

Figure 3. Pattern of the Fuzziness Level through the NPD

Based on Figure 3, we note that there are two mgor ways to accelerate the FFE phase. One
gpproach isto move the approval leve (from‘a’ to ‘b’ in Figure 4) and the other is to change the dope
of fuzziness curve (from ‘a-curveé to ‘b-curve in Figure 5), both gpproaches can fecilitate the
development phase beginning earlier.
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Figure 4. Accderating Effects by Changing the Criteria Leve
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Figure 5. Accderating by Steepening the Fuzzy Curve

The gpprovd levd is often subjective and qualitative and is based on the risk associated with the
development of an idea aswell as changes in the environment, e.g., the market. Accderating the FFE by
amply shifting up the gpprovd leve (as seen in Figure 4), however, is likdy to creste undesirable
outcomes such as the cdl-11~1V in Fgure 2. Thus, effectively reducing uncertainty can be a desirable
way to accelerate the FFE since it can speed the FFE while minimizing the challenges encountered.

Ways To Reduce Uncertainty

The key to improving the probability of success and accelerating the FFE is to identify specific
requirements and reduce uncertainties quickly. The faster ideas can be evauated and the earlier flawed
ideas terminated, the more productive the pipeline becomes as idea generators move quickly to new
concepts rather than spending energy and resources atempting to resuscitate failing ideas (Smith,
Herbein and Morris, 1999).

Reducing uncertainty can be achieved by enhancing proficiency in FFE management.
Congdering that uncertainties often come from technology, markets, required resources, company-fit
and capabilities, and company limits, we dso note that fuzziness can result from internd developments
and drategies or external market developments. Thus, we classfy methods for acceerating the FFE into
enhancing internal FFE competency and enhancing external FFE competency. Internal FFE
competency implies organizational capabilities to accderate the FFE and forms the bads for
accomplishing each project’s specific activities. These include effective developers, project leadership,



resources, and a supportive climate for FFE activities. External FFE competency, on the other hand,
includes the capabilities to collect and assess market, customer, competitors, and in some cases
regulatory information to reduce uncertainty about projects. This includes gathering information from
knowledgeable external groups. Several competencies are often required to reduce the fuzziness in the
FFE. Our classfication can be compared with and reinforces Roberts and Fusfeld (1981) and Khurana
and Rosenthd’ s (1997) classification of foundation and project-specific eements.

Table 2 summarizes saverd findings and idess rdated to enhancing internd or externd
competencies (also see Appendix A).

Table 2. Methods to Enhance Interna and Externa FFE Competency

Enhancing Internal FFE Competency

Enhancing External FFE Competency

1. Assigning committed, knowledgeable
team members (Kim and Wilemon, 1999)

2. Organizing dedicated and cross-functional
team (Lester, 1998)

3. Creating a holistic FFE process, or
aligning FFE (NPD) activities with corporate
strategy and balancing new
product/technology with the system’s
exigting capabilities (lansiti, 1993; K hurana and
Rosenthal, 1998)

4. Formalizing and documenting the FFE
process (Gupta and Wilemon, 1990)

5. Building system to capture the learning
from FFE experiences and use the learnings
on future projects

6. Setting clear vision, objective (McDonough
and Spital, 1984; Millson, Raj and Wilemon, 1992)
7. Performing in a planned and evolutionary
way (Smith and Reinertsen, 1992)

8. Using pilot plants and making prototypes
in the FFE (lansiti, 1993; Reinertsen, 1999)

9. Increasing rewards for successful
performance (Gold, 1987)

10. Ensuring senior management
commitment (Gupta and Wilemon, 1990; Lester,
1998; Rosenau, 1988)

11. Ensuring internal cooperation early
(Gupta and Wilemon, 1990; Song and Parry,
1993)

12. Vauing or stressing “ speed;” Emphasis
on the need for speed

1. Strong market orientation (Atuahene-Gima,
1995; Dyer, Gupta and Wilemon, 1999)

2. Involving potential customers, lead
customers early (Krubasik, 1988; Quinn, 1985;
Von Hippel, 1986)

3. Involving experts/consultants early (Lester,
1998; Quinn, 1985)

4. Involving and cooperating with suppliers
and/or intermediaries early (Gupta and Wilemon,
1990; Khurana and Rosenthal, 1997).
5.Developing relevant market research
techniques to identify emerging market needs.
6. Cooperating with externa groups

- Reliance on externa sources for technology
through buying, licensing or contracting (Gold,
1987)

- Using polling facilities and outside testing
labs (Lester, 1998)

- Cooperating with competitors such asjoint
ventures, licensing, and strategic dliances (Kim
and Wilemon, 1999)

- Globa network
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Accelerating the FFE via Managing the Approval Process

When a project team reaches a decision that they have sdected a promising opportunity this
does not automaticaly imply that the actua development should begin. As Khurana and Rosentha
(1997) note, the FFE is complete when the team presents the business case and the business unit either
commits to funding, saffing, and launching the project or kills the project. In too many large firms, a
sgnificant percentage of the project leader’s time can be spent seeking gpprovas from senior people
(Cooper, 1993). Thus, effectively reducing uncertainties associated with an opportunity aone is not
aufficient, Snce gpprova delays can detract from the time saved. Accderating the FFE phase should
include making the approva process more efficient (Figure 6). Accderation results from narrowing the
gap between the first possible starting point (t;) and the actud starting point (ty).

Fuzziness (Uncertainty) Level % Therequired fuzziness level
perceived by the project team

A t,: Thefirst possible approval point
High t,: The actual approval point
(=The start of development phase) :
gy (@) —
a )

I ow t. th

>

Time
Fuzzy Front-End Phase \\/ Development Phase
Approval Gap

Figure 6. Accderating Effects via Efficient FFE Approva Procedures

For accelerating this procedure, it is important to identify why there is a time lag. There are
severd factors influencing why development may be delayed as noted below:
I nefficient approval system
Inefficient organizationd systems, unnecessary documentation, and a bureaucratic climate (e.g.,
Pearson, 1992) can lead to delays. Carefully evduating how information flows and how decisons are
made can identify areas needing improvement. Many companies have found that their approvd
processes can be made both smpler and faster.
Per ceptional gap
Contrary to decisons in the FFE phase, development involves more participants and gaining
agreement on the development of an opportunity can take considerable time. Moreover, sociocultura
differences between project teams and their senior management/functiond groups can create conflicts
and delays. For example, their tolerance for ambiguity, professond orientation, time orientation, types
of products/projects preferred, and expectations of market changes can be very different (e.g., Gupta,
Ra and Wilemon, 1986).
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Internal and external situations
Besides inefficient approva processes and perceptional gaps, there aso are other factors
influencing goprova ddays.

- Lack of personnd (skill mix), manufacturing limitations, lack of tools

- Unwillingness to cannibdize existing products

- Poor supplier performance/capabilities

- Rapid market/technology changes (e.g., sometimes, a desre to incorporate the latest
technological improvement into the product can delay the product’s development: Gupta
and Wilemon, 1990)

- Lack of cgpacity to accommodate new products in the distribution pipeline.

In order to fully exploit the advantage of FFE ‘saved time,’ project teams need to consder
these factors during the FFE. Moreover, how to gain and accelerate the commitment and involvement of
management to potentia ideas needs exploration. Project leaders need the capability of ‘marketing’
ideas within a firm during the FFE. Sharing information, involving key participants, and cregting
supportive climates are important. Based on these efforts, a project team is more likely to gain senior
management support in both the FFE and in the development phase. Such factors as trust in the project
leader, communication capabilities, interna networking, past performances (credibility) adso is likely to
influence this internd marketing capability. How to approve is asinfluentid in the development phase as
whether to approve.

Future Research

The mgor god of our effort isto highlight the importance of accderating the FFE and to suggest
methods for speeding the FFE. In order to accelerate the FFE phase, undergtanding the factors
influencing FFE speed need to be dudied to identify suitable methods for acceerating the FFE.
However, as many factors influence the FFE, finding generd acceleration methods is difficult. While
each FFE case is different, there are common characteristics to most FFE phases. Thus, capturing the
learning from FFE experiences and using these leanings on future projects is an important organizationd
cgpability. Accumulating and learning from this information can cregte effective management guiddines
for FFE acceleration. The areas noted below can help accelerate the FFE and require additiona study.

When does FFE speed become more important?

Speed, qudity, and risk are important factors in FFE efforts. The giority given in the FFE to
speed depends on the underlying economics of a specific Stuation (Reinertsen, 1999), the market's
predictability and the cost of delay (Smith and Reinertsen, 1998). Consdering these variables, a FFE
project team needs to make intelligent tradeoffs between a fast procedure and a product’ s performance
in the market. Relatedly, the following issues need to be studied:

Is speed and quality necessarily a trade-off? How can a firm accelerate the FFE and not
adversdly affect the qudity of the execution of front-end activities?



Wha is the rlationship between the time required to complete FFE activities and the time
needed to develop a product? Are the factors useful in accelerating the FFE similar to those
in reducing cyce-time in the development phase?

What factorsin the FFE are important?

Decisons as to dlocating resources in the FFE and whether to cooperate with externd groups
should be made based upon knowledge about what factors influence the FFE and which ones are most
|mportant The following issues deserve further sudies:

Where are “bottlenecks’ located in the FFE?

Which sources of fuzziness are most critical — markets, technology, or internd organizationa
issues? How does the importance attached to each factor vary according to product,
organization, and industry?

Can computer smulations during the FFE help forecast development phase chdlenges?

Summary

We propose severd factors for developers to consider in their efforts to accelerate the FFE.
Even though the FFE may be well-managed, there are other factors which may lead to unsuccessful new
products, for example, competitor’'s developments, development phase failures; poor product launch,
etc. However, it is a good bet that the faster and more effectively the FFE is managed, the more
successful NPD projects are likely to be. Moreover, the FFE is an area with great potentid for return-
on-investment. If a firm excds in accderating the FFE, it may have the capacity to develop and
commercidize other new products while competitors are ill in their planning stages.
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Appendix A

Reducing Fuzziness - Examplesfrom the Literature

A. Involvement of CustomersUsers. “For severd months, | traveled congantly with the
vice presdent for engineering, vigting large and not-so-large eectronics manufacturing
companies from coast to coast. As we vidted with potential customers, we described the
characteristics and capabilities of our tentative and fragile product — a computer-aided
engineering workgtaion — and then listened intently and took notes furioudy as they
explained dl the things the product redlly needed to do and how it might do them, and how,
if it did to them, they might just buy it.” (angeler, 1992) “Sandvik, a leading Swedish
toolmaking firm, annudly sends its R&D personnd to spend a few weeks with customers,
not in order to support current saes efforts, but rather to explore future problems with
gpecidigs in product and process development as well as in production — thereby gaining
time for research to develop advances in time to meet prospective needs.” (Gold, 1984)
Especidly, firms that supply components and subassemblies to other corporations must
work closdy with their mgor customers in product development (Mabert, Muth and
Schmenner, 1992).

B. Lead Users: Many experienced big companies (eg., Boeing, Sony, 3M, and Hewlett-
Packard) are relying less on early market research and more on interactive development with
lead customers. By working closdy with lead customers, development teams learn from their
customers needs and innovations, and rapidly modify designs and entry srategies based on
this information (Quinn, 1985; Krubask, 1988). Firms can minimize the use of extensve
market research studies by quickly getting the product to lead users, obtaining their reactions,
and making refinements to the technology (eg., Cookson, 1988; Gomory and Schmitt,
1988)

C. Suppliers: In indudries such as textiles, materids or equipment suppliers provide the
innovation (Quinn, 1985). In the FFE phase, suppliers knowledge of technology, costs,
design, and manufacturing lead-times can contribute to accurate product definition and
project planning (Khurana and Rosenthd, 1997).

D. External Information Suppliers. Answers to some critica questions can only be found
outsde the company. Externd market and technica expertise should be used to speed
assessment, validation and development of the new products. The need for externd
assistance can occur due to economics, the necessity for speed in satisfying market needs,
or due to the lack of internd technicd and/or marketing expertise. This includes existing and
potentid customers, consultants, commercia laboratories, and university research and
development centers (Lester, 1998; Snyder and Blevins, 1986). Such assstance can
supplement interna capabiilitiesin deding with speciaized short-term problems.
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E. Experimentswith Marketsand Technologies: This gpproach involves experiments with
products (often prototypes) with various users/'customers. The purpose is to gain feedback
on the viability of the proposed product and attributes desired in the product. Severd
market segments may be given the opportunity to use and sample the product. The generd
nature of this approach is experimentd.

F. Staffing the FFE: langti (1993) noted that system-focused companies form a core group of
managers, scientists, and engineers a the earliet stages of the R&D process. This
integration team investigates the impacts of various technical choices on the design of the
product and on manufacturing. This integration team gradualy sdects the most promising
concepts, congdering its feaghility as well as manufacturability, yidd, and rdiability. The
team’s main objective is to baance new research from the lab with the manufacturing
system’ s capabilities and capacities.

G. Organizing FFE Team: The dedicated and crossfunctiond team can offer favorable
ownership and entrepreneuria  characterigtics, speed, better decisions, agility, and
adaptability (Lester, 1998). Komatsu's managers set gpecific targets based on
outperforming specific competitors dong specific dimendons, atacked in a specific
sequence. To put each development program into action, they create off-line project teams
to break-down internal barriers (Pearson, 1992).

H. Alliances and Partnerships. Gold (1987) notes that speeding up product development
can be accomplished through reliance on external sources for technology. For example, an
increesing number of firms are finding it vauable to draw on the didtinctive capabilities of
contract R&D firms, such as Arthur D. Little, Battelle, Stanford Research Ingtitute, and
others. Gold dso notes that it offers full proprietary benefits a costs which may well prove
more favorable than atempting to develop a new daff to cope with trangtiona problems
and then having either to disband it or to shift its members into unfamiliar tasks. Millson, Ry
and Wilemon (1996) a0 give severd examples how partnering can improve and accelerate
development performance.
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