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When Product Development Performance Makes a Difference:
A Statistical Analysis in the Electronics Industry

Christian Terwiesch, Christoph Loch, and Martin Niederkofler*

Throughout the pages of JPIM and other publications, researchers and practi-
tioners devote considerable effort to identifying the dimensions of new-product
development (NPD) performance that relate most closely to business success.
Although we may hope to unveil a set of universal truths about the relationship
between NPD performance and business success, the relevant NPD performance
measures appear to depend on the industry in which a firm competes.

In fact, Christian Terwiesch, Christoph Loch, and Martin Niederkofler suggest that
the overall relevance of NPD performance to business success depends on the firm’s
competitive market environment. In a study of 86 business units operating in 12
different electronics industries worldwide, they develop a market contingency frame-
work for understanding the impact of NPD performance on a firm’s profitability.
Their study uses data from the “Excellence in Electronics” project, a joint research
effort by Stanford University, the University of Augsburg, and McKinsey & Co.

" They describe market context in terms of three dimensions: market share,
market growth, and external stability—that is, the average product life cycle
duration in the market. Looking at all 86 business units in the study, they find that
industry membership accounts for 23% of the variance in profits, with 18 percent
of the variance determined by industry profitability and 5% by the three dimen-
sions of market context. For the firms in the study, development performance has
the most significant effect in slow-growth markets and in markets with long
product life cycles. In these stable industries, low development intensity, product
line freshness, and technical product performance increase profitability.

The results indicate that NPD performance plays a much more important role
for explaining the profitability of dominant firms than that of the low-market-
share firms in the study. NPD performance explains 30% of the profitability
variance among the high-market-share business units in the study, but none of the
variance for the low-market-share business units. Although the profitability of the
smaller firms in the study is driven primarily by the industry environment, these
firms can compete on the basis of superior technical performance.
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The CEO of a worldwide leading car manufacturer,
after being asked for his technical vision for the next
decade: “Money, Money, and again Money.”

Introduction

ew product development (NPD) has received

much attention in academic and managerial

literature over the last ten years because it is
seen as an important source of competitive advantage
[2,3,40]. An important part of the NPD literature is
dedicated to identifying NPD performance dimensions
that drive the business success of a company. Tradi-
tionally, such dimensions have been examined at the
project level [6,7,8] and have only recently been ex-
tended to the product development function as a whole
[1,9,12,20].

Commonly used NPD performance dimensions can
be grouped under development time, cost, and quality.
They include the length of development cycles and the
fraction of products first to market, development pro-
ductivity, the percentage of distinctive and financially
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successful new products, or the proportion of sales
from new products [15,40]. Some empirical studies of
NPD performance stretch across industries [6], while
others are industry specific [7,8]. Both groups of stud-
ies typically share the implicit assumption that perfor-
mance dimensions can be generalized to different mar-
ket environments. Recent work, however, has
challenged this assumption and suggests that the rel-
evant NPD performance dimensions change across
industries [3,21].

The present article demonstrates the importance of
the market environment in the assessment of NPD
performance. Our study is based on 86 business units
across 12 different electronics industries worldwide.
We develop a market contingency framework of the
NPD performance impact on business success. We
show that NPD performance is important in techno-
logically stable and mature industries, but we find no
significant link between development performance
and profitability in industries with fast growth or short
product life cycles. In addition, large companies can
significantly, impact their financial performance
through product development, whereas the profitabil-
ity of small firms is driven mainly by their industry
environment.

Literature Review
The Product Development Performance Literature

The recognition that the NPD performance impact on
business success depends on the market environment
is recent in the NPD performance literature. Tradition-
ally, studies have been targeted at two levels of anal-
ysis. First, there are many studies on NPD perfor-
mance focused on the individual project level. These
studies have managed to find and confirm a number of
key project success drivers, such as understanding user
needs, internal and external communication, attention
to marketing, efficiency of development, and the au-
thority of R&D managers [25,31,32]. In addition, the
importance of market pull (listening to the customer’s
voice), as opposed to technology push, was discov-
ered. These research findings were later comple-
mented and confirmed by, among others, Zirger &
Maidique [41] and Cooper et al. [6,7,8]. Cooper and
Kleinschmidt [7], for example, identify five key pre-
dictors of project success, namely customer orienta-
tion, sharp product definition, a cross-functional de-
velopment team, synergy with existing products
(market strength), and an efficient development pro-
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cess. It has been pointed out that most of these project-
oriented studies focus on stable and mature industries
[3,7,8].

Second, there are technology strategy studies at the
aggregate industry level—for example, the literature
on technology life cycles and their influences on com-
petition Tushman and Rosenkopf [37], or Utterback
and Suarez [38]. Adler points out that our understand-
ing of R&D as a success driver at the firm level
remains weak: “The polarization of research at these
two levels [project and industry] leaves a gap at the
firm level, limiting the value of research results for
strategy analysis.” (See authors’ note [1, p. 27].)

Recently, this “gap” has been addressed by an in-
creasing interest in NPD performance measurement at
the level of the firm [9,13,15]. These articles offer
overall NPD performance measures, but do not test
their relevant impact on business success. Two studies
are close to the focus of the present article. Morbey
[24] finds that R&D expense levels (gained form an-
nual reports) predict growth, but not profitability.
Morbey’s study looks across many industries but does
not take into account NPD performance (only R&D
expense), nor does it look at characteristics of the
market environment. Firth and Narayanan [12] ob-
serve that for large market-dominant firms, “market-
newness” (that is, product newness relative to the
existing market offering) is the development perfor-
mance variable with the highest benefit for returns.

The Importance of Market Context: Insights from
Other Fields

Strategy research has emphasized the influence of
environmental variables for a long time [14,29]. Miller
and Friesen and Miller [22,23] argue that in uncertain
environments, the fate of small- and medium-sized
firms is determined by industry characteristics, such as
technology change or market growth. Large firms, in
contrast, are less driven by such contextual influences,
due to their market power, resources, and external
stability [22].

Porter [27,28] presents a strategic framework to
explain how the importance of product development
might change over time, with the changing industry
context. This framework is based on the product life
cycle model. The product life cycle comprises four
stages: embryonic, growth, mature, and decline. The
product life cycle model predicts that marketing is
more important than development in phases of high
industry growth because market awareness and vol-
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ume building are the key challenges. Product devel-
opment (and manufacturing) matter more when the
industry matures, requiring frequent variant introduc-
tions at low cost.

The PIMS studies (Buzzell and Gale [4]) looked at
environment, strategy, and development variables to-
gether in one empirical study across a large number of
companies in different industries. They found that
market growth and market share have a key influence
on profitability. In addition, product quality (perfor-
mance and features as perceived by the customer) is
the development performance variable that enhances
profitability, while R&D intensity (percent of sales)
and product line freshness (percent of new products)
depress profits. This results is stable across growing,
mature and declining industries, with the exception
that the influence of R&D intensity on profits becomes
positive when industry growth is very low or negative
(the industry is in decline [4]). The PIMS study high-
lights the difference of the NPD performance impact
between “market leaders” and “followers.” For lead-
ers, the negative influence of development intensity
and product line freshness on profitability disappears,
while it is significant for market followers [4]." A
possible reason for this effect is that market leaders
can reap larger benefits from their innovations, offset-
ting the NPD costs. We extend these results by inves-
tigating the influence of market share, product life
cycles, and market growth on the profit impact of
development performance.

The importance of industry context in explaining
firm profitability has been addressed by a number of
empirical studies. For example, Schmalensee [34] re-
ported that industry membership accounted for 19.6
percent of observed variance in business unit returns.
In a follow-up study, Wernerfelt and Montgomery
[39] derived comparable results. Finally, Rumelt [33]
found 17 percent of business unit returns explained by
industry membership, only half of which was due to
“structural” industry differences that are stable over
time, while the other half stemmed from year-to-year
industry fluctuations. Using a different methodology
than the one applied in these three studies, Powell [26]
used perceptual data of success and industry charac-
teristics and also found about 20 percent of success
explained by the industry context. Powell points to
firm-internal factors to account for a substantial pro-
portion of the residual variance. The present study

' Tn our electronics sample, we are able to replicate this results, sum-
marized in Appendix 2.
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builds on these concepts and investigates under which
circumstances some proportion of this residual vari-
ance can be explained by NPD performance.

Hypotheses

The unit of analysis in our study is the business unit
and thus follows previous studies in industrial organi-
zation and strategy [4,33,34,39] as well as in the NPD
performance literature [9,20]. Our objective is to in-
corporate the influence of the market context into the
NPD performance literature.

In a recent survey, Brown and Eisenhardt [3] ob-
serve the omission of market context variables in NPD
performance research to date, which leaves two gaps
in our current understanding of the link between NPD
performance and business success (Figure 1).

First, the upper question mark in Figure 1 indicates
that the direct effect of the market context on business
success has been insufficiently addressed. From the
strategy literature, we expect that some proportion of
business success variance is explained by industry
membership. Consistent with Powell [26], some of the
residual variance should be explained by company
internal variables, one of which is development per-
formance.

Second, Brown and Eisenhardt conjecture the exis-
tence of an indirect effect of market variables, repre-
sented by the lower question mark in Figure 1. That is,
the market context influences which NPD perfor-
mance variables have an impact on business success
and which do not. Therefore, understanding the role of
the market context is important for choosing the right
dimensions of a development strategy in a particular
industry. For example, introducing many new products

Market
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Figure 1. The Brown and Eisenhardt Metamodel
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into a market where success is driven by technical
performance or low costs can be disastrous.

Figure 2 presents the model that guides the statisti-
cal analysis we conduct to address the above men-
tioned shortcomings. It contains both the direct and the
indirect effects of the market context, as well as the
link between NPD performance and business success.

Based on the previous research findings discussed
in the literature review, we can formulate the follow-
ing hypotheses about direct and indirect market envi-
ronment effects:

(H1) Direct Effect. Higher market growth, higher
industry profitability, longer product life cycles
and a higher market share of the business unit
each lead to higher profitability [4,26,27].

(H2) Indirect Effect of Market Share. Companies
with a small market share are more driven by
the environment, i.e., the market environment
variables explain a larger proportion of vari-
ance in profitability than for companies with a
high market share [22,23].

Formulating a hypothesis about the indirect effect of
market change (growth and product life cycles) is
more difficult. On the one hand, there is a widespread
feeling that shortening life cycles make product devel-
opment more critical. Wheelwright and Clark [40, p.
5] note that “while model lives and life cycles have,
shrunk, firms must mount more development projects
than has traditionally been the case utilizing substan-
tially fewer resources per project.” On the other hand,
the results of Cusumano et al. [10] and Porter [27]
suggest that the development performance dimensions
are less predictive of business success in industries
characterized by fast growth or fast product change.
Thus, we cannot develop a theoretically sound ex-ante

Market Environment
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«Market Share

Direct Effect

NPD Performance .
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«Market Leadership Performance
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Figure 2. Framework for the Contingency Model
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hypothesis concerning the influence of product life
cycle and market growth on the relevant NPD perfor-
mance dimensions.

The Data

The following variables, all of which have been iden-
tified in previous studies, were used to describe the
following three dimensions of market context (expla-
nations in brackets):

¢ market power (market share),

e market growth (annual industry sales growth),

e external stability (average product life cycle dura-
tion in the market).

Average industry profitability is used as a control
variable for industry attractiveness. Data constraints
prevented us from including other economic variables
such as entry barriers or inter-firm rivalry, which also
influence industry attractiveness [27,28].

The measurement of NPD performance follows pre-
vious work that has identified a number of perfor-
mance dimensions [15,20]. From our data set, we were
able to construct variables for the following of these
dimensions:

e technical product performance (perceived perfor-
mance relative to competition),

o market leadership (percent of new products being
first to market),

o development intensity (development personnel per
$ million of sales),

e product line freshness (percent of sales from prod-
ucts introduced in the last three years),

e innovation rate (number of new products intro-
duced over a life cycle, relative to industry aver-

age).

The development intensity measure could be distorted
if business units were to systematically pursue short-
term profits by downsizing product development
(“milking” the product line). However, all the partic-
ipating business units were instructed to choose a
product line for their responses that was important for
current and future business. Thus, we conclude that the
business units are in “steady state”—that is, differ-
ences in development intensity measure a different use
of development resources, not disinvestment (see also
[4, p. 279)).

We use business unit return on sales (ROS) as our
dependent variable to be consistent with the studies
quoted above [33,34,39]. Profits were defined as op-
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erating profits from the normal business, excluding
extraordinary profits (or losses) and taxes. All variable
definitions are consistent with [20] and shown in Ex-
hibit 1.

Exhibit 1. Definitions of Variables

Firm Success (Dependent) Variable:

® Profitability = ROS (Return on Sales) in the last year
reported before extraordinary items and taxes.

Development Performance Variables:

® Market Leadership = % of significant product innova-
tions that were first to market in the reported period
(1989—1991 and 1991—1993, respectively).

® Technical product performance = technical product per-
formance relative to competition, as perceived by Mar-
keting, R&D, and Top Management (self reported esti-
mation, cross checked with separate reports from R&D,
marketing, and manufacturing).

® Product line freshness = Proportion of sales from prod-
ucts introduced the previous 3 years, as of the last year
reported.

® Innovation rate = number of significant product line
changes over the last 3 years reported, multiplied by
product life cycle in years, and normalized as the relative
deviation from the industry mean (the numbers used in
the regression are positive or negative, with an average of
Z€ero).

® Development intensity = development personnel for the
product group in question divided by product group rev-
enues (in $ million) in the last year reported.

Market Context Variables:

@ Industry profitability = average ROS over the respon-
dents in the industry in the last year reported.

® Market growth, averaged over all respondents per indus-
try = market size in the last year reported divided by
market size two years ago.

® Market share = worldwide volume for the product group
in question, divided by worldwide volume market size, in
the last year reported (domestic and value market shares
were also available, and they were highly correlated with
the chosen measure, with a correlation coefficient of
around .9). This measure is then normalized by industry;
the number use din the regression is the percent devia-
tion, plus or minus, from the industry mean.

® Product life cycle = duration of the product life cycle (in
months) in the last year reported, averaged per industry.




8 J PROD INNOV MANAG
1998;15:3-15

Research Methodology

Our analysis is based on a sample of 163 detailed
questionnaires from electronics business units in the
U.S., Japan, and Europe. During the period of 1992—
1993, 101 electronics companies completed detailed
questionnaires on development, operations, strat-
egy, and business performance as part of the Excel-
lence in Electronics project jointly undertaken by
Stanford University, the University of Augsburg,
and McKinsey & Company. Many of the world’s
leading companies agreed to participate in the sur-
vey, providing us with data on 12 of the 25 leading
computer manufacturers and 4 of the 6 biggest TV
manufacturers, to cite two industry examples. From
1994 to 1995, 62 electronics business units world-
wide participated in a second round of the Excel-
lence in Electronics survey.

In the first data set, measures were reported as of
1991, and in the second data set, as of 1993. Questions
that were not posed in precisely the same way in both
questionnaires were excluded from the analysis.

We organized the 163 completed questionnaires
into 14 industry groups. These industry groups were
characterized by different growth rates, industry prof-
itability, and product life cycles. We then deleted
observations for three reasons. First, 42 business units
(BU) with less than $50 M in sales were omitted
because they are often peripheral units or experimental
corporate ventures. Second, 31 business units with
three or more of the variables (for this study) missing
in their responses were deleted. Third, scatter plots of
regression residuals identified four business units as

Table 1. Sample Composition

CHRISTIAN TERWIESCH ET AL.

outliers in most of our regression models. After exam-
ining the characteristics of these four BUs in the
original data, they were deleted from the sample (see
Appendix 1). The remaining sample contained 86
business units in 12 industries with average sales of
$500 M and an average ROS of 4 percent. Further
details of the data analysis procedure are given in
Appendix 1, including the correlations between the
independent variables.

Table 1 presents the industries in the sample, with
their subsample sizes, average growth rates, and prod-
uct life cycles. The data contain high growth industries
(relative to the median) with short and long life cycles
(PCs vs. small medical systems), as well as low
growth industries with short and long life cycles (TV
and VCR vs. mainframes).

Overall Regression Results

Table 2 presents the results for an ordinary least square
regression analysis with return on sales as the depen-
dent variable. The other variables are as previously
defined. Model 1a shows the expected control effect of
industry profitability on the dependent variable, about
20 percent of whose variance is explained by industry
profitability. These findings are consistent with
[33,34,39], both in terms of significance of the control
variable and magnitude of the adjusted R? value.
Model 1b adds the market context variables to the
regression. The model now includes the control vari-
able and the main effects of the market context. The
adjusted R? increases by five percent, with market

Number of Life cycle
Industry Observations Growth (%) (months)
Mainframes 4 —9% 45
Minicomputers 8 19% 33
PCs 12 36% 18
Printers 9 28% 23
Large medical systems 3 26% 106
Small medical systems 3 53% 72
Industrial controls 4 9% 63
Test and measurement systems 16 14% 61
Data communication systems 5 92% 38
PBX (customer premise equipment) 5 7% 59
Telephone endsets 6 16% 54
TV and VCR 11 5% 25
Total N* = 86 Median = 15% Median = 35

* Sample used for statistical analysis.
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share having a statistically significant positive influ-
ence on profitability (consistent with [4]). Market
growth and product life cycles do not have a signifi-
cant direct impact.

In Model 2, we add our measures for development
performance. The explanatory power increases to an
adjusted R? of 34 percent. In addition to the control
variable and the context variable market share, two
development performance variables are significant,
development intensity and technical performance. All
influences go in the expected directions. Hypothesis 1
is partially supported: Market share and product life
cycle have a direct effect on profitability, but market
growth is not significant.

Small vs. Large Market Share

Model 2 shows a statistically significant main effect of
market share in the overall regression. In addition,
however, we expect market dominant firms to be sub-
ject to other success drivers than small firms. In order
to investigate the influence of market share on the
success drivers specified in our model, we split our
sample into a high and a low market share subgroup.
The split is done at the median value of market share.
The two resulting subsamples are not exactly of equal
size, because some observations have the same market
share value and thus fall, as a group, above or below
the median.

Table 3 presents the resulting regressions of the two
subsamples. Model 3 a—c applies to the high market
share subsample. It provides the coefficients and sig-
nificance levels of the three regressions with progres-
sive inclusion of the independent variables as in Table
1. The adjusted R* values and the average profitabili-
ties per subsample are given in the last rows. First,
industry profitability alone explains 15.7 percent of

Table 2. Regression for Overall Sample

Variable Model la Model 1b Model 2
Industry profitability .862Hk* JI50% 606+ **
Market share 03 1%%% .021%*
Market growth .041 .033
Product life cycle .001 .001*
Development intensity —.053%**
Market leadership .021
Product line freshness .012
Innovation rate —-0.41
Techn. performance 001 **
Adj. R? .186%** 236%%* 343%%

* <105 < .05; FFF < .01; N = 86.
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profitability variance. Second, adding the three market
context variables increases the R* to 25.9 percent.
Finally, the complete model reaches an explanatory
power of 53.4 percent. Note that although industry
profitability alone is significant at the 1 percent level,
explaining 15.7 percent of variance, this significance
is taken over by other variables in the complete model.

For market dominant firms, the level of explained
variance is substantially higher than in Model 2. Only
half of the variance (25.9 percent) in profitability is
explained by variables outside the control of product
development. NPD performance explains another 27.5
percent. The most important variable is development
intensity, but technical product performance also pos-
itively influences profitability.

The results for the small-market-share firms are
markedly different (Model 4). Industry membership
now explains almost 20 percent of firm profitability.
However, adding other variables does not yield an
increased (unadjusted) R? value. As additional vari-
ables are included without creating a better model fit,
the adjusted R? even decreases. The comparison be-
tween models 3 and 4 indicates that only the big
players on the market seem to be in a position to
control their own success. The profitability of smaller
business units is determined to a large degree by
environmental factors, with the exception of cases
where they are able to create a notable improvement in
technical performance. This is in line with Hypothesis
2.

Slow vs. Fast Growing Markets

We analyze the indirect effect of market growth di-
viding the 86 observations at the industry growth
median, summarized in Table 4. For the high growth
subsample, industry profitability explains again about
20 percent of the variance. Adding the other market
context variables increases the adjusted R” to 28 per-
cent. Similar to the low market share observations,
adding the NPD performance measures results in a
decreased adjusted R?. None of the development per-
formance measures is significant, indicating that suc-
cess in these growing markets is controlled from out-
side the NPD function. We can only conjecture which
variables, other than industry membership, drive suc-
cess in these rapidly growing markets. This is further
discussed in the outlook on further research.

In the high-growth subsample, all variance 1S ex-
plained through contextual variables, whereas for the
low-growth subsample the opposite seems to be true.
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Table 3. Split Sample Regression for High and Low Market Share

High market share

Low market share

Variable Model 3a Model 3b Model 3c Model 4a Model 4b Model 4c
Industry profitability L8627k .540 .090 822k 0k 917k .91 2kt
Market share L037+* 012 .031 .026
Market growth 079 077 —.023 015
Product life cycle .002* .004#%% .000 —.001
Development intensity —.084%** —.030
Market leadership .088 —.074
Product line freshness 022 .005
Innovation rate —.007 —.042
Techn. performance .001* .001*
Adj. R? 57k L2597k 534k 19k 144 109k

N = 44 avg. ROS = 7% N =42 avg. ROS = 3%

* <10 ¥F <055 FEE <01,

The overall fit of the model is surprisingly high, with
an adjusted R® of 72.5 percent, of which only 23.4
percent is explained by context variables. The key
drivers of success in the regression are development
intensity and technical performance. Again, market
leadership is not significant, while product line fresh-
ness is. On the market context side, stability in the
sense of slow growth and long life cycles positively
influence firm profitability.

The negative impact of innovation rate is consistent
with the observation of the PIMS studies in the early
1980s [4]. Bringing out new products is costly. The
benefits of bringing out more products than the aver-
age competitor seem to be outweighed by the R&D
costs in driving current profits; however, our measures
do not account for longer-term impact directly. We do

note that product line freshness may reflect the bene-
fits of past years of investment in new products.

Short vs. Long Product Life Cycle

In the final regression, we examine the indirect effect
of product life cycles. The results are reported in Table
5.

For companies with fast changing products (short
product life cycles) none of our variables is signifi-
cant, resulting in an adjusted R close to zero. This
negative result in Model 7 is consistent with recent
observations that we need a different model to under-
stand the role of new product development for fast
changing companies and industries [10]. More data are
needed to explore this further.

Table 4. Split Sample Regression for High and Low Growth

High market growth

Low market growth

Variable Model 5a Model 5b Model 5¢ Model 6a Model 6b Model 6¢
Industry profitability 837k Rk .870%* 1.194*** 1.798%%* 575
Market share 028%* .030%* .045 008
Market growth .057 —.071 264 —.543%*
Product life cycle .000 .001 —.003 0043
Development intensity .025 — 091 sk
Market leadership —.004 039
Product line freshness .009 027
Innovation rate .033 — 093
Techn. performance .001 002
Adj. R? 2057%** 280 ** .200%** 212%%* 234k IO 5

N = 46 avg. ROS = 5% N =40 avg. ROS = 4%

* <10, FF <055 FEE <01,
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Table 5. Split Sample Regression for Short and Long Product Life Cycles

Short product life cycles

Long product life cycles

Variable

Model 7a Model 7b Model 7¢ Model 8a Model 8b Model 8c
Industry profitability 481 .360 .194 1.097%#:** 1.032%** 9583k
Market share 021 %* .018 .069%* 058
Market growth 266 256 —.000 —.046
Product life cycle .002 —.001 .002 .002
Development intensity .002 —.079%**
Market leadership .015 .041
Product line freshness —.013 .047*
Innovation rate —.005 —.042
Techn. performance .001 .001
Adj. R? 016 .104* .006 21 ]k 3043k 531k

N = 40 avg. ROS = 2% N = 46 avg. ROS = 7%

* < 10; ¥ <05 FE < 01

For companies with longer product life cycles, 53
percent of the variance is explained. For companies in
industries with long product life cycles, market share
increases profitability, and development performance
also helps. Low development intensity, product line
freshness, and technical product performance all in-
crease profitability.

Discussion and Managerial Implications

Strategy research has long stressed the importance of
contextual variables in explaining firm profitability.
Product development literature has only recently
pointed out that the currently dominant model of prod-
uct development performance has been developed in,
and may be mainly applicable to, mature and techno-
logically stable industries [3,10].

The present article examines the influence of the
market environment on profitability, using data from
86 business units in the worldwide electronics indus-
tries. We find that in the overall sample, 23 percent of
the profit variance is explained by industry member-
ship. Within these 23 percent, 18 percent are contrib-
uted by industry profitability. The remaining 5 percent
are explained by our market-context variables market
power, market growth, and technological stability.
This result is consistent with previous findings in the
strategy literature [33,34,39].

The second objective of this study is to investigate
how the market environment influences the impor-
tance of NPD performance dimensions. Our model
includes the (widely used) dimensions of market lead-
ership, technical product performance, development
intensity, innovation rate, and product line freshness.

We are able to show how the importance of NPD
performance in explaining firm profitability substan-
tially differs across market environments. Hypothesis
2, stating that low market share business units are
driven more by their environment than large units, is
supported. NPD performance explains 30 percent of
profitability variance for high market share units, but
none for low market share units. We also find that
development performance matters more in markets of
slow growth and long life cycles, where the model
explains up to 70 percent of the variance.

The fact that there is no development performance
profile independent of market characteristics has sev-
eral managerial implications. For the large players
across industries, the key to success lies in develop-
ment intensity and product performance. Small firms
can compete through superior technical performance,
but the key profitability drivers are not covered by the
established NPD performance dimensions.

In stable industries (slow growth or long product
life cycles), development intensity and technical prod-
uct performance are the key predictors of success.
Introducing many new products is costly and may hurt
profitability. This is consistent with previous results in
[4,6,7].

The substantial differences in variance explained
across different market environments serve as a warn-
ing to managers not to carelessly apply results estab-
lished in different markets. Our sample is restricted to
the electronics industries. However, the differences
even within electronics warrant caution with regard to
benchmarking projects across industries in general,
particularly when the benchmarking partners are fac-
ing different environmental conditions.
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Theoretical Implications and Future
Research

The theoretical contribution of this article is twofold.
First, we present a contingency model of NPD perfor-
mance that explicitly accounts for the impact of dif-
fering market environments. The model permits mea-
suring the relative importance of market
characteristics in explaining firm profitability and
comparing it with the relative importance of NPD
performance. Second, we show that the impact of NPD
performance on profitability depends on the character-
istics of the market environment: NPD performance is
important in slowly changing industries (slow growth
or long product life cycles), but explains no profitabil-
ity variance in fast changing industries.

These findings suggest several directions for future
research. First, our results should be validated in dif-
ferent industries. Second, previous research on the
co-evolution of technologies and organizations
[10,35,37] suggests that the evolutionary state of tech-
nology represents an important variable not considered
in our model. Further research on NPD performance
should distinguish between pre- and post-dominant
design periods.

Third, the present article focuses on a contextual
approach to development performance. Recent work
indicates that similar contingencies need to be consid-
ered in managing the development process. For exam-
ple, Eisenhardt and Tabrizi [11] demonstrate how the
NPD process differs across industries. In stable and
mature industries, such as mainframes or microcom-
puters, Eisenhardt and Tabrizi find that concurrent
engineering (overlapping of activities) reduces com-
pletion times of development projects. However, in
high velocity environments such as PCs or printers,
different approaches are found to be successful. Pre-
liminary work on this topic includes [11,17,36].

Fourth, a limitation of our study is that many of our
results are “negative results” in the sense that they
merely point to the NPD performance model as being
less applicable in rapidly changing environments. Our
findings are significant enough to warrant replication
with a more complete set of NPD performance vari-
ables. In addition, we are left with the challenge of
identifying other business success drivers that do ap-
ply under such conditions. These drivers may be found
within the traditional NPD measures, or in other func-
tions of the organization such as marketing and distri-
bution, or manufacturing.

In summary, future theoretical or statistical work

CHRISTIAN TERWIESCH ET AL.

striving to explain the connection between product
development and business unit profitability must com-
bine the effects of the industry and market environ-
ment with firm-internal variables. NPD performance
measurement thus requires a more interdisciplinary
approach, utilizing the insights from other manage-
ment disciplines.

The authors thank the editor and two anonymous referees for many
comments that helped to substantially improve this article.
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