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The objective of this study is to examine a performance contingency effect between prod-
uct competitive strategy and organization design using an archival approach. Specifically,
this study examines a sample of 194 firms from 20 industries based on the data collected
by Center for Advanced Purchasing Studies (CAPS) in its benchmarking surveys between
1989-1994 and links the benchmarking data to the COMPUSTAT (Standard & Poor’s) finan-
cial data of these firms. The results of the study reveal a contingency relationship among
product competitive strategies, purchasing design characteristics, and overall firm financial
performance (return on assets). Specifically, the nature of this contingency relationship sug-
gests that a firm’s product competitive strategy must be enabled with a complementary
design in purchasing management to promote firm performance. Given the growing prac-
tice of benchmarking at the functional level, this study also examines whether or not a firm
achieving a congruency in product strategy and design will necessarily enjoy higher oper-
ational efficiency at the purchasing management level. The results show that this is true
only under specific conditions. The implications of the preceding findings are discussed
accordingly.

(Contingency Theory; Supply Chain; Competitive Strategies; Benchmarking; Firm Performance)

Contingency theory literature often suggests that a
firm’s overall performance may be contingent upon
the nature of the alignment between its organization
design and product strategy (Galbraith 1973, Tush-
man and Nadler 1978, Govindarajan 1986). How-
ever, empirical research that directly explores this
performance contingency is sparse, even though this
effect has been recognized as an important agenda
for both theory and practice (e.g., Lewin and Minton
1986, Rajaratnam and Chonko 1995, Besanko et al.
1996). The importance of exploring this contingency
link can be illustrated by the following observations.
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The arguments underlying a performance contin-
gency effect between organization design and strategy
are compelling. After all, designing the organization
to fit changing organizational practices and strategic
initiatives has been a central principle of organiza-
tion design (e.g., Thompson 1967). A firm’s design
characteristics and organizational capacities are the
results of its adaptation to the changing environment
(e.g., Tushman and Nadler 1978, Huber 1991, Bar-
nett and Burgelman 1996, Hendersen and Michell
1997). Likewise, most strategic management stud-
ies have taken this adaptive view. That is, strategy
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adoption must consider a firm’s environment, orga-
nizational capacities, and design characteristics (e.g.,
Porter 1980, Hrebiniak and Joyce 1985). Given that
design and strategy are the result of managerial adap-
tive choices, it is important to ensure that these
choices are congruent with one another, especially
when this congruency affects firm performance. From
a theory validation perspective, evidence of this per-
formance contingency effect should help to define the
boundary of the contingency theory. In essence, this
contingency effect suggests that a firm must achieve
internal congruency in choices between its design and
strategy, while responding to the external environ-
mental changes. In contrast, prior empirical evidence
of a performance contingency effect is largely limited
to the relationships between environmental influences
and organization design choices (e.g., Tushman and
Nadler 1978, Schoonhoven 1981, Huber et al. 1990,
Doty et al. 1993) or between environmental influ-
ences and strategy orientations (e.g., Hambrick 1983,
Prescott 1986, Ramaswamy et al. 1994, Kotha and Nair
1995). Thus, despite its theoretical importance, the
performance contingency effect between organization
design and product strategy has rarely been exam-
ined directly. In fact, of the limited studies that have
directly explored this contingency link, their findings
are largely based on the survey responses of lim-
ited sample size (e.g., Govindarajan 1988, Miller 1988,
Huselid 1995).

The objective of this study is to explore the afore-
mentioned performance contingency effect. Specifi-
cally, this study examines the archival data collected
by Center for Advanced Purchasing Studies (CAPS)
in its benchmarking surveys. By linking these bench-
marking results to the COMPUSTAT financial data of
these firms, this study examines the contingency rela-
tionships among the following variables after control-
ling for environmental effects:

(1) characteristics of product competitive strate-
gies—cost leadership versus differentiation;

(2) characteristics of organization design of the
purchasing management practices—degree of decen-
tralization and span of (supply chain) coordination;

(3) operational efficiency of the purchasing man-
agement function; and
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(4) overall firm financial performance—return on

assets.
Specifically, this study seeks to answer the following
two empirical questions. First, do firms that achieve a
congruency between the characteristics of their prod-
uct competitive strategy and the organization design
characteristics of their purchasing management prac-
tices exhibit higher overall financial performance than
those firms that fail to do so? Analysis of this question
permits an empirical test of the performance contin-
gency effect. The second question examined by this
study is: Do firms that achieve a congruency between
purchasing management design and product strategy
exhibit higher efficiency at the purchasing manage-
ment level than those failed to do so? This question is
motivated by the growing use of benchmarking data
across firms at the functional level. The conventional
wisdom for this benchmarking practice is to search for
“best practices of others,” and that emulating these
practices at the functional level should enable better
performance outcomes at the firm level. The contin-
gency theory, on the other hand, suggests that it may
be a moot point to benchmark the practices of others
if a firm fails to consider the conditions under which
these practices are implemented.

Evidence of a performance contingency effect has
important implications on many managerial contexts.
For example, with the increasing strategic impact
of the supply chain,' many firms are seeking ways
to better integrate purchasing management practices
and firms’ strategic initiatives to improve supply
chain efficiency and services (e.g., Zaheer et al. 1998).
Likewise, there is a growing recognition of the impor-
tance of achieving a “fit” between human resources
management policies and a firm’s competitive strate-
gies. This literature, although largely conceptual,
argues that this “fit” is necessary for a firm to main-
tain and sustain superior performance (see Huselid
1995 for a review). Similarly, studies in the product
development literature also have asserted this per-
formance contingency effect when aligning organiza-
tional practices to a firm’s new product development

! Surveys of manufacturing firms in the United States indicate that
purchased materials account for an average of 55% of the total
product costs, compared with about 15% for direct labor costs
{Watts et al. 1995).
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strategy (e.g., Gupta et al. 1986, Olson et al. 1995).
All preceding examples highlight the growing recog-
nition that the design characteristics of a firm should
enable its chosen strategy to enjoy a sustainable per-
formance effect (e.g., Porter 1985).

The rest of the paper is organized as follows. The
next three sections provide a brief review of the rel-
evant literature on three related constructs of inter-
est: product strategy, purchasing organization design,
and the performance effect of congruency between the
two. The sections that follow describe our research
sample, the methodology, and our findings. The paper
concludes with a discussion of the results and their
limitations.

Literature Review and Hypothesis
Development

Product Strategy

To achieve a competitive advantage in products, the
organization must not only create positive value; the
magnitude of the created value must equal or exceed
that of competitors. In essence, firms bid for cus-
tomers on the basis of consumer surplus. However,
different competitive strategies can be equally effec-
tive in the sense of achieving equal levels of consumer
surplus at equilibrium: There is no dominant strat-
egy (Besanko et al. 1996). As argued in Porter (1980)
and others (e.g., Govindarajan 1986), firms following
a cost leadership strategy focus their efforts on cost
efficiency. For a given level of profits, any cost reduc-
tion can allow for a corresponding price reduction,
which increases consumer surplus. Thus, a cost lead-
ership strategy is often applied to relatively standard-
ized, low-margin products and supported with low
levels of advertising, service/maintenance/warranty
costs, research and development expenditures, and
other administrative expenditures. This product strat-
egy also emphasizes other cost efficiency means such
as standardized mass production, design for manu-
facturability, tight cost controls, and process (rather
than product) innovation. In contrast, firms following
a differentiation strategy intend to boost consumer
surplus by emphasizing the perceived benefits of their
products. Higher perceived benefits support higher
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prices and hence higher profit margin. Thus, a differ-
entiation strategy is often applied to relatively unique,
high-margin products and supported with high levels
of advertising, service/maintenance/warranty costs,
R&D expenditures, and other administrative expen-
ditures. A differentiation strategy also emphasizes
responsiveness to customer requests and in the form
of manufacturing flexibility, design for uniqueness,
high inventory levels, and product (rather than pro-
cess) innovation.

These two product strategies are often associated
with different levels of governance needs because
of different levels of uncertainty from the environ-
ment, the particular forms of technologies and capi-
tal investment deployed, or the amount of coordina-
tion needed (Govindarajan 1986, Besanko et al. 1996,
Fisher 1997). Products that emphasize differentiation
because of their uniqueness in design and function-
ality face higher uncertainty in consumer demand,
require a broader portfolio in capital asset investment,
and demand a higher level of coordination through-
out a firm’s value chain. In addition, the product
life cycle for these products is relatively short in that
as imitators erode the competitive advantage these
innovative products enjoy, firms are forced to intro-
duce a steady stream of newer innovations—all of
which demand more capital asset investment, often in
diverse geographic locations. The short life cycle and
the product line diversity thus 1) increase the volatil-
ity in predicting product demand, 2) require continu-
ing higher investment in R&D and capital assets, and
3) demand higher coordination and flexibility in prod-
uct manufacturing and management (e.g., Hambrick
1983, Porter 1985, Sanchez 1995). In contrast, prod-
ucts that emphasize cost efficiency are unlikely to face
the above governance situations because of more pre-
dictable demand and longer product life cycles. This
in turns permits higher efficiency in asset utilization
for economies of scale.?

21t is not our intention to suggest that a firm can choose a strategy
without regarding its environment. In fact, literature on strategy
management suggests that a firm’s environment may influence its
selection of particular strategies. For example, differentiation strate-
gies (e.g., by innovation, marketing) are typically more necessary
in dynamic and uncertain environments, as recently illustrated by
the heavy investments to R&D and marketing by the software and
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Organization Design of Purchasing Management
Given the governance implications associated with
different product strategies, how should firms design
their purchasing management function? The impor-
tance of this question is further echoed by the grow-
ing practice of empowering the purchasing manage-
ment function with more responsibilities across the
value chain. These responsibilities include: backward
integration with the upstream firms (e.g., supplier
alliance), coping with demand volatility for parts
and services, and improving distribution and logis-
tic efficiency (Zaheer et al. 1998). Furthermore, it is
often argued that how effectively these responsibili-
ties are executed often depends on the product strate-
gies used by the firms. As argued in Fisher (1997),
firms with a cost leadership strategy should rely on a
centralized purchasing management function to min-
imize inventory and maximize production efficiency
throughout the supply chain. By contrast, firms with a
differentiation strategy should rely on a decentralized
purchasing management function due to the needs for
speed and flexibility to cope with high coordination
needs throughout the supply chain. For these firms,
the costs of lost sales from stockouts often outweigh
the savings from inventory minimization and produc-
tion efficiency.

The general doctrine of contingency theory of orga-
nization design also supports the above argument.
This doctrine argues that organization design should
be adaptive to managers’ governance needs. Dif-
ferences in governance needs (e.g., from the level
of uncertainty, or needs for managing complexity
in asset portfolio and supply chain) create differ-
ences in information requirements (e.g., Tushman and
Nadler 1978). Because different organizational struc-
tures have different information processing capacities,
a firm can effectively deal with the different gov-
ernance needs with appropriate design choices. For
example, when governance needs are high, designs
characterized by higher decentralization and decision

high-tech industries. In contrast, cost leadership strategies (e.g., by
cost efficiency in design and logistics) would make sense in a stable
environment where price, rather than innovation, dominates con-
sumer choice.
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autonomy are more appropriate than their counter-
parts characterized by centralization and formaliza-
tion. This is because the former has a greater capac-
ity to process information and coordinate unexpected
events, Based on the preceding premise, Govindara-
jan (1986) argues that decentralization (centralization)
is likely to be more effective and appropriate for
firms using a differentiation (cost leadership) strat-
egy because of the uncertainty and coordination dif-
ferences associated with these strategies. By a simi-
lar extension, a decentralized (centralized) design is
more effective for firms using nonroutine (routine)
or custom (mass) production technologies or when
the product designs are complex (simple) (e.g., Miller
1988). The preceding idea of aligning organization
design to a firm’s governance needs can also be
found in the classic writings of organizational design
(e.g., Thompson 1967, Galbraith 1973, and Huber and
McDaniel 1986).

The above contingency approach to organization
design is often premised on a cost and benefit trade-
off (Galbraith 1973). A design choice better suited
for higher uncertainty often is complex and costly
(Tushman and Nadler 1978). Malone (1987) further
provides analytical insights on the trade-off between
alternative design structures and their resulting cost
elements (ie., production costs, coordination costs,
and vulnerability costs). A decentralized structure is
lower in coordination costs than its centralized coun-
terpart. However, the reverse is true when comparing
the production costs between the design structures.
Another factor that may affect the relative efficiency
of different organization structures is the need to bal-
ance the tension between the need for differentiation
and the desire for cost control. For example, a dif-
ferentiation product strategy requires a structure that
supports innovative ideas and fosters rapid crossfunc-
tional communication among the players to produce
distinct products or services (Miller and Friesen 1983).
A cost leadership strategy, on the other hand, requires
a structure that emphasizes budget controls and for-
malization of rules to keep costs at a minimum (Porter
1980).
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The Effect on Firm Performance of Congruence
Between Product Strategy and Organization Design
The above discussion suggests a performance con-
gruency effect between product strategy and organi-
zation design. Firms pursuing differentiation strate-
gies will likely face higher governance needs than
their counterparts pursuing cost leadership strate-
gies. Thus, for firms to exhibit superior performance,
the design of their purchasing management func-
tion should emphasize responsiveness—e.g., having
a management style that relies less on rigid rules
and procedures, and more on forming crossfunctional
teams that coordinate actions for unexpected events
across the value chain. In contrast, for firms pursuing
cost leadership strategies to exhibit superior perfor-
mance, the design of their purchasing management
function will need to emphasize cost efficiency—e.g.,
maximizing logistic and distribution efficiency, and
relying on formalization for achieving consistency
and simplicity. Accordingly, we propose the following
hypothesis:

Hypotnesis 1. The degree of congruency between a
firm’s product strategy and its design of purchasing man-
agement will be positively associated with the firm's per-
formance.

Note that this hypothesis stipulates that the perfor-
mance effect of either product strategy or organiza-
tion design is jointly determined by both: i.e., whether
there is a congruency between the two. This congru-
ency is reflected by a complementary relationship—
similar to the “matching” concept argued in Govin-
darajan (1986) and Miller (1988).? Both studies suggest
that product strategy must be enabled with a comple-
mentary organizational structure to promote firm per-
formance. A complementary relationship hence sug-
gests that the performance effect of a firm’s chosen
strategy can be either positive or negative, depend-
ing upon the nature of its design. A cost leadership
(differentiation) strategy when enabled by a central-
ized (decentralized) design will result in a positive
effect on performance; when such a relationship is

3 The contingency theory literature contains alternative conceptual-
izations of matching (see Venkatraman 1989 and Doty et al. 1993
for excellent reviews).

absent, the performance will suffer. This conceptual-
ization of the congruency effect is consistent with the
classical thesis in organization design. For example,
Chandler (1962) notes that a diversification strategy
requires a multidivisional structure, whereas a geo-
graphical expansion strategy requires field units, and
absence of such congruence will lead to inefficiency
or weaker performance. The above congruency effect
between design and strategy must be supported with
a nonmonotonic form of the interaction (Schoonhoven
1981)—as will be examined in the results section.

The Effects on Purchasing Efficiency of Congruence
Between Product Strategy and Organization Design
If achieving a congruency between product strat-
egy and purchasing management design is associ-
ated with higher firm performance, it is important
to also study the growing practice of benchmark-
ing at the functional level. Specifically, we examine
whether or not a firm achieving such a congruency
will necessarily enjoy higher operation efficiency at
the purchasing level. On this, our expectation is that
a higher purchasing efficiency is likely only for firms
pursuing cost efficiency with a centralized purchasing
management function. By contrast, for firms pursuing
differentiation with a decentralized purchasing man-
agement design, pursuing purchasing efficiency may
not even be desirable.

Evidence shows that firms pursuing cost efficiency
tend to have narrow product lines in order to mini-
mize inventory costs and to benefit from economies of
scale. Likewise, these firms tend to emphasize prod-
uct and process standardization to increase capac-
ity utilization and minimize the needs for supply
chain coordination. On the other hand, firms employ-
ing differentiation tend to have a broader set of
products, deploying a wider variety of process tech-
nologies to create uniqueness and economy of scope
(e.g., Hambrick 1983, Porter 1985, Sanchez 1995).
Thus, it makes sense for a firm pursuing cost effi-
ciency to emphasis purchasing efficiency. On the other
hand, as discussed in Fisher (1997), for firms sell-
ing differentiation products, given their novelty and
demand volatility throughout the supply chain, pur-
suing inventory efficiency and standardization is not
only costly, but also difficult. These differentiated
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products often demand customization throughout all
stages of their life cycle (Sanchez 1995). All of these
customization efforts tend to increase the costs in pur-
chasing management as well as other product sustain-
ing activities.

Similar arguments are made in the organization
design literature. Some major virtues of centralization
are to create opportunities for resource sharing, to
minimize idle capacity and coordination costs, and to
achieve economies of scale. On the other hand, decen-
tralization emphasizes flexibility, time to market, and
speed of coordination. In fact, evidence shows that
cost efficiency firms tend to have high resource shar-
ing, including R&D, manufacturing facilities, market-
ing, and administrative services, in order to capitalize
on the economies of scale. In contrast, for differen-
tiation firms the net benefits of resource sharing are
far less, in that resource sharing tends to limit the
flexibility as well as customization needed for the dif-
ferentiated products (e.g., Gupta and Govindarajan
1986). Accordingly, it would make sense for a pur-
chasing management function to manage highly spe-
cialized parts with suppliers capable of supporting a
firm’s unique product design. Clearly, doing so will
result in higher coordination costs and, thus, lower
purchasing efficiency than the counterpart scenario in
which the purchasing management is responsible for
the procurement of standardized parts from commod-
ity suppliers.

The preceding examples suggest that even when
firms achieve a congruency between product strat-
egy and purchasing management design, not all of
those firms will exhibit high operational efficiency in
purchasing management. Specifically, firms pursuing
cost leadership with a centralized purchasing man-
agement design are more likely to achieve higher pur-
chasing efficiency than those firms pursuing product
differentiation with a decentralized purchasing man-
agement design. The preceding discussion thus leads
to the following hypothesis:

HyroTHEsIs 2. Purchasing efficiency is more likely to
be associated with firms pursuing cost efficiency with a
centralized design than with those pursuing differentiation
with a decentralized design.

MANAGEMENT SCIENCE/ Vol. 48, No. 7, July 2002

Method and Analysis

Sample

The Center for Advanced Purchasing Studies (CAPS)
has partnered with 20 manufacturing and service
industries* to perform benchmarking studies. Each
survey project was commissioned by a set of industry
partners, and thus survey questions tend to be ini-
tiated by the participants and vary across industries
and/or years to reflect specific objectives and needs
stipulated by the participants. Relying on these CAPS
surveys presents a potential limitation of our data set:
The survey instruments are not consistent over years
or between industries. However, unlike the industry
specific studies (e.g., Govindarajan 1986, Miller 1988,
Ramaswamy et al. 1994, Kotha and Nair 1995, and
Ittner and Larcker 1997), the CAPS data set has the
advantage of covering a very diverse set of industries.
Most of the sample firms used in this study are in
the following industries: aerospace/defense (16.7%),
carbon steel (7%), chemical (5.9%), computer and elec-
tronics (6.9%), food manufacturing (4.2%), machinery
(4.5%), paper (8%), petroleum (10.5%), pharmaceuti-
cal (6.6%), semiconductor (10.1%), and telecommuni-
cation (6.3%).

The analysis was based upon the archival survey
data collected by the CAPS between 1989-1994. Our
sample selection criteria were as follows. First, we
collected and standardized the 819 survey responses
from firms within the manufacturing and service
industries. Second, given the research need to link
each company’s benchmarking data to their finan-
cial statement data in the COMPUSTAT database, 95
observations from nonpublic firms (i.e., private and
internationally traded) were eliminated from the sam-
ple. Because large firms with divisions in multiple
industries could participate in multiple surveys, the
next step in the sample selection process was to com-
bine a firm's responses using simple averages to cre-
ate one response for each firm-year. This reduced
the sample size by 104 observations. An additional
134 observations were eliminated because of missing

“They have also performed studies with banking, investment
recovery and financial services firms, educational institutions, and
governmental agencies. Those industries have been omitted from
this study.
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Table 1 Panel A Descriptive Statistics for Variables from CAPS

Surveys
Variables (CAPS sample used) Mean (STD)
Number of purchasing functions 4.92 (2.56)
Number of potential functions 11.28 (3.74)
Purchasing operating expense (million) 64.17 (489.96)
Purchasing headcount 154.27 (262.38)
Professional purchasing headcount 101.86 (189.80)
Total purchase amount (million) 1,154.85 (1,707.47)
Numbers of active suppliers 8,008.09 (14,217.40)
Numbers of active suppliers 1,247.43 (2,328.86)

Responsible for 90% of purchase
Percent of purchase using EDI 14.84 (22.13)
N: Number of sample firms 194

data from COMPUSTAT and the need for including
the most common benchmarking questions used in
the CAPS survey across all industries and over time.
Finally, to avoid the problem of repeated measures—
i.e.,, multiple observations for a given firm over dif-
ferent years—an average value for the corresponding
variables of a firm is calculated for the final analysis.’
We thus have a total of 194 uniquc firms for our final
analysis.® Table 1 provides the descriptive statistics
for the variables associated with the sample firms and
how they compared to the overall Standard & Poor’s
COMPUSTAT firms. As shown in this table, the sam-
ple firms included in our analysis are relatively larger
in size and market share.

Measures for Product Strategy

This study uses Porter’s (1980) strategy framework to
conceptualize a firm’s product strategy. This frame-
work is well accepted and internally consistent (e.g.,
Hambrick 1983, Dess and Davis 1984, Govindarajan
1988, Miller 1988) and is empirically congruent with
other frameworks such as Miles and Snow’s topol-
ogy of strategies (e.g., Galbraith and Schendel 1983,

* One possible solution to this problem is to apply the technique of
unbalanced panel analysis. However, given that many of the firms
have firm years of less than three, the trade-off of a panel analysis
will be a substantial reduction of the numbers of firms included in
the analysis.

® As for robustness analysis, an alternative approach is to use the
most recent observation of a given firm as the final sample. In a
later section of the sensitivity analysis we will discuss our findings

under this approach.

Table 1 Panel B Selected Variables: Final CAPS Sample vs.

COMPUSTAT
Sample COMPUSTAT
mean (STD) mean (STD)
AST_UTIL: Fixed assets/net sales 1.13 (0.59) 1.65 (2.07)

EMPLOYEE: Numbers of firmwide
employees

42,678 (71,398) 6,905 (27,378)

FCF: Std of cash/operating income 0.30 (0.50) 1.74 (25.23)

FSIZE: Market capitalization: 7,928 (13,491) 1,025 (4,180)
Log(price x shares outstanding)

GMR (%): Gross margin/net sales 0.34 (0.18) 0.32 (0.37)

INV_TR: Inventory turns 9.17 (15.23) 15.87 (37.07)

MKBK: Market to book ratio 2.55 (2.31) 3.08 (95.24)

NEW_INV: New capital 0.13 (0.09) 0.18 (0.56)
expenditures/net sales

RDPROP: R&D expenditures/ 0.03 (0.05) 0.07 (0.45)
net sales

ROA: Return on assets 0.10 (0.07) —0.01 (1.98)

{excluding interest charges)
Sales: Company sales dollars
(million)
N 194

8,447.31 (15,098) 1,237.58 (5,804)

35,958

Shortell and Zajac 1990). Porter (1980) identifies two
generic ways in which a firm can gain a sustain-
able competitive advantage: “cost leadership” and
“differentiation.” A cost leadership strategy requires
“aggressive construction of efficient scale facilities,
vigorous pursuit of cost reduction from experience,
tight cost and overhead control... and cost minimiza-
tion in area like R&D, service, sales force, advertising
and so on” (Porter 1980, p. 35). In contrast, to adopt
a differentiation strategy a firm “selects one or more
attributes that many buyers in an industry perceive
as important, and unique strategy.” It can take many
forms, including R&D, marketing and advertising for
brand image, pre- and postsales service, quality, and
product attributes.

To capture Porter’s conceptualization of product
strategies, the current study uses two measurement
criteria. First, the measures of product strategy are
based on the financial-statement-level data extracted
from COMPUSTAT. This permits an explicit gauge
on the “realized strategies” rather than the “intended
strategies” (Mintzberg 1978). In addition, by using
the financial-statement-level data, these measures are
not prone to the perceptual biases—a rising concern
noted in the recent strategy literature (see Reger and
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Huff 1993 for a review). Second, the selected measures
must be identified by the prior studies (see below)
as reflecting the cost efficiency or the differentiation
dimension of a firm’s product strategies. Following
these two criteria, the following six variables were
selected.

(1) R&D Propensity. R&D Expenditures divided
by Net Sales. This ratio captures an aspect of a
firm’s product differentiation strategy (e.g., Porter
1980, Hambrick 1983, Prescott 1986). The higher the
R&D propensity, the more likely the firm is pursuing
product differentiation by way of new product inno-
vation and functionality.

(2) Advertising and Administrative to Net Sales.
Sum of advertisement and administrative expenses
over the company’s net sales. This ratio reflects
the proportion of resources a firm devotes to ser-
vicing/marketing its products. By having a greater
emphasis in advertising and services, a firm can
achieve differentiation by crafting its product image
and strengthening postsales support. The higher the
ratio, the more likely the firm is pursuing differenti-
ation by service and/or brand name marketing (e.g.,
Kobrin 1991, Kotha and Nair 1995).

(3) Relative Gross Margin. The moving average
(up to 10 years) of the differences between a firm’s
gross margin and industry mean gross margin. Rather
than focusing on an individual firm’s gross profit
margin, we focused on the relative gross profit mar-
gin of the firm against the industry average. A larger
value of this measure implies the firm’s ability to
command a higher profit margin as compared to its
peers and is likely to be associated with a differen-
tiation product strategy (e.g., Porter 1985, Besanko
et al. 1996).

(4) Market to Book Ratio. Closing share price
multiplied by the number of common shares divided
by common equity. This ratio mirrors a firm’s poten-
tial growth opportunities—a commonly used mea-
sure for assessing a firm’s ability to secure abnor-
mal returns in the future years (i.e.,, market price),
given its investment base (i.e., book value) (Palepu

MANAGEMENT SCIENCE/Vol. 48, No. 7, July 2002

et al. 1996). Thus, one expects a positive association
between this measure and a firm’s tendency in pur-
suing a differentiation product strategy.

(5) New Capital Investment to Sales. Amount of
new capital investment divided by a company’s net
sales.

(6) Asset Utilization. Amount of total fixed assets
divided by a company’s net sales. Both (5) and (6)
measure a firm'’s efficiency in utilizing its capital
investments for revenue generation. Thus, they reflect
a critical dimension of cost efficiency in that the lower
the ratio between input (i.e., capital assets) and output
(i.e., sales), the more likely a firm is to achieve cost
efficiency in utilizing its resources (e.g., Hambrick
1983, Prescott 1986, Kotha and Nair 1995). In addition,
capital asset investment has been shown to be a crit-
ical strategic option of a firm (e.g., Gale 1980, Porter
1980). A firm focusing on differentiation often needs
to invest in a wider range of capital assets to allow for
greater resource redeployment and coordination flex-
ibility in product development, manufacturing, and
distribution (Sanchez 1995). In contrast, a firm pur-
suing cost efficiency often opts to restrict, and thus
minimize, its investments to fewer specific assets to
achieve greater economies of scale and resource shar-
ing in asset utilization (e.g., Porter 1985, Gupta and
Govindarajan 1986). Thus, a smaller value of these
variables is likely to be associated with firms pursu-
ing a cost leadership strategy.

Based on the preceding description, the first four
variables (1-4) reflect the product uniqueness dimen-
sion of a firm's differentiation strategy, whereas the
last two variables (5-6) reflect the intensity of the cap-
ital asset investment to support the strategy. These
six variables were factor analyzed for their con-
struct validity and a parsimonious representation of a
firm’s product strategy’ (Kim and Mueller 1978). As

7 These financial statement variables are arithmetically linked to the
dependent variable (i.e.,, ROA) and may thus produce R? that is
biased upward. However, the focus of this current study is not
on the main effect of these variables, but rather their interactive
effect with the design variables on ROA. As noted in Prescott (1986,
p. 337), the interpretation of the interaction effects on ROA between
strategy and design remains valid despite an inflated R?.
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expected, the factor analysis results show two dimen-
sions. The first factor is Product Uniqueness (denoted
UNIQ) (Eigenvalue = 2.73). The second factor is Cap-
ital Intensity (denoted CAP_INT) (Eigenvalue = 1.57).
The higher (lower) the factor score in either dimen-
sion reflects a firm’s greater (lesser) emphasis on dif-
ferentiation. The raw factor scores from the preceding
analysis were standardized and rescaled to the range
of —1 to 1 and used as the inputs to the subsequent
main analyses (described later).

Measures for Organization Design

at Purchasing Management Level

All measures of organization design variables for pur-
chasing management are based on a common set of
survey data used in the benchmarking studies by
CAPS and guided by the prior studies (see below).
These measures are:

(1) Organization Form. Degree of decentraliza-
tion vs. centralization. This measure has received
persistent attention in the literature, has been used
extensively in practice (see Huber et al. 1990 for a
survey), and is believed to have effects on organi-
zation performance (Govindarajan 1986, Lewin and
Minton 1986). This measure has been frequently used
to proxy the extent of within-firm governance style—
e.g., the degree of decentralization and flexibility in
decision making.

(2) Purchasing Dollars per Supplier. Total pur-
chase amount divided by number of suppliers.

(3) Supplier Concentration. Number of active
suppliers accounting for 90% of purchases. Measures
2 and 3 reflect the distribution or concentration of pur-
chasing activities of a firm and gauge the nature of
the supplier relationship. Collectively, these two mea-
sures reflect the governance style used by a firm to
manage its upstream suppliers (Heide and John 1990,
Heide 1994). Firms that use a market mechanism will
have a greater number of suppliers with a smaller
amount of purchase per transaction (i.e., low purchas-
ing dollars per supplier and lower supplier concen-
tration). Conversely, firms using a partnership mech-
anism often show an opposite pattern (Noordewier
et al. 1990).

(4) Span of Coordination. This is measured by
the number of other functions (e.g., quality assur-
ance, transportation logistics, R&D) that report to
the purchasing management function divided by the
total number of all applicable functions listed on the
CAPS survey. A greater span of coordination sug-
gests a higher reliance on crossfunctional teams for
communication and resolving unanticipated problems
(Dobler and Burt 1996).

(5) Percent of Purchases Through Electronic Data
Interchange (EDI) Usage. The greater use of EDI
signals a higher degree of logistic coordination
between firms and their trading partners (Greis and
Kasarda 1997, MacDuffie and Helper 1997). It also
indicates a higher level of commitment between firms
in that this requires greater investment in informa-
tion technology for communication and execution of
transactions (Heide 1994).

The first three variables (1-3) are used to proxy the
organizational governance structure and the last two
variables (4-5) are used to proxy the scope of coordi-
nation. Using the same rationale as in the analysis for
product strategy, we factor analyzed these five mea-
sures of organization design. As expected, the results
show two factor dimensions. The first factor, Orga-
nizational Structure (denoted DECENT) (Eigenvalue =
1.28), reflects the governance structure of the purchas-
ing management function, with a higher (lower) score
denoting greater decentralization (centralization). The
second factor dimension Scope of Activities (denoted
SCOPE) (Eigenvalue = 1.06), reflects the extent of
coordination of purchasing-related activities, with a
higher (lower) score denoting more (less) extensive
coordination. Again, the preceding raw factor scores
were standardized and rescaled to the range of —1 to
1 and used in the later main analysis.

Measures of Interaction

Following Schoonhoven (1981) and others (Govin-
darajan 1988, Ittner and Larcker 1997), we adopt a
multiplicative form of interaction for our model. Four
interactive variables are created by multiplying each
product strategy factor score by each purchasing orga-
nization design factor score. Furthermore, transform-
ing factor scores to a value in the range of —1 and +1

MANAGEMENT SCIENCE/ Vol. 48, No. 7, July 2002
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Table 2

Defining the Multiplicative Interactive Terms

Product uniqueness
(factor score)

Capital intensity
(factor score)

(=)

High capital Low capital
Unique Functional intensity intensity
(+) (=) (+) )
Purchasing organizational  Decentralized Congruent Not congruent Congruent Not congruent
structure (factor score) (+) (A) (C)
Centralized Not congruent Congruent Not congruent Congruent
(=) (A) (€)
Scope of purchasing Extensive Congruent Not congruent Congruent Not congruent
activities (factor score) (+) (B) (D)
Narrow Not congruent Congruent Not congruent Congruent

(B) (D)

allows extreme values of both factor scores (positive
or negative) to be defined as a “congruent” organiza-
tion. For example, a negative value of the organiza-
tional structure factor score (highly centralized pur-
chasing organization) multiplied by a negative value
of the product uniqueness factor score (functional
product) is defined as a “congruent” organization.

Table 2 provides a brief summary of the various
congruency constructs. A differentiation (cost lead-
ership) product strategy, i.e., high (low) degree of
product uniqueness or capital intensity, with a highly
decentralized {centralized) purchasing organization
or requiring relatively extensive (narrow) coordina-
tion among various purchasing management activi-
ties are defined to be congruent organizations. Pur-
suing differentiation (i.e., unique products and high
capital intensity) requires managers to be close to the
market and to be responsive to changes of conditions
in both technology and market. Thus, a more flexible
and decentralized purchasing management organiza-
tion is more likely to perform well in situations where
a firm pursues a differentiation strategy with unique
products. Similarly, differentiation requires innova-
tion. Thus, extensive coordination across functional
areas is crucial for achieving fast turnaround time
on design, product engineering, and procurement.
We therefore expect that purchasing activities may
require more extensive coordination.

MANAGEMENT SCIENCE/ Vol. 48, No. 7, July 2002

Measures of Purchasing Operational Efficiency

Three measures of purchasing operational efficiency
are used in the study: purchasing amount per dollar
of purchasing operating expenses, purchase amount
per employee, and inventory turnover. All three mea-
sures are commonly used for benchmarking oper-
ational efficiency of a purchasing organization. In
fact, these measures were consistently captured in
the benchmarking surveys conducted by CAPS. A
higher purchasing amount per dollar of expenses or
per employee is assumed to be more efficient in
executing purchasing activities. Similarly, inventory
turnover captures the efficiency gains from reduc-
ing a company’s inventory buffer. High inventory
turnover means lower carrying cost, fewer defects
and spoilage, and more efficient resource utiliza-
tion. Purchasing dollars per purchasing operating
expenses and the number of purchasing employees
were obtained from the CAPS surveys, as was inven-
tory turnover. COMPUSTAT data is used only when
inventory turnover was not available from a survey.

Measure for Financial Performance

Return on assets has been used in many studies to
examine the performance effects of corporate strate-
gies (e.g., Ramaswamy et al. 1994, Roger et al. 1999)
and design characteristics, including supplier man-
agement policies (Ittner and Larcker 1999). This mea-
sure is appropriate when the management phenom-
ena in question may impact both a firm’s income
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Table 3 Correlation Among Product Strategy, Purchasing Organization Design, and Performance Variables
Overall
Product Purchasing org. financial Purchasing operating
strategy design performance efficiency
PUR E ~ PUR.E
UNIQ CAP_INT  DECNT  SCOPE ROA FF1 FF2 TURNS

UNIQ —
CAP_INT — —
DECNT -0.09 0.16 —
SCOPE —0.16* 0.12 — —
ROA 0.62 —0.28 -0.12+  -0.05 —
PUR_EFF1  —0.10 —-0.02 -0.11 -0.02 —-0.01 —
PUR_EFF2  —0.07 —-0.01 —0.44* 0.07 —-0.01 0.23* —
TURNS —0.16* —0.04 —0.03 0.08 —-0.02 —-0.05 —0.03 —

*Significant at 1% level; **Significant at 5% level; * Significant at 10% level;
UNIQ: Factor 1 of product strategy—product uniqueness;
CAP_INT: Factor 2 of product strategy—capital intensity;
DECNT: Factor 1 of purchasing organization design—aorganizational structure;

SCOPE: Factor 2 of purchasing organization design—scope of activities;

ROA: Operating income before extraordinary events, tax and interest expenses;

PUR_EFF1: Log(purchasing dollars per dollar of purchasing expense)—purchasing efficiency;
PUR_EFF2: Log(purchasing dollars per purchasing employee)—purchasing efficiency;

TURNS: Inventory turnover.

and its assets. As discussed earlier, firms in this
study that adopt differentiation strategies may enjoy
higher gross margins and profits, but may require
more assets to produce their products. Thus, looking
solely at income or asset utilization measures would
be inappropriate. Rather, using return on assets com-
bines both measures and enables an examination of
their joint effect on firm performance (Balakrishnan
et al. 1995). In this study, return on assets is calculated
before interest and extraordinary events (denoted
ROA). Because a firm'’s financing policy and extraor-
dinary events are outside of the scope of purchas-
ing, it was determined that this measure of firm
performance was more appropriate than others.® Sim-
ple Pearson correlation among the product strategy
factors, purchasing organization structure, efficiency
measures of the purchasing management function,

8 For the same reason, we do not use Return on Equity (ROE) as the
performance measure. This is because measurement such as ROE
often reflects the net outcomes of a firm’s financing and equity deci-
sions. However, the focus of this study is exclusively on operation
aspects of purchasing management.

and the overall financial performance measures are
provided in Table 3.

Control Variables

To focus on the interactive effects between strategy
and design on performance as stipulated earlier, the
environmental influences at both industry and firm
levels must be controlled (e.g., Dess and Beard 1984,
Hrebiniak and Joyce 1985, Prescott 1986, Miller 1988,
Huselid 1995). The industry-level control variables
(defined by three-digit SIC code) include four mea-
sures (1-4), and the firm-level variables include four
measures (5-8). These measures are defined as fol-
lows:

(1) IR&D. Industry Ré&D propensity, calculated
based on aggregate R&D expenditures divided by
aggregate net sales of an industry.

(2) IHEREF. Industry competitiveness, and it is mea-
sured by using the Herfindahl index as calculated by
the sum of the squares of the market shares for the
firms in the industry.

(3) IDU. Industry demand uncertainty, calculated
by the standard deviation of industry average net
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sales. The measure reflects the demand fluctuation
and market uncertainty of an industry.

(4) ICS. Industry cost to sales ratio, reflected by an
industry’s profit margin or profitability (the moving
average of the aggregate cost of goods sold/aggregate
net sales).

(5) FDU. Firm-level demand uncertainty (standard
deviation of the residual terms from regressing indi-
vidual firm'’s net sales against industry average).

(6) FCS. Relative firm-level cost to sales ratio (firm-
level cost to sales ratio minus industrywide cost to
sales ratio); reflected by a firm’s profit margin or prof-
itability as compared to its peers.

(7) FCF. Firm-level cash flow predictability (stan-
dard deviation of cash flow divided by operating
income).

(8) FSIZE. Proxy by the log of a firm’s total market
value.’

Results

Testing Hypothesis 1

Hypothesis 1 predicts a congruence effect on per-
formance between product strategy and organization
design on performance. To test the hypothesis, we use
the following two-step regression with the hypoth-
esized effect modeled as the interaction terms. The
first step of the analysis (i.e., Equation (1)) extracts the
effects of environmental, industry- and firm-specific
variables out of the raw performance measure. The
adjusted performance measures (ie., E; ; in Equa-
tion (1), renamed ROA, in Equation (2)), represent
the residuals from the regression of performance vari-
able on environmental and other moderator variables
(Ittner and Larcker 1997).

ROA, ; = 4, +a,IR&D; + &,]HERF, + ;]DU;
+a,FDU; ; +a5ICS; + a(FCS,; ; +a,FCF, ;
+agFSIZE, ;+E, ;. a

ROA,, = = by+bUNIQ, ; +b,CAP_INT, ;
+b,DECNT, ; +b,SCOPE, ;

? We also use the log value of total assets as a proxy for size. Qual-
itatively, our findings remain the same.

MANAGEMENT ScCIENCE/Vol. 48, No. 7, July 2002

+b;UNIQ+DECNT, ; + b;UNIQ * SCOPE; ,
+b,CAP_INT + DECNT, |
+byCAP_INT % SCOPE, ; +¢; ;. @)

Note Equation (1) “purges” the effects of environmen-
tal variables on the performance measure. Thus, by
construction, the “residuals” term (i.e., ROAa‘ it the
adjusted performance measure) will contain no envi-
ronmental effects. As a result, Equation (2) regression
captures the “incremental” variation of a firm’s finan-
cial performance attributed to the strategy and orga-
nization design variables. Using a two-step regres-
sion is based on the assumption that the existing
strategy and organization design reflect the results of
managerial “adaptation” to changes in environmental
factors.!® Thus, by treating the environmental factors
as exogenous, this study focuses on the congruency
effects of product strategy and organization design on
financial performance."

Table 4 presents the regression results: Of the
four interaction terms, two are significant and one
is marginally significant. Specifically, we observed
a marginally significant interaction between Prod-
uct Uniqueness (UNIQ) and Organization Struc-
ture (DECNT), significant interactions between Cap-
ital Intensity (CAP_INT) and Organization Structure
(DECNT), and between Capital Intensity (CAP_INT)
and Scope of Activities (SCOPE). We did not detect
any significant interaction effect between Product
Uniqueness (UNIQ) and Scope of Activities (SCOPE).

The presence of significant interaction terms is
only a necessary but not a sufficient condition for
supporting the hypothesized congruency effect. The
functional form of these interaction terms must be
nonmonotonic. To examine the functional form, we

9This is an assumption commonly found in many contingency
theory studies on design choices (e.g., Tushman and Nadler 1978,
Huber et al. 1990) and strategy adoptions (e.g., Porter 1980, Hre-
biniak and Joyce 1985). This assumption, however, does not pre-
sume that all firms have adapted to their environmental contingen-
cies successfully.

' However, it is important to note that the purpose of above two-
step regression is not to remove collinearity among the environ-
mental, strategies, and design variables. See the sensitivity analysis
section for further discussion.

877

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanw.manaraa.com



DAVID, HWANG, PEI, AND RENEAU
Performance Effects of Congruence Between Strategies and Design

Table 4

Performance Outcomes at the Firm Level (Residual Model)

ROA,; = a+aIR&D; + &,IHERF, + 3,IDU, +a,FDU, , + aICS; + aGFCS, , + a,FCF, , + a,FSIZE, , + ,
ROA, = by +b,UNIQ; , + b,CAP_INT, , -+ b;DECNT, ; + b,SCOPE, , + b5UNIQ + DECNT, ,
+ bsUNIQ * SCOPE, , + b,CAP_INT x DECNT, , -+ b,CAP_INT  SCOPE, , + ¢, ,

Dependent variable: ROA,
(t-statistics in parentheses)

INTERCEPT

UNIQ

CAP_INT

DECNT

SCOPE

UNIQ * DECNT
UNIQ x SCOPE
CAP_INT « DECNT
CAP_INT = SCOPE
RZ

F-statistics

N

—0.004 (0.35)
0.042 (2.78)*
—0.061 (3.03)"
0.045 (1.68)*
0.016 (0.76)
0.059 (1.45)*
—0.023 (0.84)
0.112 (2.208)*
0.060 (1.606)**
0.26
9.57
194

Main effects: Two-tail test; *Significant <1% level; **Significant <5% level; *Significant <10% level;
Interactions: One-tail test; *Significant <1% level; **Significant <5% level; * Significant <10% level;
ROA,: Adjusted performance measure; £; ; from Equation (1), renamed;

UNIQ: Factor 1 of product strategy—product uniqueness;

CAP_INT: Factor 2 of product strategy—capital intensity (new & old investment);

DECNT: Factor 1 of purchasing organization design—organizational structure;

SCOPE: Factor 2 of purchasing organization design—scope of activities;

UNIQ« DECNT: Interaction of Factor 1 of product strategy with Factor 1 of purchasing*;
UNIQ* SCOPE: Interaction of Factor 1 of product strategy with Factor 2 of purchasing;
CAP_INT x DECNT: Interaction of Factor 2 of product strategy with Factor 1 of purchasing;
CAP_INT « SCOPE: Interaction of Factor 2 of product strategy with Factor 2 of purchasing;

IHERF: Herfindahl index for concentration indices;

IR&D: Industrial R&D expenditures divided by industrial sales (based on two-digit SIC);

ICS: Common industry cost-to-sales ratio;

iDU: Common industrywide demand uncertainty;
FCS: Firm-level average relative cost to sale ration;
FDU: Firm-level relative demand uncertainty;

FCF: Firm-level cash flow predictability;

FSIZE: Log of total market capitalization;

ROA: Qperating earning before tax and interest expenses.

first take the partial derivatives of the Performance
Equation (2) with respect to the purchasing organiza-
tion variables:

IR

%‘% — b, +b;UNIQ+b,CAP_INT.  (3)
JROA

BFCC))EHE —b,+b,UNIQ+b;CAP_INT.  (4)

As shown in Equations (3) and (4), respectively,
the values of JROA/IDECNT and dROA,/ISCOPE

878

depend on both of the product strategy factors:
uniqueness (UNIQ) and capital intensity (CAP_INT).
A nonmonotonic relationship requires the pres-
ence of an inflection point such that the value of
dROA/IDECNT and 0dROA,/dSCOPE will change
sign (e.g., from negative to positive). As will be seen
next, for each equation one must solve the corre-
sponding inflection point for UNIQ and CAP_INT
separately, while holding the effect of the other con-
stant.
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Table 5 Panel A Inflection Points

Cumulative probability for the estimated
inflection point to be within the range of
sample factor scores

Estimated
inflection point

Interaction of UNIQ;c; = —0.108 Prob(UNIQpgcy; € [—1,1]) =0.99

decentralization vs.
uniqueness: UNIQgeoyr

Interaction of scope vs. NA
uniqueness: UNIQ3qpe

Interaction of
decentralization vs.
capital intensity:
CAP_INT;gonr

Interaction of scope vs. capital
intensity: CAP_INTg;qpe

CAP_INTsopr = —0.204

CAP_INTg;p =0

NA

Prob(CAP_INT3eg, € [—1,1]) 2 0.93

Prob(CAP_INT3 ;e € [—1,1]) 220.99

Table 5 Panel B The Sign of the Partial

NA: interaction of product uniqueness and scope of activities was not available.

Below inflection point

Above inflection point

Interaction of decentralization vs. %

uniqueness: UNIQg .

% . : JROA,
Interaction of decentralization vs. e

capital intensity: CAP_INTy.c\r

. : JROA,
Interaction of scope vs. capital 5CORE ‘

intensity: CAP_INT. e

‘UNIO§UN10'
CAP_INT<CAP_INT;

CAP_INT<CAP_I NT§COPE

<0 R >0
UNIO>UNICY
DECNT DECNT
R
. = 60&% CAPINTSCAP_INTE .
-INTDECNT -INT>CAP_INTpecnr
7ROA
<0 ook >0
] CAP_INT=>CAP_INT,

—" SCOPE

We substitute the values of the coefficients from
Table 4 into Equation (3), resulting in:

IROA,

o ewnede =10 .059UNI 112 x CAP INT.
JDECNT 0.045+0.059UNIQ+0 X ]

(3b)

Then, by setting Equation (3b) equal to zero, one
can solve for the inflection point of UNIQ for
dROA /IDECNT. This results in:

0.045+40.112 x CAP_INT
0.059 )

Now consider the case when the value of CAP_INT
equals the sample mean (—0.344). Equation (3c) yields
an inflection point UNIQ} -\ = —0.108 (reported in
Column 2 of Table 5 Panel A). As can be shown,
dROA,/IDECNT is negative when -1 < UNIQ <

UNIQBECNT i

(3¢)

MANAGEMENT ScIENCE/ Vol. 48, No. 7, July 2002

—0.108 and positive when 0.108 < UNIQ <1 (reported
in Table 5 Panel B).

Note that the preceding calculation uses estimates
(e.g., 0.045, 0.059, and 0.112) from the regression
model (Table 4). Hence the corresponding inflection
point is not deterministic. In addition, from Equa-
tion (3c) the inflection point is a nonlinear function
of these estimates. Unlike previous studies, we pro-
vide an estimate of the probability that the inflection
point is within the range of the observed sample data.
We use a linear Taylor series approximation (Greene
1993) for estimating the inflection points, and its cor-
responding Wald statistics (details upon request from
the authors). We conclude that the p-value to reject
the null hypothesis that the inflection point is outside
the entire range of the sample data Pr{UNIQp -\t &
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[—1,1}} is less than 0.01 (Table 5 Panel A). This shows

a statistically significant nonmonotonic relationship.
Following similar procedures, from Equation (3b)

one can solve for the inflection point of CAP_INT as:

0.045 +0.059 x UNIQ
0.112

Substituting the sample mean score of —0.386 for
product uniqueness, UNIQ, in Equation (3d) yields
an inflection point CAP_INT}gcpnr = —0.204 (reported
in Column 2 of Table 5 Panel A). Consequently,
dROA,/IDECNT (Equation (3b)) is negative when
—1 < CAP_INT < —0.204 and positive when —0.204 <
CAP_INT < 1 (reported in Table 5 Panel B). As
before, by using a Taylor series approximation and
the related Wald statistics we conclude that the
p-value to reject a null hypothesis that the inflection
point is outside the entire range of the sample data,
Pr{CAP_INTp Nt € [—1, 1]}, is less than 0.07 (Table 5
Panel A). This again shows a statistically significant
nonmonotonic relationship.

Similarly, one can test for the existence of a
nonmonotonic relationship in Equation (4). Note from
Table 4 that the coefficients b, and by are not signifi-
cant statistically. We therefore let by and by =0 in the
following analysis. Substituting the bg coefficient from
Table 4 into Equation (4) results in:

JROA,
9SCOPE

The inflection point of product
CAP_INT: ope, on IROA/ISCOPE is then:

0 p—
R
Thus, the dROA,/dSCOPE slope changes sign at
CAP_INT?.ope = 0, showing the relationship to be
nonmonotonic. The probability that this inflection
point is outside the entire range of the sam-
ple data, Prob(CAP_INTZ.op: € [—1,1]), is less than
0.01 (Table 5 Panel A), indicating a statistically
significant nonmonotonic relationship. Finally, the
inflection point of product uniqueness, UNIQ, on
dROA ,/dSCOPE was not tested as the UNIQ+SCOPE
interaction was not significant.

In summary, of the four interactions between prod-
uct strategy (UNIQ, CAP_INT) and organization

CAP_INT}peny = —

(3d)

= 0.060 x CAP_INT. (4a)

strategy,

CAP_INT;opg = 0. (4b)

design (DECNT, SCOPE), three interactions are sig-
nificant: UNIQ * DECENT, CAP_INT x DECENT, and
CAP_INT * SCOPE, and each reflects a nonmono-
tonic relationship. These results support Hypothesis 1,
which predicts that the performance effect of either
product strategy or organization design is determined
jointly by both.

Testing Hypothesis 2
Hypothesis 2 posits that purchasing efficiency is more
likely to be associated with firms pursuing cost effi-
ciency with a centralized design than those pursu-
ing differentiation with a decentralized design. This
is because emphasizing purchasing efficiency makes
sense only for a subset of the congruent firms that
are pursuing cost efficiency strategy with a central-
ization design. To test this hypothesis, we first extract
a common factor from all three measures of purchas-
ing efficiency. This permits a parsimonious test. We
rank ordered the sample firms by their common factor
score and classified those above (below) the median
as high (low) in purchasing efficiency. We likewise
classify the sample firms by using the median factor
score of Uniqueness and Organizational Structure (the
degree of decentralization). Table 6 Panel A presents
the frequency distribution from the preceding clas-
sification. The results show that among firms that
achieve a congruency (N = 93), those firms low in
product uniqueness and with a centralized design are
more likely to be higher in purchasing efficiency than
those high in uniqueness and with a decentralized
design (x* =7.23, p < 0.01). In contrast, among those
firms that failed to achieve a congruency (N =101), no
such relationship exists (y? = 1.11, p = 0.293). In addi-
tion, we repeat the preceding analysis using a regres-
sion model, with purchasing efficiency factor score as
a continuous dependent variable and product unique-
ness and organization structure as the dummy vari-
ables. The results (not reported in the table) show that
congruent firms with low product uniqueness and
centralized design exhibit a higher purchasing effi-
ciency than those firms with high product uniqueness
and decentralized design. (t =1.81, p < 0.05). For non-
congruent firms, no such relationship exists.

We repeat this procedure by reclassifying the sam-
ple firms using the median factor score of the degree
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Table 6 Panel A
Efficiency

Effects of Congruent Product Uniqueness and Organizational Structure on Purchasing

Congruent

Not congruent

Low uniqueness &
centralization
purchasing org.

% of firms 60.0%
with high (33/55)
purchasing
efficiency

=128

High uniqueness &
decentralized
purchasing org.

31.6%
(12/38)

Low uniqueness & High uniqueness &

decentralized centralized
purchasing org. purchasing org.
47.8% 58.82%
(32/67) (20/34)
Y2=111

Table 6 Panel B

Effects of Congruent Capital Intensity and Organizational Structure on Purchasing

Efficiency
Congruent Not congruent
Low capital High capital Low capital High capital
investment & investment & investment & investment &
centralized decentralized decentralized centralized
purchasing org. purchasing org. purchasing org. purchasing org.
% of firms 70.8% 48.7% 37.8% 46.43%
with high (34/48) (19/39) (25/66) (19/41)
purchasing
efficiency
/\/2 = 4.492* Xz =0.75

*Significant <1% level.
*Significant <5% level.

of centralization and that of the second factor of prod-
uct strategy—i.e., degree of capital intensity. The fre-
quency distribution is presented in Table 6, Panel B.
Again, for firms achieving a congruency (N = 87), the
same pattern of results is observed as in the previ-
ous test (x* = 4.42, p < 0.05). Firms low in capital
intensity (i.e., emphasis on efficiency) with a central-
ized design are higher in purchasing efficiency than
those firms high in capital intensity (emphasis on dif-
ferentiation) with a decentralized design. Again, we
ran a parallel test using a regression model with the
purchasing efficiency factor score as the continuous
dependent variable and capital intensity and organi-
zation design as the dummy variables. For the con-
gruent firms, the results show the same pattern as
before (t = 2.41, p < 0.05). The above results support
Hypothesis 2—purchasing efficiency is more likely to
be associated with firms pursuing cost efficiency with
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a centralized design than with firms pursuing differ-
entiation with a decentralized design.

Sensitivity Analysis

To check the robustness of our model and findings,
several sensitivity analyses were conducted. First, in
light of the potential collinearity among environmen-
tal, strategies, and design variables, we performed
an analysis using a full model that combines both
Equations (1) and (2). Analytically, it can be shown
that the following relationship holds among the coef-
ficients between the full and two-step model: beta
(of full model) = beta (of two-step) [1 — p,, strategy]-
Indeed, after comparing the regression coefficients
from the full model to those from the two-step model,
we found that the differences were minimal. Thus,
collinearity is not a problem. Second, to address some
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of the concerns that the impacts of strategy and orga-
nization design variables on performance may not
necessarily be instantaneous, a one-year-lag model
was estimated for testing the matching hypotheses
(results not reported in the paper). Overall, the find-
ings are qualitatively the same. Third, we also ran
other sensitivity analyses including: use alternative
measures of firm performance (e.g., return on assets
after interest, depreciation, and tax expenses) and
select the most recent observation of each firm'’s for
the analysis (rather than the average of the multi-
year observations, as was done in the reported main
analysis). Again, the results of these analyses were
qualitatively similar to those reported in the main
analysis.

Discussion of Results

and Implications

The major findings of this study are summarized
as follows. Consistent with Hypothesis 1, the per-
formance effect of either product strategy or orga-
nization design is determined jointly by whether
there is a congruency between the two. Specifically,
firm performance is higher when firms pursuing a
cost strategy are centralized rather than decentral-
ized, or when firms pursuing a differentiation strat-
egy are decentralized rather than centralized. Sup-
porting Hypothesis 2, purchasing efficiency is more
likely to be associated with firms pursuing cost effi-
ciency with a centralized design than those pursu-
ing differentiation with a decentralized design. These
findings are discussed as follows.

Evidence of the hypothesized congruency effect is
important for a number of reasons. First, the prior lit-
erature has long recognized the need to align choices
in organization design and product strategy for firms
to excel in performance, even though evidence sup-
porting this thesis is sparse. Thus, evidence found
in this study is important to theory validation. In
particular, this study shows that the effect of either
design or strategy on firm performance can be pos-
itive or negative, depending upon the nature of the
other variable (see Table 5). The results suggest that
when pursuing a differentiation strategy (i.e., with
high product uniqueness and/or capital intensity),
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performance is likely to be enabled with a decen-
tralized design. Conversely, when pursuing a cost
efficient strategy (i.e., with low product uniqueness
and/or capital intensity), performance is likely to
be hindered by a decentralized design. Likewise, the
relationship between scope and capital intensity on
firm performance reveal a similar observation. A dif-
ferentiation firm, high in product differentiation, is
likely to enjoy higher performance when enabled by
a broader scope of coordination. Conversely, when a
firm fails to do so, its performance is likely to suf-
fer. Increases in decentralization and scope of coor-
dination are costly. Unless the benefits of doing so
(e.g., improving demand forecast, supply chain effi-
ciency) outweigh the costs, a firm is better off with
a centralized design (e.g., Malone 1978, Tushman and
Nadler 1978, Fisher 1997). Collectively, the preceding
evidence supports the contingency wisdom that to
excel in firm performance, the choices in organization
design should enable, or complement, the choices in
strategy (e.g., Chandler 1962, Tushman and Nadler
1978, Govindarajan 1986, Miller 1988, Huselid 1995).

Second, evidence of a nonmonotonic relationship
on this performance contingency link supports an
important thesis in the organization adaptation lit-
erature. To illustrate, consider Equation (3c). It con-
tains a negative sign, which indicates the inflection
point for product uniqueness is a decreasing func-
tion of the other product strategy variable, capi-
tal intensity. When CAP_INT is —0.344, the sample
mean value, the inflection point of product unique-
ness (UNIQ}; ) is —0.108 (see Equation (3c)). Under
this scenario, the relationship between design and
performance, denoted by JROA,/JIDECNT, is posi-
tive (negative) when the score of product unique-
ness is above (below) the inflection point. However,
the value of CAP_INT can change, which in turn
will change the value of the corresponding inflec-
tion point, UNIQpyr- For example, as CAP_INT
increases to —0.2, the corresponding inflection point,
UNIQjypcn, decreases to —0.389. Thus, for firms
whose product uniqueness score is between the two
inflection points, IROA,/dDECNT can change sign
from a negative value to a positive value as the level
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of capital intensity (CAP_INT) increases.’? This sug-
gests that as a firm changes its product strategy (e.g.,
as reflected by the changes in capital intensity), it may
alter the existing relationship between design and per-
formance, and hence call for future realignments.

Equation (3c) also reveals an important implication
for strategy management. To achieve the same level
of performance under a given design (i.e., by hold-
ing JROA,/dDECNT as constant), there are alterna-
tive ways to manage a firm’s product strategy. If a
firm is low in capital intensity, it should strive for
higher product uniqueness than a counterpart firm
high in capital intensity. This observation echoes an
equifinality argument noted in Katz and Kahn (1978,
p. 30): “a system can reach the same final state from
differing initial conditions and by a variety of paths.”
Thus, a key challenge is to find a blend of capital
intensity and product uniqueness such that the rela-
tionship between design and performance is positive
rather than negative.

Finally, a performance congruency effect found in
this study calls for an early involvement of the pur-
chasing management function in corporate product
strategy decisions. This suggestion echoes the recent
development in supply chain management practices
that emphasize the strategic role of purchasing man-
agement, hence the need for integrating purchasing
management with other related activities throughout
the supply chain (MacDuffie and Helper 1997, Zaheer
et al. 1998). Given the rising movement of business-
to-business e-procurement, this integration not only
is essential for achieving supply chain efficiency, but
also paves the way for future collaboration among
firms throughout the industry’s supply chain (e.g.,
Greis and Kasarda 1997).

The finding on Hypothesis 2 also warrants dis-
cussion. Specifically, only firms pursuing cost effi-
ciency with a centralized design are more likely to
achieve a higher level of purchasing efficiency. This
evidence echoes the cost control orientation of a
low-cost strategy, especially when a firm is able to

2By a similar extension, the preceding effects can also be derived
from Equation (3d), which again shows that the inflection point
for capital intensity, CAP_INTgeyy is a decreasing function of the
other product strategy variable, uniqueness.
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achieve a higher degree of resource sharing via cen-
tralization (e.g., Porter 1980, Gupta and Govindara-
jan 1986). On the other hand, for firms pursuing
differentiation with a decentralized design, our find-
ing suggests that it is difficult to achieve local effi-
ciency at the purchasing management level. After
all, the value creation of those firms does not rest
upon cost efficiency at the purchasing management
level, but rather through other activities such as
basic research, product engineering, customization,
and flexibility to market demand. Accordingly, those
firms should rely on alternative measures for their
purchasing management function (e.g., supplier flex-
ibility, assistance/suggestions to emergencies, degree
of design collaboration) (Noordewier et al. 1990, Mac-
Duffie and Helper 1997). In fact, as noted in Dobler
and Burt (1996, p. 673), “Performance in most of
these areas is hard to measure in quantitative terms.
Hence, the very nature of purchasing function makes
it unusually difficult to establish meaningful perfor-
mance standards.... The intangible nature of pur-
chasing’s responsibilities often prohibits the direct
measurement of purchasing accomplishment.” Col-
lectively, the preceding discussion suggests a poten-
tial problem of relying on benchmarking analyses to
improve purchasing performance. Our results show
that it is inappropriate to use benchmarking to judge
the performance of purchasing management without
considering a firm’s product strategy and the design
of its purchasing management function. The recent
recognition in the performance measurement litera-
ture (e.g., Kaplan and Norton 1996) underscores the
merit of this suggestion—performance measurement
should tie to a firm’s strategy to achieve goal congru-
ency among seemingly conflicting perspectives (e.g.,
customer, financial, operational, and growth).

Concluding Remarks

and Limitations

One of the major strengths of this analysis is the
composition of the sample pool. By focusing on the
data collected from a wide spectrum of industries, as
opposed to a single industry, the results of this study
should be more generalizable than many prior empir-
ical studies. In addition, our study is based on a com-
bination of data sources, independently collected by
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different third parties. The results are thus less prone
to the instrument biases of research using study-
specific surveys. This study does have its limitations.
First, our measures for product strategy and firm
performance are based on financial statement data
extracted from the COMPUSTAT. While this avoids
the response bias that survey research tends to suf-
fer, the measures are subject to noise. Second, as for
the measures for purchasing organization design, we
are confined to variables captured in the CAPS bench-
marking data set. Thus, we can only proxy a sub-
set of the organization design characteristics of these
firms in our sample. Third, although our sample has
the advantage of covering a diverse set of indus-
tries, it also suffers a bias of excluding smaller firms.
One must be cautious in extrapolating findings to
small firms. Finally, we recognize that the relationship
among strategy, design, and performance is dynamic,
whereby strategic and design choices may influence
each other in an iterative manner. Clearly, the static
nature of this study is incapable of capturing such a
dynamic process, thus suggesting the need for a lon-
gitudinal research design. Despite of these limitations,
our research results show evidence consistent with
the prediction of the contingency link on performance
between product strategy and organization design.
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