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Abstract

Even though much attention has been focused on supply chain management (SCM) concepts in recent years, its

interlinking with the quality management perspective is often limited and tangential in nature. While the importance of

quality management is universally recognized, academic researchers need a more focused approach in evaluating

quality management issues within the internal and external supply chain contexts. Consequently, in this study we define

the concept of supply chain quality management (SCQM), and evaluate its relevance in academic and industrial practice

by comprehensively reviewing prior quality and SCM literature in major journals and inductively identifying the themes

that emerge within it. In particular, we take a more critical look at those published studies that specifically lie at the

interface of quality and external SCM, and argue that quality practices must advance from traditional firm centric and

product-based mindsets to an inter-organizational supply chain orientation involving customers, suppliers, and other

partners. We also show that SCQM across inter-organizational supply chains has received scant research attention,

even though that perspective is sorely needed in delivering value to customers in often globally scattered supply chains.

A case study of a firm that is a first-tier supplier in an offshoot of automotive supply chain is presented to better

illustrate the SCQM themes and their treatment in industrial practice. Based on our research, the case study, and

experience of working with firms in the domain of quality management and the ISO 9001 certification processes, we

propose a Quality-SCM framework that can be used to place prior work in perspective, as well as identify three specific

opportunities for future SCQM research.
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1. Introduction

In the struggle for marketplace advantage,
organizations, consultants, practitioners and aca-
demics have attempted to organize and integrate
d.
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supply chain management (SCM) concepts and
practices into their business processes. As a result,
many discovered that this subject is neither
well defined nor easily implemented, but encom-
passes an enormous breadth of topics requiring
radical new thinking. Moreover, SCM involves
challenges such as developing trust and collabora-
tion among supply chain partners, identifying best
practices that can facilitate supply chain process
alignment and integration, and successfully im-
plementing the latest collaborative information
systems and Internet technologies that drive
efficiencies, performance, and quality throughout
the supply chain.
Much like the recent emergence of SCM

initiatives, the topic of quality management and
improvement has dominated most manufacturing
and service organizations since the early 1970s.
During this era, foreign competition challenged
the ingrained beliefs of organizations whose
quality programs consisted primarily of traditional
intra-organizational tools and strategies that
resulted in limited success. Deming (1986) cited
several ‘‘diseases and obstacles’’ for the inability of
organizations to compete globally during this
period, including the lack of constancy of purpose,
performance measurement and evaluation, em-
phasis on short-term profits, and lack of manage-
ment support. Garvin (1983) conducted a study
comparing practices in US and Japanese firms and
concluded ‘‘superior levels of performance come
not from national traits or cultural advantages,
but from sound management practices deliberately
and systematically applied.’’ Although much has
been written about the successful total quality
resurrection in the 1980s of companies such as
Harley–Davidson motorcycles (Reid, 1989) and
Xerox (Howard, 1992), empirical studies that have
investigated the process of total quality manage-
ment (TQM) or quality initiatives on operational
performance have produced mixed results (Kay-
nak, 2003; Samson and Terziovski, 1999). Kaynak
(2003) commented that research design may be the
culprit for the inconsistency of results, but a
fundamental review of the varying definitions of
quality and the ‘‘broad assortment of analytical
tools and quality issues’’ from well-known quality
gurus such as Crosby, Deming, Feigenbaum,
Ishikawa, Juran, Shewhart and Taguchi (Hoyer
and Hoyer, 2001) may have also contributed to the
varied success of early organizational attempts to
establish and launch quality programs. Garvin
(1984) further supported this multifaceted concept
of quality by identifying five major approaches to
defining the ideal meaning of quality (e.g. trans-
cendent, product-based, user-based, manufactur-
ing-based and value-based) that generate
perceptual differences and attitudes among man-
agers, functional departments, academics, and
even customers. It is simple to recognize from
Garvin’s analysis how organizations that strive to
compete on the quality playing field may pursue
quality initiatives that fail to show real results and
sustain competitiveness in the global market,
simply because they fail to communicate precisely
what they mean by the term ‘‘quality.’’ Moreover,
the relevance of the impact of the quality move-
ment in the international marketplace for the last
30 years is well established and documented by the
loss of manufacturing jobs to those competitors
who successfully understand and translate custo-
mer requirements to final products and services.
Malhotra et al. (1994) conducted a survey of
American manufacturing Vice Presidents and
reported that quality management was a key
strategic issue facing most manufacturing compa-
nies in the 1990s.
In the past decade however, companies have

begun to recognize not only the need for continual
quality improvement and meeting the needs of
their immediate customers, but also the necessity
of competing quickly and efficiently in ever-
changing global markets. As a result, SCM has
come to the forefront as a philosophy by which
firms can operate inter-organizationally, and
merge both strategic initiatives and upstream and
downstream processes in order to achieve business
excellence. Traditional quality programs focusing
on approaches such as TQM, the Malcolm
Baldrige National Quality Award (MBNQA) and
ISO 9001 (international quality management
system standard), must now transform to a supply
chain perspective in order to simultaneously make
use of supply chain partner relationships and
quality improvement gains essential to market-
place satisfaction.
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In the reality of intense global competition,
SCM principles and technologies are taking center
stage as a means to achieve business excellence.
This SCM movement embraces quality manage-
ment initiatives, further supporting the notion that
product quality is only one aspect of quality-
oriented continual improvement programs leading
to competitive leadership. Highly publicized com-
panies such as Wal-Mart and Dell Computer
(Table 1) have integrated their supply chains to
make efficient use of information and technologies
while orchestrating all activities of the chain (Lee,
2000; Kinsella, 2003). Satisfying final customers
can only be achieved when the whole chain
commits, integrates, and coordinates to pursue
coherent and innovative practices (Simchi-Levi et
al., 2000).
Table 1

Excellence in supply chain management

Dell computer

Inventory management Dell manufactures more than 50,000 co

every day, but carries only four days o

inventory (competition carries 20–30 d

Supplier management Only about 30 Dell suppliers provide

direct material purchased. If supplier

exceed 10 days, Dell works with the su

lower inventory.

Production

management

Dell took a make-to-stock (MTS) indu

shifted it to make-to-order (MTO). O

pulled through manufacturing based o

orders.

Information

management

More than 50,000 orders come throug

Internet. Dell’s legacy order managem

system records all the orders and relea

to manufacturing. Production lines ar

scheduled every two hours.

Technology

management

Technology in Dell’s supply chain pro

provides efficiencies, immediate

communication with suppliers and im

operations internally.

Quality management To address quality issues Dell launche

Critical Supplier Partnership Program

in improvement in quality metrics and

continuity of supply. This program re

early field failures by 37% and manuf

line failures fell from 15,000 to 3000 d

parts per million (dppm).

Sources: Jacobs (2003), Supplier Selection & Management Report (20
In order to further examine the role of quality in
a supply chain framework, our focus in this paper
is to rigorously analyze prior work that integrates
quality management principles within the supply
chain arena. Subsequently, we identify dominant
themes and gaps within this literature base, and
use it to define future research opportunities and
agendas in this area. We also show how the pursuit
of this research agenda can help practicing
managers improve their operations and bottom
line performance. This paper illustrates that
compartmental and departmentalized quality
functions of the past are obsolete and must now
integrate with the overall strategic business direc-
tion of the entire marketplace.
This paper is organized in the following manner.

In Section 2, we present the research that intersects
Wal-Mart

mputers

f

ays)

Wal-Mart uses cross-docking and hub-and-

spoke distributions centers to eliminate

unnecessary handling and storage of product

while targeting a large geographical area.

75% of

levels

pplier to

Wal-Mart gives better payment terms to

suppliers for their use of electronic ordering

and information sharing between Wal-Mart

and the supplier. (e.g. Proctor & Gamble).

stry and

rders are

n actual

Wal-Mart initiated the practice of ‘‘everyday

low prices’’ in which there’s no need for weekly

sales or special promotions (now almost

standard in the retail industry).

h the

ent

ses them

e

Wal-Mart launched its own satellite creating a

communication network to monitor orders and

shipments with all stores and suppliers ensuring

the quality of data.

cess

proved

Wal-Mart issued a RFID technology mandate

to the top 100 suppliers by 2005 (Wal-Mart

technology standard).

d the

resulting

duced

acturing

efective

Wal-Mart achieves a very high degree of quality

with respect to loading pallets and merchandise

in correct condition on its trucks that

accurately match the bill of lading. High

quality procedures minimize loss or damage

during material handling within the

warehouses and during transportation.

02), and Moore (1993).
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the topic of quality in the supply chain and present
a definition of ‘‘supply chain quality management
(SCQM)’’. In Section 3, we introduce a case study
of a US Southeastern firm engaged in an industry
that is an offshoot of the automotive sector.
Section 4 breaks out the thematic linkages related
to the SCQM definition, and discusses each stream
thus identified with respect to both the extant
literature as well as quality practices as evidenced
at the case firm. Section 5 introduces our
taxonomy. Section 6 discusses a future research
framework, after which we conclude in Section 7
with some closing thoughts and comments.
2. Quality management and supply chain research

Several research studies considered some aspect
of quality management within a supply chain
perspective. The research domain for our paper
spans across journals primarily consisting of
leading journals from the field of Productions
and Operations Management (Barman et al., 2001)
such as Journal of Operations Management
(JOM), International Journal of Operations and
Production Management (IJOPM), Production
and Operations Management (POM), Interna-
tional Journal of Production Economics (IJPE),
Decision Sciences, Omega, International Journal
of Production Research (IJPR) and European
Journal of Operational Research (EJOR). Other
journals included in this review include Interfaces,
International Journal of Physical Distribution and
Logistics Management (IJPDLM), Total Quality
Management (TQM ), Journal of Supply Chain
Management (JSCM) and Integrated Manufactur-
ing Systems (IMS). The directed purpose of this
investigation is to identify those papers that lie on
the intersection of quality and supply chain topics,
so that we can focus upon and examine quality
research positioned strictly in the supply chain
context. Each article selected encompasses a theme
or body of knowledge relevant and helpful to
understanding a topic we identify as ‘‘SCQM.’’
We find that even though the philosophies of

quality management and SCM have been re-
searched extensively in the literature, few studies
examine these agendas jointly. Rather, the topic of
quality management in the supply chain is largely
fragmented and dispersed across many other
disciplines such as supplier–buyer activities, stra-
tegic management, manufacturing practices, and
process integration. In fact, the term ‘‘SCQM’’ is
not a term or phase that is found to be used in the
literature, thus supporting our view that research
about quality management in the supply chain is
highly disjointed and lacks treatment as a sig-
nificant dimension of SCM. As discussed above in
the introduction section, principles of quality
management stem from the writings of quality
gurus around a variety of subjects such as product
conformance, quality control and analysis, orga-
nizational culture, business excellence, customer
satisfaction, performance measurement and the
processes that unite them. Evans and Dean, (2000)
contend that there are as many different ap-
proaches to TQM as there are businesses, but that
most share the basic elements of (1) customer
focus, (2) strategic planning and leadership, (3)
continuous improvement and learning, and (4)
empowerment and teamwork. In addition, Mehra
et al. (2001) compiled an extensive review of TQM
research and suggested that there are at least 45
elements that affect TQM implementation cate-
gorizing these topics into the five key areas of (1)
human resource focus, (2) management structure,
(3) quality tools, (4) supplier support and (5)
customer orientation.
Similarly, various literature reviews and analysis

of SCM literature reveal that this evolving body of
knowledge stems from the research disciplines of
physical distribution, transportation and net-
worked systems of materials, logistics and trans-
portation, services, supply base integration and
information (Croom et al., 2000; Tan, 2001).
Fig. 1 portrays the principle components reflect-

ing the background of quality management and
supply chain research. As a result of the integra-
tion of these two bodies of knowledge, we believe
that the merger of quality management and SCM
perspectives requires some type of definition so
that it may be looked upon as an emerging and
viable area of research. For the purposes of this
paper, we provide below our definition of
‘‘SCQM’’ which builds upon the related definition
by Ross (1997) and extends it further into the
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Fig. 1. Principle components of quality management and supply chain research.
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process centric view of SCQM that we examine
throughout this study.

SCQM is the formal coordination and integra-
tion of business processes involving all partner
organizations in the supply channel to measure,
analyze and continually improve products,
services, and processes in order to create value
and achieve satisfaction of intermediate and
final customers in the marketplace.

We use a comprehensive review of extant
literature and this definition to provide an agenda
for the future study of SCQM principles. We also
leverage our understanding of these principles
through our experience of working with an actual
company in an All Terrain Vehicle (ATV)
component supply chain, which we describe next.
Lessons learned from this case study are integrated
into the thematic analysis of SCQM theories and
practices.
3. Case study of ABC Technologies

As a means to illustrating our SCQM themes
and resulting taxonomy, and also to explore the
dynamics of a supply network, we present a case
study of a firm named as ABC Technologies
(company name has been changed to protect the
confidentiality of the firm). This firm, located in
the southeastern United States, is a Tier 1 supplier
to Honda America. It manufactures ATV suspen-
sion arms, steering shafts, catalytic converters, and
motorcycle disc brakes. Owned 70% by Honda,
the parent company is a global firm with nine
overseas divisions in China, India, Indonesia,
Philippines, Thailand, and the United Kingdom.
Although Honda is the primary customer, ABC
Technology does business with approximately 100
suppliers on the inbound side, all of which are also
Honda-approved sources. ABC Technology’s an-
nual sales are approximately 80 million dollars. It
employs 250 people, and became registered to ISO
9001:2000 in 2003. Throughout the course of
gathering data during a quality audit at the case
firm, as well as an interview with the Assistant Vice
President, the subjects of quality conformance,
customer satisfaction, and delivery reliability were
conveyed as the most emphasized, reinforced, and
articulated beliefs at the company. This internal
conviction stems from Honda’s marketplace mis-
sion to ensure quality products while delivering
value and innovation to the final customer. In that
regard, our case firm represents many cutting edge
supply chain quality practices prevalent in the
industry today.
ABC Technology managers are actively in-

volved in product quality by promoting and
highlighting the importance of customer require-
ments and the critical nature of manufactured
components to all employees. ABC managers
consider it essential for employees to understand
the ‘‘functionality and use’’ of the product and all
possible liability issues that are relevant to the
product. This message is consistently reinforced in
employee orientation, daily departmental kick-off
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meetings, and weekly management meetings.
Further, ABC Technology involves its employees
in problem-solving teams and customer site visits
to understand these liability concerns and resolve
quality issues. Specifically, ABC actively utilizes
the ‘‘five principles of problem solving’’ method to
resolve quality concerns. The steps of this process
include (1) problem discovery information and
problem statement, (2) identification and selection
of root cause(s), (3) countermeasure(s) defined and
implemented, (4) countermeasure(s) confirmation
and evidence of effects, and (5) feedback and feed
forward. Cross-functional teams composed of
managers and associates conduct this problem
solving activity that is focused on improving
processes that span departments and supply chain
partners.
Information for this case study was gathered

during a ISO 9001:2000 pre-assessment audit by
the local NIST sponsored manufacturing technol-
ogy center. In addition, a detailed structured
interview (Appendix A) was conducted with the
Assistant Vice President of the firm. ABC Tech-
nologies was selected as an ideal case firm for this
article due to its demonstrated quality-oriented
culture and inter-organizational activities that
span the customer and supply base. During the
audit, the authors observed progress towards
quality performance objectives, management sys-
tem and manufacturing process activities, and
continual improvement initiatives. The President
and key managers in the facility were interviewed
regarding the quality management system activ-
ities, customer requirements, and quality program
initiatives.
4. Supply chain and quality themes

We specifically reviewed those SCM and quality
management articles from the journals mentioned
earlier that integrate quality perspectives into a
supply chain focus. Criteria emphasizing the key
concepts of ‘‘supply chain’’ and ‘‘quality’’ gov-
erned our search of articles, which we conceptually
cluster and organize by thematic linkages with
common and similar patterns among topics. These
thematic linkages are shown in Table 2. We find
inductively that this literature can be logically
categorized into the themes of (1) communication
and partnership activities, (2) process integration
and management, (3) management and leadership,
(4) strategy, and (5) best practices. As shown in
both Table 2, the thematic organization of extant
literature that intersects both quality and supply
chain domains illustrates that several papers over-
lap and cut across more than one theme, but all
focus on some aspect of quality or quality
management from a supply chain perspective.
We summarize the main contributions of this
research in Table 3, and discuss it next in the
context of these themes.

4.1. Communications and partnership activities

Several authors in the above body of work
researched the premise of supply chain commu-
nication and partnership activities. In essence, the
main theses of this work involved organizations
working closely together and nurturing relation-
ships with other members of the supply channel in
order to share goals, coordinate activities, and
improve performance. Tan et al. (1999) discussed
the commitment involved to integrate channel
suppliers, manufacturers, and customers in order
to achieve both long-term growth and financial
objectives. Collaborative relationships are also
topics reviewed by Choi and Hartley (1996), Forza
and Filippini (1998), Waterson et al. (1999), Wong
and Fung (1999), Mangiameli and Roethlein
(2001), Stanley and Wisner (2001), Fynes and
Voss (2002), Mehra et al. (2001), and Wong
(2003). This research reinforces the concept that
strong, structured and mutual supply chain
partner relations result in breaking down the
sometimes intangible characterizations of quality,
and create definitions that support final customer
quality (Mangiameli and Roethlein, 2001).
Additional research investigated the implemen-

tation of ISO 9001 as a partnering program.
Romano (2002) found among Italian firms that
although ISO 9001 registration has no significant
effect on product quality or cost performance, the
mere fact that a supplier is registered resulted in a
higher level of trust in suppliers’ internal quality
systems. However, Romano and Vinelli (2001)
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Table 2

Thematic linkages in quality and supply chain management research

Communication and partnership activities Management and leadership Best practices

Effective customer relations [1] [29] [31]

Management of supply base activities

[19] [30]

Co-management of goals by partners [2]

Building trust [12]

Collaborative relationships (e.g. custo-

mer involvement) [9] [15] [17] [19]

Relationship strengthening [33]

Supplier selection criteria [32]

Management involvement, commitment

and attitudes [1] [24] [31]

Management understanding of TQM

tools/systems [1] [24]

Effective management of upstream and

downstream operations [1] 31]

Innovation/knowledge-creating leader-

ship [31]

Materials management [4]

Supplier management [4] [8]

Customer relationships [4]

Logistics [4]

Supplier certification/reduction [18]

Strategic partnership [9]

Design for quality [18]

Process control and improvement

[18]

Inspection [18]

JIT capability [5] [9] [28]

TQM implementation [9] [16] [26]

ISO 9001 implementation [12] [21]

[22] [23] [24]

Role of Quality Department [8]

Information sharing [18]

Training [8]

Reporting and analysis of quality

data [8]

Team-based groups [9]

Computer-based technology [9]

Manufacturing cells [9]

Process integration and management Strategy

Redefined process definitions extended

to supply chain [2] [10] [31]

Process improvement in conjunction

with partners [2] [10] [31]

Tying internal work practices to custo-

mer/supplier interactions [6] [7] [34] [35]

Process measurement and control in

supply chain [11] [31]

Vertical integration [27]

Link and align business practices and

activities to performance, partner goals

and customer needs [1] [3] [5] [14]

Pursue quality initiatives and

approaches [4] [18]

Supply chain integration [5] [13] [20]

Supplier management orientation [1] [3]

[18] [25]

Multi-directional communication [13]

[17]
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concluded that ISO 9001 registration alone does
not become a driver for customer–supplier co-
operation and that joint collaborative programs
may require other characteristics such as common
strategic visions and asset sharing.
Communication and partnership activities at

ABC Technologies are strategically integrated
with their customer, and are what we describe as
inter-organizational (e.g. externally focused).
Every quarter, ABC Technologies attends an
international ‘‘Four Region Summit’’ to discuss
business plan results, performance metrics, pro-
duct innovation, value analysis and quality with
the customer. One of the greatest benefits of
attending these meetings is the collaboration and
exchange of information with other Honda sup-
pliers in the supply network. The open exchange of
information about quality issues and value-added
projects has resulted in the initiation of continual
improvement opportunities at ABC Technologies.
Many times, as a result of topics that were
introduced and discussed at these quarterly meet-
ings, managers may organize and deploy project
teams to analyze the feasibility of internal process
changes and improvements to improve flexibility,
responsiveness or delivery performance. The for-
mal interaction at the quarterly meeting creates a
cooperative environment among Honda suppliers
to talk not only with the customer, but also with
each other about activities that add value, improve
competitiveness and ultimately enhance the ex-
perience of the final customer.
In contrast, partnership and communication

activities with ABC Technology’s own suppliers
are integrated, yet can be described as more
traditionally structured and formally organized
around the objectives of product quality assurance
and delivery reliability. In this supply chain,
Honda R&D in Japan is involved in all phases of
technical development and every supplier must be
Honda approved in order to supply parts. Since
Tier 1 suppliers manage Tier 2 suppliers, ABC
Technologies must in turn define common objec-
tives and communicate quality performance me-
trics, delivery schedules, and other information to
its suppliers.
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Table 3

Thematic summary of quality and supply chain management research

Category Authors Main findings

Communication and

partnership activities

[1] Tan et al. (1999) Effective customer relations positively affects performance

[2] Romano and Vinelli

(2001)

Joint definitions and co-management of goals by partner organizations

(customers/suppliers) improve supply networks ability to meet the

expectations of the final consumer

[9] Waterson et al.

(1999)

Survey reveals that supply chain partnering predicted for future use by

more than 60% of companies

[12] Romano (2002) ISO 9000 certified suppliers tend to be more reliant and viewed by

customers as more trustworthy

[15] Wong and Fung

(1999)

Collaborative and structured relationships with suppliers in meeting

quality objectives (case study)

[17] Mangiameli and

Roethlein (2001)

Multi-directional communication between channel partners (case

study)

[19] Stanley and Wisner

(2001)

Implementation of cooperative purchasing/supplier relationships had a

significant association with purchasing’s ability to deliver service

quality to internal customers

[29] Forza and Filippini

(1998)

Obtaining customer satisfaction (caused construct) requires greater

attention to factors which concern downstream relations with

customers such as the involvement in quality improvement programs

(causing construct=TQM link with customers)

[30] Wong (2003) Application of the supply chain excellence model (see Kanji and Wong

1999) applying TQM principles (7 themes) that provides insight into

success factors of managing supply partners

[31] Mehra et al. (2001) Study of future role of TQM in businesses facing global markets.

Literature review grouped into 5 categories include ‘‘supplier support’’

and ‘‘customer orientation’’ (customer focus)

[32] Choi and Hartley

(1996)

Supplier selection practices suggest that quality conformance is most

important factor

[33] Fynes and Voss

(2002)

Strong buyer-supplier relationships will improve design quality.

Process integration and

management

[2] Romano and Vinelli

(2001)

Define and develop new product/process solutions at both the

operative and strategic level in order to meet final consumer

requirements (case study)

[6] Salvador et al.

(2001)

Interacting with customers on both quality and materials flow issues

generally affect an organization’s time-related performance as partially

mediated by changes to/improvements to internal practices

[7] Gotzamani and

Tsiotras (2001)

Use of ISO 9001 offers good first step towards TQM (standard includes

process management) Work practices tied to close interactions with

customers and suppliers ISO 9001’s most important contribution is

process management

[10] Segars et al. (2001) Formalization of process boundaries extending to suppliers and

customers (Value-added processing)

[11] Beamon and Ware

(1998)

System process quality model for identification, measurement and

control of supply chain system

[27] Singer et al. (2003) Cost model analyzing how vertical integration improves quality for the

end customer while increasing cost (mutually beneficial transfer

contract)

[31] Mehra et al. (2001) Study of future role of TQM in businesses facing global markets.

Literature review grouped into 4 categories of management

concentration including customer focus, process focus, innovation

focus and environmental focus

[34] Park et al. (2001) Process management found to be a practice employed by ‘‘high

C.J. Robinson, M.K. Malhotra / Int. J. Production Economics 96 (2005) 315–337322
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Table 3 (continued )

Category Authors Main findings

performers’’ thus having effect on quality, delivery, cost performance

(as evaluated by customer). Processes include statistical techniques,

cycle time reduction, continuous improvement

[35] Ahire and Dreyfus

(2000)

Process quality management (involvement of customers/suppliers in

process design) has a positive effect on external quality (enables final

quality)

Management and

leadership

[1] Tan et al. (1999) Management responsiveness to firm’s competitive environment,

involvement and effectiveness and management understanding of and

use of TQM tools, management of supply base and customer-focus

positively affects performance

[24] Yeung et al. (2003) Quality management (ISO 9001, customer focus, supplier management)

effectiveness is dependent on the attitudes and commitment (also

confidence of understanding the requirements) of senior management

[31] Mehra et al. (2001) Study of future role of TQM in businesses facing global markets.

Literature review grouped into 4 categories of management

concentration including customer focus (customer partnership),

process focus, innovation focus (knowledge-creating leadership) and

environmental focus

Strategy [1] Tan et al. (1999) Effective management of supply base activities and customer-focus

positively affects performance (use of TQM tools and practices, link

business practices to performance, alignment of business practices to

strategy)

[3] Narasimhan and

Jayaram (1998)

Causal framework that suggests that supplier integration, strategic

integration and customer integration across the supply chain

determines customer responsiveness

[4] Ulusoy (2003) Strategies supporting quality is fundamental requirement for sustaining

existence in market (survey of Turkish firms)

[5] Tan et al. (2002) Link business practices to performance. Factors studied SC

integration, info sharing, SC characteristics, customer service

management, JIT, geographical proximity. Integration requires

massive commitment from all supply chain members

[13] Olhager and

Selldin (2004)

Survey of supply chain strategies including supply chain (SC) design,

SC integration, SC planning and control and SC communication (e.g.

supplier selection based on quality most important)

[14] Kanji and Wong

(1999)

Development of SCM model. Principles and concepts include

leadership, customer focus, cooperative relationship, integrated process

and information management, continuous improvement and business

excellence

[17] Mangiameli and

Roethlein, (2001)

Multi-directional quality awareness and communication between

channel partners (case study) can be a competitive advantage

[18] Tan et al. (1998) Firm’s internal quality approach and supply base management

practices can play a significant role in achieving corporate objectives if

implemented concurrently

[20] Rosenzweig et al.

(2003)

Integration intensity and positive performance effects (quality,

delivery, reliability, flexibility, cost leadership) of highly integrated

supply chains

[25] Shin et al. (2002) Supplier management orientation positively associated with business

performance (both buyers and suppliers)

Best practices [4] Ulusoy (2003) Best practices from benchmarking survey and supply chain analysis are

logistics, supplier relations, customer relations and production

[5] Tan et al. (2002) SCM factors JIT capability and supply chain characteristics have
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Table 3 (continued )

Category Authors Main findings

positive relationship with overall product quality Delivery and

communications improve overall customer service levels Six constructs

of SCM practices

[8] Forker et al. (1997) Practices positively related to performance: (1) Supplier QM, (2) Role

of the Q. Dept., (3) Training, (4) Q. Data and reporting. Product/

service design varied among firms

[9] Waterson et al.

(1999)

Most successful practices for quality improvement: TQM, Team-based

groups, Manufacturing Cells and Integrated computer-based

technologies (survey). Most common practices: SC partnering, TQM,

JIT, team-based working and integrated computer-based technology

(survey)

[12] Romano (2002) ISO 9001 certified suppliers are characterized by better level of quality

system, greater top-management involvement in formulating,

supporting and communicating quality strategy, and larger diffusion

and use of quality management procedures (e.g. more advanced

internal quality system)

[16] Choi and

Rungtusanatham

(1999)

Comparison of TQM practices at different levels of the supply chain

[18] Tan et al. (1998) Operational quality practices (design for quality, inspection, process

control, process improvement) Supply-base management practices

(decentralized purchasing, supplier certification, info sharing, etc.)

[21] Anderson et al.

(1999)

Investigates firms’ motivation for ISO 9001 adoption such as improved

product quality, internal improvements, communication value to

external parties (public signal of credible quality attainment)

[22] Johnson (2002) QS-9000 adoption in the supply-base to evaluate organizational

variables and performance outcome results (quality ppm, delivery

performance) to 1st tier customers

[23] Terziovski et al.

(2003)

ISO 9001 certification and positive impact on performance. Individual

element found to provide largest contribution is customer focus.

Principle motivation found to be customer pressure

[24] Yeung et al. (2003) ISO 9000 as an operational-based program serves as foundation for

continuous improvement (extension to supplier management, customer

focus and satisfaction, process control)

[26] Choi and Eboch

(1998)

TQM practices have positive impact on customer satisfaction and plant

performance

[28] Khouja (2003) Two-stage supply chain inventory model investigating quality output

and JIT production
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ABC Technologies works closely with its
suppliers making site visits with cross-functional
teams for the purpose of reviewing key character-
istics, processes, quality data, and progress to-
wards annual goals. We view these upstream
alliances as more traditional only because the
cooperative relationship ABC Technologies has
with its suppliers may not embrace the collabora-
tive possibilities as illustrated by the Honda-
sponsored ‘‘Four Region Summit’’ where informa-
tion, sometimes amongst competitors, flows freely.
The managers at ABC Technologies realize that
this type of collaboration occurs only if the
suppliers believe that they are true business
partners. They plan to begin holding supplier
meetings twice a year to discuss quality issues and
value analysis in a format similar to the ‘‘Four
Region Summit.’’ The company perceives formal
supplier meetings as a means of creating open and
shared channels with suppliers for the purpose of
enhancing capabilities and improving quality, but
also understands that a high level of commitment
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and effort is required to successfully involve
suppliers as business partners.

4.2. Process integration and management

Process integration and the management of
supply chain linkages is another theme that we
discovered within the prior literature. The ‘‘pro-
cess’’ depicted here refers to linked activities both
inside and outside of a firm. A smooth and
synchronized linkage between dissimilar processes
and/or operations is critical to an efficient and
operative supply chain. A subject often discussed by
researchers is the close interaction of customers and
suppliers through the coordination of work prac-
tices as they extend across customer and supplier
boundaries (Salvador et al., 2001; Romano and
Vinelli, 2001; Singer et al., 2003). Specifically,
Salvador et al. (2001) studied how time perfor-
mance can be improved as a result of supply chain
inter-organizational interactions leading to change
and improvement. Segars et al. (2001) reviewed the
importance of extending firm boundaries and
transitioning processes to a system-orientation
encompassing customers and suppliers. These
authors conducted an in-depth case study of a
major electronics firm and looked at the imple-
mentation of quality initiatives through ‘‘process
linking’’ or transfer of the process view to supply
chain partners. Beamon andWare (1998) developed
a process-quality model termed ‘‘PQM,’’ to provide
a systematic methodology for implementing a new
quality program or improving a new one in order to
bridge gaps between members of the supply chain.
These authors support the objective that quality
initiatives can no longer be static and localized, but
must interact and synchronize across the entire
network of firms in the supply chain. Moreover,
Gotzamani and Tsiotras (2001) researched the role
of ISO 9001 implementation on firm performance
and concluded that ‘‘process management’’ is the
standard’s most important contribution.
ABC Technologies manages processes that

extend both externally across supply chain bound-
aries and which internally integrate departments
and functions. As an example, production sche-
duling is always done in harmony with the
customers and suppliers. Amendments to the
annual production plan requested by the customer
are thoroughly reviewed by ABC Technologies for
input. Once approved, the revised plan is updated
and distributed by Honda to both ABC Technol-
ogies and its other suppliers. ABC Technologies in
turn communicates and manages production
schedule updates with its own suppliers. In these
cases, the schedule changes are typically no more
than 3% of the established annual production plan
that are driven by an established 3-year plan.
Another well-integrated process that extends both
to suppliers and customers is the material lot
traceability process that is universally required in
the automotive industry and by ISO 9001.
ABC Technologies also employs a process

approach to its internal operations. For example,
materials management is the department that
takes responsibility for reporting final shipment
quantities for a given day and manages the
completeness and reliability of deliveries. The
materials manager must communicate and work
with production control and other internal func-
tions on issues such as quality, maintenance,
engineering, and order fulfillment in order to
report final shipping information. The order
completion process for shipped orders wholly
encompasses many functional areas, as opposed
to a compilation of fragmented departmental
information. The final measurement of this dis-
tinctly integrated process is a report that delineates
all variances from the production plan.
Lastly, the ‘‘process-approach’’ to achieving

quality and ultimately customer satisfaction is
the premise of the ISO 9001 standard as revised in
the year 2000. Each department at ABC Technol-
ogies establishes criteria for managing and con-
trolling processes (e.g. inputs transformed to
outputs) by means of departmental ‘‘ki plans.’’
Variances from ki plans are measured, monitored,
and communicated to management on a weekly
basis to make certain that ABC Technology’s
midterm plan is accomplished and that corrective
action is initiated as necessary.

4.3. Management and leadership

Management and leadership is the third theme
identified in the SCQM literature. In supply
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chains, top management must now guide and
direct not only individual company efforts, but
also encourage participation and cultivate quality
measurement and performance among all channel
members. Management and leadership in this
category imply that management influences rela-
tionships and operations with supply chain part-
ners. Tan et al. (1999) conducted a survey of
quality directors and vice presidents from a broad
range of industries, and concluded that successful
management and well-defined linkages between
TQM practices and performance is the key to
long-term success. Additionally the results of the
survey found that organizations must face the
reality that they no longer exist in isolation, but
are a piece of a sometimes very intricate supply
chain. Similarly, Yeung et al. (2003) found that the
effectiveness of an ISO 9001 quality management
program is highly dependent on the attitudes and
commitment of senior management. Lastly, Mehra
et al. (2001) carried out a literature review to
identify the future role of TQM in businesses
facing global markets. They commented that
knowledge-creating leadership is essential for
globally positioned companies.
ABC Technologies provides an excellent exam-

ple of the importance of management commitment
to supply chain quality. As previously stated, all
employees are educated and made aware of each
component’s functional qualities and how these
attributes contribute to the design and use of the
final product. ABC Technology receives an im-
mediate feedback from Honda on an Internet
portal regarding quality issues (called a ‘‘trouble
report’’). This information is disseminated to all
employees at daily kick-off meetings and at weekly
manager meetings. ABC Technology utilizes cross-
functional teams to conduct problem resolution
(e.g. ‘‘5P problem solving analysis’’) and formal
corrective action procedures to resolve product
and process quality issues. Measures have been put
in place by Honda and ABC to monitor both
quality and delivery results of its suppliers in the
form of defects in parts per million (ppm). In 2004,
Honda kicked-off its ‘‘Outstanding Quality In-
itiative’’ that entails a 50% improvement in quality
this year and 90% improvement the following
year. Interestingly, ABC Technology regards mis-
takes and errors to be acceptable as long as these
mistakes ‘‘don’t reoccur.’’ Its management en-
courages discussion and utilizes an open office
environment so that the system problems and root
causes are analyzed and addressed. ABC Technol-
ogy management recognizes that they must pro-
vide the proper tools (instructions, data,
equipment, performance measures, etc.) and ne-
cessary support so that employees can properly do
their jobs.

4.4. Strategy

Strategies that specify the means and activities
to realize supply chain opportunities and achieve
competitive advantage are also a premise exam-
ined in supply chain quality literature. Although
there are some overlapping concepts, the pertinent
strategy papers can be segregated by (a) shared
goals and strategies among channel partners,
including supply base orientation, (b) use and
implementation of quality initiatives, and (c)
integrative focus and communication.
Several authors have investigated the impact of

aligning supply chain and quality management
strategies and activities with manufacturing goals
and business performance (Tan et al., 1999, 2002;
Kanji and Wong, 1999). Other research extends
the scope of business performance beyond a firm’s
own borders and discuss the importance of
bonding goals and strategies of upstream and
downstream channel members. Tan et al. (1998)
studied the effect of operational quality initiatives
and supply base management on firm perfor-
mance, concluding that both approaches should be
implemented concurrently to secure significant
competitive benefits. Tan et al. (1999) and Shin
et al. (2002) also examined supplier management
orientation. Shin et al. (2002) concluded that
focused supply base orientation is a means to
achieving positive business performance by both
buyer and supplier partners.
Ulusoy (2003) and Yeung et al. (2003) have

studied quality-based supply chain strategies. In a
survey of Turkish firms, Ulusoy (2003) commented
that firms are aware that a quality strategy is the
most fundamental requirement for sustaining their
existence in the market. Lastly, the strategy of
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supply chain integration and communication as it
relates to customer responsiveness or positive
performance has been investigated by Narasimhan
and Jayaram (1998), Tan et al. (2002), Olhager and
Selldin (2004), Rosenzweig et al. (2003), and
Mangiameli and Roethlein (2001).
Our interview with the case firm revealed that

the common strategy for this entire supply chain is
an orientation revolving around final customer
value and quality. This strategy is communicated
by 3-year plans that govern the formation of ‘‘ki
plans’’ documenting strategies, criteria, and goals
for every supplier operation in the network. When
quality performance is unacceptable, the customer
initiates ‘‘trouble reports’’ providing immediate
feedback. Suppliers are expected to respond
quickly and concisely to the needs of the customer
(e.g. site visits, ‘‘5P problem-solving analysis’’,
corrective action). ABC Technology’s commit-
ment to this supply chain strategy becomes
apparent when reviewing their behavior regarding
unbudgeted expenses. Even in difficult financial
periods, ABC Technology does not hesitate to
expend funds to improve manufacturing quality.
Additionally, Honda’s R&D integration strat-

egy and dominant role in the production structure
is evident at ABC Technologies. The core pro-
cesses and process equipment are typically proven
in Japan before they are distributed to ABC
Technologies and other suppliers. This transfer
of research and development activities bonds the
supply network to Honda and strategically sup-
ports focused channel production and design
activities and exclusive long-term relations.

4.5. Best practices

The last theme recognized in the literature
examined involves the use of activities that
promote quality in the supply chain framework.
We classify these programs or activities as ‘‘best
practices’’. The ones that are highlighted in the
extant research (e.g. supplier relations, customer
relations, TQM, team building, adoption of ISO
9001) contribute to the discussion and analysis of
SCQM. In the widely diverse set of articles
categorized in Tables 1 and 2, the authors
investigated types of supply chain or quality
practices. The research may involve implementa-
tion of the practice and the resultant impact on
organizational or supply channel performance, or
simply compare and contrast practices that are
examined in a literature review (Mehra et al., 2001)
or in a research setting (Johnson, 2002; Waterson
et al., 1999).
Several articles have reviewed and identified

significant activities relevant to improved supply
chain performance. Forker et al. (1997) concluded
that (1) supplier quality management, (2) role of
the quality department, (3) training, (4) quality
data and reporting and, (5) product/service design
are practices that resulted in positive performance.
Similarly, Waterson et al. (1999) conducted a
survey of the current use and effectiveness of
modern manufacturing practices and found the
most common practices to be supply chain
partnering, TQM, team-based working, and inte-
grated computer-based technology. Tan et al.
(2002) concluded that two SCM factors—JIT
capability, and supply chain characteristics such
as communication and trust, have a positive
relationship with overall product quality. Ulusoy
(2003) investigated operational performance in
terms of logistics, supplier relations, customer
relations, and production in a survey of manufac-
turing firms in Turkey, and concluded that the
closer a company is to best practice, the more
likely it is for that company to achieve higher
business performance. Lastly, Olhager and Selldin
(2004) studied supply chain practices in Swedish
manufacturing firms and focused on supply chain
issues related to integration, design, communica-
tion, and planning and control. These authors
concluded that while firms place overall value on
resource utilization and cost minimization when
considering supply chain design, quality is the
single most important criteria when selecting
supply chain partners.
Another sub-theme acknowledged in the ‘‘best

practice’’ literature is the globally recognized
quality management standards. Several articles
studied the impact of registered quality manage-
ment programs such as ISO 9001 and QS-9000
(automotive standard-now known as TS 16949) on
some aspect of performance. Johnson (2002) and
Terziovski et al. (2003) investigated the adoption
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and benefits of ISO 9001 and QS-9000 implemen-
tation with varying results. Terziovski et al. (2003)
concluded that an organization will realize benefits
from implementation, while Johnson (2002) dis-
covered conversely that QS-9000 will still allow the
production of poor quality products and unac-
ceptable delivery performance. Romano (2002)
and Yeung et al. (2003) reported on ISO 9001 as
an operational program that creates a foundation
for not only improved internal operations and
quality systems, but also as a practical conduit to
supplier and customer processes.
Our case study firm, ABC Technologies, em-

ploys many of the best practices described in Table
2. For example, they recognize the value and
importance of ISO 9001 as a management system
to administer continual improvement, and conse-
quently achieved registration in 2003. Also, the
organization makes use of the following practices:
supplier management, benchmarking, quantitative
analysis, cross-functional teams, JIT philosophy
with Kanban containers, FMEA (failure mode
and effects analysis), PPAP (production part
approval process), capability analysis, TQM, ‘‘5P
problem solving analysis’’, automation and man-
ufacturing cells (robotic welding, vision systems,
etc.) and workforce training and education. ABC
Technologies has not yet formalized a SPC
(statistical process control) program on the shop
floor, but is planning to do so in 2004.

4.6. Summary of themes

Organizing the journal articles within these five
themes illuminates the diverse coverage that has
been given to the topic of SCQM within this
domain. Although fragmented, the research sup-
ports the premise that satisfying the customer can
only take place when product quality, service, and
value are coupled at every node in the chain.
Linking quality at these nodes involves not only a
commitment to quality intra-organizationally, but
quality initiatives that extend beyond the firm to
upstream and downstream channel partners. ABC
Technologies, as a leading edge SCQM firm,
supports the application of these ideas in practice.
In their study, Olhager and Selldin (2004) com-
ment that even though companies show a rela-
tively high awareness of modern supply chain
planning and control tools, they tend to utilize
them at a relatively low level. While this may not
be the case at ABC Technologies, this finding by
Olhager and Selldin (2004) reinforces the need for
practitioners and researchers to continue to
further define and explore the subject of SCQM.
5. Taxonomy

While organizing the literature into the many
themes and topics discussed above in Section 3 has
been useful in defining and furthering our under-
standing of SCQM, we need a further distinction
to fully evaluate how the past researchers have
approached this area. In particular, we propose
that the SCQM literature themes have historically
been separated by both academics and practi-
tioners between (1) intra-organizational coordina-
tion (or traditional quality management) within an
internal supply chain context and focus and, (2)
inter-organizational integration interfacing supply
chain and quality methodologies from an external
supply chain context and focus. This distinction
creates a taxonomy that not only provides a better
overview of past SCQM research and its attendant
themes, but also highlights needs and opportu-
nities for future research in SCQM.
To help in further justifying and establishing

this taxonomy, it is advantageous to review and
recognize the SCOR model (see Fig. 2) endorsed
by the not-for-profit, Supply Chain Council
(www.supplychain.org). The membership of this
organization includes over 800 multi-industry
worldwide companies, consulting firms, software
providers, government organizations and educa-
tional institutions. This framework, devoted to the
topic of SCM, defines a supply chain as integrated
processes of ‘‘plan,’’ ‘‘source,’’ ‘‘make’’ and
‘‘deliver,’’ that span the value chain from the
supplier’s supplier upstream to the customer’s
customer downstream. SCOR’s prescribed analy-
sis of supply chain processes can be employed by
managers to characterize, analyze, configure, and
describe the depth and breadth of a supply chain,
as well as form the foundation for decisions
leading to improvement.

http://www.supplychain.org
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Fig. 2. SCOR model.
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The SCOR model illustrates the linking of
value-adding processes that exist in supply chain
networks within a firm’s departments (intra-
organizational), and between firms (inter-organi-
zational). This model reinforces the idea that each
linkage and node in the chain must perform
without any disruption to eventually satisfy final
customers. Further, the model visually demon-
strates that only a single weak link in the supply
chain is needed to result in detrimental perfor-
mance such as late deliveries, incomplete order
fulfillment, and/or poor product quality.
The SCOR model thus supports the intra-

organizational and inter-organizational distinction
that drives our own taxonomy. Research and
industrial implementation that is focused on
traditional quality programs stems from a primar-
ily ‘‘internal supply chain’’ perspective. Such
traditional quality management programs are
concerned with integrating the enterprise and
unifying all organizational functions such as
marketing, design, materials, purchasing, manu-
facturing, and management. The SCOR model
reinforces the view that the activities of conven-
tional quality management programs, although
customer driven, are constrained for the most part
to individual firms within the supply channel. In
contrast, quality management functions and activ-
ities that merge practices and initiatives beyond
enterprise boundaries for the purposes of building
upon existing competencies or coevolving new
competitive advantages reflect an ‘‘external supply
chain’’ perspective.
The taxonomy developed in Fig. 3 divides the

targeted research articles into either traditional
quality management (intra-organizational supply
chain) or SCQM (inter-organizational supply
chain) perspectives. Articles examining predomi-
nantly intra-organizational supply chain issues
and strategies are categorized in the taxonomy as
(1) internally focused process integration and
management, (2) strategy, (3) quality leadership,
and (4) quality practices. These articles focus on
topics, issues and behavior that we perceive as
primarily intra-organizational, yet also includes
research perspectives that may peripherally exam-
ine the expansion of quality improvement initia-
tives beyond organizational borders into the
external supply chain space. For example, research
investigating ISO 9001 can be considered relevant
to supply chain quality because the ISO 9001
standard emphasizes the continual improvement
of business processes while interacting with sup-
pliers and customers (see Fig. 4). ISO 9001
research is placed on the intra-organizational side
of the framework, and includes research examining
internal work practices and processes that are
influenced externally by suppliers or customers,
but does not concentrate on integrative processes
or strategies with these suppliers or customers
(Johnson, 2002; Terziovski et al., 2003).
Articles researching external supply chain qual-

ity activities move beyond this internally focused
perspective with the goal of integrating not
only their processes, but also creating formal
environments for enhancing collaboration. These
activities may involve the redesign of conven-
tional quality or management practices, thus
converging quality management processes and
external supply chains. The taxonomy on this side
of the model is categorized by (1) externally
focused process integration and management
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Note:  In the external supply chain framework, strategy and process integration are highly interconnected and are therefore 
combined as a single theme. 
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Fig. 3. Taxonomy of supply chain quality management themes.
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3.0 Terms and definitions 
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Fig. 4. ISO 9001:2000 supply chain reference.
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strategy, (2) communication and partnership, (3)
supply chain quality leadership, and (4) quality
and supply chain practices. The journal articles
that combine both quality management and SCM
theories can be interpreted as a necessary exten-
sion of fundamental quality management program
activities that are optimized to take advantage of
the external supply chain environment. Research-
ers within this SCQM arena recognize the sig-
nificance of how supply channel quality must
integrate both service and production processes

across the supply network and beyond the bound-

aries of individual firms.
The taxonomy proposed by us is useful in that it

exhibits the existing stage in the evolution of
SCQM. This evolution is schematically shown in
Fig. 5, and supports the need for organizations to
officially and fundamentally reengineer quality
management agendas in order to meet and
improve the never-ending demand for superior
products and services. The development of this
taxonomy has practical value in that it identifies
the need to formalize and examine the processes
and activities of SCQM. The taxonomy clearly
shows that this arena is multi-dimensional and
involves not only the development of common
process methodologies encompassing inter-organi-
zational courses of action, but emphasizes the
necessity for creation of channel-wide value that
can be effectively measured and continually
improved. The establishment of programs and
tactics to manage and monitor supply chain
quality is a fundamental step towards maximizing
the competitiveness and market leadership of
supply chains, yet the extant literature or the
guidance from practicing managers does not
provide a comprehensive examination of this
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subject. In order to promote better understanding
of SCQM as well as the usefulness of this concept,
several gaps in the research that are also relevant
to academic and industrial practice are identified
and examined in Section 5.
6. Research framework

The review of this literature illustrates that the
development of SCQM is in very early stages of
understanding and development. In a review of
product quality and quality management litera-
ture, Sousa and Voss (2002) concluded that as a
whole, quality management practices have a
significant and strong impact on quality and
operational performance, but that the impact of
quality management on business performance is
weaker and not always significant. This discovery
helps us to fully recognize that achieving high
quality is no longer a function relying solely upon
internal resources. Rather, quality practices must
advance from traditional and product-based mind-
sets to an inter-organizational supply chain
orientation involving customers, suppliers, and
other partners. Perhaps the most essential differ-

ence in this transition of traditional activities is a

shift from a product to a process orientation. In a
supply chain environment, processes represent a
continuous series of actions or operations condu-
cing to an end. Management of these processes
may lead not only to improved quality, but also to
the creation of innovative businesses and new
market opportunities. As a result of our research
and work with actual organizations, we have
identified three significant opportunities for future
SCQM research that we outline below, along with
the research methodologies that can be used to
pursue such an agenda.

6.1. Fostering of a process orientation

The extension of organizational processes into
the supply chain space provides us with a research
agenda. What ‘‘processes’’ are organizations in-
tegrating with suppliers and/or customers (e.g.
product design, transportation and warehousing,
product realization, purchasing, etc.) across multi-
ple partners to improve and impact upstream and
downstream quality performance? If one firm’s
activities can be observed as a sub-process of
another firm, what are the integration activities
and specific action plans that support these
implementation efforts? How must the processes
be reengineered and do the results truly benefit the
channel while eliminating process sub-optimiza-
tion? How will the focus change be managed as it
evolves from the dimension of finite product
quality to service value and process quality? How
will this focus on externally aligned processes
involve business process reengineering (BPR) and
business network reengineering (BNR)? In exam-
ining the evolution of BPR and BNR theory,
Peppard (1996) comments ‘‘redesigning business
processes has profound implications in an organi-
zation above and beyond the focus on process.’’
A case study of Bose (Segars et al., 2001) focuses

on how an organization improves performance by
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concentrating on processes within and across the
supply chain utilizing ‘‘process-linking.’’ This
study touches only briefly on this last and final
step of integrating business partners. Similarly,
Ahire and Dreyfus (2000) developed a framework
for identifying the linkages of design and process
management to the operational quality outcomes
of a manufacturing process (internal quality) and
upon field usage of the products (external quality).
They find that to attain superior quality outcomes,
firms need to balance both design and process
management efforts with long-term implementa-
tion activities. However, their study is restricted to
product quality and process quality management
within organizational borders and customer per-
ceptions of final product. While these studies
provide a good starting reference for the value of
internal process management, they do not invoke
or answer research questions that involve process
extension and management beyond organizational
borders into the supply chain space.
ABC Technologies clearly utilized inter-organi-

zational processes (e.g. supplier relations, perfor-
mance measurement, R&D), which is a major
reason it was selected for this study. However, it is
not evident whether or not the existence of these
boundary-spanning activities is primarily due to
Japanese company inter-firm practices and Japa-
nese manufacturing processes in general. Can non-
Japanese firms also practice and become compe-
tent in supply chain process orientations? Finally,
what is the role played in this context by a
dominant and highly involved customer such as
Honda?

6.2. Development of channel quality performance

measurements and standards

Many of the research articles evaluated in this
study engage some aspect of performance mea-
surement. For example, what performance mea-
sures can a supply chain utilize to consistently
monitor supply chain processes and degree of their
alignment with end-customer desires? How will
this fairly confidential information be shared? If
companies merge and align or integrate organiza-
tional processes, do they also incorporate specific
measures of performance, goals, and analysis tools
that are consistent and common across both or
multiple firms? Also, how do these organizations
determine what function is responsible for the
creation of supply chain measurements and main-
taining a possible common database to document
and record performance information such as costs,
conformance to specifications, process variance,
reliability, timeliness or responsiveness and custo-
mer expectations? Lastly, how can this informa-
tion be analyzed to assist companies in improving
business processes to ensure positive results? It is
important to note that the SCOR model men-
tioned above proposes the implementation of
suitable measures at each of the framework
configuration levels.
There seems to be no universal consensus

regarding suitable measures of supply chain
quality performance. For example, Tan et al.
(1999) study whether specific TQM and SCM
practices, such as quality practices, customer
relations practices, and supply base management
practices affect firm performance as measured by
corporate indices such as ROA, market share, and
overall competitive position. Other researchers
(Holmberg, 2000; Brewer and Speh, 2000) look
at the application of the balanced scorecard, or a
systems perspective on supply chain measure-
ments. These authors agree that commonly im-
plemented supply chain measurements are
fragmented and virtually unknown, hence also
suggesting that measurement activities will facil-
itate the supply channel integration process.
Additionally, Lapide (2000) comments that finan-
cial accounting measures are important to asses-
sing financial health, but are insufficient to
measure supply chain performance because they
are at a functional level and do not drive
improvement across cross-functional processes.
He states that the two most important and
fundamental measures of overall supply chain
performance should relate to (1) availability of
products at the point of consumption and (2) total
landed costs to get product to the point of
consumption.
A recent study by Gunasekaran et al. (2004)

develops a supply chain performance measurement
framework utilizing a balance between financial
and non-financial measures as they relate to the
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decision-making levels of strategic, tactical and
operational. The authors validate the framework
by means of a small sample of companies, yet
conclude that the ‘‘framework is only a starting
point.’’ We believe there is much research that is
needed to study metrics that measure customer-
focused quality and process performance collec-
tively and at various levels within the entire supply
channel utilizing techniques such as the balanced
scorecard, critical success factors (Van Veen-Dirks
and Wijn, 2002) and the SCOR configuration
framework.

6.3. Impact of ISO 9001

Many of the extant research involved companies
registered to the international standard, ISO 9001.
Is the mere presence of ISO 9001 sufficient to
achieve higher supply chain integration, or do
some other contingent factors also have to be in
place to achieve this outcome? If so, what are these
factors? Conversely, can firms that have not
undergone ISO 9001 registration achieve SCQM
integration and business success?
Not unlike other quality management directives

such as TQM and Malcolm Baldrige, the research
concerning ISO 9001 implementation and registra-
tion concentrates mostly on the effect of quality
management system standards on ‘‘internal’’
company activities and processes. Yeung et al.
(2003) studies how gaining ISO 9001 registration
affects the development of a quality management
system and how it subsequently affects organiza-
tional performance. Gotzamani and Tsiotras, 2001
look at the importance of the ISO 9001 standard
as an entry key to TQM and performance
improvement. However, in both these studies, the
impact of ISO 9001 implementation and its effect
on downstream and upstream supply chain opera-
tions is virtually unknown. Understanding SCQM
and the implication of ISO 9001 as a supply chain
process-oriented standard (see Fig. 4), is an area
ripe for future research.

6.4. Research methodologies

We have proposed a variety of research ques-
tions and studies in this section that can be utilized
for pursuing this research agenda in SCM that also
encompasses quality perspectives. Several different
types of methodological approaches can be used to
further these objectives. Due to the broad-based
nature of SCQM, analytical modeling approaches
may be less directly applicable, and we have not
seen much use of such methodologies in the extant
research. However, empirical modeling ap-
proaches have been used before (e.g. Narasimhan
and Jayaram, 1998; Shin et al., 2002; Rosenzweig
et al., 2003). Overall, we do believe that empirical
field studies (including survey-based approaches
and case research) would be more appropriate, as
is also evidenced by the preponderance of past
studies reported in this paper that lie at the
intersection of this SCQM research domain (e.g.
Choi and Hartley, 1996 Forker et al., 1997; Tan et
al., 1998; Salvador et al., 2001; Gotzamani and
Tsiotras, 2001). Irrespective of methodologies
eventually selected, we hope that researchers
would pay particularly close attention to studying
several conventional quality topics in the context
of external supply chain contexts. This research
will help in better understanding and expanding
our knowledge of quality perspectives in SCQM.
7. Conclusion

It was the goal of this paper to define SCQM
and to create a research agenda for a better and
more rigorous understanding of SCQM. The
review of literature that intersects quality and
supply chain research supports the need for future
research to provide further insights on practices,
strategy and performance measurement revolving
around a continuing shift from product-oriented
internally driven supply channel quality manage-
ment practices to externally focused process-based
approaches to SCQM.
As this paper demonstrates, it is easy to see how

future research in SCQM that seeks to integrate
quality and process improvement strategies across
the entire supply chain will benefit the practitioner.
A case study conducted by Romano and Vinelli
(2001) found conclusively in a textile-apparel
network that the entire supply chain improved its
ability to meet the expectations of the final
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customer by creating joint definitions of quality
and co-managing integrated quality practices and
processes. Leveraging the traditional TQM toolkit
with formal process improvement methodologies
and process-oriented performance metrics can
bestow organizational practitioners with funda-
mental building blocks to reexamine their processes
and spearhead continual improvements in their
products and services that surpass the competition
and exceed their customers’ expectations.
Appendix A. Interview instrument
1.
 Overview: Review the SCQM concept

2.
 General information: Product produced, em-

ployees, SIC/NAICS codes, customer/supplier
information, ownership, annual sales.

A.1. Quality leadership and management
1.
 How is quality perceived and managed at ABC
Technologies? How are quality goals and
objectives formalized throughout the facility?
How are they measured? Is improvement
managed continually? Or upon crisis? How?
2.
 What is ABC Technology’s ‘‘quality culture?’’
How is it instituted and maintained? How are
employees indoctrinated to quality issues/cus-
tomer requirements?
3.
 What kinds of business plans/targets/objectives
are in place? How are they created/distributed?
What is the length of the planning horizon? Are
they measurable? Are internal plans created
jointly among various functions?
4.
 Describe management commitments, attitudes
and involvement towards quality objectives and
improvement.
5.
 Who is responsible for quality? Is there a
reliance on the Quality Assurance Department?
6.
 What are the strengths and/or weaknesses of
quality leadership?

A.2. Internally focused process integration &

management (traditional)
1.
 What is the organizational structure at ABC
Technologies? Is it a traditional functional/
departmental structure or a cross-functional
structure?
2.
 How are the departments/functions/activities
organized within the facility? What are the
advantages/disadvantages of this structure?
How is it different from the typical SC or
southeastern firm? Is the structure classical
Japanese (as in the parent company) or a type
of hybrid (since located in US)?
3.
 What makes this organizational structure dis-
tinctive/advantageous in terms of managing and
measuring quality? Ensuring customer satisfac-
tion?
4.
 Can ABC Technology’s organizational struc-
ture be defined as collaborative/partnering or
mutually beneficial among functional depart-
ments/activities?
5.
 How does ABC Technologies develop a new/
revised product model? Are the activities
integrated? Collaborative? Concurrent? Are
teams involved?
6.
 What integrative processes are in place internally

and how integrated are these processes? Are the
responsibilities shared? Are the performance
measures shared? How is information/data
shared?
7.
 How are employee duties/jobs/work practices
tied to quality objectives/customer satisfaction?

A.3. Supply chain quality leadership—externally

focused process integration, management and

strategy
1.
 What does ABC Technologies understand
about the topic and activities of supply chain
thinking that has evolved in the past decade?
Do managers discuss the supply chain as an
emerging business methodology/new concept
(or is it just necessary and routine to doing
business)?
2.
 How often does ABC Technologies meet with
customers and suppliers? What are the reasons
for meeting? Who is involved (e.g. upper
management, engineers, production)?
3.
 Are the members of the supply chain working
toward mutual goals (collaborating)? Are
alliances win-win situations? Are there any
established ‘‘rules of engagement?’’
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4.
 What information systems are used to relay/
communicate information between partners?
Is it real time? Is it effectively implemented?
How? (The web? Internet, extranet or intra-
net?)
5.
 What company ‘‘processes’’ link to either
suppliers or customers? Are they seamless?
Complicated? Successful? Do they benefit
quality (e.g. errors reduced, quality improved,
cycle times reduced, safety stocks removed,
reduced inspection, minimized paperwork,
etc.)?
6.
 Partnership and communication (how does
ABC Technologies involve customers and
suppliers in business objectives, customer
satisfaction?). What are some benefits that
ABC Technologies has realized as a result of
partnering (e.g. reduction of redundancy)?
7.
 Are there any activities that occur between
ABC Technologies and suppliers/customers
that can be described as essential to ‘‘trust
building’’ or ‘‘relationship strengthening?’’
What are they? Do you believe the strength
of the relationship(s) affects negotiations? Do
you think the strength of the relationship(s)
could affect future investment opportunities?
How?
8.
 Are there weaknesses or obstacles in ‘‘ABC
Technology’s supply chain?’’ If so, what are
they? What would you change or improve?
9.
 Would you describe any of the partner
relationships as adversarial? Risky? Too many
barriers?
10.
 Who do you believe is the most ‘‘powerful’’
partner in your supply chain? Why?
A.4. Quality practices

What quality and/or other practices/programs
are utilized?
�
 Benchmarking

�
 Quantitative methods/graphical tools to analyze
data (Pareto, fishbone, etc.)
�
 Teams, Cross functional? Linked to manage-
ment? Represent all organizational levels? For-
mal? Results-oriented?
�
 JIT/Kanban
�
 FMEA

�
 PPAP

�
 DOE

�
 TQM

�
 Six sigma

�
 ISO 9001

�
 Process improvement

�
 Capability analysis

�
 SPC/Inspection practices (detection vs. preven-
tion), receiving inspection
�
 Problem-solving

�
 Performance/reward appraisals systems in place
for individuals vs. organization
�
 Technology/automation/manufacturing cells

�
 Workforce training and education

�
 Supplier certification

�
 Other
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