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Abstract

This study tests the hypotheses derived
from the balanced scorecard that firms
adopting different R&D strategies are
expected to place differential emphasis on
various performance measures. This study
also explores the moderating role of
performance  measurement on the
association between R&D strategy and
performance.  The results suggest that
firms adopting prospector strategy tend to
place different degree of importance on
various performance measures from firms
adopting defender strategy. Further, this
study finds that prospectors differ
significantly from defenders in their
emphasis on financial, innovation, cost
efficiency, and learning and growth
measures. However, the moderating role
of performance measurement is not
significant.
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Motivation and Purposes

Innovation through research and
development (R&D) activities is a mgjor
source of competitive advantage in today s
rapidly changing environments (Hayes,
Wheelwright and Clark 1988; Porter 1985).
The importance of R&D has made many
firms devote to R&D activities, and aso
inspired studies concerning R&D strategy
and its performance.

This study attempts to examine the
linkage between R&D strategy and
performance measures from the balanced
scorecard (BSC) perspective, and the
moderating role of performance
measurement on the association between
R&D strategy and its performance. This
inquiry is very important for the following
reasons.  First, no extant research has
examined both linkages. Second, it
provides another approach to test the BSC
propositions. The BSC propositions have
been experimented and tested at the level of
case studies, yet no notable study examines
the BSC notion at the large sample level.
Third, it adds evidence to the contingency
theory concerning the fit between strategy
and management accounting systems, and
its effect on performance. Finally, but not

1



the least, the present study contributes to
the line of research suggested by Ittner and
Larcker (1998).

Results and Discussion

Before testing whether the BSC
concept is implemented by firms adopting
different R&D strategies, factor analysis
was conducted. Principal components
analysis was applied to reduce the 32
performance measures into eight factors
with eigenvalues greater than unity. The
eight factors account for 70% of total
variance in the data After oblique
rotation of the factor solution, the resulting
factors are identified as: costs and financial
benefits, control of schedule and quality,
innovation achievement, knowledge and
work attitude, customers satisfaction,
control of design and expenditure, training
and staff competence, and cross-functional
integration.

Test of H1 Having identified the
eight performance measure  factors
multivariate analysis of variance
(MANOVA) was conducted to test the
association between R&D strategy and
performance measures. Using R&D
strategy (prospectors vs. defenders) as the
independent variable and the degree of
importance placed on each of the eight
performance measure factors (measured by
factor score) as the dependent variables to
conduct MANOVA test yields a significant
association between them (Wilks Lambda
= 0572, p = 0.001). Thus, H1 is
supported. To further identify the
performance measure factors on which
these two strategy groups place importance
differently, H2 ~ H5 are tested.

Test of H2 H2 concerns the
differential  emphasis made by the two
groups on financia measures. Table 5
shows that these two groups do differ
significantly in their emphasis on financia
measures (p = 0.0004 two-tailed).

However, the difference is not in the
expected direction. The factor scores for

prospectors and defenders are 0.426 and —

0.413, respectively. This result is aso
inconsistent with Ittner, Larcker and Rajan

(1997) who find that defenders place more

importance on financial measures than
prospectors.

Test of H3 H3 predicts the equa
importance of core customer measures
placed by prospectors and defenders.
Among the eight factors, factor 5 (customer
satisfaction) represents the core customer
measure. ANOVA result indicates that
prospectors and defenders do not differ
significantly in the importance placed on
this measure (F=0.11, P=0.7360). Thus,
H3 is supported.

Test of H4a H4a predicts that
prospectors place more emphasis on
innovation-related process measures than
defenders. Among the eight factors, factor
3 (innovation achievement) belongs to this
group of measures. Results of ANOVA
show that prospectors and defenders do
differ significantly in their emphasis on
innovation achievement (F = 12.44, p =
0.0008, two-tailed). Thisdifferenceisalso
in the expected direction. The factor
scores of these two groups are 0.404 and —
0.392, respectively.

In addition to factor 3, factor 8 (cross-
functional integration) may also be relevant
to innovation process. Factor 8 concerns
the integration of technol ogy,
manufacturing and market and therefore
may be more important for prospectors than
for defenders. ANOVA test shows that
prospectors differ from defenders in their
emphasis on this factor (F = 8.58; p = 0.005,
two-tailed). The difference is aso in the
expected direction with the factor scores for
these two strategy groups of 0.3440 and —
0.3339, respectively. Thus, H4a is
supported.



Test of H4b H4b predicts that
defenders place more importance on cost
efficiency measures than prospectors.
Factor 6 (control of design and expenditure)
may, in a broad sense, belong to this kind of
measures. Results of ANOVA indicate
that these two groups differ significantly in
the importance of the “control of design and
expenditure” measure (p = 0.009, two-
talled). Yet, the difference is not in the
expected direction. The factor scores are
0.400 and —0.388, respectively. Culturd
and institutional factors can be employed to
account for the inconsistency.

Test of H4c H4c predicts that
prospectors and defenders place equal
importance on quality and time process
measures. Factor 2 (control of schedule
and quality) may fall into this category of
measures. Results of ANOVA show that
prospectors do not differ significantly from
defenders in their emphasis on the “ control
of schedule and quality” measure (F = 1.05,
p=0.3092). Thus, H4c is supported.

Test of H5 H5 hypothesizes that
prospectors place more emphasis on the
learning and growth measures than
defenders. Factors 4 (knowledge and
work attitude) and 7 (training and staff
competence) ae measures of this
perspective.  Results of ANOVA using
factor 4 as the dependant variable show that
prospectors and defenders do not differ
significantly in this respect (F = 2.77, p =
0.1007). Using factor 7 as the dependent
variable, ANOVA results indicate that
prospectors  differ  significantly  from
defenders in the importance placed on the
“training and staff competence’ measure (F
= 8.63, p = 0.0046) and that the difference
is in the expected direction (factor scores
are 0.345 and —0.335, respectively). Thus,
H5 is partially supported.

Test of H6 H6 hypothesizes that
the fit between R&D strategy and
performance measurement will lead to

higher performance. The result of
statistical tests suggests no significant role
of performance measurement on the linkage
between R&D strategy and performance.

Contributions

Prior research examines either R&D
performance measures alone or associations
between R&D strategy and performance.
This study extends and integrates prior
research by investigating the linkage
between R&D strategy and performance
measures, and the moderating role of
performance  measurement on the
association between R&D strategy and
performance. Moreover, this study is the
first to test the BSC notion at alarge sample
level. Finaly, this study contributes not
only to the research line suggested by Ittner
and Larcker (1998), but aso to the
contingency study.
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