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The global market has become increasingly competitive with diversified customer
demand and rapid flow of product information. Enterprises are trying to
identify new weapons to win in the global market. Designers, manufacturers

and marketers are searching for breakthrough products.

The values that customers look for in the market can be summarized in five

letters: T (Technology), Q (Quality), R (Responsiveness), D (Delivery) and C (Cost).
One could hardly imagine a supplier would stay long in the market if he could
not deliver quality goods on time at a price acceptable to the customer while
remain profitable. A lot has been discussed in the management world regarding
quality, delivery and cost. These three factors have become necessary conditions

for survival in the market. However, by themselves, they are no longer sufficient.

The remaining two factors, i.e., T and R — technology and responsiveness,
are becoming more important as success factors for companies to compete
in the global market. Two important measurements of technology and

responsiveness are Innovation and Time.

Innovation is indeed the key to long-term vitality of all enterprises. Innovation
does not just mean new products but also new services and new ways of doing
business. Innovation along any business dimension can dramatically upset
competitive balance by enticing consumers to change their choices and by

putting competitors on the defensive.

Time is crucial to the success of an innovation. Innovation involves change,
and change is measured by time. Untimely execution impairs successful

innovation. We need breakthrough products as quickly as we can.

This book offers a practical methodology for developing breakthrough products.
It is particularly useful for businesses wishing to make the transition from
original equipment manufacture (OEM) to original design manufacture (ODM).

| sincerely recommend it to you.

Dr. W.K. Lo
President,
Guangdong-Hong Kong Association for the Promotion of Technology Enterprise
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Global manufacturing competitiveness has been complicated with the
accelerating pressures of industrial transformation, dynamic trading
conditions, ever-changing market demands and uplifting quality
requirements. These pressures have sharpened the industry's focus on
developing viable strategies and tactics in gaining and retaining their
competitiveness. Hong Kong is now undergoing a critical transformation
from low-cost assembly to high-value-added manufacturing. For a
successful transformation, Hong Kong manufacturers must provide better
quality products faster and cheaper than those of their competitors.
Adoption of effective quality strategies and practices is one of the crucial

factors for success.

This "Quality Transformation Series" is supported by the HKSAR
Government Industrial Support Fund to develop promotional and
educational materials, such as booklets, video and other multi-media in
quality topics. It aims to make the company executives more aware of
their crucial role in leading successful quality transformation in their
companies; to introduce modern quality improvement tools and
methodologies to Hong Kong manufacturers, and to provide examples

of best quality management practices in the Hong Kong environment.

With the launch of this series, we hope to encourage and facilitate Hong

Kong manufacturers in making the quality transformation.

Dr. K S Chin

Series Editor
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Hong Kong has developed itself into a manufacturing control centre in
the Asia Pacific region. Its manufacturing sector has enjoyed enviable
growth in the past two decades as Hong Kong-based enterprises
transformed themselves into experts at managing globalised production
networks. The competitive advantage of these firms has been in the
speed and agility with which they were able to shift from one product
line to another in response to rapid changes in the market, as well as
their ready access to low-cost labour in Mainland China and in

neighbouring countries.

Flexibility in production, skills in coordinating production
among various sites, managerial talents of expatriate managers
posted in plants outside Hong Kong, and internationalism have been
identified as some of the key factors of past achievements for Hong
Kong’s manufacturing industry [1]. Thus, in most cases, Hong Kong
manufacturers have been involved in making mature, market-tested
products via original equipment manufactures (OEMs) or subcontracting
relationships with business partners. According to the Hong Kong
Trade Development Council, in 1997 an estimated 70% of domestic
exports were derived from licensing and contract manufacturing for

overseas manufacturers.

Today, it is realised that this success cannot be sustained if Hong Kong
enterprises continue to engage in labour-intensive, low technology mass
manufacturing; this strategy can be easily replicated by competitors in
developing countries. To ensure continued prosperity, the manufacturing
industry has to develop the ability to focus more on high value-added

activities such as product design.

The transition from OEM to ODM (original design manufacture), however,
is difficult, as it requires skills in design and testing, knowledge of
international standards, and marketing [1]. While the ability to produce
products determines the success of OEMs, the aptitude to create the
right products is the key to success of ODMs. These high performing
enterprises are adept at creating breakthrough products that will become
order winners tomorrow. They are less enthusiastic in emphasising the
production of standard goods that require less skill and can be done
almost anywhere. The rewards of developing breakthrough products
are huge, as are the risks. The search for an effective methodology that
will enhance the hit rate of these high-risk endeavours becomes an
issue of great importance to ODMs. This is the theme this book strives

to accomplish.
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In 1983, Motorola introduced the world
to the first publicly available cellular
telephone, supported by a
communications
infrastructure
that allowed

users the

wireless capacity

to stay in touch with
anyone who had access
to a telephone. The introduction of
that “breakthrough” product came
after more than a decade of
development and a cost of US$150
million. This product has changed the
way the world communicates and has
grown into a highly profitable part of
the Motorola business. Nevertheless,
are there things that could have been
done to alleviate the financial costs
and/or reduce the development time,
while increasing the certainty of the

success of the product?

New product development executives
face the challenge of managing
product and market uncertainty and
ambiguity every day. Their goal is to
introduce the right product at the right
time. But how are these product
development conditions determined

and met successfully?

2

N

In the case of breakthrough products - those unique to the market -

failure rates can be expected to be particularly problematic. The rewards,

however, are significant. Competitive market pressures together with

the rapid pace of technological development make innovation increasingly

important in firms’ overall strategies. Studies have shown that

breakthrough products have potential to be the most successful products

(services) a company can launch and may provide the highest returns.

During the 1989-1993 periods, breakthrough products accounted for

10% of new product introductions but generated 24% of the profits

from new products. With shortening product life cycles, breakthrough

products are becoming an essential source of revenue. Furthermore,

the development of breakthrough products is a strategically essential

step in meeting the challenges of global competition and leadership

in the marketplace. Forward-looking companies are combining

technologies and trends to create the products of tomorrow.

Consider the impact the development of breakthrough products has

had on the following firms: Motorola (cellular phones), Sony (consumer

electronics), and Corning (fibre optics). Each of these firms’ ability to

understand the future of their markets
and the applications of the products they
were developing helped them redefine
and create markets. What drove this
knowledge? According to recent research

it was a “probe and learn” process in

which early versions of the product were

introduced or tested, information was gathered

~

and the next iteration was developed. This, however, can be a very

long and expensive process. Are there other approaches that would

allow firms to accelerate their learning to develop the “right”

breakthrough products in a more expeditious manner?
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Breakthrough Products Break Through?
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How did Sony carve out a market for its Walkman, or more recently, Accordingly, successful development and introduction of new products

what enabled RIM, a leading high-tech Canadian company, to define in today’'s competitive marketplace is one of the key issues faced by a

(—RELENMERSHREAR) BEER a market for its two-way wireless handheld, Blackberry? firm. However, development of merely new or improved products/services WiBER  IRATRTERLZFIHEENHER - 8
g HABlackberryin & W E mBA A O EEF is no longer sufficient for ensuring firm survival. Innovation must assume EZHE= - é
n [+
S BAREBENSE? Design and Innovation play an important role in enhancing customer an increasingly important role in a firm’s overall strategy. g_
; . . . ‘s EEARER 30-60% g3
$ retention and loyalty, and ultimately in the success of fast response S T 2B A 65.95% E»E
i RETHEAFH R BBENAREREEFR companies — see Figure 1. Excellent design will create a better image, Development Time 30-60% Less BABHEET 75% §§
5 e \ - o e ) ) Engineering Changes 65-95% Reduced BORG 30-85% £
3 X -REBEIFHERRKSEREEA better cost performance, better time-to-market, and better quality Scrap and Rework 75% Reduced 05 RS e 8¢
10 ERFEEBBEENEM - FS2HE— - and service. Defects 30-85% Fewer TS ES 60% 1
Time to Market 20-90% Less EEFERY 100%
Field Failure Rate 60% Less FE{E99% M ) B > BB R 60%
Service Life 100% Increased BT KT 100-600%
Cost of Quality @99% Defect Free 60% Reduced EAHELEED 20-110%
RETERAFERESENLARERLEERL REEELHERRASEER Overall Quality 100-600% Higher EAEERHRE 20-120%

B—
Fig.1

BRORTHBEL —ARXFNTER &

R LT HABEENER  BROKFHEEEL —ARIFNER  BHES

White-Collar Productivity

20-110% Higher

MRAERE  BEEHTSIERBREAESERBATE - £6] : RMERTF ST Return on Assets 20-120% Higher B= HRAGESERMRBBRENRR
BARBEEXNBERESR - SHRBORTHRE  EH - BWASHETRR BLACKBERRY (BUERE HARIEELQTR)

HEXRENRENE  ERERBDELENBEENZE -

Design and Innovation play an important role in enhancing customer
retention and customer loyalty, and ultimately in the success of fast
response companies. Excellent design will create better image, better
cost performance, better time-to-market, and better quality and service.
For example, RIM Wireless Handhelds™ allow the users to send and receive
wireless email. Creating and retrieving information is amazingly simple
using the optimised keyboard, thumb-operated trackwheel, easy-to-read
backlit screen and intuitive menu-driven interface.

PRI E f LU E 2R P AR

Developing Breakthrough Products as a Means to Enhance Customer Retention

Fig.2  Results of Integrated Product Development Application

(From Japanese and North American Companies)

While one can find different definitions for breakthrough products

(BTPs), in this book we define BTPs as those which are ‘'really new' to

the market and contain some or all of the following attributes:

¢ Involve notable changes to existing products and processes

¢ Are used to establish new core products or define a new market

e Can incorporate revolutionary new technologies or materials

e Offer unique customer benefits

e Result in higher initial exposure to financial risk

MBREHTERREREENEERE
Z— e A% BRRZAISHEBHRRRAE
NHERIBBEFBEARPRE-—HLT
BUEE - AIFRARA T AR BERKTH
HmBEMERMD ©
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MEE - HEBLEDS L BRI HES
BOHZATIRBHNER

Introduction of a new product (and service) into a competitive marketplace ¢ Are tied to emerging customer trends
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KA EEERBKF o

s TEREHNENEERNERF
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different design activities into a robust and comprehensive process m

is a highly strategic task whose execution has a great impact on the ® Require customer learning

firm’s success and survival. Companies that have successfully integrated e Cause changes in customer behaviour

ERFHANT S LEL -BHER (SR
%) R—HEERBMENTIE  BREH—

benefit enormously in a variety of ways as indicated in Figure 2.
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A BTP is associated with greater risk than less innovative products
because it involves more uncertainty in terms of the nature of the
product itself, the organisation's capacity to effectively and efficiently
produce the product, market acceptance, and ultimately, profitability.
BTPs do not have an instantaneous impact on society, but over time
they drastically change user activities and are widely influential. The
invention of Sony's Walkman, Nortel's Vista 350, and 3M's Post-it are

examples of BTPs — see also Figure 3.

The task of introducing a new product into the market is relatively easy
when the product is a variant, an extension of an existing product, or
when the market segment and its needs have been identified. In this
case, the firm either has or is able to develop the necessary expertise
relevant to the product. The availability of primary and secondary data
sources also helps in designing a strategy for the successful launch of

such new products.

REMER MEEAMRILESERAVista 3S50BMRBEGEERERRE) FOTH

& FANRRE-ENNERER  REBERHRF (EASKHLEEEHE)
EEFRT - CREMESY (REH)  AFLABRINEY (BHA)  ARATFRE
MZHERARERAMEE  RAKTURENEERMEER (SEBER/Z

HREAEE) -

BTPs (like Nortel Vista 350 Computer Telephony Integration (CTI) solution
shown in this picture) are those which: create or expand a new category
and/or create cross-category competition (personal computer vs. mainframes);
are new to customers (VCRs); often require substantial customer learning
(Internet), raise issues related to channels of distribution and organisational
responsibility; and create the potential for new infrastructure and add-

ons (multimedia products/software and personal computers).

B= ZBEMHERNEE
Fig.3  Characteristics of Breakthrough Products
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However, the task becomes much more complex when the concerned
product (or service), in addition to being new, is also a breakthrough.
Resulting from an altogether new concept, the product meets not only
the existing needs, but also could address needs that have not been
identified or articulated as yet. The launching of BTPs runs into the

problem of an undefined market. And the existing techniques of

collection and processing of primary and secondary data are not of

much help in working out a successful strategy for introduction of BTPs.

The innovativeness that distinguishes BTPs also makes their corresponding
product/service markets particularly difficult to forecast or estimate.
Traditional tools of market research, both quantitative and qualitative,
fail to take into consideration a number of factors. Consumers are
generally not aware of the needs that revolutionary products will meet.
Or, products may have applications beyond those initially envisioned.
Substantial customer taming is often a pre-requisite for the use of these
products. Alternatively, product success may depend on the infrastructure
that is in place. BTPs require a forecast method that will account for
the voice of the customer, technological changes, information diffusion,

price issues, infrastructure support, as well as potential competition.

This book proposes an approach to address the issues related to
development and introduction of BTPs. After an initial discussion on
the limitations of existing techniques in dealing with BTPs, we will
explain the concept of the proposed Umbrella Methodology. We will
detail this framework and describe its structural characteristics, explaining
how the proposed approach deals with different aspects of BTPs. Some
practical measures that must be taken for implementation of this

methodology will also be highlighted at the end.
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Problems Associated with
Forecasting Market Acceptance

BERZEM HNBEENRT - TiHHEE - A number of techniques, both qualitative (e.g., purchase intention
ERE/MEBE K [focus group] ~ 45BEJEIDelphilik surveys, simulated test markets, focus groups, Delphi method, nominal

8~ B/ MA@ FInominal
group process|&) FE = (Eb
MDA - ZRE
5E ~ BB MER logit
model] ~ & 5 #rElconjoint
analysis|Z) # 152 # 5| ARER
RATZAINFR - AR - B
TEHITEAREREER °

group process, etc.) and quantitative (e.g., time series analysis,
multiple linear regression, logit models, conjoint analysis,

etc.) have been used for pre-market forecasting for new
products. However, BTPs, by definition, are different and

hence, these techniques cannot be effectively applied.

Unlike those new products which are generally variants or
extensions of existing products, BTPs do not have any predecessor.
Absence of historical data on similar products and services, in the case
SRR M B AP IR A B B S R 2R of BTPs, inhibits the application of quantitative forecasting techniques.
WHERME ZBENETES FERATELE The use of conventional qualitative forecasting techniques may not yield
RIE T o RS ERUNERFRBEIEL satisfactory results either because these tools make substantial use of

customer input. Customers, however, are neither aware of the attributes
of BTPs, nor are they familiar with the future environment in which
those BTPs will be introduced. In fact, it has been argued that
customers' familiarity and experience with existing products and services
adversely affect their ability to conceive of BTPs, which offer an entirely
new set of benefits and potential uses and address needs that are

unarticulated as yet.

To make the forecasting methods more amenable to BTPs, innovative
methods for capturing the customer's voice and purchase intentions
have been developed recently. Information Acceleration methodology
and drawing on Lead Users representing customer's voice are examples
of these innovative methods (see [6] for a complete discussion on these

techniques). However, as shown in Figure 4, these improvements only

G - FIEERMEBNERD AR TR
ERARERMEERL - Z—FH  BHRNE
MDIEMRF R TREEE S ARSAIAER -
AABLREFBEMREETRENES o
EEFALFTTBRBEEERNGE - B
BARZBRIELEM EHIFARIER o
REHERERSAFPRH-—BEEZHOAE
FMEREE - WA EARFRHBHE
R o BRETNRAMEHDBR/RNREN
EmL  EMEENEEZERKRET M
FIRIE RIS ERBERED

MECBRY - LEBEANEREERVA
MAEUREERFLBMBERR - FE0
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3#5% (Information Acceleration) R 3E B £ A
F (Lead Users) AERfE I B L BE 2B LR

partially address the problems associated with forecasting market

acceptance for BTPs.

FENHHF (BE U (6] HELH AR 2

, s s . _ , _ F BT g

g M) o EREMNEMNMAET @ EL3GE The Figure demonstrates that most of the proposed innovative forecasting New to Customers &

n [=d
§ REEEE I AR R E R B TiFES techniques used are unable to accommodate dynamic factors such as B2 AR A8 2 B S A8 R g,
g Tied to Emerging Trends 9
S EERNRE - changing market structures, requisite customer learning and behaviour ons §§
8 . . BB TIH 2%
> changes, the evolution of technology, growth of an infrastructure, entry Shift Market Structures 88
3 ZEBERELEHN AT TBREP KNS TR of competitors, changes in government regulations, etc. Given the EEEEEEREY 8 &
16 HREBERNE  MHSEERE  BEFR inherent characteristics of BTPs, these factors are very important practical Require Customer Learning 17

FHARREEER

FNEBFRTHRE - RREEE - BRI
B ~ $TI0A BB AV 8 F R BURIRGIRY

considerations and must be accounted for when developing any effective

forecasting technique. In this context, we propose that our Umbrella

Longer Diffusion

eyt — o - . . . SR TRORI R E S
BEZ . ANRBHEERNARBESH®K T8 Methodology (UM) goes beyond the limitations of existing techniques UTnEeridicJtEa’Jbliﬁ/olution
REMWNTERI A AR BENMNERIU LR and deals with many of the unaddressed issues. T

RHBMRERE - EPEBEN[ARSE]ETR
BRERLAEEFATNEZE °

[GREE I RHT -—E2ENER  WEAR
BERIORAMNRRESROES - RERX
WHEERNEE -

The proposed UM provides a more comprehensive approach to deal with
BTPs. It draws upon information collected from various sources which

include the existing methodologies.

Outside Product/Service Hierarchy
TR I AR
Precede Dominant Design

RIEBRFZE
Offer Unique Benefits

RIE/ B E R R
Infrastructure Creation/Change
et

New Technologies

R

New Processes

*
*

X RREFR LA AR IEARIRE Indicates the Methodology explicitly addresses this issue
RTEFHERELREA BB Indicates the Methodology could potentially address this issue

M REREEARFEREMEERBNLER

Fig.d A Schematic Comparison of Existing Methodologies in BTPs Development
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As indicated, for complex BTPs, a number of their embedded capabilities

may be unclear, misunderstood, or even unknown by customers at the

time of purchase, leading to an appreciation of the products' latent

capabilities some time in future. To address this issue, our proposed

UM consists of four primary components:

1) Information collection — gathering information ’\"

about competitors, industry, and the macro
environment, which helps in conceptualising

scenarios and uncertainties.

Scenario analysis — creating a series of potentlal

N~

\

futures (in order to limit the uncertainty), then

working back and allowing them to impact how new products

are developed.

Backcasting — determining the paths along which each future

might evolve and relating them to the present.

Continuous Environmental Monitoring — discovering the future

as it actually unfolds.

These individual yet interdependent steps together facilitate the forecasting

process for BTPs. They cover the entire time period of BTPs development

from idea conceptualisation to product introduction. It must be kept

in mind that these steps do not form a linear process. Rather, the

approach is iterative in nature and involves reevaluating and updating

each component as and when new information becomes available.

A map of the methodology is given in Figure 5 followed by a short

description of the four steps.

E&
Fig.5

TR EH

Evaluate and Update
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B— — WEEH ARERIMARRA
BEH IR R IEIE S (Future Scenarios) &

Step 1 — Information Collection, Trends and Uncertainties: In order

to define and analyse the future scenarios, information is collected

ENER BEEANEENENHEEN about the industry (the key players or interest groups, standard practices,
FHER EEEERENES - CIFEHER etc.) as well as the macro and microenvironments in which the industry

TG EERRETEMIRABEZERN operates. A review of the historical evolution of the relevant market
ZERMEIRE - BWEDZHERE -
BRI —RINBE R THBREMESE sufficient information has been collected, a set of key trends and
HEBARER - UBERRNNERRH
EFHEHERR) EERRBRPBEFE

can be helpful in getting important insights into the industry. Once

uncertainties is developed to define different scenarios. In the Motorola

case example that we will present later, there were a number of factors

WEZEEZE  HEMNARTSEEEEE at work during the development period that would have influenced
MNEE D - BPEZERRBENTHABRAER the future market for the product. Some of these key influences and

NEIEFAZME ST - their role as a trend or uncertainty are outlined in Figure 6.

RBESESFANMUEEESEER  BRESERLAETEE  SIBEFERENBARBKEEHRITR
The demand for mobile radiotelephone service was growing rapidly. Overcrowding of the radio spectrum was \/
leading to increased dissatisfaction with the existing service.

BEESBEARBND EBEMIFRIRERES -
The boundaries between the different applications of radio communications service were blurring and beginning \/
to overlap.

FRARE ENESEEA[NETE) WHESEEBURHES  IRUECEFRTETEHEMER -
Sales of portable products (two-way radios and pagers) would continue to exceed those of mobile units and \/
microelectronics technology will continue to advance.

FRREERESTHATR - BETRBCTSNER -

The trend toward more open economies was expanding access to global markets. \/

BB (FCO EASBREREREINSERAHE (BER 2% Wt BEREENS) MEXREE -
The Federal Communications Commission (FCC) was struggling with alternative allocations of the radio spectrum \/
for a number of competing uses (television, police, taxis, radio communication).

FCCERERARF U LNEA ITRERSHEL I MEBIELERERE?
Will the FCC take longer than five years to finalise the allocation of the spectrum? \/

BEEBENEBIRUEEERER AT MELRNTENEEER TS MESHRTEBEAERAER
Bz

The market structure of the wireless communications industry was essentially a duopoly (AT&T and Motorola) \/
and concern with preserving competition was growing.

FCCERMERBRELIRBMEFLEBRRE  £XERFEHREUREZBREANBHARE ?
Will the FCC finalise allocation of the radio spectrum amongst competing uses such that radio common carriers \/
have sufficient access?

RBRFREGEFNZEHESTEMRTNIFETS?

Will the market for mobile and portable radiotelephones extend beyond the existing commercial and industrial \/
markets?

YRS (AMERTES) NFRESEFETEABETES  KMFREEENRE ?

Will the cellular telephone with the most features possible (and therefore, a higher price) optimise customer \/
adoption?

B ERRAERFHNEIEZERZE

Fig.6  Motorola Key Influences

Step 2 — Scenario Analysis: On the basis of these trends and TR — IWARER BN LEES
uncertainties, we can conceive a number of plausible scenarios that may SBRTAAEZE - AUEEZEBEEERE
characterise the future of the industry relevant to BTPs. ) BHEXASELSEEE - TRAE
Scenario analysis involves imagining different worlds where, L } _/ RIEREEEHBENEFRARR
as a result of various sets of customer future requirements, L\‘ ZRES AMEEHYNE
alternative versions of the product will be successful. Q f/ o HEFHRETRER o §
Here, product versions indicate product differentiation y\@f | FIRAFFERBRERER
based on technical attributes and functionality. The > EENFEMISERINEE - K
process of scenario analysis enables the company to reduce // RIBEDIT KA AL EN
uncertainty by describing possible and plausible outcomes. RN CARREE - LURE R BABARRE - §—
Each scenario will be characterised by a set of trends, from which the BRRESER—ABD  REBFTRME
decision maker can develop future customer requirements and possible EHARNEFERROEHMENERR
product sets enabling him/her to make better-informed decisions by 5o ERBEEREZEAENEIMUE
accounting for a broader range of possibilities. Figure 7 illustrates the B BRIEHBAEWRE - RIBERHEER

EFIBRARE 2 ERNBBENE AR

link between environmental information and the ultimate product

introduction decision.

ATREH IR B IEARIR RRMBEZER Em A REEE
Area of Plausible Future Customer Product Possibility
Futures Requirements Domain
{8 = = =
RRAEE m mEER/AFEEm ERZ5 m
; Market Segment/
Scenario m User Needs m Product
MG Setm
é—{g g ;R;EIER m%%ﬂ%/)ﬂﬁ%¥3 Eﬁ%gu 3
g = Scenario 3 Market Segment/ Product
= % gy User Needs 3 Set 3
®E S5
@ISt
HEES
X0 5 'S
w c c - —
gz g N *BE‘I‘EE 2 mi%EBI%/ﬂqﬁ%F%E 2 Elﬁlﬂ?ﬁﬁu 2
B O ; Market Segment/
r € Scenario 2 User Neods 2 Product
ser Needs Set 2
I TBER/AFEE | e %5
Scenario 1 Market Segment/ Product
User Needs 1 Set 1

Bt BRENEERLTRENER

Fig.7  Linkage Between Environmental Information and the Product Introduction Decision
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Step 3 — Backcasting: Once we have constructed a domain of different
possible sets of product, each corresponding to a given scenario, the
next step in the proposed method deals with backcasting. Backcasting
defines a path between the present and a possible future, so as to
determine what steps must be taken, or what events must be realised,
in order for that future to take place — see Figure 8. From its original
applications in energy policy, the backcasting technique has recently
been used in the areas of strategic management, competitive intelligence,
and new product development. The technique does not determine
probability for future scenarios, rather it delivers a hypothetical sequence
of events linking the possible future with the present. Therefore, the
path is a function of the end product and the future world in which it

is assessed to be successful.

TEH1ES Alternative Scenarios

REHAM ETEBMG  EHE—EFRAE
SR BEEEEE B RAR)

BE—ZI|REHIRN
ARERRZF TR
HELERUNERR
iz

Creating a series of
potential futures, then
working back and
allowing them to impact
how new products are

developed (\

BACKCAST by starting at time T and defining
the required pre-existing factor sets, period by
period, back to time t (present)

1§58 Scenario 1

&= Scenario 2

f\ t§5=Scenario 3

o

1§ & Scenario m

HR209FEERIEH Sets of necessary pre-existing factors for Scenario 2

t t+i,

BN [RERAR ]GSR
Fig.8  Visual Backcasting Model

> B Time

t+i, t+i3 t+is t+is T

— E R 2T Path to achieve Scenario 2

Step 4 — Continuous monitoring of the environment: The success
of backcasting analysis depends on conscientious continuous environmental
monitoring. Signals emanating from customers, the general market, and
the macro environment must be continuously monitored and the obtained
information must be used to update and validate the scenario analyses.
This enables firms to incorporate the latest information available into
product development processes and to make decisions accordingly. The
firm’s ability to gather and rapidly respond to new knowledge about
technical and market information as a project evolves would depend

on availability of a flexible product development process.

Assumptions of the Proposed Method

The Umbrella Methodology is based on a number of explicit assumptions

regarding the firm and its present and future operating environments.

First, each scenario represents a plausible and desirable future end-state.
Plausibility refers to the firm's technological abilities and other conditions
that must exist in order for that end-state to be realised. Being technically
capable alone does not ensure that all other conditions have been met
for the product to be successful. Other conditions include the existence
of a necessary infrastructure to support the product, the regulatory
environment that permits and/or encourages use of the product, and
the development of social values consistent with market acceptance.
Therefore, in defining end-states in the model, we assume that the firm
has considered all conditions necessary to achieve plausible outcomes.
Also, each end-state should be desirable, and represent a goal that the
firm wishes to achieve, although each may be associated with different

levels of desirability.

The second assumption concerns the 'stepping stones' between present
and future states. Pathways that join each point in time must be plausible
and internally consistent. Pathways largely depend on factors that are

beyond the firm's control. This constraint must be taken into consideration
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when the firm is defining these pathways. Furthermore, delineated pre-
existing conditions, necessary to reach a scenario, should also be consistent

with the time frame of the analysis.

Thirdly, we assume that scenarios for end-states are based on firm-specific
capabilities and competencies, rather than on general technological
forecasts. Thus, end-state scenarios must be the result of an understanding

of the marketplace, the company, and the future [7].

Finally, the model is defined to consist of both a base technology, which
is the firm's chosen technology platform, and the complementary
technologies. All these technologies are considered to be the pre-existing
factors that enable the firm to include particular features in the product.
In the UM, we assume that at time 't = 0", the firm has made a commitment
to a particular technology that will be the platform from which subsequent
products/services will be launched. It is not important that the chosen
technology be fully evolved.! This commitment must have been based
on a guantitative or qualitative analysis carried out at the firm level to

ensure that the technology is both viable and desirable L}%&)N
for the firm's future purposes. Tools used for such «—)/\
/
an analysis can include a technological forecastmg ?
2,
method, such as growth curve analysis, trend N )
’ /

analysis, analytic hierarchy process (AHP), ﬁ =
technology roadmap or nominal group process (NGP) [3].

The availability and viability of complementary technologies are important
for the firm to translate the base technology into the defined end-states.?
These complementary technologies are defined in the pre-existing factors
at corresponding time intervals in the model, which ensures an overlap

between technology evolution and product development.

As UM is an information-based approach, it depends heavily upon the
ability of managers and employees to effectively collect, analyse, and
act on new information. This approach requires flexible product (service)

developments and introduction processes.

T For example, the acceptance of microprocessor technology for use in personal computers occurred
long before the evolution of that technology was complete; indeed, microprocessor technology
continues to evolve today, as more transistors are fitted onto each chip, increasing power, memory
and performance.

2 Returning to the example of microprocessors and personal computers, miniaturisation and
micron technology represent complementary technologies.
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This section deals with operationalisation of the
Umbrella Method for BTPs as well as a graphical
representation of the model in a four-scenario case.
The scenarios are generated from the chosen
technology platform, and the identified trends and
uncertainties. From each uncertainty stems several
outcomes, each corresponding to an alternative
scenario specification. However, it is not necessary
or desirable to identify all possible outcomes; instead
a more general description is useful (for example,
future interest rates may be high, medium or low,

as opposed to 12.6%, 6.2% or 3.4%).

Outcomes for the environmental uncertainties
identified during scenario analysis will lead to different
scenarios. Average cumulative weights are used to
represent the probabilities of specific uncertainties
necessary to realise the defined end-state of a scenario.
They are determined by consensus of a panel of
experts. The 'average cumulative weight of a positive
response' can then be calculated for the uncertainties
in each scenario. The average cumulative weight
will in turn allow for mapping the product possibility
domain which contains the products (and their relevant
attributes) to be considered for introduction.3
3 This is similar to the process outlined in [8]: Two extreme and one
middle-of-the-road scenarios are considered and each scenario is
profiled in terms of the weight given to a 'yes' answer for each
uncertainty question. The resulting map highlights the differences

between the scenarios on the basis of the assessments of the
identified uncertainties.
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Which product is ultimately chosen is a function of the future events
realised through the process of continuous monitoring. Figure 9 shows

a graphical depiction of this model.

Identification of the actual variables and their relationships should be

carried out using information from all possible sources: the decision-
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Fig.9  The Umbrella Model in the Context of BTPs
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makers and other members of the firm, as well as non-members (e.g.,
consultants). Feedback from customers, vendors and others may also
prove important. Tools such as information acceleration and lead user

analysis may be used for this purpose.

Occurrence of the scenario may be predictable to an extent but only
continuous monitoring will reveal the actual time span required. Hence,
the abscissa in Figure 9 is divided into continuous time intervals, although
not necessarily drawn to scale in duration, rather than discrete time
periods. From this model, it is amply evident that BTPs ought to be
developed in accordance with the evolution of environmental factors,
which may or may not have firm-controllable time implications. This is
different from the normal practice of time-dependent product
development. For example, the information that a competitor is pursing
R&D in an area related to the development of the proposed BTP has
implications for both the direction and speed of the company's product
development schedule. In other instances, time may not be entirely
within the company's control as may be the case for the introduction

of enabling regulation and infrastructure development.

Figure 9 also shows a trajectory for Product Set 3. It should be noted
that the placement of the scenarios on this map would be a function

of the trend and uncertainty outcomes agreed to by the panel of experts.

From the practical point of view, the success of this method hinges on
the quality of information used for constructing scenarios, for outlining
potential pathways, and for monitoring the environment. This information

can be obtained from either 'primary' or 'secondary' sources.

Figure 10 presents an example of the Umbrella Method applied to a
historic BTP - the Motorola cellular telephone. It is based on data obtained
from documents in Motorola University Archives, historical data sources,
and a PhD thesis [4], which includes interviews with top Motorola
executives at the time of the cellular phone's development. In the
simulation exercise, it was assumed that a team of Motorola executives
(and outsiders) came together in the late 1960s, when the idea and
proposal on the application of cellular technology for use in the mobile
phone system was underway. Members of the team were assumed to
have diverse backgrounds and they were in a position to make decisions

as needed, based on the information available. The framework was
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0 Application of the Umbrella Framework to the Motorola Cellular Phone

then applied from their perspective, in terms of overriding trends, available
information and identified uncertainties. The key information elements,
necessary to reach the illustrated end-state, are indicated at each step

in Figure 10.

Working backward from the end-state in which the third generation
phone (Dyna-TAC 8000X) is introduced, we can define the necessary,
pre-existing events. In particular, before the cellular phone could be
marketed, the Federal Communications Commission (FCC) of the U.S.A.
had to approve spectrum frequency allocation, defining who the industry
participants were going to be. This Figure and its components illustrate
how the Umbrella approach can be fit to the introduction of a

breakthrough product.
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With its systematic approach to BTP development, the Umbrella
Methodology provides benefits over existing techniques. In particular,
its consideration of time as a continuous variable, and its systematic
approach to information collection as a means for reducing risk in the
development of BTPs are significant. The key structural characteristics
of this proposed methodology are discussed below and its advantages

over other techniques are outlined later in Figure 11.

The Umbrella Methodology approach helps managers to focus on a
broader range of issues in the product development process, and thereby
increase their awareness of important environmental forces. The accuracy
of any new product forecast is affected not only by the customer research
inputs used, but also by the environmental factors that evolve after the
product's launch, such as competitive forces and market volatility. A
continuous and effective assessment of the firm's operating environment
during the BTPs development process may improve the product's
likelihood of success. This information can be used to improve the
firm's understanding of its existing and potential markets. Since BTPs
often take much longer to develop than less innovative products,
significant changes in those environmental forces during the product
development process may impact the ultimate success of any forecasting

method in predicting initial market acceptance of the product.
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A number of factors may influence the product adoption process.

For example, product diffusion literature has indicated that the

firm's environment (regulation, macro trends), the target group
(consumer/industrial, niche/mass), the company barriers (resources,
specialisation), the product characteristics (relative advantage,
compatibility, complexity, observability/communicability), and the
perceived risk of adoption (performance / financial, professional / social)
were key determinants in high-tech / telecommunications product
diffusion [2]. In practice, the environmental factors to be considered
in a scenario analysis can be classified as social (demographics, values,
lifestyles), economic (macro, micro, company-specific), political (electoral,

legislative, regulatory) or technological (direct, indirect, enabling).

The focus of current research in breakthrough product and service
development centred around obtaining customer voice inputs for pre-
market forecasting exercises [6]. However these approaches, at worst,
tend to ignore the importance of environmental forces, and at best,
operate under the belief of environmental determinism. Consequently,
taking a more proactive approach in which the decision-makers can
make strategic choices to control the evolution of their environments

seems desirable.

While not all environmental factors can be forecasted or influenced by
the actions taken by firms, our proposed method at least makes firms
aware of both their present and potential future market environments,
and therefore, customers' potential needs. This allows them to achieve
a balanced approach to BTP development, acknowledging the technology
push and market pull forces at work. In addition, our proposed UM

approach for the design of BTPs can incorporate information from many
sources, including that collected through techniques such as lead user

analysis and information acceleration.

As discussed earlier, since traditional forecasting involves the prediction

of the future based on the past and present, it virtually ignores any new

environmental forces in today's highly competitive, rapidly changing
marketplace. It therefore has limited uses. On the other hand, our
proposed UM will provide:
e The ability to envisage customers' future needs and link them with
current product development strategies
¢ An alternative means by which to better gauge the market readiness
for and acceptance of breakthrough products and services
¢ A more flexible and dynamic process for managing the timing of
new product introduction
¢ A systematic approach to facilitate management's communication
and learning about the process of charting new product/market
opportunities
¢ An enhanced ability to gauge and manage the risk associated
with new products, to lay 'side bets', to manage re-deployment

initiatives, etc

While primary information has the advantage of being firm specific,
secondary sources can adequately fulfil information requirements in the
proposed UM. For instance, current and forecasted values for general,
economic, social, political, and technological variables are accessible
from government publications and from research reports of other
organisations. Even competitive analysis can be undertaken using only
secondary data (see [9] for an illustration). Thus, product design issues,
customer voice, and supplementary secondary information may prove

useful for ensuring objectivity and consistency with overall market trends.

Thus, a great deal of the information required to implement the Umbrella
Method can be quite easily collected. This is particularly true in today's
'information age' which is characterised by the breadth of timely
information available on the Internet, and through on-line research

databases such as Lexis-Nexis.
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FEEEET Issue to be addressed

BEEL BRI ERTEEREN
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Customers are not aware of the needs
BTPs will meet

BUPNTBEBEEEER KA
ZRARNZH

Changing market structures implies
that products may have more than one
application

FEREEENEY
Customer learning is required

AR EREEENTR
Changes in customer behaviour may
be necessary

MEERNRESAREFRE  EmT
AL LT

Introduction depends on the existence
of an enabling infrastructure

BmEEHBAAL
Competition is becoming more and
more intense

SEHRER  BEESRERNH
HESCE

Government regulations are often
involved when new technology is being
introduced

LUA = B F 24T Lead User Analysis
IA = 15 B hN3E % Information Acceleration

Bt+— EEREMERFRREE

Earlier, we highlighted issues of concern in BTP development that cannot

be addressed using existing techniques. Figure 11 outlines how the

proposed method helps to improve the BTP development process. In

[#R& 5% | 3B H¥E A How the Umbrella approach can help

RETENBENTHPEE  SEERBENERETRRNHER
by identifying key trends and uncertainties management becomes
aware of what customers’ future needs might be

REBLEREBORIRELEN
by recognising that needs are, at least partially, conditioned by
environment

e EReaEE RENBEEIRENER
by not relying solely on customer input, which may be biased by current
experiences

BESERE—EARSETEAEURDNEERR  UeEER
AEZBZ BRI E

by imagining different futures where products can be successful in one
or more markets and forcing managers to consider alternatives

BRHEBRABREMRZ AR - AR URREBRMEIETHE
by identifying where current customer knowledge is deficient and
allowing the firm to actively take action to educate customers

FELARANERE—EBRT  SERBUNMMENTARE
by allowing the company to see what behavioural changes are necessary
for product success under each scenario

—BRHAENRE - ARTUEANGR EEERRULERE
MEE

by realising that once the necessary changes are identified, the
company can influence the environment and customers by lobbying,
advertising, etc.

BEMENERRRREBNIE  USRBEMEREERLRE
BEMNER

by clarifying what infrastructure needs will be and how they must be
positioned to allow the BTPs to effectively meet customer needs
SRIBLEER  ARSERABINBELERRENITTINE
by making the company aware of these needs alerting it to the possible
ways of ensuring the infrastructure will be put in place

TEHERRE HRFHTFNTHRFES N URESELY
FH—E—-8

by alerting the company to actions of competitors through continuous
monitoring of the environment and allowing it to trace the path
competitors seem to be following

LSRRBEIRS R AN B ERTEHTF
by alerting the company to indirect competitors who may otherwise
have been ignored

HPLREEEER ETHEREDRSES - WELHEHES
by raising awareness of the political movements which may impact
on product introduction and help manage the lobbying process

Fig.11 Addressing the Problems in BTPs Development

addition, this Figure indicates which other techniques address the

HitpH 15
Other Techniques

LUA, IA

LUA

THEERE
Not addressed

N
Not addressed

identified issues. The usefulness of these other techniques in meeting

the identified challenges of BTP development is studied in [6].

The usefulness of the UM arises from three key characteristics. First, it
raises the level of awareness within the firm, alerting management to
changes in the environment that may impact the product development
process. It also creates an awareness of how environmental trends and
uncertainties can influence the needs customers will have in the future,
and indicates what changes in the product development strategy will
be necessary to meet those needs. Secondly, it provides a systematic
approach that clearly maps the necessary steps from the successful
product introduction point to the present. Therefore, it reduces the
uncertainty associated with developing BTPs without relying on forecasting
techniques. The Umbrella approach does not focus on identifying a
most likely scenario given current conditions, but rather on alternative
scenarios, each of which may be more or less likely under different

environmental conditions.

Finally, the integrative nature of the Umbrella Method provides
benefits over using a single approach. Taking advantage of a number
of techniques helps increase the information in the model and hence,
its accuracy. In addition, the Umbrella Method is flexible in its inputs,
given the accessibility of secondary information. Therefore, a model
that is operational using only secondary information more easily
accommodates resource constraints, which might otherwise impede

the quality of the forecast made.

The process of continuous monitoring helps the firm to determine the
scenario which is unfolding and, therefore, to choose an appropriate
BTP for introduction. Information pertaining to changes in market
circumstances and alterations in the environment can be fed into the
product development process, ensuring that the product meets

customers' needs.
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There are a number of issues that must be recognised and addressed
by the firm in order to ensure the Umbrella approach is successfully
implemented. It is also important to maintain a constant review of

environmental factors over time.

Information management

The UM is an information-based framework. It essentially provides a
systematic guideline for collecting, analysing and utilising information
to improve and guide the development of BTPs. The process of
environmental scanning helps to identify all of the variables that may
affect the success of the BTPs. However, the key issue here is the

selection of the most relevant variables.

In addition, managers and their employees must develop the skills and
methods necessary to manage effectively and efficiently the information
collection and analysis process. This may require, for example, the
creation of a database where information can be stored, retrieved, and
analysed quickly and accurately. It may also require the creation of a
new position within the company, which would be responsible for

continuously monitoring the environment for new, relevant information.

Creating and utilising an expert team

The team of experts is essential to the success of the approach in that
they are responsible for identifying and analysing the relevant trends
and uncertainties, and for generating the end-state scenarios.
Consequently, it is important for the firm to create a team which is
knowledgeable and which can function effectively. Such an investment,
though expensive in terms of money and time, may prove essential for

this approach to succeed.

C

Precautions for Implementdtibn

of the Umbrella Method

The impact of organisational structures on the product development
process depends on the innovativeness of the new product being
developed. An empirical study revealed that participative structures
such as teams are of benefit to the new product development

process when that product is truly innovative. (\ r(
)

By their very nature, teams are complex to manage. \‘
In addition, there are some well-known problems \!K
(as well as benefits) that are typically associated

with using a team approach that must be addressed. For

example, members may be geographically dispersed, there

may be tensions across the different functions, and some members )\,\

”’ K\r
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may be more dominating than others [5]. In addition, the frequency &—-\/ DR TREAMZBIEER o 45

of team meetings and management of the team must be addressed.
Consequently, efforts must be made to ensure the team functions
effectively in its role. Methods available for achieving team consensus
on relationships identified in the trends and uncertainties analysis include
Delphi and Nominal Group Process (NGP), tools such as Decision Support

Systems (DSS) and computer-supported co-operative work stations [2].

Since many of the factors affecting the required time for product
development are outside the firm's direct control, it is important that
timelines be flexible and adjustable, even though this approach is at

variance with the typical focus towards time reduction [6].

Nevertheless, firms can strive for some control of forces that impact

on time, in order to change the product development timeline. For
example, they can lobby for or against new legislation, invest significant
amounts of money in research and development of new technologies
or co-ordinate efforts with other external parties to speed technology
development. By its very nature, the Umbrella Method will enable
firms to proactively evaluate and analyse environmental factors by
continuous monitoring so as to reach the end-state where the product

is successfully introduced.
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Although BTPs may be the most
profitable new products that a
company can produce, the high level
of risk associated with them often
hinders their development. As the level
of market competition increases,
however, it will become more
important for firms to use BTPs to
differentiate themselves from their
competitors. Thus, there is a need for
a tool that can help managers alleviate
some risks of BTPs development. The
primary means of decreasing risk, in
any situation, is to acquire knowledge.
This is precisely what the methodology
presented in this book allows and

encourages managers to do.

The combination of scenario analysis,
backcasting, and environmental
scanning and monitoring allows firms
to develop detailed propositions of
how their future environments may
look and establish product
development strategies that lead to
success under each possible outcome.
The key to achieving this success is
consistent and systematic
environmental monitoring. This process
provides the clues as to which future
is evolving, and therefore, what

strategy the firm should employ.

The main contributions of the
proposed UM in developing BTPs can

be summarised as follows:

e Takes into account the high degree of uncertainty and risk inherent
in this process and uses information to reduce that risk

e Considers alternative possible futures based on customers' potential
future needs and links them with current product development
strategies

e Accounts for the time aspect of product development — that is,
the more advanced products take longer to develop and the speed
of diffusion processes depends on many time-related factors which
are not necessarily controllable by the firm

e Considers time as a continuous, rather than discrete, variable through
continuous monitoring

e Provides a systematic approach to information analysis and collection

for strategic product development

Currently available techniques (quantitative and qualitative) are unable
to fully address many important aspects of BTP development. In particular,
they are unable to account for the fact that there is no relevant historical
data with which to conduct BTP forecasts. Also, customers are often
unaware of the needs such products meet, and new infrastructure and
regulations may be necessary before the product/service can be introduced.
In addition, currently emerging methods aimed specifically at BTP
development are also not comprehensive enough to address all aspects

of the identified issues.

The Umbrella approach is particularly useful for firms participating in
industries that are characterised by high degrees of uncertainty due to
the following:
e Government regulations that must be met before the product can
be introduced
¢ Rapid technological change
 Intense competition

¢ New infrastructure requirements

Consequently, industries such as pharmaceuticals, automobiles,
telecommunications and information, and high-tech consumer goods

may benefit from this approach.
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