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En view of the distressingly low rate of success in new product introduction, it is impor-
tant to iden:ify predictive guidelines early in the new product development orocess so
that better choices can be made and unnecessary costs avoided. in this paper, we propose a
framework for early analysis based on the success potential embodied in the product-idea
itself and the circumstances of its emergence. Based on two studies reporting actual intro-
ductions, we identified severa: determinants (such as how the ideas originated, their specific
configurations, and the level of techrology required for their implementation) that signifi-
cantly distinguish successful from unsuccessful new preducts in the marketplace, We suggest
that these factors, together with already known factors of success/failure, may aid in the
estimation of the potential of a concept early in its development.

{New Products; Success; Failure Creativity; Templates)

Introduction

New product introduction is a major activity of firms.
However, most of the 25,000 preducts introduced each
year in the United States fail (McMath and Forbes
1998, Bobrow and Shafer 1987). Because the greatest
monetary loss for failed products occurs at the mar-
ket introduction stage (Robertson 1971), it is critical to
gauge reception before introduction and to continue
to promote products that have a high potential for
success. Indeed, in view of the fact that expenditures
for developing a new product increase as the process
advances toward the launch, it is clearly critical for
firms to screen out concepts and ideas that are likely
to be failures as carly in the process as possible (Dolan
1993).

Previous research on new product performance has
shown that a wide variety of factors infiuence the
outcome of new product development activities (cf.
Montoya-Weiss and Calantone 1994, Freeman 1982,
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Virany et al. 1992, Cooper and Kleinschmidt 1987,
Lilien and Yoon 1989). These determinants usuaily
involve some combination of strategy, development
process, organizational, environmental, and market
factors.

Research in this area exists in several disciplines,
including marketing, organizational behavior, engi-
neering, and operations management {Montoya-Weiss
and Calantone 1994, Freeman 1982, Von Hippel 1988,
Barnett and Clark 1996, Tushman and O'Reilly 1996).
Much of this research focuses on dyadic comparisons
between project successes and failures in an effor:
to discover principal discriminaiing factors and to
provide strategies to enhance success and aveid fail-
ure. According to Griffin and Page (1993), at :ieast
61 research studies resulting ir 77 articles were pub-
lished or the subject prior to 1993.

Cooper {1979a, b) postulated that the success of
new product ventures is determined by environmen-
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tal factors related to the setting in whick a new prod-
uct is developed, and controllable factors related to
the characteristics of new product activities employed
by firms. Since that time, a considerable body of
research has been reported. A major comparative
study was termed Project Sappho (Freeman 1982,
Rothewell 1985) and examined successes and fail-
ures in the area of industrial innovation. In ifs final
form, the project included a total of 43 pairs of
success/failure cases and, by a “pair comparison”
technique, factors that discriminated success from
failure were identified. Dominant factors were (1)
understanding of user needs, (2} attention to market-
ing, (3) efficient development work, (4) use of outside
advice and technology, and (5) seniority of innovators
is their organization.

More recently, Montoya-Weiss and Calantone (1994)
iniroduced a taxonomy identifying a logical group-
ing of the reported measures into those appropriate
at the firm or project level. In their meta-analysis, they
reduced the determinants of product success o 18
factors {product advantage, marketing synergy, tech-
nological synergy, etc.). This taxonomy, and varia-
tions on it, are widely used in success-failure research
{Cooper 1979, b, Griffin 1997, Mishra et al. 1996,
Yoon and Lilien 1985, etc.). Focusing on the fac-
tors that influence profitability, Uirich and Eppinger
{1995) present five dimensions: product quality, prod-
uct cost, development tdime, development cost, and
development capability. Importantly, actual success of
a2 given product is clearly conditional on the market
inclinazion to adopt it. Market rejection transforms
a successful design into a product failure. However,
even: with all the research that has been conducted
in this area, it is stili difficult for a firm to determine
whether, in fact, a new product will be successful
(Griffin and Page 1996).

Furthermore, careful review of the literature reveals
that little attention has been paid to the contribution
to success/failure of the ides ifself and the unigue
preduct configuration implied by the idea. In research
to date, the impact of the idea itself has been implic-
itly included in more complex determinants related
to the R&D process rather than investigated directly
(Freeman 1982, Barnett and Clark 1996). For exam-
ple, Holak and Lehmann (1990} use Rogers’ (1995)
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typology (relative advantage, compatibility, complex-
ity, communicability, and divisibility) to predict prod-
uct success.

In the present paper, we examine a more exten-
sive classification of the determinants of product
success/failure by including contribution of the ides
itself, and the circumstances of s emergence, as pre-
dictive of actual market results. More specifically,
determinants of success and failure used to predict
market success are classified into three fundamental
groups: (1) early determinants consisting of idea-based
information—the idea itself and the circumstances of
its emergence; (2) project-level determinants based on
examining the compatibiiity of the project and the
firm (including the execution process); and (3) mar-
ket determinants consisting of market-based knowl-
edge (requiring market research and tests). The third
group is assumed to provide the most accurate fore-
cast because it velies on relevant information about
consumer preferences and needs. The determinants of
the second group allow for evaluation of the project
based on internal observation of the firm’s character-
istics, which is less costly than engaging in market
research. The determinants of the first group allow for
evaluation of the product idea at the earliest stage of
all—the stage of conception. In this paper we assess
the power of the first group of determinants to predict
product success. If successful in demonstrating the
predictive power of the idea itself, the results can be
used either to channel the ideation process into those
types of ideas that have a higher probability of suc-
cess (“self-screening” ideation) or as an early screen
for the likelhood of success.

We begin by proposing & set of early determi-
nants. This set includes identified regularities in the
emergence of successful preducts—termed femplates
{Goldenberg et al. 1999a), as well as other measures of
the circumstances prevailing at the time of ideation.
We then review project-level determinants discussed
in the recent literature on product success and fail-
ure. The predictive power of the early determinants
is subsequently examined in two studies. Finaily, we
present and test a model that unifies the early deter-
minants and the project-level determinants.
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Early Determinants

Templates of Product Change. Considerable re-
search in marketing suggesws that the evolution of
new products and services is driven by marketing
forces. Market-driven ideas are often inferred from
market needs, and many of the best product ideas
emerge from the responses of customers asked to
report problems with current products. This suggests
that market-based information should be considered
early in the stage of new product ideation {Griffin and
Hauser 1993).

In a recent paper, Goldenberg et al. (1999a)
question whether new preducts should evolve solely
on the basis of knowledge derived from market-
based information, or whether there is an infrinsic
product-based scheme underlying the evolution of suc-
cessful products. They identify five major templates of
change defining regularities that can be inferred from
product-based trends. Their main thesis is that cer-
tain regularities are identifiable, objectively verifiable,
and generally observable, and that these templates
can facilitate productive and focused ideation.

To illustrate how one of the dominant templates,
termed attribute dependency, can be inferred, consider
the emergence of the nondripping candle, which
addresses the need to preserve a clean surface under-
neath it. The structure of the candle consists of dual-
layer wax, with the external layer having a high
melting point and the internal layer a low melting
point. This results in the formation of a basin around
the base of the flame, preventing the melted wax from
dripping. The schematic structure of the new can-

ie can be described in terms of a new dependency
between two previously independent variables (melt-
ing point and candle radius}. The creation of a depen-
dency between two previously unrelated attributes is
a recurring pattern in new preducts.

By analyzing chronological development of sev-
erai product categories, Goldenberg et al. (1999a)
identified five basic templates in the evolution of
producis: {1) Attribute Dependency (AD), (2) Com-
vonent Control (CC), (3) Replacement (Rep), (4) Dis-
placement (Dis}, and {5) Division (Div). Examples of
the templates in the context of computer-mouse prod-
ucts, atong with brief descriptions, are presented in
Appendix A. Examination of successful new products
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showed that almost 70% of them matched at least one
of these five templates. Further, individuals trained in
the use of templates generated superior new product
ideas: Judges blind to the existence of templates eval-
uated template-based ideas higher in their value to
the firm than ideas generated by nonirained individ-
uals or individuals who used other methods (random
stimulation, morphological aralyss, etc.).

In the present study, the five ‘emplates are classified
into two groups: (1} the attribute dependency tem-
plate (AD), which consists of variable manipulations,
and (2) four component templates {(CC, Rep, Dis,
and Div) that manipuiate the components. Because
template-matched ideas were evaluated as more effec-
tive than ideas tnar are not affiliated with templates
(Golderberg et al. 1999a), we expect ideas that can be
ascribec fo templates to be more successful.

Source of idea. Although the importance of proto-
cels is noted in Montoya-Weiss and Calantone {1994),
so far the marketing literature has paid little atten-
tion to the way in whkich an idea is generated as
a possible predictor of its success. The literature on
ideation and creativity points out, however, that the
quality of ideas changes when alternative cognitive
processes (and circumstances) are invelved. Accord-
ing to Finke et al. (1992, 19953), 1deas are composed
of functions {e.g., consumer needs) and their relation
to forms {e.g., solutions). They identified three types
of cognitive searches for ideas that may be relevant
to new product ideation: (1) identifying or defining a
function and then performing an exploratory search
for a suitable form, (2} identifying a form followed by
an exploratory search for a meaningful related func-
tion, and (3) creating the generalization of a prede-
fined, restricted function-form relation. When none of
these exist, the efficiency of the process and the qual-
ity of the ideas are reduced dramatically.

Adopting these findings to the new product
ideation context leads o a three-part classification
of source variables: (1) nmeed spotting—when need
identification precedes product (form) development;
(2) solution spotting—when a form is identified and
the inventor searches for a suitable need (use), or
both the reed and a solution are identified concur-
rently (usually as an improvisation), and (3) mental
mvention—when according to the inventor’s report
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the idea is based on a decision to wmnovate and
on internal cognitive process rather than on exter-
nal market stimulus. Note here that the decision to
innovate ignores the recormmended “market atten-
tion” approach (Freeman, 1982). To these three classes
of source variables (identified via self-reporis from
the individuals invoived in the development process),
we add two variables related to marketing, namely,
{4) market vesearch for new products {Crawford 1977)—
when a need is identified by markeding analysis and
a suitable product is ther developed, and (3) following
a trend (McMath ancg Forbes 1998)}—when a product
is developed to follow a market trend ‘n a different
class of products.

For example, the first bandage was designed by a
husband in response to the need to stop his wife’s
bleeding {reed spotiing). In contrast, Vaseline was
invented after a chemistry student identified ard
admired a unique feature in a certain oil residual, and
then searched for a suitable benefit (solution soot-
ting). The decision t¢ introduce a solid shampoo was
reported as an ideca that was suddenly born in the
mind of a marketer, with no market attention, and, as
such, it can be classified as a mental invention. Pepsi
Clear is an example of following a trend beccuse the
“clear” trend existed before Pepsi adopted it, and
there was no relevance to any fundamertal Satures
of Pepsi.

Consistent with Finke et al. {1992, 1995), it is oosited
that the effectiveness of an idea imcreases when limits
are set on the scope of explored possibilities. in this
case, spotting a need or a solution provides cues for
an idea before 1ts actua! conception. This is consistent
with findings showing that limited scarch within &
corfined set of possibilities has a positive effect on
the quality of iceas (Perkins 1981, Weisberg 1992, and
Finke et al. 1995).

The proposition that so.ution- and need-spotting
circumnstances lead to superior ideas is supportec by
a series of studies conducted by Von Hippel (see
Von Hippel 1988, 1989; Urban and Von Hipoel 1988)
on “lead users”. In his work, lead users were found
to possess unique information abou: future needs.
By creating solutions to their own problems, they
were frequently able to predict new and successful
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preducts, and often consumers’ improvisations pro-
viced the vasis for formalizaton of new products.
By understanding thei needs and preblem sclutions,
iead users provide useful data in a multistage process.
According o our notion of idea protocols, need spot-
ting and solution spotting offer signals for successful
iceation. Furthes, empirical tests have validated the
proposition cortained in the model and elaborated by
dirke et al. (1992), termed “Geneplore,” which sug-
gests that ideas based on solution spotting are supe-
ror to these based on need spotting.

Unlike the case of solution spotting and need spot-
ting, we cxoect trend foliowing o have a negative
cffect on market performance. Altering a product
according to existirg market information (i.c., identi-
fying the trend) seems to have a positive effect on the
quality of an idea. Howeves, the relevance of a rend
10 a product is low In many cases (e.g., a clear Pepsi),
partly because the idea generation process consists of
ar attempt to mimic other ideas rather than to gener-
ate novelty.

Project-Level Determinanits of New Product Success
As alreacy mentioned, previous research has pro-
vided Jdeterminants that examine the match of a new
concept with the firm’s resources. These determinants
are postulated to play an important role in transfor-
mation of an idea irto a product. As stated, the aim
of this paper is to evaluate the contribution of early
determinanss to product success arc to develop a uni-
fied model that incorporates both the early and the
project-ievel determinants.

n view of the importance of an early estimation of
the market response o a product, concept tests have
become a widely wsed tool for “go-ne-go” decisions.
However, these tests have some limitations such as
inflated or deflated purchase intention ratings, short
time span allocated to consumer reaction, etc. {cf. fusc
1675). Another shortcoming of concept testing is that
it focuses on needs and purchase intention, ignoring
otner factors thar become evident only when the prod-
act 1s presented in its final configuration and design
{Dolan 1993). Extensive research has been conducted
to improve the predictability of success versus fail-
ure, and to evaluate success probability earlier. The
findings generally indicate that factors related to R&D
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improve market performance, and that the charac-
teristics of new product development activities can
be controlled by firms. Below we elaborate the main
project-level determinants that have been found to
affect the market performance of new products.

Newness to the Market. The introduction of pred-
ucts that are “new to the market” can potentially lead
to market share gains {Urban et al. 1986). Although
products may be rejected because of their newness or
premature introduction, innovative products form a
significant component of 2 company’s offerings. Booz,
Allen, and Hamilton (1982} classified 700 product
introductions according to “newness to the market”
and “newness to the firm.” Of these, 17% were classi-
fied as having high market newness, 10% as having a
high company newness, and 7%, low company new-
ness. Wind and Mahajan (1997) noted the dispropor-
tionate effort currently devoted to “me-too” products
(e.g., line extensions, improvement of current prod-
ucts, and cost reduction). New “me-toc” products are
more than twice as prevalent as “really new products”
(Booz, Allen, and Hamilton 1982}. To illustrate how
newness to the market was classified in the present
study, consider the introduction of the first shampoo.
The fact that people were already using soap bars to
wash their hair (prior to the introduction of shampoo)
led shampoo to be classified as a new, but not radi-
caily (i.c., moderately) new, product.

MNewness to the Firm. Tushman and O'Reilly (1996)
review the interplay between revolutionary and incre-
mental innovation and argue that, to survive, it is
crucial for firms to implement both. However, in the
context of a specific product, newness o the firm
may lead to failure. Griffin (1997) argued that firms
are reluctant tc adopt inventions that are not consis-
tent with their current activities. This is in line with
Cooper’s (1985) finding that newness to the firm' is
correlated with failure rather than success. For exam-
ple, the fact that the first shampoo was introduced
by a soap manufacturer suggests that it was not very
new to the firm.

I Newness to the firm is often defined in terms of newness of the
R&D and newness of the market
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Changes in Technology. Typically, addressing more
needs and improving system performance entails
changes in the system (Pye 1978). The market does
riot generally respend enthusiastically to large-scale
changes. In this paper, changes in technology are mea-
sured in relation to existing technologies in the field,
and to the changes required in the firm’s technology
o manufacture the product. Mishra et al. (1996) found
that newness of the production process is correlated
with product failures. In addition, managers often
find it difficult to adjust to new technologies suc-
cessfully (Foster 1986, Anderson and Tushmen 1991).
We classify level of required technology change into
three groups: minor, mederate, and major. Based on
this classification, the first amphibious car required
a major technology change, and the first shampoo
{which was in fact a liquid scap) required a minor
technology change.

In general, newness to the market is expected to
have a positive impact on product success, whereas
newness to the firm and technological change are
expecied to have a negative effect. In other words, the
market favors innovative products that do not require
major adjustments to produce them. This marker pref-
erence can be termed “secure progress”’—by rejecting
highly complex products, the market exerts pressure
on companies to produce new products based on
existing resources and technology. The plausibility
of this hypothesis is supported by previous findings
suggesting that innovation adoption usually occurs
more readily in the case of products that appear less
complex to the consurrer (Ostlund 1974, Labay and
Kinnear, 1981).

Product Offering (The Primary Advantage of the
Product), The importance of the product offering
is discussed extensively in the marketing literature.
Based on a review of the literature (e.g., Freeman
1982, Montoya-Weiss and Calantone 1994) and exam-
nation of preduct intreductions, we classify prod-
ucts according to their principal offering into the
following six groups: (1) technology-stretching prod-
ucts (superior technology introduced into an exist-
ing product), (2) need-addressing products {a new
and important need satisfied by the new product), (3)
economical products (the purchaser saves money or
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other resources due to lower price or morc econom-
ical usage), (4) trend-gimmick products (the product
offers a gimmick without any other benefit or mimics
a nonrelevant trend m a remote product), {5) segmert-
focused products (a product adapted to better fit a
market segment}, and {6) formalization preducss (a
product that incorporates existing improvisations or
consumers’ habits) (see Vor Hippel 1988, 1989).

A product may fall into one or, albeit rarely, more
than one, category m this classification. For example,
in this study an amphibious car was classified as a
technology-stretching product, whereas shampoo was
classified as both a need-addressing product and a
formalization product (because people used tiny bars
of scap and powders tc wash their hair before sham-
poo was introduced). A solid shampoo was classified
as a trend-gimmick product, because of its re.atively
unimportant declared benefits. The new generation of
concentrated washing powders was classified as an
economical product and a shampoo for freated hair
as a segment-focused product.

Hypotheses

The predictive power of the early analysis variables
was fested using the two-class templates typology
and the five-class “idea—source” typolegy described
above.

Templates.

Byroruesis 1a. Affiliation to the Abtvibute Depen-
dency templates has a positive effect on product success.

HypoTuests is. Affiliation to a Components template
has a positive effect on product success.

Scurce of the Idea.

HyproTtHES1S 2A. Focus on external cues through need
spotting or solution spotting has a positive effect on the
success of g product.

Hyrorugsis 28, Mental ideation has a negative effect
on product success.

HypotHzsIs 2¢. Products based on following a trend
or gimmmcks are less likely o be successful.
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Early Analysis Performances.

HypoteEsts 3. Early analysis deferminants {template,
source of idea) have the capacity fo contribute to the
vrediction of market success beyond the project level
determinants,

Study 1: Predicting Success of
Patented Products

Method

A set of 70 detailed cases of successful and unsuc-
cessful consumer products was collected (41 successes
anrd 29 failures). To avoid fuzziness and inaccuracy in
ceciding whether a product is or is not a failure {(cf.
Griffin and Page 1996), we define a failure as (1) a
product that was totally rejected by the market and
ceased to exist, or (2} a product that failed in market
tosts, vesulting in a decision to abort its introduc-
tion. Only products that generated substantial posi-
tive financial results were defined as successes. The
data was obtained from the Israeli patent office, and
the 70 patenis were chosen randomly from three dif-
ferent categories: kitchen devices, garden tools, and
car devices. The inventors of cach patent were con-
tacted and in‘erviewed to define cach patent as a suc-
cess or failure. To ensure that the rejection of a new
product was not temporary, patent applications after
1990 were not included.

Each product was classified according to the tem-
plate determinants detailed earlier. The classification
process involved submitting the cases to a group of
three judges trained in template identification. The
categories used for template classification were “com-
ponents templates”, “atiribute dependency template”,
and “not a template”. The source variables are not
included in this study beceuse of the potential of

iases of the inventors. The judges were considered
to be experts in the field of new product develop-
menz; (all had at least eight years experience, and
held senior positions in firms involved in new prod-
uct introduction and mnovation).

Trainirg the judges involved a 30-minute session
in which the templates were explained and demon-
strated with examples of existing products. The
judges were not expesed to the notion of classification
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of failure or success. After the training, a short pretest
was performed: Each judge was asked to classifv five
products according to the relevant templates. All the
judges correctly classified the five products.

Because of the long list of products (70 items), the
judges were allowed a short rest during the judgment
task. To control for a possible effect of the sequence
of product classifications, each judge received a list
with a different (randomized)} order. During the clas-
sification task, there was no interaction between the
judges.

Analysis

Interjudge reliability was tested. To test if the
proposed templates are redundant, the correlation
betweer. the template variables was examined. A
logistic regression equation was performed to predict
product success based on the templates.

Results

The average agreement between the judges was high
(alpha = 0.89). The correlation between the two tem-
plate variables was 0.22, and thus, they are not
redundant. The distribution of successes and failures,
broken down separately for cach template, is summa-
rized in Table 1.

The logistic regression analysis indicated that a
high proportion {89.5%) of the failures and successes
can be predicted by the model (see Table 2}. Table 3
presents the coefficients and their significance. In gen-
eral, they match the individual variable results, with
the twe template predictors significant at the 0.01
level. Clearly, products that follow the template struc-
ture have a greater likelihood of success.

Tabis 1 Success vs. Failure Determinanis in the Data of Sludy ¥

Dstermnant Vanable Farure(%;} Success(%}

Template Attribute** (18} 111 889
Component™ (24} 42 58
ot a Template™ (31) 839 16 1

Mote. The numbers in the brackets indicate the sample size “*p =
G0t,7p <005, 'p<C1 Forparameters that are not denoted by, p > 01
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Table 2  Logistic Regression Pradiction Resutts for Study t
Predicted Predicted
Fa.fure Success % Correct
Chserved failure 25 2 89 65
Chserved suscess 5 36 §7 80

Qverall-38 57

Study 2: The Unified Model

The aim of Study ! was to assess the predictive
power of template variabies. The relatively small
size of the sample and the inability to control for
bias attributable to inventors’ self-reports in Study 1
made it difficult to consider other variables. The
purpose of Study 2 is 1o allow us create a unified
model of idee evaluation, using template determi-
nants (Hypothesis 14, Hypothesis 18), and source
idea-determinants (Hypothesis 2a-Fypothesis 2c),
and to compare their predictive power to that of the
project-level determinants described in the existing
literature (Hypothesis 3).

Method

A set of 127 detailed cases of successful and unsuc-
cessful consumer products was collected (70 successes
and 57 failures). The data came from 3 different books
(McMath and Forbes 1998, Freeman and Golden 1997,
Adler and Houghton 1997} cach containing data on
successes and failures of new products. We avoided
fuzziress and inaccuracy of deciding whether a prod-
uct is or is not a failure (cf. Griffin and Page 1996)
by using the same criteria as in Study 1, which is
in line with the books” own criteria; only products
that generaed substantial positive financiai results
were included in the books as successes. Only 4
product cases were excluded because of classification
ambiguity.

Measures. In view of the fact that the authors of
the books were blind to the purpose of this study,

Tabia 3 Coefficients of the Logistic Regression for Study 1

Yariabls ) B 1 Sig

Gonstant t 64 “527 G001

Aztnbuts template 352 754 ¢ ot

Component templates 485 16 82 0301
75
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and the absence of any interaction with them, * was
assumed that this sample was free of ary bias related
tc the determinants. To assess the reliebility of the
reported cases, the details were contrasted with a
different source, the Encyclopedia of Consunter Brands
(Jorgensen 1994). A sampie of 30 cases was exam-
ined; no discrepancies were found between the data
SOUrCes.

The cases were classificd according to the deter-
minants detailed earlier (i.e., template affiliation,
idea-source, and project-level determinants). The clas-
sification process involved submisting the cases to
three different groups of three judges, selecred for their
arca of expertise (i.e., technology level was judged by
engineers, newness to the market by experienced mar-
keters, template identification by trained judges). The
judges were considered experss in their field; all had
at least eight years experience and held senior posi-
tions in firms involved in new product introduction
and innovatior. The categories used for product clas-
sifications are summarized in Appendix 3.

As in Study 1, training cach grouo of judges
involved a 30-minute session ir which the determi-
nants were explained ana demonstrated with exam-
ples of existing products. The judges were not
exposed to the notion of classification of failure or
success. The training quality and ‘udgement require-
ments were assessed followmng a similar procedure to
that of Study 1.

Amnalysis

Interjudge reliability was testec. To test the redun-
dancy of the proposed determinants, a factor anal-
ysis was performed. A logistic regression equatior
was then createc to predict product success based on
the early determinants {template affiliation and idea
source), projeci-level determinants, and a combina-
tior: of both groups of determinants. To estimate the
contribution of the template and idea-source deter-
minants to the prediction of success, a nested model
test was performed. Finally, we removed the effec: of
potential covariates {(e.g., durabie versus consumable
products, industry growth, etc.) by including them in
the analysis.
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Results

The average interjudge agreemen: was high in all
thee groups (average alpha = 8.89, 0.92, 0.89). The
correlation matrix revealed that the highest correla-
tion between variables was —0.39 {between newness
to the marker and trend foliowing). The second high-
est correlation was only 0.27. Thus, the determinants
are not highly correlated. In addition, a factor analy-
sis revealed that there are 11 factors with eigenvalues
larger than one, wnich explair 72.6% of the variance.
The eigenvalues decrease without a neticeable elbow,
suggesting that no clear groupings exist. Therefore,
we use specific determinants rather than factors in
subsequent analysis.

The distribution of successes and failures, broken
down separately ‘or each determinant variable, is
summarized in Table 4. Most of the differences are
consistent with the hypotheses—low levels of new-
ness to the market, major technology change, follow-
ing a trend, and mental irvention tend to be associ-
ated with failure. By contrast, meeting needs, econom-
ical products, segment-focused, formalization prod-
minor technciogy change, need and soluzion
spotting, and procucts that maich a template tended
to predict success.

To further nvestigate the ro:e of each of the early
determinants (terrplate affiliation arc idea source),
a ‘ogisdc regression analysis was performed. The
results indicate that most {81.9%) of the failures and
successes can be correctly precicted by the tem-
plate and idea-source variables {see Table 5). Table 6
presents the coefficients and their significance. I gen-
eral, they match the results obtained for the individ-
ua. variables, with the five variables significant at the
0.05 level having all been identified as relevant by the
previous analysis.

To further cvaluate the role of the template affilia-
tion determinant and the idea source in market suc-
cess estimmations, a nested model was tested. First a
logistic regression was applied with the project-level
variables as predictors. The results indicate that 79.5%
of the fallures and successes were correctly predicted
(see Table 7). This vesult replicates findings of pre-
vious studies in new product successes cited earlier:
The same factors were found to govern the success

ucts,
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tablza §  Success vs. Failure Determinants {Study 2}
Early Fadure Success Project tevel Faiture Success
Determinants Yariable {%o) (%) determinants Variable (%) (%)
Templates Attnbute™ (2¢) 23 at7 Newness to High= (39} 437 564
the market
Components™ (31) 129 87 1 Moderate* (87) 304 696
Net 2 template™ {(78) 67 1 329 Low (32} 73 25
Seurce of Need Spotting = (34) 353 647 Newness 10 Mew to the frm (87} 475 525
idea the firm
Seiution spotting™ (17) 118 28.2 Product Need addressing™* 241 759
Offering’ i54)
Market research* (11} 27.3 727 Economical (%) 80 40
Random event™ (7) 14 3 857 Sagment Focusad (24} 375 625
henial invention-*> (40) 875 325 Trenc, G mmick™ (39) 594 410
Trend following** (1%) 789 213 Technologica' 910 g9
Superionty* (24}
Formalization* (27) 258 741
Technology Major+ (24} 792 208
change
Moderate (33) 576 424
Minor= (68} 261 739

Note. The numbers in the brackets indicate the sample size, *'p < 001,90 <« 005.7p < 01 For paramaters that are not denotes by, p > 0 1

and failure, which provides evidence for the external
validity of our sample.

We then applied the logistic regression again,
including the proposed early determinants to form
a unified model. The percentages correctly predicted
increased to 92.1% correct prediciions (see Table 8),
indicating a significant incremental contribution of
early determinants in success prediction even in later
evaluations, when more project-level information is
already available. Table 9 presents coefficients of the
significant variables of tnhe unified model. Compari-
son of the unified model with the early determinants

Table 5 Lagistic Regression Prediction Resulls for the Early Determi-
nanis {Study 2)
Predicted Predicted
Fanure Success % Correct
(bserved failure 49 8 85 96
Observed success 15 55 7857
Overal-81.89

MANAGEMENT SCIENCE/ Vol. 47, No. 1, January 2001
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again suggests thati the early analysis alone accounts
for a substantial amount of the prediciive power of
the full set of variables.

Effect of Covariates. One possible explanation for
the predictive ability of the early analysis deter-
minants is that they refiect the market conditions
into which the product is introduced, and that it
is these covariates, and not the early or project-
level determinants, that govern success or failure.
Therefore, we examine some cbvious covariates that
might explain success. Specifically, four covariates
were tested' {1) consumer versus industrial products,
(2) durable versus consumable products, (3) growth
rate in the indusiry, and (4) high-tech versus low-
tech products. Fach of the 197 preducts {from Study
1 and Study 2} was categorized with respect to these
four variables. Initial analysis showed that the pro-
portion of successes vs. failures for each covariate in
the sample was not significantly different from 50%
{Table 10). When logistic regression was performed
using the four covariates as predictors, only 59.4%
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Tabie 8 Coeificients of the Logistic Regression

Variable B t Sig

Constant -018 405 083

Attribute temptate 2¢4 12 51 0001
Component templaies 258 1572 0 001
fAenta! invention —150 332 097

Trend following ~181 2.94 008

Solution spotting 204 413 004

Need spotiing -0 26 010 074

Randam: event 005 0.60 098

flarketing research 04 0.00 098

of the successes and failures were correctly pre-
dicted, and the coefficients of the covariates were rot
significant (p values vaned from §.131 to 0.588). When
a logistic regression was performed including bet

the idea variables and the four covariates, the increase
in the correct prediction was minimal (1.9%). Further,
in this regression none of the covariate coefficients
was significani. By contrast, all the coefficients of the
variables significant in the unified model remained
significant and were similar in magnritude. A log-
likelthood test confirmed that the covariates do pot
add significant predictability to the current regression.

Why Early Determinants Can Predict Success
Given the high failure rate for new products, it may
be surprising to learn that certain factors in general
and templates in particular provide a sirong clue as
to the eventual success or failure of a procuct. This
paradox is resolvable by considering the information
processing done by potential adopters, both on ther
own and In response to persuasive communication
{e.g., advertising).

Tabie 7 Logistic Regression Predictien Results for the Projaci-Level
Determinants
Predicted Predicted
Failure Success % Correct
Observed failure 45 12 7895
Cbserved success 14 56 80 00
Overall-79 53
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Tasle § Logistic Regression Prediction Resulfs for the Unified Model
{Study 2)
Predicted Predicted
Faiture Success % Gorrect
Cbservad faituze 52 5 9123
(bserveq success 5 65 92 88
Overal-82 43

First, remembe> that humeans in general avoid,
rather than seck, radical innovations. Zart of this
15 based on evolution and adaptarion, which makes
ndividuals comfortable with both the familiar and
the fathomable. In other words, radical changes are
likely to be rejected and minor ones ignored. This
leads to the notion of the optimal or “just right” level
of innovation and explains why modest innovations
tend to be more successful than trivial or radical ones.
In other words, a successtul innovation must at the
same time be both new and easy to comprehend.

Goldenberg et al. (1999a, ¢) argue that the relations
between problems and solutions are evolutionary.
When a change in the external environment {e.g., mar-
ket preferences) occurs, products that do not adapt
to the new condition cease to exist. Over time, mar-
ket changes leave traces in product configurations
that can be identified as product-based trends. Those
trends, crystallized as templates, provide the skele-
fons from which numerous new successful ideas are
spawned.

One reason early determinants such as templates

redict success is that they channel information pro-
cessing into routes that invoke a perception of innova-
tiveness. The fact that certain structures are conceived
as superior 1s consistent with the view of the brain
as a self-organ’zing system where paths of minimum
energy serve as attractors for responses or preferences
{Kelsc 1995}). There is mounting evidence that such
schemes facilizate consumer receptiveness to new
procucts. Evidence to the existence of such structures
was found by Goldenberg et al. (1999d), who identi-
fied six groups of templates in the context of adver-
tising, some of which are similar to the replacement
and attribute dependency templates described earlier.
Ulrich (1988} describes function sharing m the con-
text of mechanical design, whereby an object already

ManacemeNT Science/Vol. 47, No. 1, January 2001
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Table @  Coecfficients of the Legistic Regression for the Unified Mode! (Only Significant Defsrminant Included, All Gther Daterminanis Are
Kot Significant)

Early determinants B t Sig Other determinants B t Sig
Attnibuts template 366 774 0005 Low market newness —-195 502 902
Component fempiates 2.85 10 55 0403 fieeting needs 175 435 403
Mental nvention -2.27 641 00t Farmalization 303 853 3003
Solutien spotting 183 255 0t Low technotogy lesp 448 1643 (000
Trend following 243 350 008 Constani ~-2387 a47

04902

carrying out one functon is assigned another. In the
context of new product development, function shar-
ing and the replacement template are identical. The
templates discovered in the context of new products
comply with what Maimon and Horowitz (1999} term
a closed world condition, which, in the domain of engi-
neering problem solving, was shown to be one of two
sufficient conditions needed for ideas to be perceived
as inventive. Relatedly, Nam Suh {1990} offers a set
of axioms characterizing good design. Designs that
fir the axioms involve minimization of the “informa-
tion content of the design” (the information axiom)
or the total number of parts (see also Stoll 1986). The
best design according to Nam Suh is “a functionally
uncoupled design that has the minimum information
content” (p. 48).

The advantage in processing template-based ideas
is in the type of knowledge transfer generated when
consumers try to identify similarities between a new
ideas and previously known ones. Holland et al.
(1989) drew a distinction between surface similerities
(e.g., chemical ingredients) and structural similarities
between the target (new idea) and the base (existing

ones). If the idea is new, compariscn based on sur-
face properties may be limited because of the dearth
of superticial links between the target and the base.
Unlike surface properties, templates are “deep” struc-
tures {Hofstadter 1985) that rely on regularities which
have been proven successful in other contexts {pos-
sibly even by the same consumers)., Templates-based
ideas are likely to be perceived as new, yet “familiar.”
The upshot of this is that template-based ideas on the
one hand create a sense of new superior products. On
the other hand, they minimize risk of rejection associ-
ated with their novelty, because they are structurally
similar to other successful products.

A second and related reason that cerfain deter-
minants predict success relates to the literature on
product diffusion. Rogers (1995) points out certain
factors which enhance or retard adoption {e.g., the
complexity of the product, the degree to which it
may be tried on a limited basis, etc.). These factors
determine the benefits related to using the new
product versus the level of risk perceived mn use
(Dowling 1986). A related facror influencing adop-

Tebie 90  Success vs. Failurs Covariates
Covariate Failure Success
{%}) %o} P valug

Product classification Consumer {186) vs 430 570 333
industnial (11) 545 455

Product classification. Consumable {83) vs. 395 605 g18
Durable (114} 494 508

Growth rate of the industry High {43} vs 4865 535 373
Low (154) 42.8 571

Industry classtfication High (24} vs 825 375 917
Low tech (173) 410 53.0

fote The numbers in the brackets indicate the sample size
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tion or rejection is the communicability of the innova-
tion: According to Rogers (1995), an important aspect
in the diffusion of innovation Is that the innovators
and potential users differ in expertise. When a caange
agent is more technically competent thar his or her
clients, this frequently leads to ineffective communi-
cation. As a consequence, the fewer new things to
convey, the easier it is to convey *hem.

Taken together these points suggest that con-
sumers’ mental models favor innovations that consis:
of something new surrounded by familiar prod-
uct attributes. Because templates involve changing
only one or a few attributes or components, they
may be more compatible with consumers’ mental
models (Moreau et al. 1999). Communicability of
template-based ideas is enhanced because a high per-
ceived benefit obmained with minimum configuration
changes leads to favorable evaluation since it does not
undermine one’s knowledge structure.

Conclusions

We found that adoption and rejection can be esti-
mated by using early determinants that can be
constructed by inspecting the idea itself (template
affiliation) and the circumstances of its emergence
(protocol). More precisely, successful products tend to
(1) fit one of the template groups, and (2) involve
a solution to a customer problem. In contrast, prod-
ucts developed in isolation by the inventor, or prod-
ucts that attempt to mimic a popular trend from other
products, were generally unsuccessful.

These early determinants allow for the prediction
of an idea’s market poteniial in the very first stages of
its emergence. 1t is not argued thar market response
can be predicted accurately without market research.
However, by using the ea-ly determinants, ideas can
be screened before progressing to the concept level of
development and market fesiing. Further, the incor-
poration of early determinants into modeis of new
concept valuation {(using projeci-level determinants)
is likely to increase their predictive power even if
applied later in the process of product developmen:.

These conclusions are subject, of course, o the liri-
itations of the study. A sample consisting of products
from different categories, or new products that dif-
fer less dramatically in outcome, may lead to weaker
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or even different results. Further, a host of potential
covariates remain to be investigated. We demonstrate
that the carly determinants doriinate such obvious
covariates as consumer versus induswrial products,
durable versus consumable products, growth rate,
and low tech versus high tech in predictive power.
However, other important covariates may exist {e.g.,
controllable factors of new product management—
Caliantone et al. 1996, Freeman 1982). Another effect
that should be considered is that tae samp!e in Study
2 does not include products that failed to reach the
market. For example, it is plausible to assume that
radically new products (to the market, or from the
technology change perspective) are associated with
failure (as verified in Study 2). Hence, the resulis of
our study have only beer: demonstrated for those new
products that reach the introduction stage. In addi-
tion, it is important to note that the expected value of
a developed new product is a function of probability
of success and revenue. Our model does not consider
the “risky but highly rewarded” projects; the deter-
minants discussed are applicable solely to the proba-
oility of success.

Overall, this paper draws artention from areas such
as speeding product development oward carefully
examining the product idea itself and the circum-
stances of its emergence. As such, it provides a com-
plement to other methods for predicting success.
Hopefully, further work in this area wiii establish both
the role of the idea and how to menage it.
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Appendix A A Brief Presentation of

the Five Templates

‘the distrbution of templates mn a study analyzing soap-related
products (Goldenberg et al 1999a) was as follows attribute
dependency—43%, component contral—13%, replacement—1 5%,
dwsplacement—6%, and division—1.5% Additional mapping stud-
1es reported m that study focused on other product classes (hygiene
products, bank accounts, and sneakers), fullowing the same proce-
dure as that used in the study of the soap category These studies
produced the same template typology and similar proportions of
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template-matched product versions, attribute dependency: 40-68%,
component control: 10-30%, replacement. < 1-19%, displacement:
1-3%, and division: 2-4%.

The five templates that are categorized mn the present study mto
Attribute Template (I} and Component Templates (If) are briefly
described below, using a computer mouse application

I. The Attribute Dependency Template (AD). This template,
described in the body of the text (see the candle example), operates
in the product afiributes space The Attribute Dependency Template
mvolves introducing a new dependency to previously independent
vanables In the context of computer mouse products, different
shapes for nght-handed and left-handed users, or acceleration of
the cursor as a function of the veloaty of the hand that moves the
mouse, are attribute dependency-based products.

Ifa. The Component Control Template. This template mnvolves
the creation of a lmk {(in the form of control) between one inter-
nal component and another internal or external component For
example, compare the shapes of computer mouse models designed
to reduce hand fatgue to earher models that were ot shaped
w accommodate the shape of the hand. A link has been created
between the shell and the hand, as dlustrated m the figure below

flb. The Replacement Template. This template involves the
removal of an essential internal component from the configuration
while mamntarmung its function (the relation between the removed
component and the remaming components). This operation cre-
ates a temporarily mconsistent abstract structure, Because of the
dangling link, the operation i completed only when the missing
component 1s replaced by another aiready existing cormponent: The
replacement hgs fo be an external compoinent that can perform a func-
t1on similar to that provided by the one removed. For instance, consider

elec?.romc
\ signal

TR0 '

f
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the mouse mstalied mn the keyboard of a portable computer. The
shell has been removed and its funchon is assigned to the keyboard
{see the scheme presented in the figure below) This template 1s
described in detail in the context of forecasting technological mno-
vation m Goldenberg et al. (1999b).

slevtrome
4 signal

Ifc. The Displacement Template. This template also operates
i the components space. Here too, an essential internal component
15 removed from the configuration Fowever, 1y conerasi to the
Replacement Template, 1ts assuciated function s removed as well.
In this case, a new idea for the product has to be based on a new
appea], one that the former product did not provide: For example,
the transition: from three buttons to two buttons in the case of com-
puter mouse—one buttor has been removed along with its function
{see the scheme m the figure below).

elecmmc eﬂeem'mw
signal stgmﬂ

iid. The Division Template. This template mvolves sphiting
one component mto several components which etther contribute
individually to the accomplishment of 1ts funchion, or become
responsible for different subfunctions. For example, consider the
concept of dividing the ball m the mouse to two—one for deter-
minmg the course of movement and the other for fine movement
of the cursor.

81



GOLDENBERG, LEHMANN, AND MAZURSKY

,

The Idea, the Circumstances of Its Emergence and Product Success

Appendix B
To clanfy our classification procedure, we illustrate below examples of cases and thew coding. Note that the Source classification s based
on the details of the case which are not provided here

Case Description Template Source Project-level determinant
Amphabious A car designed 1o be used also as Not a template Mental High newness to the market,
car a boat Invention major technology change, new to
the firm, segment focus
Bandage A husband applied a gauze and Component control Solution Moderately new to the market,
adhesive to his wife’s mjured spotting mumor technology change, not
hands  Johnson &  Johnson new to the firm, need addressing
adopted his “lead wser” based
concept.
Coffee drip The mventor spotted when her Component control Need High newness w the market,
filter friend smuled, specks of black cof- spotting minor technology change, new to
fee grounds on shiny whate teeth the firm, need addressing
Pepst Clear A transparent cola that mimicked Not a template Trend Not new to the market, minor
the trend of transparent drinks following technology change, not new to
the firm, trend/gimmick offering
Vaselne A residue from an oil-rig pump Displacement Solution Figh newness i the market,
{called “rod wax”} was reduced to spotting minor technology change, new to
a most white jelly as part of a the firm, need addressing
laboratory experiment
“Polavision” Polaroxd camera that produced a Not a template Mental High newness to the market,
2.5 minutes movie mvention major high technology change,
not new to the firm, need
addressing
Thermos A scientist  experimenting  low Attribute Dependency Solution High newness to the market,
temperature hgquefaction of gases spotting mnor technology change, new to
created a device m which he the firm, necd addressing
placed a flask inside another that
created a vacuum between them
and prevented heat transfer.
Smokeless Cigarettes that eliminate smoke Not a template Need High newness to the market,
agarettes spotting major technology change, not
and new to the firm, need addressing
market
research
Condiiioner An idea to divide shampoos into Division Market Moderately new to the market,
two different product categories research nunor technology change, not
by excludmg the condiiomng new to the firm, Segment focus
mgredients and ntroducing them based offering
as a separate product
Ultrasonic A device that produces ultrasonic Not a template Mental High newness to the market,
device against waves to scare cate fiom sitting on mvention moderate  technology change,
cats the warm cars. new to the firm, need addressing.
Snackmng doli A doll designed with a little motor Not a template Mental Moderately new to the market,
and a set of gears that powered the invention moderate technology change, not
doll’s jaw (which mcluded teeth) new o the firm, gimmick
allowing 1t to chew plastic carrots
Unwaxed A brushed alummmum butane Net a remplate Mental igh newness to the market,
candle candle was mtroduced to replace mvention major technology change, not
the wax candles. new to the firm, economical
offering.
82 MANAGEMENT SCIENCE/ Vol. 47, No. 1, January 2001
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