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Abstract

Academics and practitioners agree that excellence in supply management results in better quality, customer service, and
channel performance. Yet, most of these studies are either conceptual in nature or actual case studies. The primary objective

Ž .of this research is to test the impact of a supply management orientation SMO on the suppliers’ operational performance
Ž .and buyers’ competitive priorities cost, quality, delivery, flexibility . Three major research hypotheses associated with

Ž . Ž .SMO, Supplier Performance SP , and Buyer Performance BP are tested using a confirmatory structural equation modeling
Ž .approach. The results of this research support the conclusion that an improvement increase in the SMO improves both the

Ž .suppliers’ and buyers’ performance i.e., a win–win situation for the supply chain . In addition, the influence of SMO on
delivery- and quality-related performance is more statistically significant than on cost or flexibility performance. In fact,
when volume and process flexibility are top competitive priorities, a supply chain management orientation may not be an
effective way to achieve the desired flexibility. The article ends by discussing other conclusions and suggests directions for
future research. q 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

The positive impact of the supply chain manage-
ment on a firm’s performance has been reported

Ž .from many industries. Proctor & Gamble P&G
strengthened its leadership position in the consumer
package goods industry by excelling at supply chain

) Corresponding author. Tel.: q1-614-688-9432.
Ž .E-mail addresses: shin.49@osu.edu H. Shin ,

Ž .collier.4@osu.edu D.A. Collier , dwilson@garnet.acns.fsu.edu
Ž .D.D. Wilson .

1 Tel.: q1-614-292-8305.
2 Tel.: q1-904-644-2047.

management. P&G has generated more than US$325
million in supply chain savings by using Continuous
Replenishment Program and Efficient Customer Re-
sponse. In the automobile industry, Chrysler launched
a supplier involvement program, Supplier Cost Re-

Ž .duction Effort SCORE , benchmarking the supply
chain management practices of Japanese companies.
Chrysler announced that it achieved more than
US$1.2 billion in cost savings through 1997 due to
the SCORE program. Also, Honeywell Industrial
Automation and Control reported a 90% reduction of
product defect rates based on its supply management
program during the period of 1990 through 1996.

As opposed to traditional procurement and distri-
bution channels composed of independent organiza-
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tions, a ‘supply chain’ consists of interdependent
organizations working for the efficiency of the entire
supply chain. In general, ‘supply chain management’
can be defined as ‘‘an integrative philosophy to
manage the total flow of a distribution channel from

Žthe supplier to the ultimate user’’ Cooper and Ell-
.ram, 1993, p. 13 . The term ‘supply chain’ or ‘supply

chain management’ is widely used in the literature
even when the procurement side of manufacturing is

Žthe primary interest Choi and Hartley, 1996; Forker
.et al., 1997 . However, since our research focuses

primarily on the dyadic supply relationship in the
supply chain, we use the term Supply Management

Ž .or Supply Management Orientation SMO through-
out this research to describe the management efforts
or philosophy necessary for creating an operating
environment where the buyer and supplier interact in
a coordinated fashion.

Considerable research has been conducted on
buyer–supplier relationship management or supply

management, but most of these studies are concep-
tual in nature or based on a few case studies. More-
over, the existing literature fails to address empiri-
cally what improving supply management really
means in practice and how it is related to the compa-
nies’ operational performance. In this context, the
primary objective of this research is to test empiri-
cally the impact of an SMO on the performance of
both supplier and buyer. We test the following three
questions with corresponding research hypotheses
using a confirmatory structural equation modeling

Žapproach Bollen, 1989; Bollen and Long, 1993;
.Hair et al., 1995 .

Ø Does an improved SMO improve supplier’s per-
formance?

Ø Does an improved supplier’s performance im-
prove the buyer’s performance?

Ø Does an improved SMO improve internally the
buyer’s performance as well?

Ž .Fig. 1. General covariance structure of the models illustrated based on Quality Model .
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Ž .The SMO is the driver exogenous latent variable
of the structural equation models developed in this

Ž .study refer to Fig. 1 and contains the following
performance characteristics identified from the litera-

Ž .ture. Those characteristics are 1 a long-term rela-
Ž .tionship with suppliers, 2 supplier involvement in

Ž .the product development process, 3 a reduced num-
Ž .ber of suppliers, and 4 a ‘quality focus’ meaning

that quality performance is the number one priority
Ž .in selecting suppliers. Supplier Performance SP and

Ž .Buyer Performance BP are the two endogenous
latent variables in each model. The logic and details
of Fig. 1 are explained later.

In this research, we develop four different struc-
tural equation models depending on buyer’s competi-
tive priorities: quality, delivery, cost, and flexibility.
By doing so, we can show how SMO and SP affect
the buyer’s performance in each of the competitive
priorities. Based on these structural models, we are

Ž .testing the theory that, ‘‘if a manufacturer buyer
adopts an improved SMO, then the adoption of SMO
improves both SP and BP’’. Given the measurement
scales for SMO and SP, BP is evaluated for each of
the four competitive priorities using confirmatory
data analysis.

The rest of this article is organized in the follow-
ing order. A literature review is presented next to
provide the background and content validity for the
primary constructs of the research. Then the research
hypotheses and design are presented, followed by a
section that describes the sample data. Finally, the
results of the data analysis are presented. The paper
concludes by summarizing the results, limitations,
and future directions of this research.

2. Literature review

This research is aimed at testing the linkage among
Ž .the key constructs SMO, SP, and BP of supply

management. It is important to establish the content
validity of each construct and associated scales. For
the BP construct, there exists considerable agreement
in academia that the performance of manufacturing
companies can be evaluated by one or more key

Žcompetitive priorities Wheelwright, 1984; Hayes and
.Wheelwright, 1994; Krajewski and Ritzman, 1996 .

Competitive priorities can be described in four major

Ž . Ž . Ž . Ž .categories: 1 quality, 2 delivery, 3 cost, and 4
flexibility. These competitive priorities and their
measures are shown in the Appendix. The SP con-

Žstruct is defined in the traditional way Dickson,
1966; Dempsey 1978; Benton and Krajewski, 1990;

.Forker et al. 1997; Hartley et al., 1997 in the
Appendix by the following measures: lead-times, on
time delivery, delivery reliability, quality, and cost.

The SMO construct requires a more extensive
review of the literature to establish its content valid-
ity. From the literature, four different performance
characteristics of SMO are identified, as previously
defined. The following review of the literature de-
scribes four important characteristics of supply man-
agement and how together they define the ‘‘operat-
ing environment’’ within which suppliers and buyers
interact.

2.1. Long-term relationship or partnership

An extended planning horizon is an important
feature of the SMO since each participant expects
the relationship to continue for a considerable amount
of time. A close relationship means that channel
participants share the risks and rewards and have
willingness to maintain the relationship over the long

Žterm Landeros and Monczka, 1989; Cooper and
. Ž .Ellram, 1993; Stuart, 1993 . Hahn et al. 1983 , in

their conceptual study, provide some useful insights
to compare the potential costs associated with differ-

Ž .ent sourcing strategies. Hahn et al. 1983 state that
companies will gain benefits by placing a larger
volume of business with fewer suppliers using long-
term contracts. Furthermore, through a well-devel-
oped long-term relationship, a supplier becomes part
of a well-managed supply chain and ‘‘it will have a
lasting effect on the competitiveness of the entire

Žsupply chain’’ Choi and Hartley, 1996, pp. 333–
. Ž .334 . De Toni and Nassimbeni 1999 found that a

long-term perspective between the buyer and sup-
plier increases the intensity of buyer–supplier coor-

Ž .dination. Carr and Pearson 1999 investigate the
impact of ‘strategic purchasing’ on ‘buyer–supplier
relationships’ and the subsequent impact of ‘buyer–
supplier relationships’ on the ‘firm’s financial per-
formance’. They also found that strategically man-
aged long-term relationships with key suppliers have
a positive impact on the firm’s financial perfor-
mance.
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Integrated industrial relations between manufac-
turers and suppliers have been cited as a critical
factor to the success of Japanese manufacturing firms.
JIT purchasing is the extreme case that reveals the
Japanese conventional buyer–seller linkage that epit-
omizes a small supplier-base and long-term relation-

Žship in a lean manufacturing environment Hahn et
.al., 1983; Waters-Fuller, 1995 . Potential benefits of

JIT purchasing are numerous. Reduction of inven-
tory, delivery lead-time and supplier cost, and im-
provement of scheduling flexibility and quality are

Žimportant benefits of JIT purchasing Manoochehri,
.1984; Waters-Fuller, 1995; Gelinas and Jacob, 1996 .

A requisite of JIT purchasing to sustain the above
advantages is to develop dependable suppliers.

Ž .Manoochehri 1984 points out that credible relation-
ship with fewer suppliers, information sharing with
suppliers, and geographical proximity of suppliers
are essential for successful purchasing.

In practice, a significant shift has occurred from
the traditional adversarial buyer–seller relationship
to the use of a limited number of qualified suppliers
Ž .Helper, 1991 . Contracts have increasingly become
long-term, and more and more suppliers must pro-
vide customers with information of their processes,

Žquality performance, and even cost structure Helper,
.1991; Helper and Sako, 1995 . In a conventional

procurement and distribution channel, an individual
company’s outstanding performance could have a
negative influence on the entire supply chain. For
example, a manufacturer can transfer its inventory of
raw materials to the suppliers to minimize its inven-
tory cost, yet increase total supply chain inventory
costs. This type of less coordinated channel structure
leaves the manufacturers and suppliers to their own

Ž .devices for cost control Cooper and Ellram, 1993 .

2.2. Supplier inÕolÕement in product deÕelopment

Supplier involvement is a critical aspect of SMO.
For example, before initial prototyping begins, Toy-
ota invites the suppliers to their product design meet-
ings. The suppliers not only design the components
but also help develop the new vehicle’s concept.
First-tier suppliers are treated as long-term partners.
These partners invest in developing a variety of parts
and present all the alternatives to Toyota before

ŽToyota decides on its own vehicle concepts Womack

.et al., 1990 . Early supplier involvement is important
in the product development process to reduce the
time-to-market on new product introduction. In a

Ž .case study, Levy 1997 mentions that direct commu-
nication with suppliers is inevitable to solve prob-
lems in the buying company’s product development
processes.

Ž .Hartley et al. 1997 investigate the impact of
Ž‘buyer–supplier interface management exogenous

.construct ’ on ‘supplier activities completed on time
Ž .intermediate endogenous construct ’ and the subse-
quent impact of supplier activities on ‘overall project

Ž .delays endogenous construct ’ in the product devel-
opment process. The construct, ‘buyer–supplier in-
terface management’, includes variables such as
‘timing of supplier’s involvement’, ‘supplier’s de-
sign responsibility’, and ‘buyer–seller communica-
tion’. Using stepwise regression analyses, Hartley et

Ž .al. 1997 found a statistically significant relationship
between the supplier activities completed on time
and overall product development delays. This result
supports the use in this research of the following
survey question; suppliers are actively involved in
our new product development process.

2.3. Reduced number of suppliers

In the past, it was common practice for many
American companies to contract with multiple sup-
pliers. The underlying premises behind this tradition

Ž .of multiple sourcing include: 1 competition is the
Ž .basis of the American economic system; 2 purchas-

Ž .ing must not become source dependent; and 3
Žmultiple sourcing is a risk-reducing technique New-

.man, 1989 .
Reduction of the supplier base is a unique charac-

teristic of contemporary buyer–supplier relationship.
Ž .According to Kekre et al. 1995, pp. 387 , ‘‘in the

purchasing function, many firms have discarded the
traditional practice of using several sources of supply
in favor of a drastic reduction in sources of supply.’’
Several important factors have caused the current
shift to single sourcing or a reduced supplier base.
First, multiple sourcing prevents suppliers from
achieving the economies of scale based on order

Ž .volume and learning curve effect Hahn et al., 1986 .
Ž .Russell and Krajewski 1992 demonstrate the bene-

fits of ‘‘coordinated replenishment’’ under current
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supply management practices in which the number
of suppliers decreases and the number of items from
each supplier increases. Coordinated replenishment
is defined as the practice of ordering a number of
items from a common supplier to achieve full-truck-
load efficiency. Presenting a mathematical program-
ming and a heuristic solution procedure, Russell and

Ž .Krajewski 1992 conclude that coordinated replen-
ishment from a common supplier is one of the best
strategies to reduce the total cost of procurement in
the supply chain. Second, the multiple supplier sys-
tem can be more expensive than a single supplier

Ž .system Treleven, 1987 . For instance, managing a
large number of suppliers for a particular item di-
rectly increases costs, including the labor and order
processing costs to manage multiple-source invento-

Ž .ries. Treleven 1987 also argues that multiple sourc-
ing lowers overall quality level because of the
increased variation in incoming quality among sup-
pliers.

Third, a reduced supplier base helps eliminate
mistrust between buyers and suppliers due to lack of

Ž .communication Newman, 1988a,b . For example,
Sun Microsystems makes extensive use of resident
suppliers that act as part of Sun Microsystems’ site
materials teams. These resident suppliers help en-
hance communication between Sun Microsystems
and its suppliers and, therefore, stabilize the suppli-
ers’ production planning. Fourth, worldwide compe-
tition forces firms to find the best suppliers in the
world. Therefore, coordinating the supply chain in
different geographic regions becomes more impera-
tive. An objective of developing a worldwide supply
chain is to maximize total contributions of the best

Ž .class suppliers Monczka et al., 1983 .
Although the literature identifies ‘reduced sup-

plier base’ as an essential element for the successful
supply management, little scientific research has
tested the association between a reduced supplier
base and the supplierrbuyer overall performance.
Most of the previous work cited is based on expert
opinions and case studies, but there are a few excep-
tions. One exception is the research of Kekre et al.
Ž .1995 , who tested the relationship between the num-
ber of suppliers and relative product quality per-
formance using a standard two-stage least squares

Ž .estimation procedure. Kekre et al. 1995 found a
Ž .statistically significant relationship p-0.05 be-

tween using a limited number of suppliers and in-
creases in relative product quality. De Toni and

Ž .Nassimbeni 1999 also found that supply base re-
duction policies are positively related to the buyer–
supplier product design relationship defined by ‘in-
formation exchange concerning product and process’
and ‘supplier involvement in product development’.

2.4. Quality performance is the number one priority
in selecting suppliers

Quality has always been one of the most impor-
tant performance criteria even with a conventional

Žpurchasing strategy Dickson, 1966; Dempsey, 1978;
Willis and Huston, 1989; Helper, 1991; Weber et al.,

. Ž .1991; Choi and Hartley, 1996 . Dickson 1966 states
Ž .that three factors, 1 the ability to meet quality

Ž .standards; 2 the ability to deliver products on time;
Ž .and 3 the performance history, are the most critical

determinants in choosing suppliers.
Many studies emphasizing a ‘quality focus’ of the

supply management are also conceptual studies
ŽManoochehri, 1984; Treleven, 1987; Baxter et al.,

.1989; etc. . The basic arguments of these studies are
Ž .1 supplier quality is a critical determinant for over-

Ž .all product quality and costs, 2 information of the
suppliers’ quality control system and quality perfor-
mance helps buyers to select the right price level of

Ž .the components, and 3 a close supplier–buyer rela-
tionship is a requisite of information sharing.

Ž .Helper 1991 shows how American automakers’
supplier selection criteria has changed based on sur-
veys conducted during middle 1980s, the period in
which the American purchasing practices were sig-
nificantly affected by Japanese supply management
practices. Descriptive statistics of the research show
that importance of quality criteria increased the most
while that of price went up the least during the

Ž .period. Choi and Hartley 1996 explore supplier
selection practices at various tiers of the supply
chain. They define a new construct called a ‘Con-
sistency Factor’, which encompasses important di-

Žmensions of the competitive priorities conformance
quality, consistent delivery, quality philosophy, and

.prompt response except for ‘Cost’. They found the
‘Consistency Factor’ to be the most important supply
selection criterion in the supply chain.
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Ž .Forker et al. 1997 studied the impact of Total
Ž .Quality Management TQM practices in the supply

chain on the quality performance of suppliers using
both regression and Data Envelopment Analysis
Ž .DEA . TQM practices are measured by such a
variety of constructs as top management support,
productrservice design, supplier quality manage-

Ž .ment, quality data and reporting. Forker et al. 1997 ,
however, could not find a significant relationship
between TQM practices and suppliers’ quality per-
formance. Rather, they found through DEA that the
individual suppliers’ relative efficiency moderates
the relationship between TQM practices and quality
performance. The outcome of this research has lim-
ited generalizability since suppliers’ performance is
measured by a single criterion, acceptable parts per
million.

In this section, we reviewed the literature to estab-
lish the content validity of each construct and associ-
ated scales. Next, we hypothesize the casual relation-
ship among the constructs in order to investigate the
impact of SMO on SPrBP.

3. Research hypothesis and design

As discussed in the literature review, supply man-
agement has become more critical to a company’s

Ž .success. For leading manufacturing buyer compa-
nies, the primary objective is to manage their suppli-
ers to achieve decreased production lead-time, better
delivery reliability, increased quality, and reduced
cost. A key consideration for the buyer is to create
and maintain the right operating environment to en-
able the supplier–buyer value chain to flourish. The
SMO of manufacturers should have a positive influ-
ence on SP.

ŽH1. SMO is positiÕely associated with SP g )0 or1
.SMO™SP in Fig. 1 .

In the literature, SP is considered one of the
determining factors for the company’s operational

Žsuccess Monczka et al., 1983; Baxter et al., 1989;
.Ellram, 1991; Davis, 1993; Levy, 1997 . Harley-

Davidson reports that ‘‘getting suppliers involved’’
has improved overall quality, reduced costs, and
helped Harley-Davidson compete against Japanese

Ž .manufacturers. Choi and Hartley 1996, p. 334 state,
‘‘the importance of supplier selection comes from
the fact that it commits resources while simultane-
ously impacting such activities as inventory manage-
ment, production planning and control, cash flow
requirements, and product quality’’. Benton and Kra-

Ž .jewski 1990 , in their simulation study, examine the
impact of vendor performance on the customer
Ž .manufacturer in a variety of manufacturing envi-
ronments. The results indicate that the impact of
poor vendor performance can vary depending on the
number of stocking points and the degree of product
Ž .part commonality. In general, poor vendor quality
and delivery performance result in higher levels of
inventory and order backlogs. Based on the proposi-
tions and research findings from previous research,
we present the following hypothesis.

ŽH2. SP is positiÕely associated with BP b )0 or1
.SP™BP in Fig. 1 .

A supply chain can be managed effectively when
the supplier and buyer share the information perti-
nent for conducting business and coordinate the pro-

Žcesses and specific transactions Cooper and Ellram,
. Ž .1993 . Das and Goyal 1989 also suggest that syn-

chronization of supply and mutual supports are cru-
cial for the operational success of the manufacturing
companies. For instance, a supplier may have to
carry additional inventories as a result of participat-
ing in the JIT system, if the operations and produc-
tion processes are not synchronized between suppli-
ers and manufacturers. Since supply management
requires tight coordination among the channel partic-
ipants, SMO would also affect the buyers’ manage-
rial practices and performance in a positive manner.
Therefore, we expect the positive association be-
tween SMO and the buyer’s performance to be as
follows.

ŽH3. A SMO is positiÕely associated with BP g )02
.or SMO™BP in Fig. 1 .

These three hypotheses are modeled as depicted
in Fig. 1. As can be seen, the major constructs in this
research are SMO, SP, and BP. Each of the paths
between these three latent variables defines a direc-
tion of causation. To test the causal relationship
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among the constructs, we developed four covariance
structure models, Quality, Delivery, Cost, and Flexi-
bility Models. Each of the four hypothesized struc-
tural models represents the following covariance
structures:

y sg x qz , 1Ž . Ž .1 1 1 1

y sb y qg x qz 2Ž . Ž . Ž .2 1 1 2 1 2

where x , y , y , represents SMO, SP, and BP,1 1 2

respectively. The model is assumed to be additive,
Žlinear, and recursive for more information on the

structure, methods, and assumptions of structural
equation modeling, please see Anderson and Gerb-
ing, 1988; Bollen, 1989, pp. 80–85; Bollen and

.Long, 1993; and Hair et al., 1995 .

4. Data characteristics

The population for the sample is manufacturing
Žcompanies in the US automotive industry Wilson,

.1997 . There are several reasons why this particular
industry was selected. It is an important and visible
industry of the US and world economies. Automo-
tive vehicle production is the largest manufacturing
activity in the world with over 50 million cars

Žproduced yearly worldwide Maxton and Wormald,
.1995 . Automotive production is also one of the

most complex and diverse manufacturing activities
in the world. Production of a vehicle can involve as
many as 30,000 suppliers and service companies
Ž .Dyer et al., 1987 . In addition to its prominence,
this industry was also chosen because of its leader-
ship in the area of TQM and supply management.
Stiff foreign competition over the past 2 decades
forced the automotive industry to focus on improv-
ing the quality of its products and the efficiency of
its processes.

The target respondents for the survey were mid-
dle-level managers at the manufacturing plant level.
Middle-level managers are in the best position to
answer the questions of this survey because of their
experience, expertise, and access to operational and
quality performance data. Since the nature of the
study requires knowledge about management poli-
cies, as well as detailed operational performances,
the individuals in the middle-management position
would be the most appropriate to grasp the intent of

the study. A list of 800 potential respondents was
developed using the 1995 American Society for

Ž .Quality ASQ Automotive Division membership di-
rectory.

The survey instrument was administered to the
sample of 800 manufacturing firms by mail. Those
companies represent a wide range of industries such
as steel, rubber, electronics, painting, plastics, me-
chanical, and foundries. Of the 800 potential respon-
dents, 226 surveys were received. Of the remaining
574 potential respondents, 71 were no longer at the
address indicated and 9 were with companies that
provided a service and had no manufacturing func-
tion. Of the 226 surveys returned, a number con-
tained unanswered questions or questions answered
with ‘‘no opinion’’. There was no particular pattern
to these unanswered questions as evidenced by de-

Ž .scriptive statistics reported in Wilson 1997 . The
final sample size is 176, resulting in a response rate

Ž .of 24.4% 176r720 which correlates favorably with
Žother empirical studies cited Saraph et al., 1989;
.Flynn et al., 1990; Powell 1995 .

The average company size was 398 employees
with the minimum company size of 20, and the
maximum of 10,000. The SIC codes allowed us to
determine that the main sample was well balanced
and diverse. There were many industries represented
by their two-digit SIC code such as nonmetallic
mineral, textile mill production, furniture and fix-
tures, chemicals and allied products, rubber and plas-
tic products, glass products, primary metal indus-
tries, fabricated metal products, electronic and other
electric equipment, and instruments and related prod-
ucts. Eighteen percent of the respondents classified
their manufacturing function as job shop, 37% classi-
fied their processes as batch, 39% classified their
processes as mass production, and 6% classified their
processes as continuous flow.

ŽSMO is measured by four scale items survey
.questions , shown in the Appendix. As shown in the

Appendix, five SP measures, six quality performance
measures, three delivery-related performance mea-
sures, two cost performance measures, and two flexi-
bility measures were collected for 176 manufacturing
companies. The survey respondents rated their com-
pany’s position for these 22 questions on a seven-
point Likert scale. All 22 questions were answered
by the buyer and from the buyer’s perspective. All of
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the scales were standardized, and the directions of
scales were adjusted, if reverse coded, in order to

Žmaintain uni-dimensionality of consistency of direc-
.tion the scales within a construct. The scales were

checked for departures from normality, kurtosis, and
skewness, and all were within acceptable limits.

The measurement model must ensure the content
validity. A survey has content validity if there is
agreement amongst the researchers and the partici-
pants that the items in the survey adequately cover
the domain of the research subject. That is, are we
measuring what we think we are measuring? Content
validity is determined outside the statistical models.
In this study, content validity is based on grounding
the survey questions in the literature and on eliciting
the expert opinion of knowledgeable researchers and
practitioners.

Reliability is a consistency among the scales in
their measurement for a latent construct. Highly
reliable scales are strongly inter-correlated, indicat-
ing that they are measuring the same latent concept
Ž .Hair et al., 1995, p. 621 . Here, statistical analyses
are used to document scale reliability. In order to
develop valid and reliable scales, Cronbach alphas
and factor analysis were used to evaluate each of the
constructs used in this research. Scale internal con-
sistency was checked first by computing Cronbach
alphas. Alpha values of 0.7 or higher are considered
acceptable, with 0.6 being acceptable for new scales
Ž .Nunnally, 1978; Churchill, 1979; Flynn et al., 1990 .

The Cronbach alphas for the key constructs
Ž .scales in this research are shown in Table 1 as

Ž . Ž .follows: SMO 0.795 , SP 0.647 , BP Quality
Ž . Ž . Ž .0.859 , BP Cost 0.576 , BP Flexibility 0.762 , and

Ž .BP Delivery 0.302 . For new scales, only BP Deliv-
ery is significantly below the 0.6 benchmark alpha
value. However, if the item ‘production lead-time’ is
eliminated from the Delivery Performance construct,
the revised Cronbach alpha value is 0.896. The
authors decided to keep the variable, ‘production
lead-time’, because it is such an important and prac-
tical performance measure of delivery performance.
We reran the statistical analysis with ‘production
lead-time’ deleted from Buyer Delivery Performance
and those results are reported in Section 5.2.

Ž .Factor analysis see Table 2 was also performed
on the competitive priority measures related to Buyer
Delivery, Flexibility, and Cost. The objective is to

Table 1
Scales and reliability

aConstruct Measures Cronbach alpha

SMO Involvement 0.795
Quality-focus
Long-term relationship
Reduced supplier-base

SP Supplier cost 0.647
Supplier delivery reliability
Supplier lead-time
Supplier on-time delivery
Supplier quality

Ž .BP Quality Product performance 0.859
Product feature
Product durability
Product conformance
Product reliability

bŽ .BP Delivery Production lead-time 0.302
Delivery speed
Delivery reliability

Ž .BP Flexibility Process flexibility 0.762
Volume flexibility

Ž .BP Cost Cost of poor quality 0.576
Production costs

aSee Appendix for detailed information of the measures.
b If the scale, ‘production lead-time’ is discarded from the

delivery construct, Cronbach alpha increases to 0.896.

see how these seven measures would converge in an
unrestricted factor analysis. Table 2 assures that
three constructs are clearly defined with high load-
ings. The ‘Delivery Performance’ construct consists
of the following three measures: production lead-
time, delivery speed, and delivery reliability. The
‘Flexibility’ factor consists of two measures — pro-
cess flexibility and volume flexibility. The ‘Cost’
factor consists of two measures — production costs
and the cost of poor quality.

The same type of factor analysis was applied to
the remaining competitive priority — buyer–product
quality — as shown in the Appendix and Table 2.
Since the factor loading of the measure ‘product

Ž .serviceability’ is relatively low 0.360 and this mea-
sure is conceptually least related to product quality
in terms of content validity, it is removed from the
final quality construct. The five measures shown in
Table 2 with factor loadings ranging from 0.687 to
0.890 are used here as the buyer’s quality perfor-
mance construct. The Cronbach alpha previously

Ž .reported for Buyer Performance Quality 0.859 is
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Table 2
Factor analysis for the BP construct

Ž . Ž .Buyer operational performance Factor loading Buyer quality performance Factor loading

1 2 3 1

Production lead time 0.555 y0.008 0.477 Product performance 0.840
Delivery speed 0.859 0.230 y0.129 Product feature 0.687
Delivery reliability 0.866 0.263 y0.202 Product durability 0.784
Process flexibility 0.223 0.867 y0.053 Product conformance 0.770
Volume flexibility 0.143 0.884 0.039 Product reliability 0.890
Cost of poor quality y0.182 y0.120 0.743 Product serviceability 0.360
Production costs y0.019 0.100 0.834 – –
Eigen value 2.597 1.501 1.108 Eigen value 3.307
Cumulative variance explained 0.371 0.586 0.731 Cumulative variance explained 0.551

Extraction method: Principal Component Analysis.
Rotation method: Varimax with Kaiser Normalization.

based on these five measures. We ran the statistical
analysis with ‘product serviceability’ added to Buyer
Quality Performance and report those results in Sec-
tion 5.1.

5. Statistical results and findings

Structural equation models decompose the empiri-
cal correlation or covariance among the variables to
estimate the path coefficients. A good causal model

consists of a statistically good measurement and
structural models. The measurement model must be
based on valid and reliable scales as previously
documented. The structural model should meet not
only the requirements of statistical significance for
the path-coefficient estimates, but also the require-
ment of ‘good-fit’ between the hypothesized causal
model and the sample covariance. In addition, a
good causal model must provide a practical and
logical interpretation and represent clearly an under-
lying premise or theory of how certain constructs are
related.

Table 3
Estimation of measurement model parameters — quality and delivery models

Quality Model Delivery Model

Effect indicator Estimate l Error variance Effect indicator Estimate l Error variancei i
Ž . Ž . Ž . Ž .t-value t-value t-value t-value

Ž . Ž . Ž . Ž .SMO Involvement 0.657 12.38 0.569 8.16 Involvement 0.653 12.17 0.573 8.17
Ž . Ž . Ž . Ž .Quality-focus 0.798 18.97 0.364 5.42 Quality-focus 0.793 18.44 0.370 5.42
Ž . Ž . Ž . Ž .Relation 0.664 12.64 0.560 8.04 Relation 0.653 12.17 0.573 8.17
Ž . Ž . Ž . Ž .Supplier-base 0.690 13.71 0.525 7.56 Supplier-base 0.707 14.35 0.500 7.16

UU UUŽ . Ž . Ž . Ž .SP Supplier cost 0.047 0.60 0.998 136.11 Supplier cost 0.043 0.56 0.998 148.05
Ž . Ž . Ž . Ž .Supplier reliability 0.959 36.98 0.079 1.60 Supplier reliability 0.968 35.20 0.062 1.07

U UŽ . Ž . Ž . Ž .Supplier lead-time 0.162 2.12 0.974 39.52 Supplier lead-time 0.161 2.12 0.974 39.96
Ž . Ž . Ž . Ž .Supplier on-time 0.787 21.97 0.381 6.76 Supplier on-time 0.781 21.12 0.391 6.77
Ž . Ž . Ž . Ž .Supplier quality 0.703 16.29 0.506 8.35 Supplier quality 0.698 15.94 0.513 8.38
Ž . Ž . Ž . Ž .BP Product performance 0.827 27.00 0.316 6.22 Delivery reliability 0.881 16.25 0.223 2.34
Ž . Ž . Ž . Ž .Product features 0.600 11.29 0.640 10.04 Delivery speed 0.920 16.71 0.154 1.52
Ž . Ž . Ž . Ž .Product reliability 0.875 33.55 0.234 5.12 Production lead-time 0.238 3.16 0.943 26.27
Ž . Ž .Product conformance 0.715 16.91 0.489 8.11 – – –
Ž . Ž .Product durability 0.705 16.34 0.502 8.25 – – –

Ž . U Ž . UUAll of the path coefficients estimates are statistically significant at 1% level p-0.01 except: significant at 5% level p-0.05 ; not
Ž .significant at 10% level pG0.10 .
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Table 4
Estimation of measurement model parameters — flexibility and cost models

Cost Model Flexibility Model

Effect indicator Estimate l Error variance Effect indicator Estimate l Error variancei i
Ž . Ž . Ž . Ž .t-value t-value t-value t-value

Ž . Ž . Ž . Ž .SMO Involvement 0.649 11.97 0.579 8.24 Involvement 0.653 12.11 0.574 8.15
Ž . Ž . Ž . Ž .Quality-focus 0.794 18.35 0.369 5.37 Quality-focus 0.789 18.09 0.377 5.47
Ž . Ž . Ž . Ž .Relation 0.655 12.19 0.571 8.13 Relation 0.664 12.53 0.559 7.94
Ž . Ž . Ž . Ž .Supplier-base 0.709 14.37 0.497 7.11 Supplier-base 0.703 14.08 0.506 7.22

UU UUŽ . Ž . Ž . Ž .SP Supplier cost 0.049 0.63 0.998 131.72 Supplier cost 0.043 0.56 0.998 149.55
Ž . Ž . Ž . Ž .Supplier reliability 0.964 35.13 0.070 1.32 Supplier reliability 0.970 34.73 0.060 1.11

U UŽ . Ž . Ž . Ž .Supplier lead-time 0.163 2.14 0.974 39.42 Supplier lead-time 0.161 2.13 0.974 39.83
Ž . Ž . Ž . Ž .Supplier on-time 0.783 21.30 0.387 6.72 Supplier on-time 0.779 20.94 0.393 6.76
Ž . Ž . Ž . Ž .Supplier quality 0.700 16.05 0.509 8.33 Supplier quality 0.698 15.89 0.513 8.37
Ž . Ž . Ž . Ž .BP Production costs 0.582 4.64 0.661 4.53 Process flexibility 0.929 4.85 0.138 0.039
Ž . Ž . Ž . Ž .Cost of poor quality 0.694 4.87 0.518 2.62 Volume flexibility 0.663 4.64 0.560 2.95

Ž . U Ž . UUAll of the path coefficients estimates are statistically significant at 1% level p-0.01 except: significant at 5% level p-0.05 ; not
Ž .significant at 10% level pG0.10 .

We begin our discussion of results by reporting
the measurement model results in Tables 3 and 4,
and then the overall structural model fit statistics in
Table 5. Four competitive priority models are evalu-
ated from the buyer’s perspective using the perfor-
mance measures of Buyer Quality, Delivery, Cost,
and Flexibility. We adopt several overall model fit
statistics including the Root Mean Squared Error of

Ž . Ž .Approximation RMSEA Hair et al., 1995 , the
Ž .Normed Fit Index NFI , and the Non-Normed Fit

Ž . Ž .Index NNFI Bentler and Bonnet, 1980 following
the tradition of structural equation modeling. The

results reported here are best described as a confir-
matory model testing strategy.

5.1. The Quality Model

As can be seen in Table 3, all four SMO indica-
tors and five SP indicators are statistically significant

Ž .at the 1% level p-0.01 , except ‘supplier cost
Ž . Ž .p)0.10 ’ and ‘supplier lead-time p-0.05 ’. The

Ž .t-values for BP Quality indicators are all statisti-
cally significant at p-0.01. The overall model fit
statistics for the Quality Model are reported in Table

Table 5
Measures of overall model fit

Quality Delivery Cost Flexibility

Sample discrepancy function value 0.585 0.395 0.479 0.466
Ž .Population discrepancy function value PDF 0.163 0.103 0.245 0.231

— bias adjusted point estimate
RMSEA — point estimate 0.047 0.045 0.077 0.075

Ž . Ž . Ž . Ž .RMSEA — 90% confidence interval 0.021, 0.068 0.006, 0.070 0.053, 0.101 0.051, 0.099
2x test statistic 102.448 60.061 83.832 81.495

Ž .P-value Ho: perfect fit RMSEAs0.0 0.016 0.047 0.000 0.000
Ž .P-value Ho: close fit RMSEAF0.05 0.575 0.600 0.032 0.044

Normed fit index 0.903 0.912 0.865 0.878
Non-normed fit index 0.964 0.967 0.899 0.911
Degrees of freedom 74 51 41 41
Effective number of parameters 31 27 25 25
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Ž5. Browne and Cudeck as reported in Bollen and
.Long, 1993, p. 144 recommend that an absolute

RMSEA value of less than 0.05 indicates a close-fit,
and less than 0.08 suggests a reasonable fit. The
RMSEA probability indicates overall model fit per
degree of freedom. For the Quality Model in Table
5, the RMSEA is 0.047, indicating a close-fit. The

Ž .RMSEA p-value of a close-fit is RMSEAF0.05
s0.575, implying a good model fit. NFI and NNFI
are incremental fit measures that assess the relative
adequacy of a proposed model in relation to a base-

Žline model, often regarded as the null model Hair et
.al., 1995; Hoyle, 1995 . The values of NFI and

NNFI range from 0.0 to 1.0, and a commonly recom-
mended value is 0.90 or higher. The NFI and NNFI
values for the Quality Model are 0.903 and 0.964,
respectively, also supporting the conclusion of a
‘good-fit’ for the Quality Model.

As indicated in Table 6, the three hypotheses are
supported for the Quality Model. The structural
model is shown in Fig. 2 with the associated struc-
tural equations, error variance, and R-square for
each equation. For this structural model, the path
coefficients are all positive and the t-values are
statistically significant at p-0.01. The Quality
Model is a statistically sound recursive model. In the
sense of a confirmatory analysis of structural equa-

Žtion modeling Bollen and Long, 1993, pp. 294–298;
Hair, et al. 1995, pp. 617–627; Hoyle, 1995, pp.

.31–35 , the Quality Model is an excellent model.

Fig. 2. Structural equation of Quality Model.

ŽImproved SMO simultaneously improves SP g1
. Žs0.481 and the buyer’s quality performance g s2

.0.348 . In addition, the improved SP has a direct and
positive impact on the buyer-companies’ quality-re-

Ž .lated performance b s0.342 . In other words, the1

managers of the buyer-companies involved in this
research believe that coordination and cooperation
with its suppliers in an operating environment de-
fined by the four characteristics of an SMO increase
quality-related performance for both supplier and
buyer. This result documents a win–win situation for
both the supplier and buyer.

We reran the statistical analyses with ‘product
serviceability’ added to the BP Quality. The objec-

Table 6
Summary of statistical tests for the supply management models

Model Hypothesis Casual path Point estimate t-value Hypothesis supported

Quality H1 SMO™SP 0.481 6.84 Yes
H2 SP™BP 0.342 4.21 Yes
H3 SMO™BP 0.348 4.04 Yes

Delivery H1 SMO™SP 0.474 6.73 Yes
UH2 SP™BP 0.188 2.07 Yes
UH3 SMO™BP 0.240 2.49 Yes

Cost H1 SMO™SP 0.478 6.79 Yes
UH2 SP™BP 0.261 2.26 Yes
UUH3 SMO™BP 0.124 0.99 No

Flexibility H1 SMO™SP 0.474 6.71 Yes
UUH2 SP™BP 0.126 1.29 No
UUH3 SMO™BP 0.136 1.30 No

Ž . U Ž . UUAll of the path coefficients estimates are statistically significant at 1% level p-0.01 except: significant at 5% level p-0.05 ; not
Ž .significant at 10% level pG0.10 .

Notation: SMO — Supply Management Orientation; SP — Supplier Performance; BP — Buyer Performance.
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tive is to see if ‘product serviceability’ can con-
tribute in improving the model fit and the path
coefficients of the structural model. When we in-
clude ‘product serviceability’ to the Buyer Quality
Performance construct, RMSEA and NNFI are im-
proved by 0.005 and 0.003, respectively. However,
NFI decreased from 0.903 to 0.895. These results are
caused by the fact that the addition of ‘product
serviceability’ improved the degrees of freedom but
worsened the sample discrepancy function value of
the Quality Model. In addition, the path coefficient
between SMO and BP has decreased from 0.348 to
0.344 resulting in a lower R-square of 0.351. Over-
all, these statistical results support our decision of
excluding ‘product serviceability’ from the structural
equation modeling. In retrospect, product serviceabil-
ity is a field maintenance issue somewhat distant
from the factory that we probably should not have
used in our original data collection scheme.

As addressed earlier, major performance charac-
Ž .teristics of SMO are: 1 a long-term relationship

Ž .with suppliers; 2 supplier involvement in the prod-
Ž .uct development process; 3 a reduced number of

Ž .suppliers; and 4 a ‘quality focus’ where quality
performance is the number one priority in selecting
suppliers. For the Quality Model, these results sug-
gest that these four characteristics are meaningful
and have a statistically significant impact on SPrBP.

Ž .If the buyer manufacturer can create and maintain
an SMO, everyone benefits.

5.2. The DeliÕery Model

The measurement model results summarized in
Table 3 for the Delivery Model are similar to the
Quality Model. That is, all four SMO indicators and
five SP indicators are statistically significant at the

Ž . Ž1% level p-0.01 , except ‘supplier cost p)
. Ž .0.10 ’ and ‘supplier lead-time p-0.05 ’. The t-

Ž .values for three BP Delivery indicators are all
statistically significant at p-0.01. The results of
the structural model are summarized in Tables 5 and
6 and Fig. 3. For the Delivery Model in Table 5, the
RMSEA is 0.045, also indicating a close-fit. The

Ž .RMSEA p-value of a close-fit is RMSEAF0.05
s0.600. Therefore, the RMSEA statistics indicate a
good model fit. The NFI and NNFI are 0.912 and
0.967, respectively, supporting a good-fit for the
Delivery Model. Table 5 and Fig. 3 documents that

Fig. 3. Structural equation of Delivery Model.

all three hypotheses are supported and that associ-
ated paths with positive coefficients are statistically
significant at p-0.01 for g and p-0.05 for g1 2

Ž .and b . The R-square values Fig. 3 for the Deliv-1

ery Model are not as high as for the Quality Model.
In summary, the structural model for Delivery is
statistically significant but not quite as strong as the
previous Quality Model.

ŽThe outcome of hypothesis tests H1, H2, and
.H3 for the Quality and Delivery Models highlight

the focus on the customer. As mentioned earlier, the
mission of supply management is to improve the
overall performance of channel participants by coor-
dinating processes that are responsive to customers’
needs. The ultimate goal is customer satisfaction,
and quality and delivery are the most imperative
competitive priorities toward achieving this goal.

We reran the statistical analyses with ‘production
lead-time’ deleted from Buyer Delivery Performance
since ‘production lead-time’ caused a low Cronbach
Alpha for the Delivery Performance construct. When
the ‘production lead-time’ indicator is deleted from
the Buyer Delivery Performance construct, overall fit
statistics improve slightly with minor changes in
coefficients of the effect indicators; RMSEA is im-
proved by 0.007, NFI is improved by 0.009, and
NNFI is improved by 0.003. However, removing
production lead-time also has a negative impact on
the Delivery Model. R-squares of the Delivery Model
decrease from 0.225 and 0.136 to 0.223 and 0.129,

Ž .respectively see Fig. 3 . Also, the removal reduces
the degrees of freedom of the Delivery Model. In-
deed, ‘production lead-time’ is a significant indicator
Ž .t-values3.16 for the Delivery Model, as can be
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Fig. 4. Structural equation of Cost Model.

seen in Table 3. This implies that the covariance
between production lead-time and the other effect

Ž .indicators SMO and SP measures is strong enough
to generate the statistical significance. Therefore,
production lead-time is a useful measure for Buyer
Delivery Performance.

5.3. The Cost Model

ŽThe measurement model for the Cost Model Ta-
.ble 4 indicates almost the same results as that of

Quality and Delivery Models, but the results for the
structural model are significantly different as sum-
marized in Tables 5 and 6 and Fig. 4. For the Cost
Model in Table 5, the RMSEA is 0.077, indicating a
‘‘reasonable to fair’’ fit. As noted previously, Browne

Žand Cudeck as reported in Bollen and Long, 1993,
.p. 144 recommend that an RMSEA of less than 0.05

indicates a close-fit, and less than 0.08 suggests a
reasonable-fit. The RMSEA p-value of a close-fit is
Ž .RMSEAF0.05 s0.032, a low probability of a
close-fit. Therefore, the RMSEA statistics indicate a
reasonable model fit for the Cost Model that could
be due to chance. The NFI and NNFI are 0.865 and
0.899, respectively. The results shown in Fig. 4 and

ŽTable 6 document that the structural path g from1
.SMO to SP is statistically significant at p-0.01

and b is statistically significant at p-0.05 while1
Ž .g is not statistically significant p)0.10 . The2

Ž .third hypothesis H3: SMO™BP is not supported
in the Cost Model. Also, the R-square values in Fig.
4 are relatively low. The small R-squares of the Cost
and Flexibility Models imply that there may exist

many intervening variables, which affect a company’s
cost and flexibility performance.

As can be seen in Table 6 and Fig. 4, increased
emphasis on SMO does not affect the buyer’s cost
performance internally. Therefore, in the strictest

Žsense of confirmatory analysis Bollen and Long,
1993, pp. 294–298; Hair, et al. 1995, pp. 617–627;

.Hoyle, 1995, pp. 31–35 , the Cost Model is rejected.
In fact, failure to support H3 in the Cost Model is an
interesting result. This result indicates that buyer’s
cost-reduction is mainly achieved by the suppliers’
improved quality and delivery performance, not by
the buyers’ internal activities driven by SMO.

Ž .It is important to see that BP Cost is associated
positively with SP although ‘Supplier Cost’ is not a

Žsignificant effect indicator for SP i.e., t-values0.63
.in Table 4 . This result implies that the reduced costs

of buyer companies are mainly achieved not by
suppliers’ cost performance but by suppliers’ quality
and delivery performance. This result conforms to

Ž .what Iyer and Bergen 1997 found in their Quick
Ž .Response QR research. According to Iyer and

Ž .Bergen 1997, pp. 565 , ‘‘price commitments have
played a limited role in QR’’ and ‘‘most of the

Žbuyers claimed no change in wholesale prices sup-
. Ž .plier costs paid to QR manufactures suppliers ’’.

5.4. The Flexibility Model

The measurement model for the Flexibility Model
Ž .Table 4 provides almost the same results as that of
the Cost Model. The results of the structural model
are summarized in Tables 5 and 6 and Fig. 5. For the

Fig. 5. Structural equation of Flexibility Model.
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Flexibility Model in Table 5, the RMSEA is 0.075,
indicating a reasonable model fit. The RMSEA p-

Ž .value of a close-fit is RMSEAF0.05 s0.044, and
the probability is low of a close-fit. Whereas NFI of
0.878 indicates an acceptable fit, NNFI of 0.911
supports partially a ‘good-fit’ for the Flexibility
Model. The results reported in Fig. 5 and Table 5

Ždocument that only the structural path g from1
.SMO to SP is statistically significant at p-0.01,

while g and b are not statistically significant2 1
Ž . Žp)0.10 . Since only the first hypothesis H1:

.SMO™SP is supported in the Flexibility Model,
the Flexibility Model is rejected in the context of
confirmatory analysis. Also, the R-square values in
Fig. 4 are not as high as the Quality and Delivery
Models.

In summary, increased emphasis on an SMO and
the subsequent improvement in SP may not affect
the buyers’ flexibility performance. There are some
possible explanations as to why this result happened.
First, volume and process flexibility has an internal
focus and most likely is a function of the buyer’s
internal capacity management and forecasting capa-
bilities. These internal capabilities are far removed
from the supply chain constructs used in this study.
As defined in this research, buyer’s manufacturing
flexibility may not respond to the SMO. Second,
flexibility might be a low priority among the compet-
itive priorities in a supply chain whereas the factory
might view ‘flexibility’ as desirable. In the supply
chain literature, volume flexibility and process flexi-
bility are either not mentioned or not as strongly
emphasized as other competitive priorities such as
quality and delivery.

6. Conclusions and discussion of results

Practitioners as well as researchers have advo-
cated the advantages of supply chain management.
This research identified four major characteristics of
supply management that help to create an SMO. The
impact of this construct on the performance of both
suppliers and buyers is tested using a confirmatory
structural equation modeling approach. The general
research outcome is that an improvement in SMO
improves both suppliers’ and buyer’s performance

especially when the buyer emphasizes quality and
delivery as its competitive priorities. More specific
findings and relevant managerial implications of this
research can be summarized as follows.

Ž .1 The following four performance character-
istics of an SMO are major contributors to improved

Ž .performance of the supply chain: a a long-term
Ž .relationship with suppliers; b supplier involvement

Ž .in the product development process; c a reduced
Ž .number of suppliers; and d a quality focus. Manu-

Ž .facturing firms buyer with a higher level of SMO
resulted in improved performance of both the sup-
plier and buyer.

Ž .2 The Quality and Delivery Models, as defined
in this research, are good causal models because they
are statistically significant and sound and provide a
practical and logical interpretation. Moreover, the
Quality and Delivery Models support the supply
chain management theory that SMO improves not
only SP but also the buyer’s competitive priorities,
some more than others.

Ž . Ž .3 For American manufacturers buyers in the
automobile industry, improvements in the SMO are
more statistically significant for quality and delivery
performance than for flexibility and cost perfor-
mance. Buyer flexibility and cost performance are
most likely influenced by other variables that are not
analyzed in this study. For example, buyer volume
and process flexibility has an internal focus that is a
function of the buyer’s internal capacity capabilities.

Ž .4 Buyer Cost Performance is positively associ-
ated with SP although ‘Supplier Cost’ is not a signif-
icant effect-indicator for SP. This result implies that
the cost reduction of a buyer company in a supply
chain may be achieved by the suppliers’ quality and
delivery performance, not by their cost performance.

Ž .5 When cost reduction is a top competitive
Ž .priority, it is imperative for manufacturers buyers

to simultaneously adopt other strategies in addition
to SMO in order to reduce internal costs consider-
ably. The Cost Model lacks a direct linkage between
the SMO and the buyer’s internal cost performance,
and therefore, other cost reduction strategies such as
reducing setup time or overhead costs must comple-
ment an SMO.

Ž .6 When volume and process flexibility are top
competitive priorities, an SMO may not be an effec-
tive way to achieve the desired flexibility.
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Most of the findings in this research conform to
the conjectures and propositions of practitioners and
researchers in the supply management area. For ex-
ample, the goal of supply management at Honda is to
find and develop world class suppliers who will
share Honda’s systematic approach to improving
quality, developing technology, and meeting target

Ž .costs. Therefore, supply management featuring 1 a
Ž .long-term relationship or partnership, 2 supplier

Ž .involvement in the product development process, 3
Ž .a reduced number of suppliers, and 4 a quality

focus in choosing suppliers is a strategic choice at
Honda.

The results of this research also indicate that
‘supply management’ is not a panacea to improve all
the competitive priorities of the buyer. We learn
much from the insignificant results from the Cost
and Flexibility Models. Given the relatively weak
association between SMO and BP FlexibilityrCost,
it is reasonable to accept that the buyer’s objective of
reducing cost and enhancing manufacturing flexibil-
ity cannot be accomplished without strong internal
managerial efforts that complement an SMO.

Future research can improve upon this research by
Ž .1 using more than two supply chain participants
Ž . Ž .supplier and buyer ; 2 using more than two perfor-
mance indicators for the ‘Buyer Cost Performance’
and ‘Buyer Flexibility Performance’ constructs, re-

Ž .spectively; 3 investigating whether these results
Ž .hold for first versus second tier suppliers; and 4

expanding our definition of SMO andror the exter-
nal operating environment. On the latter point, indus-
try, market, product, and production characteristics
would provide useful insights into ‘‘what type of
SMO is best in particular situations?’’

Appendix A. Survey questions and construct
scales3

( )I. Buyer-Supplier Management Orientation SMO

Please indicate your level of agreement or dis-
Žagreement with the following statements. The

3 All 22 questions were answered by the buyer and from the
buyer’s perspective.

seven-point Likert scale is anchored at one end with
‘‘Strongly Disagree’’ and the other end with

.‘‘Strongly Agree.’’

Ø We strive to establish long-term relationship with
suppliers.

Ø Suppliers are actively involved in our new prod-
uct development process.

Ø Quality is our number one criterion in selecting
suppliers.

Ø We rely on a small number of high quality suppli-
ers.

( ) ( )II. Supplier Vendor Performance SP

Over the past two years, please indicate the change
in each of the following measures for your suppliers.
ŽThe seven-point Likert scale is anchored at one end
with ‘‘Significant Decrease’’ and the other end with

.‘‘Significant Increase.’’

Ø Lead times
Ø On-time delivery
Ø Delivery reliability
Ø Quality
Ø Cost

( ) ( )III. Buyer Manufacturer Performance BP

Over the past two years, please indicate the change
in each of the following dimensions of product qual-

Žity. The seven-point Likert scale is anchored at one
end with ‘‘Significant Decrease’’ and the other end

.with ‘‘Significant Increase.’’

Ž .1 Product quality

Ø Performance
Ø Features
Ø Reliability
Ø Conformance to specifications
Ø Durability
Ø Serviceability

Over the past two years, please indicate the change
Žin each of the following operating measures. The

seven-point Likert scale is anchored at one end with
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‘‘Significant Decrease’’ and the other end with
.‘‘Significant Increase.’’

Ž .2 Delivery

Ø Delivery speed
Ø Delivery reliability
Ø Production lead time

Ž .3 Costs

Production Costs
Production lead time

Ž .4 Flexibility

Process flexibility
Volume flexibility
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