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With a sample of new technology ventures in China, we investigated the contingent
effect of strategic decision comprehensiveness on new product performance and prod-
uct quality. The relationship between strategic decision comprehensiveness and new
product performance was negatively moderated by technology uncertainty but posi-
tively moderated by demand uncertainty. The effect of decision comprehensiveness on
new product quality was positively moderated by demand uncertainty but unaffected
by technology uncertainty. The comprehensiveness-performance link emerges as more
complex than previous research has shown.

A key distinguishing characteristic of the strate-
gic management discipline is the emphasis it
places on firms’ competitive environments. Firms
are viewed as information-processing or interpreta-
tion systems that scan and collect data from their
environments, interpret the data, and then learn by
acting upon the interpretation (Daft & Weick, 1984).
This notion is central to the contingency perspec-
tive that underlies information processing theory.
According to the contingency perspective, the fit
between the information-processing requirements
facing a firm and the information-processing capac-
ity offered by the firm’s strategy process determines
success (Galbraith, 1973; Tushman & Nadler, 1978).
For example, a key prediction of this theory is that
in highly turbulent environments a firm faces com-
plex information-processing requirements that are
such that it requires organizational designs (includ-
ing strategic processes, control systems, and com-
munication patterns and structures) allowing real-
time, fast information collection and interpretation
(Daft & Macintosh, 1981; Eisenhardt, 1989; Gal-
braith, 1973; Tushman & Nadler, 1978).

Prior research has investigated this tenet within
the domain of strategic decision comprehensive-
ness, which can be defined as the extent to which
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an organization attempts to be exhaustive and in-
clusive in making and integrating strategic deci-
sions (Fredrickson, 1984; Fredrickson & Mitchell,
1984; Lindblom, 1959). However, the results of
empirical tests have been decidedly mixed. Some
studies have shown that decision comprehensive-
ness enhanced firm performance in stable environ-
ments but diminished performance in unstable
environments (Fredrickson, 1984; Fredrickson &
Mitchell, 1984). However, others have shown ex-
actly the opposite (e.g., Goll & Rasheed, 1997;
Priem, Rasheed, & Kotulic, 1995). Thus, it appears
that the central tenet of information processing the-
ory remains unproven. The mixed findings may
stem from two causes. First, previous studies have
used the firm as a unit of analysis, ignoring two
potential confounds: the large array of factors that
affect firm performance may mask the effect of a
specific decision process (Dean & Sharfman, 1996:
371), and managers may use different decision pro-
cesses in different projects or even within single
projects (Hough & White, 2003). Second, prior re-
search has tended to examine environmental un-
certainty as a unidimensional construct, thereby
ignoring the variety of demonstrated sources of un-
certainty and different managerial interpretations
of their effects.

Focusing on a single new product project in this
study, we add to the body of knowledge through
investigating a contingency model that explicitly
considers the influence of technology and demand
sources of uncertainty. Technology uncertainty re-
fers to the perceived speed of change and unpre-
dictability of technology in a firm’s principal
industry. It is characterized by short product devel-
opment cycles and fast technological obsolescence.
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Demand uncertainty refers to the perceived speed
of change and unpredictability of customers’ prod-
uct preferences and demands as well as the emer-
gence of new customer segments (Jaworski & Kohli,
1993). Our focus on perceived rather than objective
environment reflects Weick’s (1969) argument that
the salient features of an environment are only
those that are “enacted” by the perceptions of de-
cision makers. Drawing on this interpretive view of
strategic decision making (Daft & Weick, 1984), we
contend that managers perceive different informa-
tion-processing demands from technology and de-
mand uncertainties and that these differences de-
termine the appropriateness and efficacy of
strategic decision comprehensiveness. We advance
extant literature by presenting the results of tests of
whether this more elaborate representation of envi-
ronmental uncertainty provides a better explana-
tion of the strategic decision comprehensiveness—
performance relationship.

However, even this model may be too limited in
explaining the importance of strategic decision
comprehensiveness in firm performance. Limita-
tions arise because, like prior research, our model
implies that market performance is the only desired
goal in strategic decision making. This narrow fo-
cus limits theoretical completeness because there
are other equally important goals, such as product
quality and development speed, that firms seek
from comprehensive strategy making (Eisenhardt,
1989). By failing to address such goals, previous
research has provided little insight into the ques-
tion of whether the type of goals pursued matters
for strategic decision comprehensiveness under
different environmental conditions. Rajagopalan,
Rasheed, and Datta (1993: 351) alluded to this omis-
sion when they argued that to provide a fuller under-
standing of its role in organizational performance, a
model of the strategic decision making process must
recognize multiple outcomes simultaneously. We ad-
dressed this omission in the current study by exam-
ining new product quality as an additional outcome
of strategic decision comprehensiveness. New prod-
uct quality refers to the perceived superiority of a new
product in terms of its reliability and customer satis-
faction compared with other alternatives. New prod-
uct quality was particularly important to examine
here because scholars have argued that it is a key
outcome of the strategic decision making process and
perhaps the most important driver of a new product’s
market performance (Brown & Eisenhardt, 1995).

In summary, we advance information processing
theory by showing how a fit between strategic de-
cision comprehensiveness and the different infor-
mation-processing tasks associated with technol-
ogy and demand sources of uncertainty influence

both new product quality and market performance.
Through this richer explanation and empirical as-
sessment, we attempt to contribute to greater clarity
and better understanding of how managers make
organizational strategic decisions in response to
environmental uncertainty.

THEORETICAL BACKGROUND AND
RESEARCH HYPOTHESES

The effect of a firm’s strategy on performance
depends on the information-processing require-
ments created by the environmental factors it
chooses to deal with (Galbraith, 1973). The strate-
gic management literature suggests that firms deal
with information-processing requirements through
two models of strategic decision making: the incre-
mental and the synoptic. An incremental decision-
making process is a remedial response to current
problems or dissatisfaction with a current state; in
an incremental process, decision makers consider
few alternatives and view strategy as loosely cou-
pled decisions. It is a process of adaptation in the
light of experience and therefore unfolds in small,
incremental, tentative steps as a pattern of order
emerges. The logic for incrementalism is that no
single analytical process can handle all strategic
variables and their interactions simultaneously on
a planned basis (Braybrooke & Lindblom, 1963;
Quinn, 1980). In contrast, in the synoptic model,
strategic decision making is viewed as a rational,
comprehensive process that decision makers initi-
ate in response to current problems and also to
future opportunities. In this study, we defined de-
cision comprehensiveness as the extent to which a
project team is exhaustive and inclusive in making
and integrating strategic decisions in developing a
new product. It captures the extent to which the
project team searches for information with a wide
lens and considers multiple approaches, multiple
courses of action, and multiple decision criteria in
evaluating and selecting alternative courses of ac-
tion (Fredrickson & Mitchell, 1984; Miller, Burke, &
Glick, 1998).

Strategic decision comprehensiveness is gener-
ally argued to enhance performance because it al-
lows decision makers to develop greater insights
into their environment and become more realistic
and effective in their assessments of that environ-
ment’s potential impact on their organization,
thereby ensuring effective decision making
(Sniezek, 1992: 133). As mentioned earlier, how-
ever, empirical tests have yielded mixed results
about the moderating role of environmental uncer-
tainty. Fredrickson (1984) and Fredrickson and
Mitchell (1984) found that strategic decision com-
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prehensiveness enhanced performance in stable
environments but diminished firm performance in
unstable environments because comprehensive-
ness did not allow quick enough adaptation to
highly uncertain environments. In uncertain envi-
ronments, comprehensiveness slowed the pace of
decision making, hindered real-time information
flow, and taxed both the financial and managerial
resources of firms. Further, the cognitive limita-
tions and bounded rationality of decision makers
made it nearly impossible for them to account for
every relevant problem, all environmental factors,
and variation effects among those factors, as as-
sumed under the synoptic model (Braybrooke &
Lindblom, 1963). In contrast, other studies have
shown that strategic decision comprehensiveness
enhanced performance in dynamic environments
but diminished performance in stable environ-
ments (e.g., Goll & Rasheed, 1997; Priem et al.,
1995). For example, Bourgeois and Eisenhardt
(1988) found that greater decision effectiveness in
high-velocity environments was best accomplished
by employing a rational comprehensive approach.

Although these studies have made valuable con-
tributions, the focus on environmental uncertainty
as a unidimensional construct is incomplete. This
is because a simple categorization of environmental
uncertainty into high and low categories, without
attention to the sources of the uncertainty, can ob-
scure some complex and contradictory effects of
strategic decision comprehensiveness. The propo-
nents of interpretive models of strategic decision
making (Daft & Macintosh, 1981; Daft & Weick,
1984; Weick, 1969) have argued that managers are
information processors and that a key factor in the
effectiveness of strategic actions made in response
to environmental uncertainty is managerial inter-
pretation of the cause and effect relationships. A
rational, comprehensive decision-making process
is thought to be more effective where managers
perceive their environment as analyzable and cor-
rect responses can be identified (Daft & Weick,
1984). Therefore, we contend that making sense of
the incongruity of prior empirical findings regard-
ing the relationship between comprehensiveness
and performance may hinge on examining the dif-
ferent moderating effects of sources of environmen-
tal uncertainty. In this study, we argue that tech-
nology and demand uncertainties have different
moderating effects on the effectiveness of strategic
decision comprehensiveness because they involve
different degrees of analyzability and thus different
information-processing demands in strategic deci-
sion making.

Moderating Effects of Technology and Demand
Uncertainties

Anderson and Tushman suggested that technol-
ogy uncertainty tends to “create especially hazard-
ous conditions above and beyond any demand un-
predictability associated with it” (2001: 685). This
statement suggests that although technology and
demand uncertainties are related environmental
phenomena, managers tend to perceive intrinsic
differences in the information-processing require-
ments they create (Abernathy & Clark, 1985). Rapid
technological changes offer new product opportu-
nities for firms, but such opportunities may get
obsolete quickly. Technological information is
dense, reflecting a high frequency of unexpected
and novel changes that make it difficult for firms to
respond with objective and formal procedures (Daft
& Weick, 1984). Such information is also perceived
as highly equivocal, meaning that it has multiple
and ambiguous underlying meanings and causes
that defy specific analysis and uniform interpreta-
tion (Daft & Macintosh, 1981: 211; Weick, 1969).
Thus, technology uncertainty increases difficulties
and costs for project members in collecting and
analyzing not only the nature of technological
changes, but also, more importantly, their implica-
tions for customer demands and needs (Tushman &
Nelson, 1990). Indeed, the value of customer infor-
mation acquisition and analysis by firms tends to
diminish when technology uncertainty is high be-
cause customers tend to have very little knowledge
about nascent technologies and their implications
for their needs (Jaworski & Kohli, 1993).

Technology uncertainty also imposes severe lim-
itations on existing firm capabilities because it
tends to disrupt the balance between the resource
needs of projects and available organizational re-
sources and skills (Tushman & Nelson, 1990). Such
disruption increases the costs and difficulties of
information collection, analysis, and integration
among decision makers. Not surprisingly, firms
tend to respond to technology uncertainty by com-
peting on the basis of technology that does not
necessarily reflect customer needs under the as-
sumption that technological superiority is the key
to success (Jaworski & Kohli, 1993).

This discussion suggests that managers perceive
technology uncertainty as unanalyzable, a percep-
tion that makes organizational responses highly un-
certain. In such a situation an incremental, trial-
and-error decision-making process rather than a
comprehensive process is likely to be more effec-
tive (Braybrooke & Lindblom, 1963; Daft & Weick,
1984: 291). Consequently, we posit that the benefits
of strategic comprehensiveness are likely to be min-
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imal in a technologically uncertain environment
because comprehensiveness cannot manage the in-
formation-processing demands. Viewed largely as a
threat to organizational functioning, technology
uncertainty reflects time-sensitive and equivocal
conditions requiring fast information processing
and real-time information flow. Yet strategic deci-
sion comprehensiveness is by nature a slow pro-
cess (Fredrickson, 1984). Also, technology uncer-
tainty has detrimental impacts on organizational
competencies in product development. In particu-
lar, a good-quality product and successful product
development are built on synergies between a
firm’s accumulated experience with existing prod-
uct technology, manufacturing process, and cus-
tomer interfaces as well as effective communica-
tion among functions (Wheelwright & Clark, 1992).
However, as Song and Montoya-Weiss (2001: 73)
found, technology uncertainty disrupts such syner-
gies. A project team’s resources and skills become
ineffective, thereby diminishing effective product
development activities. Such disruptions are un-
likely to enhance effective strategic decision com-
prehensiveness. For this reason, firms often fail to
develop successful new products when technology
uncertainty is high because they cannot match their
information-processing systems to the new techno-
logical challenges (Pavitt, 1998).

In summary, the information processing theory
argument is that strategic decision comprehensive-
ness hurts performance and new product quality in
an uncertain environment because a firm faces
complex information-processing requirements. We
sought to add to this received knowledge by posit-
ing that this prediction may hold only in techno-
logically uncertain environments in which infor-
mation is perceived to be unanalyzable, responses
are highly uncertain, and comprehensiveness
slows down decision making (Galbraith, 1973) and
interferes with real-time information search and
analysis. Hence,

Hypothesis 1a. Strategic decision comprehen-
siveness will have a stronger, negative relation-
ship with new product performance when tech-
nology uncertainty is high than when it is low.

Hypothesis 1b. Strategic decision comprehen-
siveness will have a stronger, negative relation-
ship with new product quality when technol-
ogy uncertainty is high than when it is low.

In contrast to technology uncertainty, demand
uncertainty prompts firms to reach out to custom-
ers (Jaworski & Kohli, 1993). The intensified cus-
tomer interaction activities enhance a firm’s under-
standing of the uncertainty because customers,

particularly lead users, can sometimes articulate
their problems and suggest solutions to a firm
(Wheelwright & Clark, 1992). Further, Christensen
and Bower (1996) found that changes in customers’
demands and preferences rarely deviate substan-
tially from current firm competences and experi-
ences. This stability means that customer informa-
tion is less equivocal to the firm than technology
information and that the causes of demand uncer-
tainty are amenable to specific analysis and inter-
pretation of their meanings for organizational activ-
ities. Firms can thus tap emerging customer
opportunities without costly investments in new
capabilities (Daft & Macintosh, 1981). Hence, firms
are able to compete effectively in uncertain de-
mand environments because they can produce
products that address customers’ specific needs
(Grewal & Tansuhaj, 2001).

Consequently, unlike technology uncertainty,
demand uncertainty is perceived as more analyz-
able, making it more amenable to formal search and
analysis with rules and criteria for interpretation.
As Daft and Macintosh (1981: 208) argued, where
information is analyzable, managers can follow an
objective, computational process to resolve prob-
lems, as a correct response can usually be identi-
fied. Thus, strategic decision comprehensiveness is
a more appropriate process in such an environment
because it allows for efficient use of information to
identify appropriate responses (Daft & Weick, 1984:
291). By being comprehensive in such an environ-
ment, a project team develops considerable knowl-
edge about how to develop need-satisfying prod-
ucts with superior value (Wheelwright & Clark,
1992).

In sum, although according to information pro-
cessing theory strategic decision comprehensive-
ness may be unsuited for uncertain environments,
we have advanced this theory by positing a crucial
qualification premised on the higher degree of per-
ceived analyzability of demand uncertainty. That
is, because the unpredictability and problems of
information search and interpretation are reduced
under demand uncertainty, a comprehensive deci-
sion process is likely to uncover appropriate solu-
tions to customer needs in order to enhance new
product quality and market performance. Hence,

Hypothesis 2a. Strategic decision comprehen-
siveness will have a stronger, positive relation-
ship with new product performance when de-
mand uncertainty is high than when it is low.

Hypothesis 2b. Strategic decision comprehen-
siveness will have a stronger, positive relation-
ship with new product quality when demand
uncertainty is high than when it is low.
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METHODS
Study Context and Sample

The sample frame for the study was new technol-
ogy ventures located in the industrial parks in
Guangdong province in China. China has been re-
markably successful in incubating new technology
ventures primarily through the establishment of
high-technology industrial parks across the coun-
try. Over the past decade, China has established 53
national industrial parks, in which over 20,000
technology firms have been incubated; their sales
income at the end of 2000 was $115 billion. Extant
research suggests that China’s economic transition
poses severe resource and other challenges for new
ventures (Li & Atuahene-Gima, 2001, 2002). Com-
pared with their counterparts in developed econo-
mies, new technology ventures in China face higher
environmental uncertainty in terms of significant
political and economic changes, a less developed
institutional framework, and the increasing power
of market competition.

Further, new ventures often lack adequate finan-
cial and managerial resources and well-established
routines for effective strategic decision making. Dif-
ficulties in understanding and responding to tech-
nology and demand uncertainty tend to arise be-
cause new ventures have fewer resources for
environmental scanning, fewer individuals to per-
form information processing, and fewer top manag-
ers who are sufficiently removed from operational
problems to enable effective strategic assessments
free from day-to-day disturbances. Together, these
factors suggested that the Chinese new venture con-
text offered a rich setting for examining the contin-
gent effects of strategic decision comprehensive-
ness on new product performance. The moderating
effects of technology and demand uncertainty
might perhaps be more pertinent and pronounced
in this setting.

We drew a random sample of 1,000 new ventures
(eight years old or younger) from a list of 12,000
firms. We contacted the CEO of each firm to solicit
participation in the study. We developed the ques-
tionnaire using the conventional back-translation
process. The questionnaire was then pilot-tested
through in-depth group interviews with 16 found-
ing team members of 5 new ventures to determine
the face validity, clarity, and relevance of the mea-
sures in the Chinese context. We administered the
questionnaire on-site. A trained interviewer sched-
uled appointments, presented key informants with
the questionnaire, and answered general questions
and collected the completed questionnaire. Each
interview lasted an average of two hours.

We asked two or three founding team members

who were involved in the specific new product
project to deliberate on each questionnaire item
and assign a single rating based on consensus. In
addition to reflecting the consensus decision mak-
ing central to Chinese culture, this approach had
several other advantages for the current study.
First, given the complexity of strategic decision
making, having multiple knowledgeable respon-
dents discuss and answer questions guarded
against attribution bias and memory lapses about
the events associated with the project, and our pro-
cess should therefore have yielded more valid data
than single-respondent ratings or aggregated multi-
ple-respondent ratings. Second, although time con-
suming, the consensus approach ensured greater
cooperation and interest from the sample, thus in-
creasing the participation rate of ventures in the
study. We learned that asking multiple respondents
to complete the same questionnaire separately was
problematic because they viewed such a procedure
as implying a lack of trust in their individual re-
sponses. Finally, the procedure allowed the re-
spondents to deliberate on the issues and ask for
clarifications from the interviewer to gain better
understanding of the study. These features tended
to guard against retrospective bias in reporting.

The interviewer defined a new product strategic
decision as one involving large resource commit-
ments, long time horizons, and decisions that were
difficult to reverse in the short term, such as the
determination of objectives, target markets, and re-
source allocation for a new product. The key infor-
mants of each company identified and described at
least two new products their firm had launched
into the market within the last three years. To avoid
selection bias, the interviewer then randomly se-
lected one of the new products described as a focus
for the interview.

We obtained data from 373 firms, thus achieving
a participation rate of 37.3 percent. All key infor-
mants were CEOs, managing directors, or senior
managers in such areas as engineering and business
development. They had average company tenures
of 4.6 years and average industry experience of 8.09
years. Eighty-three percent were male, with 28, 58,
and 14 percent having secondary education, bach-
elor’s, and postgraduate (master’s and Ph.D.) de-
grees, respectively. Finally, 24 percent of the key
informants were below 30 years of age, 56 percent
were between 30 and 50 years, and the rest were
over 51 years. Of the responding ventures, the av-
erage number of founding team members was 5.51
(s.d. = 3.38). The average venture age was 4.34
years (s.d. = 2.01). On average they had 141 em-
ployees (s.d. = 369) and U.S. $7.6 million in sales.
Sixty-three percent were from the electronic infor-
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mation industry (for example, information tech-
nology, telecommunications, electronics), and 37
percent were from other industries (for example,
pharmaceuticals, biotechnology, new energy and
new materials). We compared the respondent firms
with nonrespondents on age, number of founding
team members, number of employees, and sales
data obtained from the sample frame. The two
groups were not significantly different.

Measures, Reliability, and Validity

The measurement of performance of new ven-
tures can be accomplished in two ways. First, the
subjective reports of knowledgeable informants can
be used. Second, a researcher can use secondary
sources or knowledgeable respondents’ reports of
absolute values of performance, where archival
data are unavailable (Chandler & Hanks, 1993).
This latter practice, we argue, is justified on the
grounds that archival data (when available) are also
reported by knowledgeable informants in firms. In
this study, we measured new product performance
in two ways. First, we developed a four-item sub-
jective measure for new product performance (a =
.79); responses were rated on a format ranging from
1, “low,” to 5, “high.” Informants rated a new prod-
uct’s degree of success relative to those of compet-
itors’ products on sales growth, market share
growth, growth in profit, and return on investment.
Subjective performance measures such as those
used here have been found useful in prior research
on strategic decision comprehensiveness (e.g.,
Priem et al., 1995).

Second, since archival sources of performance
data at the new product level were unavailable, we
relied on key informants to provide absolute values
for performance (Autio, Sapienza, & Almeida,
2000; Li & Atuahene-Gima, 2002). We asked the
informants to report the sales growth rate for the
new product in each of the last three years and then
calculated the average as our measure of perfor-
mance. Sales growth is widely considered as the
key indicator of the market acceptance of a new
venture’s products (Autio et al., 2000). Sales
growth had a positive correlation with the subjec-
tive new product performance measure (r = .28,
p < .01), indicating the validity of the subjective
measure.

We measured new product quality (e = .81) with
a five-item scale asking the informants to assess the
degree to which they agreed with questions about
the new product’s quality. A sample item is “The
product was perceived by customers as more reli-
able than competitors’ products.” The items assess-
ing new product quality and the remaining noncon-

trol variables were rated on the same five-point
response scale (1 = “strongly disagree” to 5 =
“strongly agree”). Strategic decision comprehen-
siveness (o = .82) was measured with five items
adapted from Miller et al. (1998). A sample item is
“The new product project members developed
many alternative courses of action to achieve in-
tended objectives.”

We measured technology uncertainty (o = .80)
with a four-item scale tapping the perceived speed
and magnitude of change and uncertainty in tech-
nology and the variety of new product introduc-
tions afforded by changing technology in the indus-
try. The three-item scale measuring demand
uncertainty (o = .64) reflected the speed of change
in customer demand, product preferences and
emergence of new customer segments in the indus-
try. Measures for these two constructs were
adapted from Jaworski and Kohli (1993). We con-
trolled for government and financial ties of a new
venture’s top management team because in China
they are critical factors that may impact the ven-
ture’s performance (Li & Atuahene-Gima, 2001).
We measured government ties (a = .77) with three
items. An example is “We have invested a lot of
resources in building relationships with govern-
ment officials.” Financial ties (o = .80) were mea-
sured with a four-item scale; a sample item is “We
have developed close connections with officials in
financial institutions.” The Appendix lists all the
measures for these variables.

We also controlled for several variables in testing
the hypotheses. Team size was measured as the
number of people who had founded a new venture
and played significant roles in its product develop-
ment. Diversity of experience and diversity of age
were measured by asking the informants to indi-
cate, on a single five-point scale, the degree to
which the founding team included people with
experiences in different industries and various age
groups, respectively. These variables may reflect
the degree of cognitive resources available to a team
and thus may be correlated with decision compre-
hensiveness and could thereby influence strategy
making processes and their outcomes (Rajagopolan
etal., 1993). We controlled for new product type (1,
“radical,” and 0, “incremental”) as this aspect of a
new product has significant impact on its perfor-
mance. We measured venture size as number of
full-time employees. Large ventures may have
greater slack available with which to overcome the
costs of decision comprehensiveness. Venture own-
ership was controlled for because independent and
corporate-sponsored new ventures may differ in
their level of resources for strategic decision mak-
ing (0, “independent venture,” and 1, “corporate-
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sponsored venture”). Industry type was bifurcated
and reflected degree of technological sophistication
(Li & Atuahene-Gima, 2001): firms in the electronic
information industry (63 percent of the sample)
were coded 0, and all nonelectronic information
firms (37 percent of the sample) were coded 1.

To ensure the validity of the data, we assured
confidentiality to all informants. We also provided
a rich explanation of the usefulness of the project
for the informants’ organizations and offered them
a summary of the results to foster a sense that they
would benefit from involvement in the study.
We alleviated potential concerns about common
method bias in two ways. First, as reported earlier,
the sales growth data obtained from a sample of
firms correlated significantly with the subjective
measures of new product performance. Second, we
conducted a Harman’s one-factor test in which all
the variable measures were entered into a single-
factor analysis. The results showed that neither a
single factor nor a general factor accounted for the
majority of the covariance in the measures. All the
measures “loaded” cleanly on separate factors,
with all factor loadings above .40, a common
threshold for acceptance. The constructs had high
reliability, with all but demand uncertainty having
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alphas over .70. Composite reliability, assessed
with a LISREL-generated estimate of internal con-
sistency analogous to coefficient alpha (Fornell &
Larcker, 1981: 46), provided further evidence of
internal consistency. The estimates ranged from .72
to .85 and are included in Table 1.

The results of a confirmatory factor analysis (see
the Appendix) indicated that the measurement
model fitted the data reasonably well (x*/df = 1.92;
GFI = .89; CFI = .95; NFI = .90; NNFI = .94;
RMSEA = .05), thereby confirming the unidimen-
sionality of each construct in the model (Anderson
& Gerbing, 1988). Convergent validity is observed
when the path coefficients from latent constructs to
their corresponding manifest indicators are statis-
tically significant (that is, { > 2.0; Anderson &
Gerbing, 1988). As shown in the Appendix, all
items loaded significantly on their corresponding
latent construct, with the lowest t-value being 7.99
(p < .05), thereby providing evidence of convergent
validity. Discriminant validity is obtained when all
pairwise latent-trait correlations of constructs are
significantly different from 1 (Anderson & Gerbing,
1988). Table 1 shows that our construct measures met
this requirement. A more stringent criterion of dis-
criminant validity is that across all possible pairs of

TABLE 1
Correlation Matrix and Summary Statistics®
Variable Mean s.d. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Sales growth 9.00 11.13
2. New product 3.24 076 .30** .67
performance
3. Strategic decision 3.48 0.76 .08 A2% 7
comprehensiveness
4. Product quality 4.02 0.65 .26%* .34** 27** .69
5. Technology 406 0.75 .10 .04 26%* 21** 73
uncertainty
6. Demand 3.68 0.72 .08 .03 21%%22%%  50%* .59
uncertainty
7. Team size 5.51 3.38 —.01 .03 .02 —-.03 -—.06 .01
8. Diversity of age 2.67 1.05 .05 .04 .01 —.00 —.19** —.01 21%%
9. Diversity of 3.05 1.07 .10 .01 .06 .03 .01 .14** .08 27%*
experience
10. Type of new 0.42 049 .12 .08 .08 .09 -.04 -—-11* —.03 -—.01 -—.04
product
11. Venture size 141.0 369.0 —.06 —.02 —.06 —.09 —.07 —.14** .12* .00 —.06 —.04
12. Venture age 434 2.01-.06 —.12* .08 .05 .09 .02 —-.08 —-.08 -—.01 .07 .02
13. Type of 0.06 0.29 —.00 .05 —-08 —-.03 -.03 -—.00 .00 .01 —.00 .00.06 —.05
ownership
14. Industry type 0.62 048 -.02 —-.06 —-.01 —.09 20%* 19 —.10 —.04 .10 —.08 .03 —.04 —.07
15. Government ties 2.79 1.00 —-.07 —.02 .01 —.06 .01 —.04 .07 .03 —.11* .00.04 .03 .06 —.04.75
16. Financial ties 296 0.99 .02 .06 .15% .08 .08 .04 .08 .07 -.09 —-.01.07 .05-.01 .01.60**.74
Composite reliability .77 .84 .81 .82 .62 79 .82

#n = 260. Bold figures on the diagonal are the square root of the average variance extracted for the constructs.

*p<.01
*% p <001
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constructs the variance extracted for each construct
be greater than the squared latent correlation between
a pair of constructs (Fornell & Larcker, 1981). As
shown in Table 1, the diagonal elements representing
the square roots of the average variance-extracted
values for each of the constructs are greater than the
off-diagonal elements, thereby satisfying this dis-
criminant validity criterion (Hulland, 1999). Table 1
presents the descriptive statistics and correlation ma-
trix for the constructs.

RESULTS

We used moderated regression analysis to test
the hypotheses. We mean-centered the indepen-
dent variables prior to the creation of interaction
terms to reduce multicollinearity (Aiken & West,
1991). The variance inflation factors associated

with each of the regression coefficients ranged from
1.04 to 2.26, suggesting no serious problems with
multicollinearity. Table 2 shows the results. We
present the results regarding subjective new product
performance in models 1 and 2, the results regarding
sales growth in models 3 and 4, and the results re-
garding new product quality in models 5 and 6.

The addition of the interaction terms in model 2
added 4 percent (AR* = .04, F = 6.38, p < .001) to
the explained variance in subjective new product
performance obtained in model 1. Similarly, add-
ing the interaction terms in model 4 contributed 3
percent (AR? = .03, F = 4.14, p < .001) to explained
variance in sales growth obtained in model 3. The
effect of the strategic decision comprehensiveness
and technology uncertainty interaction term was
significant and negatively related to both new prod-
uct performance (b = —.29, p < .01) and sales

TABLE 2
Results of Contingency Effect of Decision Comprehensiveness on New Product Performance and Quality®

New Product Performance

Sales Growth New Product Quality

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Constant 1.61%** 1.62%** 0.06 0.09 2.87%%* 2.86%**
Team size .01 .01 —.02 —.02 —.02 —.02
Diversity of age .02 .02 .02 .03 .01 .02
Diversity of experience —.02 —.04 11 .09 .01 .01
Venture age —.25%* —.23* —.35* -.31" .02 .03
Venture ownership .28" .32% 497 547 —-.17 -.16
Industry type —.09 —.04 .05 .13 —.24%* —.23%*
Venture size —.00 —.00 .00 .00 —.00 —.00
New product type 14 157 .37% .39* 12 12
Government ties —.07 -.07 —.13 —.13 —.16** —.15**
Financial ties 2% 1% .10 .09 2% A1
Technology .06 .03 .18 .15 14* 5%

uncertainty
Demand uncertainty —-.07 -.05 —-.07 —.05 a1t 1"
Product quality 33w Nk 57FE* 54k
Strategic decision .06 .10 .02 .06 2% 1%
comprehensiveness
Strategic decision —.29** —.39*% —-.02
comprehensiveness
X technology
uncertainty X 21% .36% 14*
demand uncertainty
R? .18 .22 15 .18 17 .19
Adjusted R* 13 17 .10 13 13 14
F 3.64%** 4.13*** 3.02%** 3.23%** 4.01%** 3.81%**
AR*® .04 .03 .02
F for AR? 6.38%** 4.14%** 2.27*
n 254 254 247 247 256 256

# Unstandardized regression coefficients are reported.
Y With entry of interaction terms.
Tp<.10
*p <.05
**p<.01
*x% p <001
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growth (b = —.39, p < .05), thus supporting Hy-
pothesis 1a. To plot this interaction effect, we con-
strained the variables in model 2 except decision
comprehensiveness and technology uncertainty to
means. Strategic decision comprehensiveness and
technology uncertainty took the values of one stan-
dard deviation below (a low level) and above (a
high level) the mean. The plot is shown in Figure 1.
In keeping with Hypothesis 1a, Figure 1 shows a
negative relationship between strategic decision
comprehensiveness and new product performance
when technology uncertainty is high.

Demand uncertainty positively moderated the re-
lationship between strategic decision comprehen-
siveness and new product performance (b = .21,
p < .05) and sales growth (b = .36, p < .05), thus
supporting Hypothesis 2a. Consistently, the plot of
this interaction depicted in Figure 2 shows a posi-
tive relationship between strategic decision com-
prehensiveness and new product performance
when demand uncertainty was perceived as high.
However, this figure also suggests that strategic de-
cision comprehensiveness diminishes new product
performance when demand uncertainty is low.

The moderating effect of technology uncertainty
on the relationship between strategic decision com-
prehensiveness and new product quality was neg-
ative but not significant (b = —.02, n.s.). Hence,
Hypothesis 1b was not supported. In contrast, de-
mand uncertainty positively moderated the rela-
tionship between strategic decision comprehen-
siveness and new product quality (b = .14, p < .05),
thus supporting Hypothesis 2b. The plot of this
interaction, shown in Figure 3, is consistent with
Hypothesis 2b.

Among the control variables, venture age had a
significantly negative relationship with both new
product performance and sales growth. This find-
ing suggests that younger ventures are more likely
to be successful in new product development than
older ventures. New product type and product

quality were also positively related to both mea-
sures of new product performance. Corporate-spon-
sored ventures appeared to have higher new prod-
uct performance than privately owned ventures.
New product quality was positively related to fi-
nancial ties, but negatively related to government
ties and firm industry.

DISCUSSION

Previous research has yielded conflicting results
on how environmental uncertainty moderates the
relationship between strategic decision compre-
hensiveness and firm performance. In past work,
however, researchers have paid insufficient atten-
tion to how different sources of environmental un-
certainty moderate the impact of strategic decision
making processes on performance. We advanced
this research stream by attending to the differing
moderating effects of two sources of environmental
uncertainty in the context of new product decision
making. Premised on the insight of information
processing theory that managerial interpretations
of the information-processing demands from
sources of environmental uncertainty differ, our
approach explicitly incorporated the different
moderating effects of technology and demand un-
certainty on the effectiveness of strategic decision
comprehensiveness.

The empirical findings support our study’s cen-
tral proposition. Specifically, our results suggest
that strategic decision comprehensiveness hurts
new product performance when technology uncer-
tainty is higher because it is unsuited to the infor-
mation-processing requirements in such an envi-
ronment. Strategic decision comprehensiveness
slows down decision making and interferes with
real-time information flow in an environment in
which information is perceived as unanalyzable
and responses as uncertain. In contrast, strategy
decision comprehensiveness enhances new prod-

FIGURE 1
Moderating Effect of Technology Uncertainty
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FIGURE 2
Moderating Effect of Demand Uncertainty
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uct quality and performance when demand uncer-
tainty is higher. Because demand uncertainty is
perceived as analyzable, it presents less demanding
information-processing requirements. Hence, a
firm can exploit existing competencies to develop
more certain strategic responses to new customer
opportunities.

Surprisingly, our results also show that strategic
decision comprehensiveness diminishes new prod-
uct performance when demand uncertainty is
lower (see Figure 2). A possible explanation for this
result is that low demand uncertainty presents few
new opportunities to justify the cost and time re-
quired for strategic decision comprehensiveness. It
may be more beneficial for a firm to lock into stan-
dard modes of responses to customer needs in such
a situation. As Galbraith (1973: 15) suggested,
where conditions are routine and simple, as is the
case when demand uncertainty is low, standard
rules and programs are more effective in absorbing
the relatively small uncertainty facing an organiza-
tion. It appears that the elaborate process of strate-
gic decision comprehensiveness may stand in the

way of simpler and cheaper ways of decision mak-
ing when demand uncertainty is low.

Our findings also indicate that in environments
of high demand uncertainty, the relationship be-
tween strategic decision comprehensiveness and
new product performance is replicated when new
product quality is considered as an alternative per-
formance outcome. However, in environments in
which technology uncertainty is high, strategic de-
cision comprehensiveness has an insignificant re-
lationship with new product quality. It could be
that since project members have great difficulties in
collecting and analyzing the implications of rapid
technological changes, they may have difficulties
in understanding how new technology information
can be used to develop a good-quality product.
Thus, the impact of strategic decision comprehen-
siveness on product quality becomes less pro-
nounced in such an environment.

Additionally, we note also that product quality
showed positive relationships with new product
performance as well as with strategic decision com-
prehensiveness. These findings suggest that new
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product quality may be an outcome variable that
intervenes between strategic comprehensiveness
and new product performance. Indeed, a key tenet
of the synoptic model is that by meeting the re-
quirements of strategic decision comprehensive-
ness, a project team achieves superior performance
because it is able to make more effective decisions
and implement higher-quality solutions for prob-
lems encountered in the decision-making process
(Dean & Sharfman, 1996; Eisenhardt, 1989). Thus,
our results suggest that strategic decision compre-
hensiveness has a dual impact on performance un-
der conditions of high demand uncertainty via its
direct effect and also via its indirect effect by en-
hancing new product quality.

Theoretical Contributions and Future Research
Directions

The present study makes several important con-
tributions to research examining strategic decision
making. A premise of strategic decision making
research has been that fit between the information-
processing capacity offered by a firm’s strategy pro-
cess and the nature of the environmental uncer-
tainty facing the firm is an important determinant
of success. A good fit ensures better performance,
and a misfit leads to poor performance (Daft &
Macintosh, 1981; Galbraith, 1973). Research in this
area has generated important insights. However, as
noted earlier, the pattern of results has not always
been consistent. The current study extends and
enriches researchers’ understanding in several
ways. First, instead of considering environmental
uncertainty as a unidimensional construct and pos-
sibly reaching incomplete or contradictory conclu-
sions, as those conducting previous empirical tests
have done, we adopted a multidimensional ap-
proach. The explicit incorporation of technology
and demand sources of environmental uncertainty,
although introducing increased complexity into re-
ceived knowledge on strategic decision compre-
hensiveness, provides the crucial insight that the
sources of environmental uncertainty do matter in
how strategic decision comprehensiveness influ-
ences product development outcomes. Our ap-
proach is an important addition to the literature
because it clarifies that it is not environmental un-
certainty per se, but the information-processing de-
mands created by different sources of uncertainty,
that are likely to induce the moderation observed.
Our study therefore provides a valuable reference
point for future research on strategic decision mak-
ing. It does this by grounding the influence of
perceived differences in information-processing
requirements associated with technology and de-

mand uncertainty in an empirical assessment. Fu-
ture research would benefit from expanding our
model to include other sources of environmental
uncertainty.

Second, in this study, we developed a common
set of rationales to explain the effect of strategic
decision comprehensiveness on two product devel-
opment outcomes: new product quality and perfor-
mance. The results suggest that technology uncer-
tainty and demand uncertainty not only affect the
relationship between strategic decision compre-
hensiveness and new product performance in dif-
ferent ways, but also play different moderating
roles when new product quality is the outcome.
Thus, our study highlights that strategic decision
comprehensiveness may have different effects on
product development outcomes under technology
uncertainty conditions and demand uncertainty
conditions. This finding underscores the impor-
tance of Rajagopalan and colleagues’ (1993) argu-
ment that an effective model of strategic decision
making must address multiple goals simulta-
neously. In this regard, by explicitly examining
both new product quality and performance simul-
taneously, we were able to uncover the complex
but important differences in the links between stra-
tegic decision comprehensiveness and product de-
velopment outcomes. Our study suggests that type
of product development outcome should emerge as
a significant influence in framing the effectiveness
of strategic decision making in future theory devel-
opment and empirical research.

Third, researchers have argued that strategic de-
cision making in product development is a dy-
namic capability in which managers pool their var-
ious business, functional, and personal resources to
make choices that shape the major moves of their
firms (Eisenhardt & Martin, 2000: 1107). In this
regard, our results suggest that the value of strategic
decision making capability may to some extent be
externally determined. Consequently, the approach
adopted here is broadly in line with recent argu-
ments in the contingent resource-based view that
effective deployment of firms’ resources and capa-
bilities is conditioned by external environmental
factors (Brush & Artz, 1999; Priem & Butler, 2001).
Therefore, our distinction between technology and
demand uncertainties, based on the perceived dif-
ferences in information-processing demands, is a
valuable addition to this literature. It holds promise
for resource-based view research examining how
internal resource and capability deployments are
influenced differently by different sources of envi-
ronmental uncertainty.

Fourth, previous research on new product devel-
opment has typically examined environmental and
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development process factors as antecedents of new
product performance (Brown & Eisenhardt, 1995).
Few if any studies have investigated the nature of
strategic decision making processes as an anteced-
ent of new product performance. Our study con-
tributes to this research stream by broadening it
beyond the more conventional factors to highlight
the important role that the strategic decision mak-
ing process plays in enhancing new product quality
and performance.

Finally, although the Chinese setting of our study
is a strength, given the lack of prior research in this
context, we had no comparison country, culture, or
group. Hence, our study deals with within-country,
-culture, or -group variance. Consequently, we can-
not make a compelling case for a unique “Chinese”
effect for these results. However, the different mod-
erating effects of technology and demand uncer-
tainties cannot escape speculation regarding a con-
textual explanation. The Chinese are collectivists
who construe themselves as interdependent with
others, avoid conflict, and strive for harmony
within a group. The dilemma Chinese project
groups face in making comprehensive decisions is
that divergent opinions are critical in ensuring the
discovery and appropriate evaluation of multiple
alternatives as a prelude to forming consensus that
enhances decision effectiveness (Propp, 1997: 429).
Researchers (e.g., Tushman & Nelson, 1990) have
argued that technology uncertainty is more compe-
tence destroying than demand uncertainty, making
the former less analyzable. Thus, technology uncer-
tainty is more likely to engender divergent opin-
ions, making the achievement of consensus more
problematic and thereby slowing down decision
making.

We argue that the tension between the needs for
diversity of perspectives and for consensus is more
likely to be resolved by Chinese decision-making
groups in uncertain demand conditions where in-
formation is analyzable and the level of under-
standing is high (Goll & Rasheed, 1997). In other
words, the respective negative and positive moder-
ating effects of technology and demand uncertain-
ties found in this study may reflect differences in
the ability of groups in a collectivist culture to
achieve consensus and decision effectiveness un-
der the two divergent environmental conditions. A
useful direction for future research would be to test
these arguments in data on new ventures in differ-
ent country or cultural settings.

Managerial Implications and Limitations

The results of this study provide evidence sug-
gesting that managers should pay special atten-

tion to the information requirements in an envi-
ronment when deploying a comprehensive strategic
decision making process during new product devel-
opment. Managers are cautioned that simply distin-
guishing between certain and uncertain environmen-
tal conditions without considering the sources of the
uncertainty may hide critical insights into the strate-
gic decision making processes and may hinder the
effectiveness of managerial decisions and new prod-
uct outcomes. We showed that strategic decision
comprehensiveness may affect ultimate new product
performance and product quality under the appropri-
ate technology and demand conditions. This observa-
tion implies that managers should consider how stra-
tegic decision making processes affect these multiple
outcomes when they set objectives and targets for
project teams, and when they reward these teams.

Like any investigation, ours has limitations.
Self-reported data pose such potential problems
as limited recall by respondents. However, we do
not believe recall lapses were a significant prob-
lem in this study because we took measures to
improve the reliability and validity of retrospec-
tive reporting, particularly by gathering consen-
sus ratings from multiple knowledgeable infor-
mants. Another possible shortcoming of the
study was common method bias. However, we
believe that our findings are not an artifact of
common method bias because our post hoc exami-
nation with the one-factor test indicated no serious
common method problems. We also obtained similar
empirical results when using more objective measure
of new product performance. Finally, all our findings
pertain to interaction effects. Common method bias is
unlikely to result in significant interaction effects or
distort those effects (Brockner, Siegel, Tyler, & Mar-
tin, 1997).

Although we adapted our measures of demand
uncertainty from past research (Jaworski & Kohli,
1993), the reliability of this construct was .64,
below the common threshold of .70. Therefore,
related findings should be interpreted with some
caution. One possible reason for the low reliabil-
ity is that in an economic transition, demand
uncertainty may have unusual dimensions, given
the complexity of the transitional market envi-
ronment (Li & Atuahene-Gima, 2001). However,
methodologists have argued that routine rejec-
tion of alphas below .70 may be unwise (Cortina,
1993; Smith, 1996), if the measures being as-
sessed have desirable characteristics such as
meaningful coverage of content and reasonable
unidimensionality, which is shown by our mea-
sures of demand uncertainty.
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Conclusion

Although strategic decision comprehensiveness
is viewed as an important strategy characteristic
affecting firm performance, researchers’ under-
standing of its relationship with firm performance
is very limited, given the mixed findings in previ-
ous literature. Premised on the information pro-
cessing theory argument that differences in the
degree of information’s analyzability affect the ap-
propriateness and thus the effectiveness of strategic
decision making, we posited and found that the
relationships between strategic decision compre-
hensiveness and new product quality and perfor-
mance were differently moderated by technology
and demand uncertainties. Unlike previous empir-
ical tests, our study therefore highlights the crucial
importance of explicitly distinguishing the moder-
ating roles of different sources of environmental
uncertainty when examining the performance ef-
fects of strategic decision making. Given the poten-
tial importance of the conceptual approach devel-
oped and tested in this study, we believe that future
theoretical development and empirical studies that
take this approach are likely to be fruitful in un-
packing the complexity of the role of strategic de-
cision making in product development perfor-
mance.
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APPENDIX
Results of Confirmatory Factor Analysis of Measures®
Standardized
Factor
Construct Operational Measures of Construct Loading t
New product performance Sales growth relative to competitors. .75 14.14
Market share growth relative to competitors. .59 10.47
Growth in profit relative to competitors. .69 12.98
Return on investment relative to competitors. .65 11.84
Product quality Quality of product compared well with other products offered by 71 12.95
competitors.
The product was perceived by customers as more reliable than competitors’ .69 13.51
products.
The product was of higher quality than competing products. 71 13.58
The product provided better benefits than other products offered by the .60 11.41
firm.
Customers perceived the product as better than competitors’ products. .70 13.46
Strategic decision Developed many alternative courses of action to achieve intended objectives. .73 14.15
comprehensiveness Considered many different criteria before deciding on which courses of .60 11.53
action to take.
Thoroughly examined multiple explanations for problems faced and .67 13.61
opportunities available.
Conducted multiple examinations of suggested course of action. .84 16.70
Searched extensively for possible alternative courses of action. .72 14.48
Technology uncertainty The technology in our industry was changing quite rapidly. .82 17.34
Technological changes provided big opportunities in our industry. .79 16.43
A large number of new product ideas have been made possible through .72 14.71
technological breakthroughs in our industry.
There have been major technological developments in our industry. .56 10.64
Demand uncertainty Customer demand and product preferences changed quite rapidly. .61 10.23
Customer tended to look for new products all the time. .67 11.23
We witnessed demand for our products from customers who never bought .48 7.99
from us before.
Government ties We ensure good relationships with influential government officials. .83 17.49
We have invested a lot of resources in building relationships with .84 17.72
government officials.
Personal relationships with government officials have been important to us. .55 10.42
Financial ties We have developed close connections with officials of financial institutions. .68 13.06
We have put a lot of resources in cultivating personal relationships with .73 14.62
officials of banks and other financial institutions.
Personal relationships with banks and financial institutions have been .79 16.20
important to our firm.
We have invested in good personal relationships with officials of banks and .76 15.36

financial institutions.

* Model fit indexes: x*/df = 1.92; RMSEA = .05; GFI = .89; NFI = 90; NNFI = .94; CFI = .95.
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