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Abstract
Supply chain management (SCM) and total quality management (TQM) can help provide
organizations with a sustainable competitive advantage by improving product quality and service
while reducing cost. An effective purchasing function is one of the essential competencies to
supply chain success and quality management. The objective of this research was to empirically
examine a mediational model in which quality management purchasing has a direct impact on
purchasing’s internal customer satisfaction and an indirect impact mediated through purchasing’s
operational performance. All measurement scales satisfy key measurement criteria including
unidimensionality, convergent validity, discriminant validity, and reliability. Our study showed
that quality management purchasing is significantly related to purchasing’s operational
performance and internal customer satisfaction.
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QUALITY MANAGEMENT PURCHASING AND ITS EFFECT ON PURCHASING’S
OPERATIONAL PERFOMRANCE AND INTERNAL CUSTOMER SATISFACTION

Introduction

In an increasingly complex business environment, today’s firms are continuously looking
for new ways to remain competitive. Supply chain management (SCM) can help provide a
sustainable competitive advantage by improving product performance and service while
simultaneously reducing cost (Davis, 1993).

It has been argued that the scope of SCM goes beyond the concept of integrated logistics and
combines all business processes (Cooper et al., 1997), including quality management (Romano &
Vinelli, 2001). Recent literature supports this view and a number of papers have been published
analyzing the role of quality management in SCM (e.g., Fynes & Voss, 2002; Kuei et al., 2001;
Romano & Vinelli, 2001; Salvador et al., 2001; Tan et al., 1999) and logistics (e.g., Anderson et
al., 1998; Millen et al., 1999; Tracey, 1998).

An effective purchasing function has also been considered a key business process in the supply
chain (Fawcett & Fawcett, 1995; Giunipero & Brand, 1996; Lambert et al., 1998). In this respect,
purchasing’s role in SCM is very important as an intermediary in the supply chain, connecting
suppliers with purchasing’s internal customers who, in turn, provide products and services for
external customers (Stanley & Wisner, 2001).

Despite the importance of purchasing and quality management to supply chain success, there has
been relatively little research to date regarding quality management purchasing and its effect on
purchasing’s operational performance and internal customer satisfaction. Consequently, the
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purpose of this research was to develop a framework that relates quality management purchasing
with purchasing’s operational performance and internal customer satisfaction. More specifically,
the objectives of this paper were to determine (1) if the implementation of quality-management
purchasing had a positive impact on purchasing’s operational performance, and (2) on
purchasing’s internal customer satisfaction. To meet these objectives, we reviewed the relevant
literature and developed and tested hypotheses by means of structural equations modeling. The
findings extend our understanding of quality management purchasing and its contribution to
supply chain performance.

Literature review

The critical role of the purchasing function in quality management was first stressed in the early
works of the acclaimed “quality gurus” (Deming, 1982; Juran, 1989; Ishikawa, 1985). Based on
their work, more recent theory in total quality management (TQM) has acknowledged this critical
role by considering the type of buyer-supplier relationship a key element of TQM (Saraph et al.,
1989; Anderson et al., 1994; Flynn et al., 1994; Powell, 1995; Ahire et al., 1996; Black & Porter,
1996).

Using the supplier as the unit of analysis, a number of papers have investigated the nature of
buyer-supplier relationships in a TQM environment. These studies discuss the practices involved
with this type of relationship (Lascelles & Dale, 1989; Giunipero & Brewer, 1993; Stuart &
Mueller, 1994; Trent & Monczka, 1999), the barriers that could hinder their implementation
(Lascelles & Dale, 1989), and their effect on performance (Brookshaw & Terziovski, 1997;
Carter & Miller, 1989; Forker, 1997; Kekre et al. 1995; Lascelles & Dale, 1989; Stuart &
Mueller, 1994).

In contrast, a relatively small number of papers have used the purchasing function as the unit of
analysis to study the implications of TQM in purchasing. For example, Carter and Narasimhan
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(1994) analyzed the purchasing function in a TQM environment and found evidence of the
interaction between purchasing and manufacturing in quality improvement, purchasing personnel
autonomy, use of supplier improvement, supplier qualification, and supplier certification. In a
later work, using the same survey data, Carter and colleagues (1998) developed a instrument to
measure TQM in purchasing and identified seven distinctive factors, namely: importance of the
purchasing function, interaction with suppliers, interaction with other functional areas, human
resources management, influence over suppliers, competitive focus, and structure and
organization of purchasing. However, there are some concerns about the reliability and content
validity of the instrument they developed since some of the factors included indicators that did
not represent the factor they were intended to measure.

Caddick and Dale (1998) collected case study data and analyzed the influence of TQM on four
areas in the purchasing function finding no evidence of a revised role of purchasing in a TQM
environment. However, the findings of the research suffer from a lack of generalizability since
the authors reported empirical evidence from only a single case study. More recently, Hemsworth
and Sánchez-Rodríguez (2003) developed and tested an underlying framework to measure the
influence of quality management on purchasing performance and internal customer satisfaction.

In summary, it appears from the literature that there is an agreement about the key role that
purchasing can play in assuring the quality of a product. Despite a few exceptions, most research
has used the supplier as the unit of analysis, overlooking the role played by other elements in the
purchasing function. Furthermore, we are unaware of any empirical work that has expressly
tested the relationship among quality management purchasing, purchasing’s operational
performance, and purchasing’s internal customer satisfaction. In the following section of our
paper, we therefore introduce a theoretical model exploring this phenomenon and the hypotheses
to be tested.

4
Theoretical Framework and Hypotheses

There are three relationships portrayed in our theoretical model shown in Figure 1. There is
generally consistent support in the literature for a positive relationship between quality
management and the overall company’s operational performance and customer satisfaction (e.g.,
Anderson et al., 1994; Choi & Eboch, 1998; Curkovic et al., 2000; Dean & Bowen, 1994).
Therefore, it would be reasonable to assume that the implementation of quality management
purchasing would be related to purchasing’s operational performance and internal customer
satisfaction. Each of the constructs is discussed below.

<Take in Figure 1>

Quality management purchasing

A TQM strategy is aimed at reducing quality problems and increasing customer satisfaction.
According to the literature, the basic elements of a TQM strategy would include the following:
top management support, personnel management, process management, customer relationships,
supplier relationships, quality information, product design, and benchmarking (see, for example,
Ahire et al., 1996; Anderson et al., 1994; Black & Porter, 1996; Flynn et al., 1994; Powell, 1995;
Saraph et al., 1989).

Based on these TQM basic elements and using the purchasing function as the unit of analysis, a
similar set of key elements could be developed to define quality management purchasing.
Therefore, we have used the six following salient factors or constructs to define quality
management purchasing: supplier quality management, personnel management, cross-functional
coordination, quality information, management commitment, and benchmarking (see Figure 2).
No equivalent quality management purchasing element was developed for “process management”
since it refers to the use of statistical process control to manage the quality in the manufacturing
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process (Ahire et al., 1996; Anderson et al., 1994; Black & Porter, 1996; Flynn et al., 1994;
Saraph et al., 1989). Cross-functional design, which describes the interaction of purchasing with
internal customer departments and purchasing’s involvement in the firm’s new product
development process, incorporates elements of “customer relationships” and “product design.”

A brief description of each construct, along with selected literature that supports and describes
them, is presented in Table I. In addition, the items used to operationalize each construct are
shown in the Appendix.

<Take in Table I>

Operational Performance

This construct was based on Chao and others’ (1993) objective criteria for evaluating purchasing
performance, which is operationalized by measuring the quality of purchased items, on-time
delivery, actual versus target cost, process order cycle time, and accuracy. The process order
cycle time (i.e., average time from the receipt of the requisition until the purchase order is sent to
a supplier) and accuracy criteria (number of errors made by purchasing in such areas as
specifications, quantity, price, due date, etc.) were not included in this construct since they were
incorporated in the internal customer satisfaction construct under the “reliability” and
“responsiveness” elements. In contrast, we decided to include an indicator referred to as materials
inventory performance since it is a common assessment area for purchasing performance
(Leenders et al., 2002). Therefore, the operational performance construct included measures of
the quality of purchased items, on-time delivery, actual versus target cost of materials, and level
of achievement of inventory goals (see the Appendix for measurement indicators).

6
Internal Customer Satisfaction

Several studies in the literature have used the concept of service quality to evaluate internal
customer satisfaction levels (Stanley & Wisner, 1998; 2001; 2002; Young & Varble, 1997). For
the purchasing function, the customers are the company department for whom the material or
service is purchased and thus are defined as internal customers. A widely used instrument to
measure customer satisfaction has been the SERVQUAL questionnaire developed by
Parasuraman et al. (1985; 1988). Using that tool, we operationalized customer satisfaction
following the set of service quality dimensions identified by Parasuraman et al. (1985; 1988),
namely: reliability (the ability of the purchasing department to perform the promised service
dependably and accurately); responsiveness (the willingness of the purchasing department to help
internal customers and provide prompt service); assurance (the knowledge and courtesy of
purchasing department’s employees and their ability to convey trust and confidence); empathy
(the caring, individualized attention the purchasing department provides to customers); and
tangibles (the appearance of the purchasing department’s physical facilities, equipment,
personnel, and communication material). The purchasing’s internal customer satisfaction
construct was measured accordingly and the measurement indicators used are listed in the
Appendix. Although some authors have argued that performance-based measures are more
effective for evaluating service quality than SERVQUAL (e.g., Cronin & Taylor, 1994; Teas
1994), the SERQUAL model was chosen as the measurement tool for this investigation because it
is a widely used research instrument that provides the breadth and accuracy to capture the
complexities of the internal customer satisfaction construct. Future research could attempt to
compare and contrast these two models incorporating performance-based measures into the
operationalization of this construct.
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Hypotheses

It has been found that the implementation of supplier quality management lowers materials costs,
increases quality of materials, reduces delays in deliveries from suppliers, and eliminates
mistakes in quantities ordered and received (Anderson et al., 1995; Lamming, 1993; Noordewier
et al., 1990; Vonderembse & Tracey, 1999; Watts & Hahn, 1993). However, the successful
implementation of supplier quality management is preceded by the existence of an effective
quality information system (Krause, 1999; Lascelles & Dale, 1989). The literature has also
suggested that the ability of the purchasing function to provide the optimum service to their
internal customers is influenced by supplier’s performance levels (Stanley & Wisner, 2001;
Wisner & Stanley, 1999).

Additionally, empirical research in TQM has shown that cross-functional coordination and
management commitment are positively correlated with quality performance and service quality
(Curkovic et al., 2000), and that company performance is positively correlated with personnel
management (Carter et al., 2000) and benchmarking (Carr & Smeltzer, 1999). Therefore, and
according to previous evidence from the literature, the adoption of quality management
purchasing is expected to directly increase purchasing’s operational performance and internal
customer satisfaction. However, the effect of quality management purchasing on internal
customer satisfaction could also be indirect through operational performance, which is an
intermediate performance outcome. Thus, the following hypotheses were formulated:

H1: the implementation of quality management purchasing has a positive impact on purchasing’s
operational performance
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H2: the implementation of quality management purchasing has a positive impact on
purchasing’s internal customer satisfaction, either directly or indirectly, through operational
performance, or both (see Figure 1).

Research Methodology

Sample description

The sample frame consisted of 1,200 purchasing managers who were selected from the
Duns and Bradstreet database of the largest manufacturing companies in Spain. Purchasing
managers were determined as the most appropriate respondents, because they are most familiar
with their organization’s purchasing practices and performance outcomes.

A modified version of Dillman’s Total Design Method (1978) for survey research was used to
ensure the highest possible response rate. A cover letter explaining the purpose of the study and a
survey questionnaire, along with a postage-paid envelope, were sent to all members in the sample
frame. A letter encouraging non-respondents to participate in the research was sent three weeks
later. Six weeks after the initial mailing, a second survey and cover letter were sent to the
remaining non-respondents. Of the 1,200 surveys mailed, eight were returned undeliverable.
Three hundred and six usable responses were received, which translates into a 25 percent
response rate. The respondent sample was composed of high-level purchasing executives,
including 145 directors of purchasing (48%), 89 general managers of purchasing (29%), 19
purchasing managers (6%), and 45 “other” titles (17%).

Two approaches were used to assess non-response bias. The first approach consisted of
comparing early with late respondents following Armstrong and Overton’s (1977)
recommendations. No significant differences were found between early and late respondents on
all variables, which included sales volume, number of employees, and cost of raw materials and
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components. The second approach involved a comparison of sales revenue and number of
employees between responding firms and non-responding firms (see Table II). This comparison
was done by controlling the name of the companies that completed the survey and adding this
information to the Duns and Brandstreet database. Because no significant differences were found
between the two sample groups, the respondent’s sample was considered representative of the
targeted industries.

Respondents reported an average of 779 employees; a total of 50 percent of the companies
employed between 101 and 500 employees (155 firms). The largest firm employed 15,000
workers and also had the highest annual sales (€ 5.4 billion). A diverse group of manufacturing
organizations participated in the study. In descending order of response frequency, food,
automotive components, miscellaneous manufacturing, and chemicals were the most widely
represented industries in the respondent group (see Table III). Annual gross sales for the year
2000 of the companies surveyed ranged from 34 million Euros (€) to € 5.4 billion, with an
average annual sales of € 141 million.

<Take in Table II>

<Take in Table III>

Scale development

A four-page survey instrument incorporating a list of quality management purchasing activities
was developed based on the literature reviewed. Operations management faculty were used as
expert judges for content validation to determine how well the chosen items represented the
defined constructs. Purchasing managers at five manufacturing sites were interviewed, while they
reviewed the questionnaire, to identify any language ambiguities and perceived omissions of
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other relevant practices not included in the survey. The discrepancies and comments were used
to further refine the instrument.

The survey instrument measured a total of 34 items: 25 items referred to quality management
purchasing practices, 4 items related to purchasing’s operational performance, and 5 items related
to purchasing’s internal customer satisfaction (see Table IV). In order to measure those items,
respondents were asked to indicate the degree of agreement or disagreement with the statements
listed in the Appendix, using five-point Likert scales, where 1 represented “strongly disagree”
and 5 represented “strongly agree.” For example, for item V6 in Table IV (pertaining to
supplier’s sharing of internal information), the question in the survey instrument was:
“Purchasing has access to suppliers’ internal information (e.g., production costs, level of quality,
etc.).”

<Take in Table IV>

Results

Construct validation

A series of confirmatory factor analyses (CFA) were conducted to address the validity and
reliability of the constructs in our study (Anderson & Gerbing, 1988). The construct structure
could not be individually confirmed for cross-functional coordination, quality information,
management commitment, and benchmarking because the measurement models would be just
identified with three items only (degrees of freedom, d.f. = 0). Therefore, a two-construct
structure was estimated. That is, management commitment and benchmarking were confirmed
together as a pair, and similarly, so were cross-functional coordination and quality information. In
order to test the composite construct of quality management purchasing, we averaged the scores
for the supplier quality management (SQM), personnel management (PM), cross-functional
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coordination (CFC), quality information (QI), management commitment (MC), and
benchmarking (BK). For example, the mean of the responses from manifest variables V1 to V7
was computed to determine the composite measure for supplier quality management (SQM).

Multiple fit criteria were used to assess the appropriateness of the measurement models tested
(Bollen & Long, 1993; Hair et al., 1995). The recommended threshold values are shown in Table
V, indicating that the models had a reasonably good fit.

Convergent validity is demonstrated when a set of alternative measures accurately represents the
construct of interest (Churchill, 1979). For this study, convergent validity was assessed reviewing
the level of significance for the factor loadings. If all the individual item factor loadings are
significant, then the indicators are effectively measuring the same construct (Anderson &
Gerbing, 1988). The coefficients for all indicators in the six quality management constructs were
large and significant (t-values > 2.576; p < 0.01), which provides strong evidence of convergent
validity. Similarly, the coefficients for the indicators in the constructs of quality management
purchasing and operational performance were also high and strongly significant (t-values > 2.576;
p < 0.01). The internal customer satisfaction construct also showed sufficient evidence of
convergent validity after one indicator (tangibles) was eliminated due to lack of statistical
significance.

<Take in Table V

Discriminant validity among the latent variables and their associated measurement variables can
be assessed by fixing (i.e., constraining) the correlation between pairs of constructs to 1.0, then
re-estimating the modified model (Segars & Grover, 1993). By fixing the correlation between the
two constructs to 1.0, we convert a two-construct model into a single-construct model. The
condition of discriminant validity is met if the difference of the chi-square statistics between the
constrained and standard models is significant (1 D.F.). The chi-square difference tests indicate
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that discriminant validity exists among all constructs conforming quality management
purchasing (supplier quality management, personnel management, cross-functional coordination,
quality information, management commitment, and benchmarking) (p < 0.01) (see Table VI).
Discriminant validity also exists among the quality management purchasing, operational
performance, and internal customer satisfaction constructs (see Table VI).

Scale reliability provides a measure of the internal consistency and homogeneity of the items
comprising a scale (Churchill, 1979) and it was calculated as follows (Hair et al., 1995):
(summation of factor loadings)2
(summation of factor loadings)2 + (summation of error variances)

All constructs displayed composite reliabilities in excess of 0.70 except for cross-functional
coordination, operational performance, and internal customer satisfaction, which were above the
recommended minimum of 0.60 for exploratory studies (Churchill, 1979). Thus, these results
provide supporting evidence that the scales used in this study are reliable.

<Take in Table VI>

Hypothesis testing and discussion

The hypotheses presented in the “hypotheses” subsection were tested using structural equation
modeling (SEM). SEM is an appropriate statistical technique when assessing the relationships
among latent constructs that are measured by multiple scale items, where at least one construct is
both a dependent and an independent variable (Hair et al., 1995). Additionally, it allows
researchers to estimate the strength of relationships among scale items and latent constructs, as
well as giving the investigator an indication of overall model fit. As recommended by many
researchers, multiple fit criteria were assessed to rule out measuring biases inherent in the various
measures (Bollen & Long, 1993; Hair et al., 1995). For these reasons, we tested the study’s
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hypotheses using structural equation modeling. Our theoretical model in LISREL notation is
presented in Figure 2.

<Take in Figure 2>

The chi-square statistic was significant (χ2 = 123.35; d.f. = 74; p < 0.05). However, the chi-square
estimate has been shown to be over-sensitive to small model discrepancies when sample sizes are
larger than 200, or when the model contains a large number of variables (i.e., the model is
complex) (Bagozzi & Yi, 1988; Byrne, 1994; Hair et al., 1995). When this is the case, alternative
methods of fit must be also taken into consideration. When the other indices were examined, they
indicated a good fit between the data and the model. The ratio χ2/d.f. and RMS with values of
1.67 and 0.052 respectively, were below the recommended maximum of 3.00 and 0.10 (Chau,
1997). Similarly, the index RMSEA was below the 0.10 minimum acceptable level, with a value
of 0.047. Additionally, the indexes NNFI, CFI, GFI, and AGFI were all above the minimum
acceptable 0.90 level, with values of 0.93, 0.94, 0.95, and 0.92, respectively. The results of the
structural model estimation are shown in Figure 3. Researchers sometimes free additional paths
(potentially, based on modification indices) such as correlations between error variances, with the
only purpose to improve the fit of the model to the data (Jöreskog & Sörbom, 1993). In many
cases, these alterations to the model are difficult to justify theoretically and frequently not
reported. Since our model provided strong evidence of adequate fit, these modifications were not
undertaken and all error variances were left uncorrelated and all estimated paths are shown in
Figure 2.

The test of the proposed hypotheses is based on the direct and indirect effects in the structural
model. Path coefficients between latent variables (constructs) give an indication of the relative
strength of each relationship (Jöreskog & Sörbom, 1993). Both hypotheses were tested at the
significance level p < 0.05, two-tailed.
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The first hypothesis asserts that the implementation of quality management purchasing has a
positive impact on purchasing’s operational performance. According to the results shown in
Figure 3, the path relating these two constructs was positive and significant (standardized γ1
coefficient = 0.46; t-value = 6.06; p < 0.01), thus providing strong evidence supporting
hypothesis 1. This indicates that the adoption of quality management practices in purchasing
increases the level of purchasing’s operational performance.

The second hypothesis states that the implementation of quality management purchasing has a
positive influence on purchasing’s internal customer satisfaction. This hypothesis was tested by
evaluating the direct and indirect effects of quality management purchasing on internal customer
satisfaction. According to the results shown in Figure 3, the direct path relating quality
management purchasing and internal customer satisfaction was positive and significant
(standardized γ2 coefficient = 0.19; t-value = 2.47; p < 0.01), thus providing strong evidence of
the direct effect of quality management purchasing on internal customer satisfaction and partially
confirming hypothesis 2. Similarly, the path relating operational performance and internal
customer satisfaction was positive and significant (standardized β1 coefficient = 0.64; t-value =
6.84; p < 0.01) which, combined with the significant direct effect of quality management on
operational performance (standardized γ1 coefficient = 0.46; t-value = 6.06; p < 0.01), results in
the existence of a positive and significant indirect effect of quality management purchasing on
internal customer satisfaction (γ1 • β1 = 0.30; t-value = 4.88; p < 0.01). These results provide
strong support for hypothesis two and indicate that the adoption of quality management
purchasing has a positive direct impact on purchasing’s internal customer satisfaction, and a
indirect positive impact mediated through purchasing’s operational performance.

<Take in Figure 3>
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Conclusions and Managerial Implications

This study is the first empirical research to test the relationship between quality management
purchasing, purchasing’s operational performance, and internal customer satisfaction using
structural equation modeling.

In the process of addressing the research hypotheses, valid and reliable instruments were
developed to measure the key constructs of the study, namely quality management purchasing,
operational performance, and internal customer satisfaction. The measurement instruments were
tested for convergent and discriminant validity, and the results showed that the multiple-item
scales developed were valid and highly reliable for the manufacturing industry sample.

The research provides strong support for the hypotheses explored in this paper. An important
finding was that the extent of adoption of quality management purchasing has a direct positive
impact on the operational performance of the purchasing function. Therefore, it could be
concluded that the implementation of a quality management purchasing initiative (supplier
quality management, personnel management, cross-functional coordination, quality information,
management commitment, and benchmarking) will contribute to improving purchasing’s
operational performance (i.e., increasing quality of materials purchased, ensuring on-time
delivery from suppliers, meeting material expending targets, and achieving inventory goals).
Additionally, the implementation of quality management purchasing was found to directly
improve purchasing’s internal customers satisfaction levels, as well as indirectly through better
levels of purchasing’s operational performance.

Supply chain managers could benefit from this research in several ways. First, it provides them
with a better understanding of what practices define quality management purchasing. The results
suggest that quality management purchasing is brought about by implementing supplier quality
management, personnel management, cross-functional coordination, quality information,
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management commitment, and benchmarking. Second, it provides supply chain managers with
a set of practices that can be used to improve purchasing’s operational performance and internal
customer satisfaction. Third, by providing evidence that quality management purchasing has a
positive impact on purchasing’s operational performance and internal customer satisfaction,
supply chain managers can effectively justify the contribution of quality management purchasing
to supply chain performance and demand more attention from top management.

This study exposes a number of opportunities and areas for future research. The use of a single
key informant could be seen as a potential limitation of the study, and this study’s findings should
be confirmed in the future using information directly obtained from actual suppliers and internal
customers. Our study was a cross-sectional and descriptive sample of the manufacturing industry
at a given point of time. A more stringent test of the relationships between quality management
practices and performance requires a longitudinal study, or field experiment, which could gather
information about quality management practices and performance on an appropriate time span.
Then the association between the variation of independent factors and the variation of
performance could be further investigated. Future research could also expand the model in this
study by including additional factors, such as the introduction of information technologies in the
purchasing department.

Appendix

On a scale of 1 = strongly disagree to 5 = strongly agree, indicate your firm’s position on each of
the following indicators:

A.1. Quality management purchasing

A.1.1. Supplier quality management
V1 Suppliers are certified ISO 9000.
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V2 We visit suppliers’ factories to assess their facilities.
V3 Suppliers are recognized and rewarded for materials’ quality improvement.
V4 The company provides training to its suppliers.
V5 We maintain relationships with a limited number of suppliers (3 or less for every purchased
material).
V6 Purchasing has access to suppliers’ internal information (production costs, level of quality,
etc.).
V7 Suppliers participate in the company’s new product development process.

A.1.2. Personnel management
V8 Purchasing employees enjoy a high degree of autonomy in their decisions.
V9 Purchasing employees perceive a high degree of security in their job.
V10 Purchasing employees participate in the solution of problems through suggestions, opinions,
etc.
V11 There is a high emphasis on training for purchasing employees.
V12 Purchasing employees participate in supplier selection teams.
V13 The procedure for personnel reward and recognition is based on teamwork performance.

A.1.3. Cross-functional coordination
V14 Purchasing participates with Quality and/or Production in determining the specifications.
V15 Purchasing collaborates with Production/Manufacturing in solving production problems.
V16 Purchasing participates in the new product development process.

A.1.4. Quality information
V17 We collect information (data) about quality performance (supplier’s reject rate, degree of
internal customer satisfaction, etc.).
V18 Purchasing is informed of quality performance evaluations.
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V19 Suppliers are informed about their level of performance (quality, delivery, cost, etc.).

A.1.5. Management commitment
V20 Purchasing management communicates to purchasing employees that quality is the most
important purchasing objective.
V21 Purchasing management is evaluated based on quality performance (materials purchased
defects rate, degree of internal customer satisfaction, etc.).
V22 Quality is the most important criteria in the selection and evaluation of suppliers.

A.1.6. Benchmarking
V23 We search for info about prices and level of quality of purchases of other companies in our
industry.
V24 We analyze the purchasing process of other companies to improve our own purchasing
process.
V25 There is a formal procedure to compare our purchasing performance with the purchasing
performance of other companies.

A.2. Operational Performance

V26 Most raw materials and parts received are in conformance with specifications.
V27 All raw materials and parts arrive within the delivery date.
V28 The quantity of materials purchased in inventory meets the company’s quantity performance
objective.
V29 The materials’ target cost (standard cost or budgeted cost) is met.

A.3. Internal Customer Satisfaction
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V30 We have received complaints from our customer departments because of our incapacity
to provide the service promised (R).
V31 We have not received complaints from our customer departments because of deficiencies in
the knowledge or courtesy of the purchasing staff.
V32

Customer departments are satisfied with the speed with which we react to their

requirements.
V33 Customer departments are satisfied with the attention and dedication that purchasing show
for their problems.
* (Tangibles) We have not received complaints from our customer departments because of the
situation of our facilities, furniture, personnel appearance, etc. (R).
* item dropped during validity and reliability analysis.
R = reverse coded.
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Table I. Constructs Pertaining to Quality Management Purchasing
Action program Description
Selected literature
Ahire et al. (1996), Anderson et al. (1994),
Supplier QualityEstablishment of cooperative
Management
relationships with suppliers and Black & Porter (1996), Caddick & Dale
(1998), Carter & Narasimhan (1994), Carter
enhancement of suppliers’
capabilities to meet the buyer’s
et al. (1998), Dale (1999), Flynn et al.
requirements
(1994), Lascelles & Dale (1989), Powell
(1995), Saraph et al. (1989), Trent &
Monczka (1999), Williams et al. (1999)
Personnel
Management of employees based Ahire et al. (1996), Black & Porter (1996),
Carter & Narasimhan (1994), Carter et al.
Management
on empowerment, training,
(1998), Carter et al. (2000), Curkovic et al.
teamwork, performance
(2000), Flynn et al. (1994), Giunipero &
evaluation, and reward and
Vogt (1997), Narasimhan et al. (2001)
recognition
Powell (1995), Saraph et al. (1989)
Cross-Functional Coordination with other functional Anderson et al. (1994), Burt (1989), Carter
Coordination
areas in the company to improve & Narasimhan (1994), Carter et al. (1998),
quality
Dowlatshahi (1998), Giunipero & Vogt
(1997), Wynstra et al. (2003)
Ahire et al. (1996), Black & Porter (1996);
Quality
Effective evaluation and
Flynn et al. (1994), Powell (1995), Saraph et
Information
monitoring of customer
satisfaction levels, purchasing, and al. (1989), Lascelles & Dale (1989)
supplier quality performance
Management
Purchasing management
Ahire et al. (1996), Anderson et al. (1994);
Commitment
committed to total quality
Black & Porter (1996), Caddick & Dale
(1998), Carter et al. (1998), Curkovic et al.
(2000); Flynn et al. (1994), Powell (1995),
Saraph et al. (1989)
Benchmarking Evaluation and improvement of Ahire et al. (1996), Black & Porter (1996);
the company’s purchasing process Camp (1989), Carr & Smeltzer (1999),
Powell (1995), Hackman & Wageman
and performance by analyzing
other organizations’ purchasing (1995)
process and performance
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Table II. Comparisons Between Respondents and Non-Respondents (Duns & Bradstreet
Database)
n
Mean
Standard Deviation Significance
Sales (million Euros €) Non-Respondents 898
169.38
514.11
0.383
Respondents
302
141.61
349.83
Number of employees Non-Respondents 890
536
1,024
0.637
Respondents
302
568
932
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Table III. Respondents’ Industries as Reported in the Sample
Industry
Percentage
of
respondents
Food and beverage
18.9%
Auto components
15.0%
Miscellaneous manufacturing
13.4%
Chemicals
12.4%
Machinery
6.5%
Pharmaceutical products
4.9%
Construction materials
4.6%
Telecommunications & electronic equipment
3.9%
Electricity materials
3.9%
Primary metals
3.9%
Paper
3.6%
Electric appliances
3.3%
Non ferrous metallurgy
2.9%
Textile
2.9%
Total
100.0%
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Table IV. Measures and Summary Statistics
Code Construct / Item
QMP QUALITY MANAGEMENT PURCHASING
SQM Supplier Quality Management
V1
Certification of suppliers under ISO 9000
V2
Supplier evaluation
V3
Supplier reward and recognition
V4
Training for suppliers
V5
Supply base rationalization
V6
Supplier’s sharing of internal information
V7
Supplier involvement in the buyer’s product design process
PM Personnel management
V8
Job autonomy
V9
Job security
V10
Involvement in decisions
V11
Training
V12
Teamwork
V13
Reward and recognition
CFC Cross-Functional Coordination
V14
Purchasing’s interaction with quality
V15
Purchasing’s interaction with production
V16
Purchasing’s interaction with new product development
QI
Quality information
V17
Collection of quality performance information
V18
Reporting of quality information to purchasing
V19
Reporting of quality information to suppliers
MC Management commitment
V20
Predominance of quality over other purchasing objectives
V21
Purchasing management’s evaluation based on quality
V22
Predominance of quality in supplier selection and evaluation
BK Benchmarking
V23
Formal procedure for benchmarking
V24
Benchmarking the purchasing process
V25
Benchmarking purchasing performance
OP OPERATIONAL PERFORMANCE
V26
Quality
V27
Delivery
V28
Inventory
V29
Cost
SQ INTERNAL CUSTOMER SATISFACTION
V30
Reliability
V31
Empathy
V32
Assurance
V33
Responsiveness
*
Tangibles
*Item dropped during validity and reliability analyses

Mean
3.47
3.07
3.64
3.62
2.96
2.04
3.64
2.55
3.01
3.57
3.85
3.06
3.70
3.78
3.49
3.58
3.57
3.89
3.78
2.99
4.01
4.06
4.09
3.88
3.69
3.95
3.30
3.80
2.92
3.51
3.11
2.15
3.70
3.31
4.34
3.34
3.78
3.88
3.70
3.89
3.98
3.94
4.53

SD
0.52
0.73
0.96
1.11
1.26
1.08
1.31
1.21
1.24
0.71
0.88
1.26
1.01
0.93
1.05
1.23
0.90
1.09
1.07
1.30
0.86
0.98
0.96
1.07
0.79
0.97
1.12
0.89
0.86
1.06
1.12
1.06
0.62
1.01
0.63
0.97
0.86
0.63
1.01
0.79
1.04
0.76
0.88

Reliabilit
y
0.75
0.76

0.75

0.69

0.82

0.71

0.72

0.68

0.69
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Table V. Summary of CFA Fit Indexes
Constructs/ Construct’s pair
Fit Measures Recommended SQM
PM MC-BK CO-IN QMP
threshold values
χ2
23.63
16.64
7.72
6.50
16.66
p- value
0.05
0.05
0.46
0.59
0.05
≥ 0.05
d.f.
14
9
8
8
9
χ2/d.f.
1.69
1.85
0.96
0.81
1.85
≤ 3.00
RMSEA
0.05
0.05
0.00
0.00
0.05
≤ 0.10
RMSR
0.04
0.04
0.03
0.02
0.04
≤ 0.10
NNFI
0.97
0.97
1
1
0.96
≥ 0.90
CFI
0.98
0.98
1
1
0.98
≥ 0.90
GFI
0.98
0.98
0.99
0.99
0.98
≥ 0.90
AGFI
0.96
0.96
0.98
0.98
0.96
≥ 0.90

OP

SQ

1.69
0.43
2
0.84
0.00
0.01
1
1
1
0.99

2.01
0.37
2
1.00
0.00
0.02
1
1
1
0.98
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Table VI. Assessment of Discriminant Validity
Chi-Square statistic
Unconstrained Constrained
Correlations model (d.f.) model (d.f.) Difference p-value
Supplier quality management with
Personnel management
0.63*
90.40 (64) 264.70 (65) 174.30
0.00
Cross-functional coordination
0.36*
97.00 (34) 212.78 (35) 115.78
0.00
Quality information
0.51*
47.21 (34) 346.98 (35) 299.77
0.00
Management commitment
0.35*
59.20 (34) 225.68 (35) 166.48
0.00
Benchmarking
0.45*
56.85 (34) 206.40 (35) 149.55
0.00
Personnel management with
Cross-functional coordination
0.50*
41.90 (26) 143.93 (27) 102.03
0.00
Quality information
0.49*
57.67 (26) 346.39 (27) 288.74
0.00
Management commitment
0.55*
39.21 (26) 147.18 (27) 107.97
0.00
Benchmarking
0.51*
52.65 (26) 191.69 (27) 139.04
0.00
Cross-functional coordination with
Quality information
0.26*
6.50 (8)
151.25 (9)
144.77
0.00
Management commitment
0.46*
20.22 (8)
123.09 (9)
102.87
0.00
Benchmarking
0.35*
23.95 (8)
151.79 (9)
127.84
0.00
Quality Information with
Management commitment
0.28*
18.54 (8)
175.93 (9)
157.39
0.00
Benchmarking
0.31*
9.07 (8)
175.96 (9)
166.89
0.00
Management commitment with
Benchmarking
0.17*
7.72 (8)
179.26 (9)
171.54
0.00
Quality Management Purchasing
with
Operational Performance
0.47*
67.67 (34) 203.04 (35) 135.37
0.00
Internal Customer Satisfaction
0.49*
44.73 (34) 206.55 (35) 161.82
0.00
Operational Performance with
Internal Customer Satisfaction
0.73*
23.56 (19)
71.33 (20)
47.77
0.00
* Correlation is significant at the 0.05 level (2-tailed)
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Figure 1. Theoretical Framework
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Figure 2. Theoretical Framework in LISREL Representation
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Figure 3. Results from the Structural Model Analysis
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