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One of the most serious threats to
the relatively new field of strategic
management research is poor con-
struct measurement (Boyd et al,
2005). Due to the relatively complex
nature of strategic management vari-
ables, quality of measurement is cru-
cial (Godfrey and Hill, 1995) and
strategic management research must
place greater emphasis on research
design, construct validation, and
more sophisticated analytical tech-
niques (Bergh, 2001). Many research-
ers tend to operationalize latent con-
structs with the use of proxy variables.
For example, Boyd et al. (2005) found
that constructs such as available or-
ganizational resources, public profile,
core rigidity, and ability to initiate
competitive action have all been op-
erationalized by single-item archival

measures of organizational size. Ad-
ditionally, organizational size can be
measured as number of employees,
number of products, number of pro-
duction facilities, or any of at least a
dozen other measures. The reliance
on single-item measures to the exclu-
sion of multi-item scales virtually en-
sures that research is conducted with
unreliable measures that attenuate
results. More importantly, there is a
clear question of validity. Does organ-
izational size truly represent core ri-
gidity, ability to initiate competitive
action, or something altogether dif-
ferent? Additionally, Payne et al
(2003) suggest that the use of archival
data has several disadvantages. These
include the fact that the data may
have been originally collected for
some other purpose, there may be
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INDIVIDUAL PERCEPTIONS OF FIRM-LEVEL PHENOMENA 415

missing data points, archival data may
be susceptible to experimenter bias as
some researchers might examine the
data before they propose hypotheses,
and that archival data may not be
readily analyzable. Given that all of
the above are distinct problems
plaguing strategic management re-
search, the truly important issue is
that there is no real valid represen-
tation of many key constructs.

In fact, Boyd et al (2005) call for
the development of new multi-indi-
cator measures for constructs in stra-
tegic management research, espe-
cially for more contemporary
approaches to strategy. Traditional
research in strategic management has
used a variety of measures for the
Miles and Snow (1978) typology of
prospectors, analyzers, defenders,
and reactors, and the Porter (1980)
typology of low cost, differentiation,
and focus. However, these ap-
proaches to strategic management
have been criticized for a variety of
reasons (see Grant, 2005). Today, the
school of strategy that is attracting a
wide degree of attention is the knowl-
edge-based view of the firm, with its
typology of exploration and exploi-
tation knowledge strategies. How-
ever, an acceptable multi-indicator
measure of these constructs has not
been generally accepted in the liter-
ature.

Thus, the purpose of our study is to
examine the factor structure of re-
sponses to items designed to measure
the knowledge strategy constructs of
exploration and exploitation and to
provide evidence of external validity
using other measures of theoretically-
related variables. In keeping with this
concern for greater methodological
rigor we suggest that the further de-
lineation of these two constructs is ap-
propriate and necessary for future re-

search in this area. In the sections
that follow, we give some insight into
the theoretical background of our fo-
cal constructs, an overview of our an-
alytical methods, the results of our
analysis, and a discussion of these re-
sults.

THEORETICAL BACKGROUND

A knowledge strategy can be viewed
as a firm’s set of strategic choices re-
garding two knowledge domains: 1)
exploration, or the creation or acqui-
sition of new knowledge and 2) ex-
ploitation, or the ability to leverage
existing knowledge to create new or-
ganizational products and processes.
A firm’s knowledge strategy guides its
resource allocation—the degree to
which the firm focuses its resources
on either generating radically new
knowledge or incrementally enhanc-
ing the existing knowledge base
(March, 1991; Bierly and Chakra-
barti, 1996). In addressing these
trade-offs, March (1991) argued that
exploitation is likely to maximize
profits in the short run, and that ex-
ploration is more likely to maximize
long-term firm success. Accordingly,
exploration entails higher costs and
increased risk for a firm, but is more
likely to lead to a sustainable compet-
itive advantage. However, concentrat-
ing resources too heavily on explora-
tion may prevent firms from reaping
the benefits that come from devel-
oping these knowledge break-
throughs. Focusing on exploration
tends to slow down the development
and refinement of skills and proc-
esses associated with the firm’s cur-
rent competencies. On the other
hand, a strong commitment to an ex-
ploitation strategy entails trade-offs as
well. According to March (1991), or-
ganizations that focus on the incre-
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416 MILLER, BIERLY AND DALY

mental knowledge gain associated
with exploitation may find themselves
to be experts in areas that have be-
come obsolete, thus getting better
and better at things that customers
no longer value.

Exploration and Exploitation
Constructs

Conceptualizing exploration and
exploitation as two separate con-
structs implies that they are not sim-
ply the two extremes of a single con-
tinuum (wherein movement toward
one strategy inherently means move-
ment away from the other). Rather,
they are two sets of strategic choices,
each positioning the firm to develop
their intellectual capital in a specific
direction, toward excellence in either
the creation and acquisition of new
knowledge or the leveraging of exist-
ing knowledge. In essence, the or-
thogonal nature of the constructs in-
dicates that firms may pursue one,
both (simultaneously), or neither of
the strategies. Because certain strate-
gic choices, such as the decision to
develop competence in a specific
technology, may be necessary to both
exploration and exploitation, and
therefore would represent overlap in
the two sets of strategic choices, we
expect a moderate degree of positive
correlation between the two con-
structs. Researchers (March, 1991;
Bierly and Chakrabarti, 1996; Zack,
1999) have made claims as to the ex-
istence of differentiated knowledge
strategies; however, there has been
very little empirical research con-
ducted in this area. Using a cluster
analysis, Bierly and Chakrabarti
(1996) did find evidence of distinct
knowledge strategies, but their study
was limited to large resource-rich
pharmaceutical companies. Yet we

believe each orientation to have
enough unique elements that explo-
ration can be viewed as independent
and distinct from exploitation.

The general argument made by
many of the researchers mentioned
above is that choosing between explo-
ration and exploitation necessitates
trade-offs, and therefore the two strat-
egies are substitutes and, thus, nega-
tively correlated. According to this
view, firms that develop competen-
cies in exploitation are likely to focus
more of their resources on further ex-
ploitation and fewer resources on ex-
ploration and vice versa (Levinthal
and March, 1993). Basically, this view
stresses the value of specialization
and efficiency of learning. An alter-
native perspective, proposed by Knott
(2002), is that exploration and ex-
ploitation are complements rather
than substitutes. Firms that develop
the capabilities necessary to foster ex-
ploration are also more likely to en-
gage in exploitation, and vice versa.
Even though there are difficulties in
simultaneously pursuing exploration
and exploitation (as described
above), there are also organizational
systems and human resource prac-
tices that support both. More specifi-
cally, team-based structures, an or-
ganizational culture that values and
promotes change, open communica-
tion channels, and human resource
practices that promote creativity and
innovation will help to sustain both
exploration and exploitation (Bierly
and Daly, 2002). Consistent with this
perspective, Helfat and Raubitschek
(2000) argue that successful exploi-
tation (referred to as incremental
learning) in the past can lead to and
support exploration (referred to as
step function learning), and that cur-
rent exploration promotes future ex-
ploitation. Anecdotal evidence that
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some companies can successfully pur-
sue exploration and exploitation si-
multaneously is provided by Knott’s
(2002) case study of Toyota, Ichijo’s
(2002) study of General Electric, and
Helfat and Raubitschek’s (2000)
studies of Sony, Canon, and NEC.

Consistent with Knott’s (2002) per-
spective, we conceptualize explorer
and exploiter as independent con-
structs and have developed two four-
item scales to measure individual’s
perceptions of the knowledge strat-
egy constructs known as exploration
and exploitation. Even though the
concepts of exploration and exploi-
tation are central components of the
popular knowledge-based view of the
firm, little research has been con-
ducted to examine the legitimacy and
relationship of these constructs. An
acceptable measurement tool has not
yet been developed that has been
properly field tested and widely ac-
cepted. The vast majority of articles
about exploration and exploitation
are either conceptual, use computer
simulations (e.g., March, 1991; Lee et
al,, 2003; Garcia et al, 2003), or are
based on case studies (e.g. Knott,
2002; Helfat and Raubitschek, 2000;
Holmgpvist, 2004; McNamara and Ba-
den-Fuller, 1999). A few researchers
use patent, or research and develop-
ment data, or they focus on the num-
ber of new products from a firm as
proxies for exploration and exploita-
tion (e.g., Bierly and Chakrabarti,
1996; Katila and Ahuja, 2002; Rosen-
kopf and Nerkar, 2001). To our
knowledge, only He and Wong
(2004) have used perceptual meas-
ures gathered in a survey to measure
these specific constructs.

Radical and Incremental Innovation

Researchers (e.g., Volberda, 1996;
Hedlund, 1994) have pointed out

that explorers and exploiters often
require very different types of organ-
izational cultures, competencies, and
structures. Therefore, once a firm
creates a competency in either explo-
ration or exploitation, it is usually
more efficient for the firm to con-
tinue on that particular path (Levin-
thal and March, 1993). Additionally,
researchers in the field of manage-
ment of technology have discussed
the difference between radical and
incremental innovations (Daman-
pour, 1991; Dewar and Dutton, 1986;
Ettlie et al, 1984), which can be
viewed as outputs of exploration and
exploitation, respectively. Thus, a
valid measure of an exploration-
based knowledge strategy orientation
should be associated with distinctive
competencies that are required to de-
velop and implement a radical inno-
vation. Specifically, explorers should
be firms that aggressively invest in re-
search and development, are creative
in improving product technologies,
and have established new product de-
velopment processes that enhance
their ability to bring new products to
market quickly. On the other hand, a
valid measure of an exploitation-
based knowledge strategy orientation
should be associated with distinctive
competencies that are required to de-
velop and implement an incremental
innovation. Exploiters should invest
more in new process technologies to
reduce their cost structure, and excel
at practices that facilitate customer
satisfaction and promote continuous
improvement, such as total quality
management (TQM) and bench-
marking. With these conceptualiza-
tions in mind we suggest:

H 1. Distinctive competencies associated with rad-

ical innovation will be more strongly related to an

explorer orientation than to an exploiter orienta-
tion.
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H2: Distinctive competencies associated with in-
cremental innovation will be more strongly related
to an exploiter orientation than to an explorer
orientation.

METHOD
Participants

Samples were drawn from employ-
ees of small to mid-size manufactur-
ers located in the mid-Atlantic region
of the United States. The firms rep-
resent a broad spectrum of manufac-
turing, belonging to 18 different
Standard Industrial Classification
(SIC) groups, including: Food Prod-
ucts (9 firms), Lumber and Wood
Products (10), Printing and Publish-
ing (5), Mechanical and Computer
Equipment (8), Measuring, Analyz-
ing and Controlling Instruments (5),
Furniture and Fixtures (5), Chemical
Products (2), Rubber and Plastics (4),
Electronic Equipment (6), Primary
Metal Industries (5), Transportation
Equipment (3), Fabricated Metal
Products (9), Stone and Concrete
Products (2), Paper Products (2),
Textile Mill Products (1), Apparel
(8), Petroleum Refining and Related
Products (1), and Miscellaneous
(18).

Participating firms were identified
through cooperation with state Small
Business Development  Centers
which, using membership lists and
small business directories, provided
company names and contacts. Almost
90% of these companies met the
Small Business Association criteria
for definition of a small business, hav-
ing 500 or fewer employees, with the
remaining companies classified as
mid-size firms (having between 501
and 1,800 employees). Of firms that
were identified as subsidiaries of
larger parent companies, only those
that operated as independent profit

centers (strategic business units)
within the larger organization were
included. Three surveys were sent to
250 companies that initially agreed to
participate in the study. Contacts
were asked to give surveys to three in-
dividuals working in different posi-
tions within the company. To ensure
confidentiality and encourage partic-
ipants to be candid in their responses,
each respondent enclosed and sealed
their survey in an envelope before re-
turning it to the contact person at
their company.

As Sharfman (1998) suggests in his
study regarding the use of CEOs as
sole informants in strategy research,
prudent researchers should not rely
solely on CEOs, but rather that more
informants provide a richer picture
of strategy constructs than one in-
formant. Thus, we collected data
from a variety of firms using respon-
dents in a variety of positions within
those firms. Ninety-eight different
companies returned complete and
usable surveys from three different
respondents in their firms for a re-
sponse rate of 39.2%. Sample One
was comprised of respondents with
the following positions in the 98
firms: 9.2% were CEO or President,
18.4% were Human Resources rep-
resentatives, 33.7% were in Produc-
tions or Operations, 6.1% were in
Sales or Marketing, 26.5% were in Fi-
nance, Accounting, or Administra-
tion, and 6.1% were something other.
Sample Two was comprised of re-
spondents with the following posi-
tions in the firms: 9.2% were CEO or
President, 15.3% were Human Re-
sources representatives, 42.9% were
in Productions or Operations, 8.2%
were in Sales or Marketing, 16.3%
were in Finance, Accounting, or Ad-
ministration, and 8.2% were some-
thing other. Sample Three was com-
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prised of respondents with the
following positions in the firms:
11.2% were CEO or President, 13.3%
were Human Resources representa-
tives, 38.8% were in Productions or
Operations, 10.2% were in Sales or
Marketing, 19.4% were in Finance,
Accounting, or Administration, and
7.1% were something other. Each of
these samples is remarkably similar
with respect to respondents’ positions
in the 98 firms and they provide a rea-
sonable cross-section of employees.

Measures

The surveys completed by respon-
dents contained a number of items
designed to elicit information about
their individual perception of their
firm’s knowledge strategy orientation
and distinctive competencies. Distinc-
tive competencies were selected as
potential correlates so that an effort
at external validation could be un-
dertaken. Operationalizations of the
variables are provided below.

Knowledge Strategy Orientation. Par-
ticipants completed information on
their perception of their employing
firm’s knowledge strategy orientation
via two sub-scales assessing the Ex-
plorer Orientation and the Exploiter
Orientation. A five-point Likert type
scale anchored by 1 = strongly disagree
and 5 = strongly agree formed re-
sponse scales for both sets of items.
The explorer scale items focus on the
key elements frequently associated
with this construct in the literature:
newness, radicalness, and creativity of
ideas, technologies and products
(March, 1991; Levinthal and March,
1993; Bierly and Chakrabarti, 1996;
Zack, 1999). The items are: (1) We
frequently experiment with radical
new ideas (or ways of doing things),
(2) At our company, employees fre-

quently come up with creative ideas
that challenge conventional ideas,
(3) Compared to our principal com-
petitors, a high percentage of our
company sales come from new prod-
ucts launched within the past three
years, and (4) We are usually one of
the first companies in our industry to
use new, breakthrough technologies.
Cronbach’s alpha for scores on this
sub-scale was .71 in Sample One, .74
in Sample Two, and .70 in Sample
Three.

The exploiter scale items capture
the key elements frequently associ-
ated with this construct in the litera-
ture: refinement and extension of
current technologies and products,
increasing efficiency, and improving
procedures (Holmgqyist, 2004; March,
1991; Levinthal and March, 1993;
Bierly and Chakrabarti, 1996; Zack,
1999). The items are: (1) Our com-
pany excels at continually improving
our existing products, (2) At our
company, a strong emphasis is placed
on improving efficiency, (3) Our
company excels at refining existing
technologies, and (4) We frequently
adjust our procedures, rules and pol-
icies to make things work better.
Cronbach’s alpha for scores on this
sub-scale was .72 in Sample One, .70
in Sample Two, and .75 in Sample
Three. Together, the eight items
measuring Exploration and Exploi-
tation comprise our Knowledge Strat-
egy Orientation Scale (KSOS).

Distinctive Competencies. As early as
1980 Snow and Hrebiniak used a
firm’s expertise in various functional
areas as a measure of distinctive com-
petencies. In our assessment we fo-
cused on the degree of expertise evi-
denced in the functional areas of the
organization and adapted several
items from Delaney and Huselid
(1996). Participants were asked to as-
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sess their organization’s level of ex-
pertise in the following eight com-
petency areas. The competencies
associated with radical innovation in-
clude: basic research and develop-
ment, product technologies, new
product development, and speed in
bringing a new product to market.
The competencies associated with in-
cremental innovation include: pro-
cess technologies, knowledge of cus-
tomer preferences, cost reduction,
and benchmarking. For each of these
distinctive competencies, participants
were asked to indicate, on a scale of
1 to 10, where their firm ranked as
compared to their main competitors
(with 1 being well below industry av-
erage, 5 being the industry average,
and 10 being well above the industry
average). Although the relationships
between our focal constructs and dis-
tinctive competencies are analyzed at
the item level of distinctive compe-
tencies, evidence of the internal con-
sistency of the items associated with
radical innovation is provided by
Cronbach’s alpha of .85 in Sample
One, .83 in Sample Two, and .85 in
Sample Three. Cronbach’s alpha for
the items designed to measure incre-
mental innovation was .87 in Sample
One, .79 in Sample Two, and .85 in
Sample Three. Thus, the distinctive
competencies associated with radical
and incremental innovation appear
to be measuring their intended con-
structs.

Analysis
Exploratory Factor Analysis. In order

to pre-test our items and explore the
underlying factor structure of our
knowledge strategy orientation sub-
scales, we used principal axis factor-
ing in an Exploratory Factor Analysis
(EFA), with a promax rotation, on

the data from Sample One. While
there is some disagreement on mini-
mum sample size requirements, many
methodologists suggest at least five to
ten respondents per item are needed
for EFA (Comrey, 1988; Hair et al,
1998). We have more than 12 respon-
dents per item. We used the latent
root criteria of an eigen value greater
than one and a scree plot for the de-
termination of factor extraction. Ad-
ditionally, we considered items with
loadings of greater than .40 to be
“substantial”’ (Floyd and Widaman,
1995) and loadings above .50 to be
‘‘very significant” (Hair et al., 1998).
Because we have a theoretical basis to
support our belief that these con-
structs are correlated, we used the
promax form of oblique rotation. It
must be noted that EFA tends to cap-
italize on the chance characteristics
of a sample. Because the purpose of
this article is to examine the factor
structure of responses to our scale
items, we later used confirmatory fac-
tor analysis to cross-validate the re-
sults of our Sample One EFA.
Confirmatory Factor Analysis. Con-
firmatory factor analysis allows a con-
firmatory, rather than an exploratory,
approach to determining the under-
lying structure of observed variables
(Harris and Schaubroeck, 1990), and
provides a means of assessing the re-
lationships between constructs with-
out the bias commonly introduced by
measurement error (Judd et al,
1986). Confirmatory factor analysis is
used to determine the extent to
which alternative models explain the
relationships between items in a
scale. Two competing measurement
models of strategic orientation were
evaluated in this study. The alterna-
tive CFA models were: (a) a one-fac-
tor model that forced all items de-
signed to measure Explorer and
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Exploiter onto a single factor of
Knowledge Strategy Orientation and
(b) a two-factor model that forced the
Explorer items and the Exploiter
items onto separate factors. In each
model, error variances for the items
were not allowed to correlate. Should
the one-factor model provide a fit of
the data equivalent to the two-factor
model, it would indicate a single un-
derlying latent construct (i.e., Ex-
plorer and Exploiter as opposite ends
of an unidimensional knowledge
strategy continuum). If the two-factor
model should provide the better fit
than the one-factor model, then our
conceptualization of Explorer and
Exploiter as distinct and independent
constructs will be supported.

As suggested by Thompson and
Daniel (1996), CFA is most useful
when the researcher tests a priori
models, because more effective deci-
sions can then be made about the vi-
ability of the target model. Because
the a priori models above are nested,
the chi-square difference can be used
to test for significant differences be-
tween the models. If the chisquare
difference is significant, it indicates
that the more complex two-factor
model fits the data significantly better
than the simpler one-factor model.

Hu and Bentler (1998, 1999) rec-
ommend that several goodness-of-fit
tests be conducted and that their re-
sulting indices be reported. These in-
dices are of two types: absolute and
incremental. An absolute index tests
how well the model covariance matrix
reproduces the sample covariance
matrix while an incremental index
tests the fit of the hypothesized model
as compared to a baseline model. The
most commonly-used absolute fit in-
dex is the chi-square test that assesses
the discrepancy between the implied
covariance matrix of the hypothe-

sized model and the sample covari-
ance matrix. A non-significant chi-
square is the desired result of this test
as it suggests the model may be a rea-
sonable approximation of the data.
However, many researchers (c.f. Fan
et al, 1999; Hu and Bentler, 1995)
have cautioned that using the chi-
square test as an assessment of fit can
be confounded by sample size be-
cause as sample size increases, the
chance of the chi-square test support-
ing a fit of the data decreases. Thus,
small differences between the sample
covariance matrix and the repro-
duced covariance matrix may be de-
termined to be statistically significant
and lead to rejection of the model.
With this in mind, supplemental ab-
solute indices were employed.
Another absolute index, the stan-
dardized root mean square residual
(SRMR) is reported as a summary sta-
tistic based upon residuals between
the elements of the implied and ob-
served covariance matrices. The stan-
dardized root mean square residual
ranges from 0 to 1 and values close to
0 are preferred. In fact, Hu and Ben-
tler (1998, 1999) suggest that re-
searchers always use the SRMR to as-
sess model fit because of its sensitivity
to simple model misspecification
(misspecified factor correlations).
They suggest that target values of the
SRMR should be less than .08 in or-
der to indicate adequate model fit.
Another absolute fit index, the root
mean square error of approximation
(RMSEA), is reported in this study as
well. The RMSEA assesses lack of fit
based upon model misspecification
and provides a measure of this dis-
crepancy per degree of freedom
(Browne and Cudeck, 1993). This fit
index is quite sensitive to complex
misspecification (i.e., misspecified
factor loadings; Hu and Bentler,
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1998). It ranges from O to 1, with tar-
get values of less than .08 indicating
adequate fit (Browne and Cudeck,
1993).

Incremental fit indices are also rec-
ommended (Hoyle and Panter, 1995;
Hu and Bentler, 1999) to assess
model fit. The comparative fit index
(CFI) developed by Bentler (1990) is
reported here. It is sensitive to mis-
specified factor loadings (Hu and
Bentler, 1998) and assesses the im-
provement of fit of the hypothesized
model over the null model. The null
model is an independence model in
which variables are hypothesized to
be uncorrelated. The CFI ranges
from 0 to 1, and values greater than
.95 have recently been advocated (Hu
and Bentler, 1999) as an increase
from earlier target values greater
than .90 (Hoyle and Panter, 1995).

RESULTS
Sample One EFA Results

In Sample One, our principal axis
analysis resulted in two factors with ei-
gen values of 3.409 and 1.086 being
extracted that explained 56.15% of
the variance. As we envisioned, our
promax oblique rotation resulted in
each Explorer item loading more
highly on one factor than the other
and each Exploiter item loading
more highly on the other factor.
Three of four Explorer items showed
‘“very significant” loadings greater
than .60. Two of four Exploiter items
showed  ‘“‘substantial”’  loadings
greater than .40, while another item
showed ‘‘very significant’”’ loading.
See Table 1 for the resulting pattern
matrix. With this factor structure in
mind we then cross-validated these
results on the data from Samples Two
and Three using CFA.

Item Level Statistics for Samples
Two and Three

Each CFA measurement model was
estimated in this study using LISREL
8.71 software (Joreskog and Sorbom,
2004). A component of the LISREL
software, PRELIS 2.30, was used to as-
sess univariate normality and to gen-
erate the covariance matrix upon
which the CFA was conducted. Kline
(1998) advocates upper boundaries
of 3.0 for skewness and 8.0 for kur-
tosis as indicators of univariate nor-
mality.

Sample Two. The univariate data for
the Explorer and Exploiter scales
were approximately normally distrib-
uted with skewness for the eight man-
ifest indicators ranging from -0.88 to
0.39, and kurtosis ranging from -1.56
to 1.45 (see Table 2). Based upon the
descriptive statistics for the sample, it
appears that the data were approxi-
mately normally distributed. There-
fore, the maximum likelihood (ML)
method of estimation was employed
in CFA.

Sample Three. The univariate data
for the Explorer and Exploiter scales
were approximately normally distrib-
uted with skewness for the eight man-
ifest indicators ranging from -1.10 to
0.44, and kurtosis ranging from -1.39
to 1.31 (see Table 2). Based upon the
descriptive statistics for the sample, it
appears that the data were approxi-
mately normally distributed. There-
fore, the maximum likelihood (ML)
method of estimation was employed
in CFA.

Confirmatory Factor Analysis
Results

The eight items comprising the Ex-
plorer Orientation and Exploiter Ori-
entation scales were subjected to
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Table 1
Pattern Matrix for Principal Axis Factor Analysis in
Sample One
Factor
1 2
Explorer 1 .763 -.057
Explorer 2 674 .048
Explorer 3 626 .044
Explorer 4 356 243
Exploiter 1 159 535
Exploiter 2 .047 300
Exploiter 3 -.135 993
Exploiter 4 282 429

Note: Largest factor loadings in bold.

CFA. Two models were compared: a
one-factor model forcing all eight
items onto the same factor and a two-
factor model forcing the Explorer
items and Exploiter items onto their
respective factors. Error terms were
not allowed to correlate in either
model, and in the two-factor model
items were not allowed to cross-load.
See Table 3 for the fit indices of these
two models in our samples.

Sample Two. The most complex
model was the two-factor model,
which resulted in CFI = 0.92, RMSEA

= 0.097, and SRMR = 0.065. The
SRMR indicates good fit of the data to
the model, and the RMSEA and SRMR
are only slightly outside the recom-
mended thresholds. The more parsi-
monious one-factor model resulted in
CFI = 0.79, RMSEA = 0.16, and SRMR
= 0.098. None of these indices meets
the criteria for good fit. Additionally,
the x? for the twofactor model was
39.60 (p < .001), while the x2 for the
one-factor model was 73.24 (p < .001),
resulting in a Ax? of 33.64 (p < .001).
The significant Ax? indicates that the
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426 MILLER, BIERLY AND DALY

two-factor model fits the data signifi-
cantly better than the onefactor
model, providing evidence of the su-
perior fit of the two-factor model.

Kline (1998) suggests that evidence
of convergent validity is provided
when items specified to measure a
construct all have relatively high path
coefficients in CFA analysis. He fur-
ther states that evidence of discrimi-
nant validity is provided when inter-
correlations between constructs are
not excessively high (i.e., > .85). In
Sample Two, the standardized path
coefficients for the Explorer scale
range from .40 to .80, while the stan-
dardized path coefficients for the Ex-
ploiter scale range from .39 to .68,
thus providing some evidence of con-
vergent validity. Confirmatory factor
analysis reveals that the disattenuated
correlation between the Explorer fac-
tor and the Exploiter factor was .59,
thus providing some evidence of dis-
criminant validity between the con-
structs. In an effort at further validat-
ing the factor structure of the data,
we submitted data from Sample
Three to CFA.

Sample Three. Before we could as-
sess the relationship between our Ex-
plorer and Exploiter constructs in
Sample Three, we assessed the fit of
the two-factor model on data from
that sample. The two-factor model re-
sulted in CFI = 0.95, RMSEA = 0.093,
and SRMR = 0.066. Of these indices,
the CFI and SRMR indicate good fit
of the data to the model, but the
RMSFA is slightly outside the recom-
mended range. The more parsimo-
nious one-factor model resulted in
CFI = 091, RMSEA = 0.120, and
SRMR = 0.080. Of these, only the
SRMR meets the criteria for good fit.
Additionally, the x? for the two-factor
model was 35.43 (p < .001), while the
x? for the one-factor model was 48.28

(p < .01), resulting in a Ax? of 12.85
(p < .001). The significant Ax? indi-
cates that the two-factor model fits
the data significantly better than the
one-factor model, providing yet more
evidence of the superior fit of the two-
factor structure.

The standardized path coefficients
for the Explorer scale range from .54
to .73, while the standardized path co-
efficients for the Exploiter scale
range from .51 to .75, thus providing
some evidence of convergent validity
(see Table 4). Confirmatory factor
analysis reveals that the disattenuated
correlation between the Explorer fac-
tor and the Exploiter factor was .67,
thus providing some evidence of dis-
criminant validity. See Table 4 for the
completely standardized factor pat-
tern and squared multiple correla-
tions for the two alternative models in
both samples.

Relationship to Distinctive
Competencies

We used a Z-test described by
Meng, Rosenthal, and Rubin (1992)
to examine our hypotheses that test
for significant differences between
correlated correlation coefficients.
Each of our distinctive competencies
is correlated with each of our focal
constructs: Explorer and Exploiter.

In Sample Three, two of the four
distinctive competencies associated
with radical innovation were statisti-
cally stronger in their relationship
with Explorer than with Exploiter.
The significant correlations were be-
tween new product development (Z =
2.152, p < .05) and speed to market
(Z = 2.344, p < .05) in their relation-
ships with Explorer. Z-scores were
0.454 and -0.499 for research and de-
velopment and product technology,
respectively. Thus, there was partial
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428 MILLER, BIERLY AND DALY

support for hypothesis one in sample
three. Additionally, each of the dis-
tinctive competencies associated with
incremental innovation were statisti-
cally stronger in their relationship with
Exploiter than with Explorer. The cor-
relations were between process tech-
nology (Z = -2.021, p < .05), customer
preferences (Z = -2.468, p < .05), op-
erating efficiency (Z = -3.048, p <
.05), and benchmarking (Z = -2.148,
p < .05) in their relationships with Ex-
ploiter. Thus, there was support for
hypothesis two in Sample Three. See
Table 5 for the correlations and ac-
companying Z tests.

DISCUSSION

This study examines the individual
perceptions of employees regarding
the knowledge strategy orientation of
their firms. More specifically, we are
interested in whether these individu-
als perceive their organization to
have an Explorer or an Exploiter
knowledge strategy orientation.

Measurement Implications

We analyzed the self-report data in
three samples of respondents using
EFA and CFA to examine the factor
structure of item responses, the con-
vergent and discriminant validity of
the explorer and exploiter con-
structs, and the relationship of these
measures with the measures of dis-
tinctive competencies. Our results in-
dicate that our scales are indeed sep-
arate factors, as a one-factor model
did not fit the data well, but the two-
factor model did. The Explorer and
Exploiter scales also resulted in
scores with acceptable reliability. The
factor pattern coefficients were high
enough to provide some evidence of
convergent validity, while the corre-

lation between the two factors was low
enough to provide some evidence of
discriminant validity between the
constructs. Additionally, we found
that each construct was differentially
related to the various Distinctive
Competencies. Therefore, the results
of our analysis provide strong evi-
dence of validity for our Knowledge
Strategy Orientation Scale (KSOS).
By forcing our Explorer and Ex-
ploiter scale items onto different fac-
tors our two-factor model resulted in
better indices of fit as evidenced by
the superior indices and the Chi-
square difference test over the one-
factor model. Our results may be en-
lightening to researchers who use
employees’ perceptions for analysis
of firm-level phenomena. Previous re-
searchers have advocated a self-typing
measure of firm strategy (cf. Ham-
brick, 1989; Snow and Hambrick,
1980). These researchers suggest that
as an alternative to researcher infer-
ences about firm strategy from archi-
val data, an organization’s managers
might acceptably and reliably char-
acterize their firm’s strategy. Our
analysis suggests that perceptions of
firm strategy, as measured by our
scale, are consistent regardless of the
respondents’ position held in a firm.
Our scales both resulted in accept-
ably high alpha reliabilities (Nun-
nally, 1978). This level of average in-
ter-itemn correlation suggests that the
Explorer items provide an aggregate
measure of one construct and the Ex-
ploiter items measure another sepa-
rate and distinct construct. Addition-
ally, our standardized factor pattern
coefficients ranged in Sample Two
from .40 to .80 and in Sample Three
from .57 to .76 for the Explorer scale.
These values ranged in Sample Two
from .39 to .68 and in Sample Three
from .48 to .78 for the Exploiter scale,
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430 MILLER, BIERLY AND DALY

thus providing some additional evi-
dence of the convergent validity of
our scales. Regarding discriminant
validity, our attenuated correlation
between the two factors ranged from
.40 to .55, but our CFA results show a
disattenuated correlation ranging
from .59 to .67. Although this indi-
cates that they are indeed correlated,
they are different enough so as to not
be considered collinear (Kline,
1998), indicating some evidence of
discriminant validity. The moderate
level of correlation between our con-
structs as well as the acceptably high
alpha coefficients indicate that our
respondents conceive of the Explorer
and Exploiter knowledge strategy ori-
entations as independent constructs.

Data provided by the measure of
our two constructs provided evidence
of differential relationships with the
distinctive competencies. Almost all
of our distinctive competencies were
significantly stronger in their rela-
tionship with our focal constructs.
Specifically, two of four distinctive
competencies associated with radical
innovation were more strongly re-
lated to the Explorer knowledge strat-
egy orientation than to the Exploiter
knowledge strategy orientation. The
stronger correlations between Ex-
plorer knowledge strategy orienta-
tion and distinctive competencies as-
sociated with radical innovation are
consistent with the work of He and
Wong (2004). This is a favorable
source of external validation as we ex-
pect firms that engage in radical in-
novation to utilize an explorer’s
knowledge strategy orientation. We
also found that each of the distinctive
competencies associated with incre-
mental innovation were more
strongly related to the Exploiter
knowledge strategy orientation than
to the Explorer knowledge strategy

orientation. These findings are con-
sistent with the theoretical frame-
works provided by Bierly and Daly
(2002), March (1991), and Levinthal
and March (1993).

Managerial Implications

One objective of our development
of the KSOS was to address some of
the methodological problems of past
research in this area: an over-reliance
on archival data, the use of single-
item measures, and the use of proxy
measures for focal constructs. Our
study focused on a psychometric eval-
uation of survey items based upon
theoretical insights provided by
Holmqvist (2004), March (1991),
Levinthal and March (1993), Bierly
and Chakrabarti (1996), and Zack
(1999) regarding firms’ knowledge
strategies. Our second objective in
development of this new scale was to
provide an instrument that would
prove useful to managers in the areas
of organizational assessment and stra-
tegic planning.

When compared to measurement
based on single-item measures, archi-
val data, and proxies, a scale such as
ours captures the essence of the Ex-
plorer and Exploiter constructs much
more accurately. The relatively sim-
ple and easy to use scale allows man-
agers to gather primary data about
their organizations regarding knowl-
edge strategy orientation, and then
use the subsequent analysis to inform
decisions that pertain to knowledge
management and innovation in their
firms. We believe the establishment
of a commonly accepted measure of
knowledge strategy orientation will
help managers to identify organiza-
tional strengths and weaknesses
within the focus areas delineated by
each of the KSOS items (e.g., radical
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versus incremental innovation). Man-
agers need to be able to objectively
evaluate their organization’s knowl-
edge base, discern how knowledge is
transferred and integrated in the or-
ganization, and develop knowledge
strategies that maximize the potential
of their knowledge base.

Use of the KSOS will help manag-
ers to better understand and assess
their strategic choices regarding the
creation or acquisition of new knowl-
edge and the ability to leverage exist-
ing knowledge. The firm’s knowledge
strategy orientation should help to
guide managerial choices regarding
resource allocation in the firm. For
example, an exploration orientation
may support the allocation of addi-
tional resources to new product de-
velopment within a small firm that re-
lies on advances in technology to
ensure its competitive viability. In
low-tech firms resources may best be
used to support incremental contin-
uous improvement and a focus on
marketing (e.g., reinforcing brand
image) rather than on attempts at
radical innovation. These choices are
particularly important to smaller
firms that are more resource con-
strained and thus cannot pursue both
the Explorer and Exploiter strategies
simultaneously.

Geiger and Cashen (2002) address
the important issue of resource allo-
cation and its affects on innovation in
their article exploring the effects of
organizational slack. The KSOS,
which helps firms identify their pro-
pensity for radical versus incremental
innovation, could be very useful in fu-
ture research of these issues. Addi-
tionally, the scale could be used by re-
searchers exploring ways to retain
and manage intellectual capital in or-
ganizations. For instance, Droege and
Hoobler’s work (2003) discusses the

relationship between employee turn-
over and tacit knowledge loss in or-
ganizations. Their research indicates
that allocating resources to enhance
and promote social network struc-
tures within the organization is vital
to retaining tacit organizational
knowledge. Studies such as these in-
dicate the potentially widespread use-
fulness of the KSOS measure in fur-
ther research and practical application
in the management field.

Limitations and Suggestions for
Future Research

Scale construction is a dynamic
process, with the objective of contin-
ually improving the measurement of
a construct (DiTommaso et al., 2004),
and therefore we suggest that the va-
lidity characteristics of our scales
need further study. Accordingly, the
generalizability of our findings is lim-
ited by the nature of our samples:
three (although very heterogeneous
with respect to position held) groups
of respondents from small manufac-
turing companies located in the mid-
Atlantic region of the U.S. However,
we do acknowledge that a conceptual
difference exists between ‘‘position”
and “level” in an organization such
that some positions exist at different
levels and some levels do not align
perfectly across functions. For exam-
ple, in an accounting department
one might find three levels: account-
ing directors, cost accountants, and
accounts payable clerks. In a manu-
facturing department one might find
first-line supervisors, journeyman
welders, and welder helpers. In the
organizational hierarchy, accounting
directors and first-line manufacturing
supervisors might be on different lev-
els with only a few levels of manage-
ment above the former, but numer-
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432 MILLER, BIERLY AND DALY

ous levels above the latter. Clearly, a
difference exists between positions,
functions, and levels and future re-
search might seek to explore differ-
ences in perceptions of a firm’s
knowledge strategy orientation both
between and among positions, func-
tions, and levels in a particular firm.
Another step might be to employ our
scales in a predictive validity study us-
ing large organizations in both man-
ufacturing and service industries.

This would allow for the assessment
of the measurement characteristics of
our scales in different samples and in
different domains of industry. We be-
lieve that our KSOS can provide re-
searchers with an alternative measure
of firms’ strategic orientation and
that employees’ perceptions of firm
strategy can help overcome some of
the measurement shortcomings of us-
ing archival data as proxies for organ-
izational-level variables.
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increase profits at the expense of suppliers and employees,
but not customers. The findings also suggested that custom-
ers were given the highest priority while employees were
viewed as the lowest priority of business.

Human Resource Safety Practices and Employee Injuries..................... 397
Kristy 'Lyn Lauver

This study investigates how organizations can improve em-
ployee safety by examining the association Human Resource
(HR) safety practices (selection, training, evaluations, com-
pensation) have with employee injuries. Top and opera-
tional-level managers at forty-eight organizations completed
a survey regarding their safety-related HR practices and pro-
vided organizational injury records for the past five years. The
findings of this study contribute to the study of safety, by iden-
tifying HR safety practices (individual compensation, group
compensation, previous work experience, and drug-testing)
that have a positive association with reduced organizational-
level injuries.

The Knowledge Strategy Orientation Scale: Individual Perceptions of
Firm-level Phenomena...........oooooiiiiiiiiiiiiiiene, 414
Brian K. Miller, Paul E. Bierly III and Paula S. Daly

We developed the Knowledge Strategy Orientation Scale
(KSOS) to overcome some of the methodological problems
inherent in strategic management research: an over-reliance
on archival data, the use of single-item measures, and the
wildly varying use of proxy measures for focal constructs. This
article presents a psychometric evaluation of survey items
based upon theoretical insights provided by Holmqyvist
(2004), March (1991), Levinthal and March (1993), Bierly
and Chakrabarti (1996), and Zack (1999) regarding firms’
knowledge strategies. In a pre-test, principal axis factor anal-
ysis on one sample of respondents from 98 different firms
indicates that two factors explain a majority of the variance
in the eight items and that each item intended to measure
Exploration and Exploitation loaded on the appropriate fac-
tor. This factor structure is cross-validated on a second sample
from the 98 firms using confirmatory factor analysis. The fac-
tor structure is reconfirmed in a third sample of respondents
from the 98 firms. Regarding the strength of the relationship

(313)

Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.



between exploration, exploitation, distinctive competencies
associated with radical innovation, and distinctive competen-
cies associated with incremental innovation, we find full sup-
port for one of our hypotheses and partial support for the
other. Our results suggest that persons holding different po-
sitions in a firm (from CEO to Production Worker) are likely
to validly respond to our scale items, that respondents reliably
envision the two constructs that we measure as separate en-
tities, and that these separate entities related mostly as hy-
pothesized to various distinctive competencies.

Enhancing Product Recovery Value in Closed-loop Supply Chains with
RFEID ....ooviiiiiiiniiinii ittt s s e nrre e e 436
John K. Visich, Suhong Li and Basheer M. Khumawala

Closed-loop supply chains’ integration of the forward and
reverse supply chains is an emerging area of interest as firms
seek to reduce costs of returns, increase profits through value
recovery and meet more stringent environmental standards.
Closed-loop supply chains have a higher level of complexity
than stand alone forward supply chains or reverse logistics
networks due to the uncertainty in the timing, location, quan-
tity and quality of returned goods. This uncertainty inhibits
effective and efficient product recovery operations and hence
has an adverse impact on the value of recovered products. A
key to reducing the uncertainty in closed-loop supply chains
is accurate and timely information. Radio Frequency Identi-
fication (RFID) technology has the potential to provide such
information. The purpose of this article is to introduce how
RFID is and can be utilized by the various participants in a
closed-loop supply chain. We also describe how RFID can be
used to enable decision making during the return process
and to enhance the various value recovery options in a closed-
loop supply chain. In addition, we provide direction for the
implementation of RFID systems in closed-loop supply
chains.
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