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a b s t r a c t

This paper focuses on the interrelationships among the different dimensions of supply chain integration.
Specifically, it examines the relationship between employee commitment and supply chain integration
dimensions to explain several performance measures, such as flexibility, delivery, quality, inventory and
customer satisfaction. Very little research has been conducted onto this topic, since employee
commitment is rarely included as an antecedent of the effect of supply chain integration on
performance. Seven research models have been analysed with Structural Equation Models using a
multiple-informant international sample of 266 mid-to-large-size manufacturing plants. The findings
suggest that the relationship between employee commitment and operational performance is fully
mediated by supply chain integration. Employee commitment contributes to improving internal
integration, and internal integration affects performance both directly and indirectly. Moreover,
obtaining internal integration helps to achieve supplier and customer integration. As a result, companies
should strive to achieve both employee commitment and internal integration, as they mutually reinforce
each other. Similarly, managers should achieve internal integration before external integration and
include external integration at the strategic level in order to reap the greatest advantages from supply
chain integration. Meanwhile, managers should promote employee commitment not only for better
supply chain success, but also to mitigate the barriers of supply chain management implementation.

& 2014 Elsevier B.V. All rights reserved.

1. Introduction

Supply chain management (SCM) has strategic relevance because
increased competitive pressures have pushed many firms to turn their
supply chains into competitive weapons to enhance performance
(Fine, 1998). Effective SCM is a source of potentially sustainable
competitive advantage for organisations and supply chain integration
(SCI) plays a crucial role in this (Van der Vaart and Van Donk, 2008).

However, despite the potential benefits of SCI, the effective integration
of value-added activities along the supply chain (SC) and the compe-
titive influence of SCI have been questioned. Thus, more empirical
research is needed in this topic (Leuschner et al., 2013).

Despite the fact that numerous studies have addressed SCI, it
can be seen that it is not a well-defined concept (Fabbe-Costes and
Jahre, 2008). SCI does not have a single, accepted definition or
operationalisation (Pagell, 2004). SCI should consider the strategic,
tactical and operational levels. SCI could be defined as the degree
to which SC members achieve collaborative inter- and intra-
organisational management on the strategic, tactical and opera-
tional levels of activities (and their corresponding physical and
information flows) that, starting with raw materials suppliers, add
value to the product to satisfy the needs of the final customer at
the lowest cost and the greatest speed (Alfalla-Luque et al., 2013b).

SCI needs both intra and inter-company integration across the
entire SC in order to work as a single entity (Alfalla-Luque and
Medina-Lopez, 2009). In consequence, SCI research should take
into account internal integration (INTI) and external integration
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(EI) with supplier (SI) and customer (CI), as well as the external
integration orientation (EIO).

However, previous research has not always taken the different
dimensions of SCI into account (Fabbe-Costes and Jahre, 2008).
Droge et al. (2004) suggest that the joint use of EI and INTI has a
synergistic effect on firm performance. Other studies show that
one of the reasons that prevents a high level of EI being achieved is
a low level of INTI (Gimenez and Ventura, 2005). Moreover, INTI
seems to be the starting point for broader integration across the
SC. However, there is over emphasis on customer integration (CI)
and supplier integration (SI) alone, excluding the important
central link of INTI (Flynn et al., 2010). As stated by Zhao et al.
(2011), despite increasing research interest in SCI, we still have a
very limited understanding of what influences SCI and what the
relationships between INTI and EI are. This paper seeks to provide
empirical evidence on this relationship.

The prior literature is not unanimous in stating that the relation-
ship between SCI and performance is positive. Some papers conclude
that a higher level of SCI positively influences performance (Li et al.,
2009), but others have not been able to demonstrate this relationship
(Swink et al., 2007). So, additional research is necessary to test the
relationship between SCI (separated out into its various dimensions)
and performance. This relationship could be affected by the existence
of variables that act as antecedents. Some studies have found that SCI
has a mediating effect on performance (Vanichchinchai, 2012), but a
limited number of studies have been conducted in this respect. As a
result, determining the antecedents and performance consequences
of SCI is a key focus of recent SCM research (Droge et al., 2012).

The apparent inconsistency in the findings and doubt about the
relationship between SCI and performance suggest a missing vari-
able. Taking into account the literature, our interest lies in including
employee commitment (EC) as an antecedent in this relationship.
Previous research has analysed the effect as an antecedent of work-
force practices on performance for some operations management
(OM) practices, e.g. TQM, JIT and TPM (Cua et al., 2001) but little
research has been done on the effect of workforce practices in SCI, or
even in SCM in general (Fisher et al., 2010). However, Fawcett et al.
(2008) state that human nature is the primary barrier to successful
SC collaboration both internally and with external SC partners.

This paper therefore focuses on the relationships among the
different dimensions of SCI themselves, and on the relationship
between EC and the SCI dimensions to explain several performance
measures. It analyses EC as an antecedent of the effect of SCI on
performance. For this we use a multiple-informant international
sample originating from the third round of the High Performance
Manufacturing (HPM) project. Fig. 1 shows the research framework.

The paper is structured as follows. Section 2 establishes the
theories supporting the research, analyses earlier studies and estab-
lishes the hypotheses, objectives and proposed model to be tested.
Section 3 describes the sample and the methodology employed. This
is followed by the results of the study. Finally, the discussion, main
conclusions, contributions, implications for practitioners and aca-
demics, limitations and future research are presented.

2. Theoretical background, research hypotheses and proposed
model

In this section, firstly an analysis is conducted of the theories
that support the research (Section 2.1). Next, the relationship
among performance, SCI and EC is analysed and seven sets of
hypotheses are established on the basis of a thorough literature
review. Section 2.2 focuses on the relationship between SCI and
performance. The first set of hypotheses addresses whether inter-
nal integration is directly related to external integration (H1 and
H2). The second set of hypotheses covers the relationship between
customer and supplier integration and external integration orien-
tation (H3 and H4). The third set analyses whether SCI dimensions
are directly related to performance (H5 and H8). The fourth set
examines whether external integration orientation acts as a
mediator in the relationship between customer/supplier integra-
tion and performance (H9 and H10) and whether external inte-
gration acts as a mediator in the relationship between internal
integration and performance (H10 and H11). Section 2.3 focuses on
the relationships among EC, SCI and performance. The fifth set of
hypotheses addresses the question whether EC is directly related
to performance (H12). The sixth set covers the relationships
between EC and SCI dimensions (H13–H15). Finally, the seventh
set analyses the mediated effect of internal integration and SCI
(H16–H18). Section 2.4 describes the objective of the paper and
the proposed model.

2.1. Theories supporting the research

In this paper our primary theoretical focus is on the theoretical
framework of the value chain (Porter, 1986) and the resource-
based view (RBV) of the firm (Peteraf, 1993; Barney, 1991). These
are the two most commonly identified theories in SCM (Defee
et al., 2010) and workforce management research.

Porter (1986) demonstrated that competitive advantage does
not come about only with the efficiency with which any individual
company is managed, but with that of the value chain as a whole.
As such, the value that a company achieves will depend to a great
extent on the relationships it has with its customers and suppliers
(Porter, 1986), i.e. the degree of SCI. SCI is directly involved in the
value-adding processes required to achieve efficient and effective
upstream and downstream flows of products, services, decisions,
and information (Bowersox et al., 2000; Mentzer et al., 2001). An
analysis of a company's SC enables its capabilities to be identified
by determining the activities in which it has, or can have, a
competitive advantage, and the relationships that exist among
them. The company can then identify the activities it prefers to
carry out itself and those that would be better acquired externally.
Therefore, the organisation has to take a series of strategic
decisions based on the analysis of these business capabilities that
will affect SCM and SCI directly. SCI enables a company to excel at
specific value-added activities for which it possesses unique

Employee
Commitment

(EC)

Supply Chain Integration (SCI):
• Internal Integration (INTI)
• Supplier Integration (SI)
• Customer Integration (CI)
• External Integration Orientation (EIO)

Performancei:
• Flexibility 
• Delivery
• Quality
• Inventory  
• Customer satisfaction

EC Direct effect

EC Indirect effect

SCI Direct effect

Fig. 1. Research framework.
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advantages while relying on SC partners to provide the comple-
mentary capabilities it lacks (Dyer and Singh, 1998).

The resource-based view (RBV) considers firms as collections of
resources, some of which can be considered strategic resources
(Wernerfelt, 1984). The RBV argues that firms are able to generate
sustained competitive advantage by developing unique firm
resources and capabilities (Barney, 1991; Peteraf, 1993). Previous
research has recognised the relevancy of the RBV focus for SCM/
SCI (Olavarrieta and Ellinger, 1997; Leuschner et al., 2013) and for
workforce management (Schroeder et al., 2002; Samad, 2013).

Best-value supply chains reflect the assumption that unique
resources exist at the SC level, and that supply chains can be
inimitable competitive weapons (Ketchen and Hult, 2007). SCM
seeks improved performance through the effective use of
resources and capabilities via the development of internal and
external linkages in order to create a seamlessly coordinated SC;
thus elevating inter-firm competition to inter-supply chain com-
petition (Barratt and Barratt, 2011). SCI can be seen as a strategic
resource that could result in a competitive advantage and
improved firm performance (Barney, 2012). Fine (1998) considers
SCI as the ultimate core capability. SCI involves restructuring
activities used to link and simplify processes to help firms allocate,
align, and utilise both internal and external resources (Chen et al.,
2009). INTI and EI can be complex and require unique capabilities
that may be difficult or costly to implement (Barney, 2012).
Therefore, the relevancy of RBV to SCI becomes evident because
of the engagement of both internal and external resources (Chen
et al., 2009).Meanwhile, the workforce can emerge as a key
element for achieving competitive advantage in the SC from the
point-of-view of the RBV (Marin-Garcia et al., 2009; deSarbo et al.,
2007; Schroeder et al., 2002).

Theory suggests that trust-based relationships, common goals,
and system-based rewards are necessary conditions for successful
firms in the SC (Menon, 2012). Appropriate workforce practices
and a high degree of EC that help these objectives to be accom-
plished can be responsible for developing specialised forms of
human capital that can be difficult to imitate and enable a
sustained competitive advantage to be achieved. According to
Becker and Huselid (1998), this human capital will result in
improved productivity and profitability. Consequently, EC could
play a major role in achieving a sustained competitive advantage
in the context of an integrated SC.

2.2. Supply chain integration and performance

SCI has been a highly researched topic during the last 20 years
(Leuschner et al., 2013), but no consensus has been achieved on
how to measure SCI and operationalisation (Alfalla-Luque et al.,
2013a; Kim, 2013). Some authors examined SCI as a single
construct (Vickery et al., 2003; Sezen, 2008). However, SCI multi-
dimensional constructs have been developed due to the complex
nature of the concept (Gimenez and Ventura, 2005; Kim, 2009).
The most common approach used focuses on inter- and intra-
company integration (Flynn et al., 2010; Droge et al., 2012; Zhao
et al., 2013). An internal–external perspective is essential for
understanding the phenomenon (Chen et al., 2009). The key to
SCI is to develop uninterrupted links with upstream suppliers and
downstream customers along with total internal functional
synergy (Flynn et al., 2010). INTI links internally performed work
into a seamless process to support customer requirements
(Bowersox et al., 2003; Chen et al., 2009). It is a process of inter-
departmental interaction and collaboration that brings depart-
ments together into a cohesive organisation (Kahn and Mentzer,
1996). It implies integration between functions or departments
within a single firm (Koufteros et al., 2010). EI should be achieved
with supplier and customer. SI implies working in close

cooperation with key suppliers in order to generate advantages,
such as a reduction in inventory or a decrease in supplier lead time
(Thun, 2010). CI deals with a better understanding of key custo-
mers' needs and with their considerations in the company's
business processes (Thun, 2010). SCI includes both upstream and
downstream players, while INTI provides the foundation for both
(Chen et al., 2009). In consequence, every SC could have a different
level of INTI, CI and SI (Frohlich and Westbrook, 2001).

Several papers, including this research, analyse SCI using the
triple SCI scope – INTI, SI, and CI (Swink et al., 2007; Wong and
Boon-itt, 2008; Kim, 2009; Flynn et al., 2010). The literature
suggests that firms must achieve a relatively high degree of
collaboration between internal processes before initiating EI
(Fawcett and Magnan, 2002; Harrison and Van Hoek, 2005;
Cagliano et al., 2006). One of the major obstacles to fully inte-
grated materials and information flows across the SC seems to be
the inadequacy of the individual firms' internal management
systems (Mentzer, 2004). Coordination between functions is a
key factor for achieving intra-organisational integration (Fawcett
and Magnan, 2002). INTI is a prerequisite for EI with supplier and
customer (Vickery et al., 2003; Menon, 2012) and must be well-
established before companies integrate with external parties
(Handfield and Nichols, 2002). Successful SCM presumes INTI
and EI to be in place, but neither is sufficient in itself for having
a successful SC (Min, 2001). The lack of INTI becomes the biggest
obstacle to turning collaborative activities into operational effi-
ciency (Baihaqi and Sohal, 2013). INTI has the potential to affect EI
(Kim, 2013; Germain and Iyer, 2006). A significant positive
correlation between INTI and EI has been reported in previous
research (Gimenez and Ventura, 2005; Eng, 2006; Baihaqi and
Sohal, 2013). However, there is a need for more research in this
area to ascertain how INTI interacts with other types of integration
(Zhao et al., 2011; Kim, 2013; Alfalla-Luque et al., 2013a). The
following hypotheses have been proposed in the quest to provide
empirical evidence for these relationships:

H1. INTI is directly and positively related to SI;

H2. INTI is directly and positively related to CI.

The SCI focus frequently fails to consider its strategic nature
(Flynn et al., 2010). Firms need to view organisations as part of a
collaborative network (Menon, 2012) and to strategically collabo-
rate with their SC partners to achieve effective SCI (Flynn et al.,
2010). Partners should work together to jointly achieve greater
success (efficiencies, flexibility, and sustainable competitive
advantage) than can be attained in isolation (Nyaga et al., 2010).
Partnership management has been classified as a form of core
competency leading to competitive advantage (Miller and
Shamsie, 1996). Bearing this in mind, apart from the analysis of
INTI, SI and CI, our research also considers a strategy perspective,
the external integration orientation (EIO), which implies that the
firm believes in a collaborative orientation towards key suppliers
and customers (and not an adversarial relationship with them) as
a part of its company strategy. While strategy is different from
operations, integration between the two is critical (Porter, 1986;
Miles and Snow, 1978). While operational collaboration can only
lead to shop-floor benefits, strategic collaboration should not only
afford shop-floor benefits, but also strategic benefits (Sanders,
2008). Strategic collaboration with supplier and customer is
considered to be one of the core capabilities that companies need
to remain viable in the current business environment (Bowersox
et al., 2000). Strategic collaborative relationships are expected to
provide greater benefits than transaction-oriented relationships
(Whipple et al., 2010). Taking into account previous research, we
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will analyse whether SI and CI are positively associated with EIO.
We propose the following hypotheses:

H3. SI is directly and positively related to EIO;

H4. CI is directly and positively related to EIO.

A wide range of different studies on SCI have been carried out,
many of them focusing on the relationship between SCI and
performance (e.g., Sezen, 2008; Kim, 2009; Thun, 2010; Zhao
et al., 2013). In general terms, some papers agree that the higher
the level of integration, the greater the potential benefits (Frohlich
and Westbrook, 2001; Bagchi et al., 2005; Li et al., 2009). Other
studies have not always found a clear relationship between the
level of SCI and performance improvement (Hertz, 2001; Swink et
al., 2007). Therefore, results are not conclusive (Jin et al., 2013).
Detailed tables summarising the relationships between SCI and
performance in previous research can be found in, among others,
Table VII in Fabbe-Costes and Jahre (2008), Table 3 in Van der
Vaart and Van Donk (2008), Table 1 in Sofyalıoğlu and Öztürk
(2012), Table 1 in Jin et al. (2013) and Tables 1 and 2 in Kim (2013).

Two recent meta-analyses of SCI and performance have been
carried out by Leuschner et al. (2013) and Sofyalıoğlu and Öztürk
(2012) based on a sample of peer-reviewed journal articles (86 and 22,
respectively). Both studies have tested the hypothesis “SCI is positively
related to firm performance” taking into account four scopes of SCI (SI,
CI, EI and INTI) and different measures of performance. Table 1
summarises the results. The comparison of both meta-analyses
confirms the lack of consensus in prior empirical research on how
SCI affects performance. There is, therefore, no consistency in the
findings on the relationship between SCI and performance. Perhaps

the lack of consensus could be attributed to the different SCI
definitions, dimensions and operationalisations used in each of the
studies and their different scopes (Van der Vaart and Van Donk, 2008;
Alfalla-Luque et al., 2013a; Jin et al., 2013). For example, studies that
aggregate SI and CI in a single construct (EI) may be drawing
inaccurate conclusions (Flynn et al., 2010). The same may be true
when we analyse the performance measures grouped into a single
construct. In the same way, the performance measures tested are very
wide and also apply at different levels of analysis: team, project, plant,
and SC (Turkulainen and Ketokivi, 2012). Another reason could be that
SCI does not have the same impact on performance depending on the
country, industry, plant age, product complexity and plant size (Flynn
et al., 2010). For example, in some contexts it might be better to
negotiate for each purchase than have partnerships (in line with
Transaction Cost Economics). However, SCI is a key element for
improvement in sectors such as the car industry (Gimenez and
Ventura, 2003). In other words, as with RBV, SCI achieves sustainable
competitive advantages and improved performance if partners possess
unique complementary capabilities that can produce distinctive value
and the governance skills needed for effective integration (Jin et al.,
2013; Fawcett et al., 2007). Another factor that could create ambiguity
in the effect of SCI on performance is that the relationship could be
nuanced (Jin et al., 2013). For example, some authors have found that
various operational performance measures mediate the relationship
between SCI and financial performance (Vickery et al., 2003; Allred
et al., 2011). Other papers conclude that there are variables that act as
antecedents and SCI has a mediating effect between these antecedents
and performance (Vanichchinchai and Igel, 2011; Vanichchinchai,
2012; Wu et al., 2014).

Sofyalıoğlu and Öztürk (2012) state that there are a few studies
in the literature that test the direct relationship between SCI and
performance, so they suggest more studies to test this relationship.
Leuschner et al. (2013) state the need for additional research to
make statements generalisable. We analyse this relationship in
response to this demand. Although there is no consensus, we
propose the following hypotheses in a positive sense1:

H5. INTI is directly and positively related to performance;

H6. SI is directly and positively related to performance;

H7. CI is directly and positively related to performance;

H8. EIO is directly and positively related to performance.

Also, taking into account the possible existence of mediated
variables (Jin et al., 2013), we analyse, firstly, whether the
existence of EIO in a firm can act as a mediating variable between
either SI or CI and performance. We therefore propose the
following hypotheses:

H9. EIO acts as a mediator in the relationship between SI and
performance;

H10. EIO acts as a mediator in the relationship between CI and
performance.

Secondly, as already indicated, there are many prior studies
that state that having INTI is a prerequisite for attaining adequate
EI (Eng, 2006; Menon, 2012; Kim, 2013; Baihaqi and Sohal, 2013).
For this reason we propose to analyse INTI empirically as an
antecedent of EI, examining the mediating effect of EI (analysed
through the block formed of the SI/CI/EIO constructs) in the INTI-
performance relationship, with the following hypothesis:

H11. The SI/CI/EIO block acts as a mediator in the relationship
between INTI and performance.

Table 1
Comparison between meta-analyses of SCI and performance.

Relationship Leuschner et al.
(2013)

Sofyalıoğlu and Öztürk
(2012)

SCI/Firm performance Positive and
significant

Non-significant

EI/Firm performance Positive and
significant

—

SI/Firm performance Weak —

CI/Firm performance Non-significant —

INTI/Firm performance Positive and
significant

—

SCI/Business performance Weak Non-significant
CI/Business performance — Non-significant
SI/Business performance — Non-significant
INTI/Business
performance

— Positive and significant

SCI/Financial
performance

Non-significant —

SCI/Customer-oriented Positive and
significant

—

SCI/Relational
performance

Positive and
significant

—

SCI/Operational
performance

Positive and
significant

Non-significant

CI/Operational
performance

— Positive and significant

SI/Operational
performance

— Non-significant

INTI/Operational
performance

— Non-significant

SCI/Delivery Positive and
significant

—

SCI/Quality Positive and
significant

—

SCI/Innovation Positive and
significant

—

SCI/Cost Non-significant —

SCI/Flexibility Non-significant —
1 All the performance-related hypotheses analyse each measure separately.
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2.3. Employee commitment, supply chain integration and
performance

EC is defined as the degree to which a worker identifies with
his/her firm and shares its goals and values (Fields, 2002; Meyer
et al., 1993; Mowday and Steers, 1979). Employees with high
commitment consider that their company is an organisation for
which it is worth working and which they are proud of working for
(Alfalla-Luque et al., 2012). As a result, they put all their efforts into
working well for the organisation, do so with greater autonomy,
develop core competencies more quickly and, moreover, tend to be
more accepting of any task given to them. The likelihood that the
firm will achieve better performance therefore rises (Kuo, 2013).

There is clear evidence of the mediating role of EC between
workforce management practices and firm performance in pre-
vious research in the area of human resources (Elorza et al., 2011;
Patterson et al., 2010). In other words, when the effects of work-
force management practices on performance are analysed without
including EC in the model, these effects are significant and
positive. However, when the mediating variable is included, the
direct relationship between workforce management practices and
performance disappears, and only the relationship between work-
force management and EC and the relationship between EC and
performance remain significant.

Recent models in the literature on workforce management
(Den Hartog et al., 2004; Elorza et al., 2011; Guest and Conway,
2011; Marin-Garcia, 2013) consider EC as the main mediating
construct for explaining operational performance and customer
satisfaction, both of which affect financial performance (Table 2).

Table 2 synthesises the relationships identified in the prior
literature. The majority of these studies analyse performance
measures grouped into operational and financial performances.
This paper has analysed each of the performance measures
(flexibility, delivery, quality, inventory and customer satisfaction)
separately with the aim of providing more detailed empirical
evidence. Therefore, we propose that:

H12. EC is directly and positively related to performance.

Previous literature shows that workforce management is one of
the less studied topics in SCM/SCI (Giunipero et al., 2008; Pandey
et al., 2012; Fisher et al., 2010). This lack of research may perhaps
be due to the research emphasis being put on hard OM topics, such
as JIT, TQM or IT, so more empirical testing needs to be done (Shub
and Stonebraker, 2009). While the relationship between SCI and
performance has been widely analysed in the literature, we find a
lack of research with respect to any possible antecedents of this

relationship (Jin et al., 2013). In other respects, the relationship
among workforce management, EC and performance has also been
studied widely in previous research. However, there are a few
studies that extend the model and connect the two lines of
research. Consequently, this paper seeks to make a contribution
to this line by studying EC as a possible antecedent of SCI.

Opportunities for competitive advantage increasingly lie in
managing people within and between firms in SC relationships
(Ketchen and Hult, 2007; Fawcett et al., 2008; Fisher et al., 2010;
Pandey et al., 2012). In this regard, Mentzer et al. (2001) identify
commitment as one of the antecedents of SCM and Gundlach et al.
(1995) and Lambert et al. (1998) state that it is an important
ingredient for the successful implementation of SCM.

In the SCM literature the studies that address workforce
management usually focus on the influence that human resources
has on the relationships between the organisations that it com-
prises. Vanichchinchai (2012) states that most SCM frameworks,
such as the SCM frameworks proposed by the Global Supply Chain
Forum (GSCF), include business partner issues but almost totally
ignore the internal employee component. However, the successful
implementation of SCM requires integrating internal functions of
the firm and effectively linking them with the external operations
of its partner firms in the SC (Holmberg, 2000). When commit-
ment is encouraged within an individual firm it will lead that firm
to act cooperatively with other firms in implementing SCM (Mello
and Stank, 2005). Therefore, EC issues within the organisation
should be critical in achieving SCM excellence (Halldorsson et al.,
2008; Gowen and Tallon, 2003; Shub and Stonebraker, 2009).
Despite this, the influence of an organisation's EC on achieving SCI
is a less studied topic (Bayo-Moriones and Merino-Díaz, 2004). We
formulate the following hypotheses in order to provide empirical
evidence on the topic:

H13. EC is directly and positively related to INTI;

H14. EC is directly and positively related to SI;

H15. EC is directly and positively related to CI.

In other respects, as far as we know, only a few studies analyse
the relationships among EC, SCM/SCI and performance (Gowen
and Tallon, 2003; Vanichchinchai and Igel, 2011; Vanichchinchai,
2012). The conclusion of Vanichchinchai and Igel (2011) is that the
SCM practices mediate the effect of TQM on company perfor-
mance, and the explanation for this result is that the EC on which
TQM focuses is a critical foundation for SCM, as it facilitates INTI.
Gowen and Tallon (2003) concludes that EC is crucial for SCM
practices to succeed. EC makes a critical independent contribution

Table 2
Relationship between EC and performance in previous research.

Relationship Direct, positive and significant

EC/Cost Guest (2001), Paul and Anantharaman (2003), Young and Choi (2011), Vanichchinchai (2012)
EC/Delivery Paul and Anantharaman (2003)
EC/Flexibility Vanichchinchai (2012)
EC/Productivity Guest (2001), Samad (2013), Boselie et al. (2005), Paul and Anantharaman (2003), Young and Choi (2011), Brown et al. (2011)
EC/Quality Guest (2001), Boselie et al. (2005), Paul and Anantharaman (2003), Young and Choi (2011), Katou (2011)
EC/Innovation and
development

Katou (2011), Young and Choi (2011)

EC/Customer satisfaction Moynihan et al. (2001), Kuo (2013), Nishii et al. (2008)
EC/Financial performance Brown et al. (2011), Samad (2013)

Relationship Mediated by
EC/Financial performance Productivity and quality: Boselie et al. (2005)

Employee retention, employee productivity, product quality, speed of delivery, operating cost: Paul and Anantharaman (2003)
New product development, efficiency of task procedures, cost reduction, product quality, and overall productivity and defect reduction:
Young and Choi (2011)
Productivity and quality: Guest (2001)
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to the success of all of the SC practices. They also conclude that EC
mediates the adverse impact of SCM implementation barriers on
SCM success. Vanichchinchai (2012) found that employee involve-
ment does not only have a direct positive impact on relationships
with suppliers and customers (EI) and performance, but also an
indirect positive impact on performance through EI. Thus, he
found a mediating effect of EI in the relationship between
employee involvement and performance.

In conclusion, a few prior studies that exist seem to identify a
possible mediating effect of SCI in the relationship between EC and
performance, as has been demonstrated in other OM practices (e.g.
TQM, JIT and TPM). As they analyse both SCI and performance
aggregated into a single construct they do not examine the
relationships between the SCI dimensions or with regard to the
various performance measures. In this study we have analysed the
SCI dimensions and the performance measures in disaggregation
in order to provide more detailed empirical evidence and thus
respond to the demand for greater research into EC as a possible
antecedent of SCI and performance identified in the literature. The
following hypotheses have been proposed in order to contribute to
progress in this line:

H16. INTI acts as a mediator in the relationship between EC
and SI;

H17. INTI acts as a mediator in the relationship between EC
and CI;

H18. SCI acts as a mediator in the relationship between EC and
performance.

2.4. Objectives and proposed model

The general objective of this research is to analyse the relation-
ships between EC (as an antecedent) and SCI to explain several
performance measures. However, in the proposed model (Fig. 2)
we have established hypotheses focusing not only on the media-
tion relationships, but also on the direct relationships between
variables that need more research taking into account the previous
literature. We have therefore analysed the direct relationships
between: (1) the different dimensions of SCI, paying particular
attention to INTI, traditionally underestimated in previous studies
(H1–H4); (2) SCI dimensions and performance (H5–H8); (3) EC
and performance (H12); (4) EC and SCI dimensions (H13–H15). We
have also analysed the mediation relationships of: (5) EI between
INTI and performance (H9–H11); and (6) SCI dimensions between
EC and performance (H16–H18).

Five performance measures have been analysed separately:
flexibility, delivery, quality, inventory and customer satisfaction.
The results have therefore been obtained individually for each

performance measure. This paper contributes to the prior litera-
ture by providing empirical evidence in the six analysis groups
(direct and indirect) by analysing the effects on the five perfor-
mance measures separately (in H5–H12 and H18).

3. Methodology

3.1. Sample

Our empirical analysis is based on the HPM project database,
the data for which was collected during the project's third round
in 266 mid-to-large-sized manufacturing plants (more than 100
employees) in three industries in 2005–2008 in nine countries
(Table 3). The unit of observation is the manufacturing plant.
A stratified sampling design (Forza, 2002) was used to obtain an
approximately equal number of plants for each industry–country
combination. All plants within a given country were from different
parent corporations. The average response rate was approximately
65%. Given the sample's characteristics, this research is framed in a
manufacturing context.

3.2. Instrument

This research uses the HPM third round questionnaire. The
original survey items were based on a wide-ranging review of the
prior OM literature. A panel of experts reviewed the instruments
in order to ensure content validity and a pilot test was conducted
at several plants with pre-tests that had been analysed for
reliability, validity and internal consistency. The international
HPM research questionnaires were reviewed during the first and
second rounds. The construction validity, internal consistency and
nomological validity therefore presented strong values in the
scales that were finally used (Schroeder and Flynn, 2001; Flynn
et al., 1995).

INTI

SI

CI

EIO

Performance i
H5

H8

H7

H6
H1 

H12 

EC

H14

H2

H3

H15
H4

H13 

Mediated effects: H9, H10, H11, H16, H17, H18

Fig. 2. Proposed model and hypotheses.

Table 3
Characteristics of the sample.

Countries Automotive components Electronics Machinery Total

Austria 4 10 7 21
Finland 10 14 6 30
Germany 19 9 13 41
Italy 7 10 10 27
Japan 13 10 12 35
Korea 11 10 10 31
Spain 10 9 9 28
Sweden 7 7 10 24
USA 9 9 11 29
Total 90 88 88 266
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Each questionnaire in this research was tailored to the exper-
tise of the focal informant following the key informant method
(Bagozzi et al., 1991). The items used in the present research were
responded to by at least two different managers/workers (plant
accounting managers, direct labour, human resource managers,
inventory managers, process engineers, plant managers, quality
managers, supervisors) in the plant for information to be triangu-
lated. This gives a transversal image of a plant so that key
informant bias can be avoided (Van Bruggen et al., 2002) while
simultaneously increasing the validity.

3.3. Operationalisation

The items concerning EC, INTI, CI, SI, EOI and customer
satisfaction are measured on a 1–7 Likert scale asking informants
for their perception (1¼strongly disagree, 4¼neither agree nor
disagree, 7¼strongly agree). The items concerning operational
performance (delivery, flexibility, inventory and quality) are mea-
sured on a 1–5 Likert scale asking key informants for their
perception of past performance compared to competitors
(1¼poor, low end of industry, 5¼superior). Table 4 shows the
items of each construct. For each item, plant-level data are
calculated as an average value of all the valid responses at the
company. All the constructs used are first-order constructs.

3.4. Method of analysis

The HPM project data constitute a broad sample, which enables
the Structural Equation Model (SEM) to be used (Marin-Garcia
et al., 2013). The analyses have been done with the EQS programme

using the maximum verisimilitude parameter estimation method
(Bentler, 2002). Goodness of fit will be evaluated with a robust
method to prevent departures from multivariate normality in the
data. The two-step modelling approach (Schumacker and Lomax,
1996) will be used to check the measurement model and the full
latent structural model. In all cases, an analysis will be carried out
on the psychometric properties of the construct measurement
models. This will verify each construct's goodness of fit, the
significance of the load on each of the items and that their
standardised values are greater than 0.6. Composite reliability and
Cronbach's Alpha will also be tested to ensure that they are over
0.7 and that the variance extracted is over 0.4 (Hair et al., 1995).
Discriminant validity will be tested using the confidence interval for
correlations method (Anderson and Gerbing, 1988).

Apart from analysing direct relationships between constructs,
this paper also analyses possible mediating relationships. Media-
tion is one of several different relationships that can occur when a
third construct Z (called the mediator) is included in the analysis
between two other constructs (X-Y, where X is the independent
construct and Y the dependent construct) in such a way that X is
the cause of Z which, in turn, is the cause of Y. Mediation can be
full or partial. In the case of full mediation the direct effect
between X and Y is no longer significant when the mediating
variable (Z) is introduced. In partial mediation the direct effect
diminishes but does not disappear altogether and a direct effect
(X-Y) and an indirect effect (X-Z-Y) exist alongside each other
with the full effect being the sum of the direct and indirect effects.
An alternative situation to mediation may also occur: suppression.
In suppression the direct and indirect effects have opposite
arithmetic signs (Alto and Vallejo, 2011).

Table 4
Construct items.

Constructs Description Standardised
loads

Convergent
validitya

Customer integration (CI) We frequently are in close contact with our customers 0.745 α: 0.77
CR:0.80
EV:0.58

Our customers give us feedback on our quality and delivery performance 0.822
We strive to be highly responsive to our customers' needs 0.711

External integration orientation
(EOI)

We work as a partner with our suppliers, rather than having an adversarial relationship 0.734 α: 0.72
CR:0.71
EV:0.45

We believe that cooperative relationships will lead to better performance than adversarial
relationships

0.619

We believe than an organisation should work as a partner with its surrounding community 0.654
Supplier integration (SI) We maintain close communication with suppliers about quality considerations and design

changes
0.857 α: 0.74

CR:0.77
EV:0.53We maintain cooperative relationships with our suppliers 0.656

We strive to establish long-term relationships with suppliers 0.643
Internal integration (INTI) Departments in the plant communicate frequently with each other 0.730 α: 0.79

CR:0.79
EV:0.55

Management works together well on all important decisions 0.745
Generally speaking, everyone in the plant works well together 0.755

Employee commitment (EC) I talk up this organisation to my friends as a great organisation to work for 0.861 α: 0.89
CR:0.90
EV:0.75

I am proud to tell others that I am part of this organisation 0.901
I am extremely glad that I chose this organisation to work for, over others I was considering at the
time I joined

0.840

Delivery (Del) On time delivery performance 0.812 α: 0.77
CR:0.77
EV:0.63Fast delivery

0.767

Flexibility (Flex) Flexibility to change product mix 0.664 α: 0.70
CR:0.72
EV0.56Flexibility to change volume

0.828

Inventory (Inv) Inventory turnover 0.647 α: 0.73
CR:0.74
EV:0.60Cycle time (from raw materials to delivery)

0.881

Quality (Q) Conformance to product specifications 0.681 α: 0.62
CR:0.59
EV:0.42Product capability and performance

0.611

Customer satisfaction (CS) Our customers are pleased with the products and services we provide for them 0.880 α: 0.88
CR:0.88
EV:0.65

Our customers seem happy with our responsiveness to their problems 0.729
Customer standards are always met by our plant 0.735
Our customers have been well satisfied with the quality of our products, over the past three years 0.862

a α (Cronbach's Alpha), CR (compound reliability), EV (Extracted Variance).
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Three steps must be taken to test whether a construct acts as a
mediator between other constructs. The standardised loads and
their significance must be calculated separately in each of these
three steps (Baron and Kenny, 1986). The first step is to analyse the
relationship between X and Z. During the second step, the
relationship between X and Y is analysed. Lastly, X, Y and Z are
included in the model. For a mediating relationship to exist, the
following conditions must all be met simultaneously: a) in step 1,
X must have a significant load in the direct path on Z; b) in step 2,
X must have direct effect on Y; c) in step 3, Z must have a
significant load in the direct path on Y; and d) X's direct load on

Y should be lower in step 3 than in step 2. In short, testing
mediation implies the prior analysis of the direct relationships
between the constructs, whereby all our hypotheses for both
mediation and direct relationships will be based on the signifi-
cance of the paths of the analyses undertaken in these three steps.

We seek to verify several mediating blocks in our research. The
three steps proposed by Baron and Kenny (1986) have been
followed for each of these three proposed mediating blocks. For
this we have established different models (Fig. 3). (1) The first
block verifies the possible mediation of EIO in the relationship
between SI or CI and the performance measures (H9 and H10). For
this analysis we shall use models 1, 2 and 3. Versions of model
2 and 3 were constructed and analysed separately for each of the
five performance constructs in order to prevent pivoting problems
in the SEM parameter estimation process. These models enable the
parameters required for testing hypotheses H3, H4, H6–H8 to be
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EC
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Fig. 3. Models for analysis.2

2 The measurement model is also included in the analyses but for greater
clarity only the model's structure is shown. In model 5 each performance construct
has its own path (similar to models 4 and 6), but we have combined several paths
in a single line to make the figure clearer.
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estimated. (2) The second block, studies the possible joint media-
tion of all the EI dimensions in block 1 (SI/CI/EIO) between INTI
and the performance measures (H11). The use of models 1, 3 and
4 is proposed for this and these same models provide the data for
testing hypotheses H1, H2, H5. (3) The third block tests whether
INTI mediates in the relationship between EC and CI and SI (H16
and H17). For this we propose models 1, 5 and 7, which also enable
hypotheses H13, H14 and H15 to be tested. (4) The fourth and last
block enables us to test whether SCI (sequence established in
blocks 1, 2 and 3) acts as a mediator between EC and the
performance measures (H18). Models 4, 5 and 6 are used for this
fourth block and the results can be used to assess hypothesis H12.

Models 4, 5 and 6 in Fig. 3 include all the performance variables
simultaneously, but not integrated in a single construct. Model 5 is
a generalisation of model 3, but only includes the direct paths
among CI, SI and EOI and the performance measures that are
significant or do not cause a net suppression effect.

4. Results

Table 5 summarises the descriptive statistics of the constructs
analysed. All of the correlations are positive, and most are
significant and of moderate or low intensity. The high correlation
between CI and customer satisfaction stands out while, at the
other extreme, so does the absence of significant correlation
between CI and inventory and quality, or between SI and flexibility
and inventory. There is moderate to low correlation between the
performance variables (except in the case of inventory and
customer satisfaction, which is not significant).

The measurement model of all the constructs has adequate
goodness-of-fit indices (normed Chi-squared o5; CFI40.90; IFI
40.90; MIFI 40.90; AGFI 40.90; GFI40.85; and RMSEAo0.08). In
addition (Table 4), all the factor loadings of the items associated with
the first-order constructs are significant with values of over 0.6 and
the Cronbach's Alpha and compound reliability are over 0.7 (except for

Table 5
Descriptive statistics and correlation between constructs.

CI SI EIO INTI EC Del Flex Inv Q CS

CI 0.539nnn 0.324nnn 0.542nnn 0.377nnn 0.293nnn 0.285nnn 0.082 0.100 0.700nnn

SI 0.537nnn 0.398nnn 0.363nnn 0.218nn 0.132 0.081 0.190nn 0.541nnn

EIO 0.452nnn 0.374nnn 0.414nnn 0.340nnn 0.335nnn 0.342nnn 0.272nnn

INTI 0.638nnn 0.344nnn 0.397nnn 0.171n 0.269nnn 0.566nnn

EC 0.161nn 0.348nnn 0.173nn 0.322nnn 0.494nnn

Del 0.613nnn 0.451nnn 0.577nnn 0.260nnn

Flex 0.413nnn 0.408nnn 0.222nnn

Inv 0.473nnn 0.120
Q 0.262nnn

CS
Meana 5.7 5.5 5.8 5.3 5.4 3.8 3.9 3.4 3.9 5.3
Variance 0.55 0.50 0.50 0.63 0.37 0.58 0.45 0.52 0.38 0.33
N Valid 240 240 240 240 240 240 240 240 240 240

n α significance: 10%.
nn α significance: 5%.
nnn α significance: 1%.
a All the constructs are calculated as the mean of the items in the construct. For EC, CI, SI, EIO and INTI construct values are scaled from 1 to 7, for all other constructs

values are scaled from 1 to 5.

Table 6
Results for models 2 and 3.

Dependent construct- Flexibility Delivery Quality Inventory Customer satisfaction

Mod 2 Mod 3 Mod 2 Mod 3 Mod 2 Mod 3 Mod 2 Mod 3 Mod 2 Mod 3

CI-Perf 0.085 0.073 0.132 0.120 �0.152 �0.150 �0.045 �0.038 0.503nnn 0.519nnn

SI-Perf �0.085 �0.184n 0.039 �0.093 0.092 �0.031 0.084 �0.171 0.178nnn 0.255nnn

EIO-Perf — 0.224nnn — 0.330nnn — 0.291nnn — 0.381nnn — �0.164nn

INTI-Perf 0.383nnn 0.348nnn 0.233nnn 0.179 0.347nnn 0.256nnn 0.175 0.102 0.243nnn 0.255nnn

CI-EIO — 0.163n — 0.159 — 0.170nn — 0.097 — 0.160n

SI-EIO — 0.449nnn — 0.453nnn — 0.456nnn — 0.510nnn — 0.483nnn

INTI-CI 0.582nnn 0.589nnn 0.572nnn 0.579nnn 0.577nnn 0.585nnn 0.574nnn 0.579nnn 0.600nnn 0.611nnn

INTI-SI 0.428nnn 0.447nnn 0.442nnn 0.438nnn 0.443nnn 0.466nnn 0.431nnn 0.451nnn 0.431nnn 0.454nnn

EC-INTI 0.659nnn 0.659nnn 0.645nnn 0.647nnn 0.659nnn 0.658nnn 0.661nnn 0.660nnn 0.647nnn 0.648nnn

R2 0.168 0.192 0.119 0.195 0.112 0.135 0.041 0.115 0.574 0.598
Chi-square 107.7 165.5 94.7 160.1 88.2 150.3 99.0 161.9 181.9 263.7
Df 71 110 71 110 71 110 71 110 98 143
Sig 0.003 0.001 0.03 0.001 0.08 0.006 0.016 0.000 0.000 0.000
GFI 0.94 0.92 0.94 0.92 0.95 0.93 0.94 0.92 0.92 0.90
AGFI 0.91 0.89 0.92 0.89 0.92 0.90 0.91 0.89 0.88 0.87
CFI 0.97 0.96 0.98 0.96 0.98 0.97 0.98 0.96 0.95 0.94
IFI 0.97 0.96 0.98 0.96 0.99 0.97 0.98 0.96 0.95 0.94
MIFI 0.93 0.89 0.95 0.90 0.96 0.92 0.94 0.90 0.85 0.79
RMSEA 0.005 0.046 0.037 0.040 0.032 0.040 0.041 0.045 0.058 0.057

n α significance: 10%.
nn α significance: 5%.
nnn α significance: 1%.
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quality). Discriminant validity has been verified as none of the
correlations includes one in its 95% confidence interval.

Starting with the first block explained in the methodology
section, models 1, 2 and 3 have been analysed in order to test
hypotheses H3, H4 and H6–H10. Table 6 summarises the analyses
for models 2 and 3. The results of model 1 can be seen in
Tables 7 and 9. All three models show good goodness-of-fit. In
addition, all the estimated factor loadings are significant. In other
respects, although the correlations between the constructs are all
positive (Table 5), some of the standardised loadings are negative
(Table 6). This is due to a negative net suppression effect which is
produced when the effects of the explanatory constructs reduce
the mediating constructs' variance of error rather than explaining
variation in performance directly (Darmawan and Keeves, 2006;
Howell, 2010).

The analysis of the first mediation block (models 1, 2 and 3)
shows that the direct relationships between SI and EIO and
between CI and EIO are significant, positive and with a path of
0.473 and 0.169, respectively (model 1, Table 9). This supports H3
and H4. Meanwhile, the direct relationships between SI or CI and
the performance measures are only significant in the case of
customer satisfaction (model 2, Table 6) with values of 0.503 for
CI and 0.178 for SI. Therefore hypotheses H6 and H7 have only
been supported for customer satisfaction and not for operational
performance (flexibility, delivery, inventory and quality). With
respect to the relationship between EIO and performance, the
paths are significant and positive for flexibility, delivery, inventory
and quality, but negative for customer satisfaction (model 3,
Table 6). In this case, H8 is accepted for all the performance
measures except customer satisfaction. These results mean that
the mediation of EIO between SI or CI and the operational

performance measures can be considered. There is no mediation
with regard to customer satisfaction, and the relationship between
EIO and customer satisfaction sustains a negative net suppression
when the direct relationships of SI and CI with customer satisfac-
tion are included. As these direct relationships are significant, we
shall only consider the direct relationship between SI and CI and
customer satisfaction in subsequent models. To conclude, hypoth-
eses H9 and H10 have been supported for operational performance
but not for customer satisfaction.

Similarly, the second mediation block tests hypotheses H1, H2,
H5 and H11 by analysing models 1, 3 and 4. The direct relation-
ships between INTI and SI or CI are significant, with paths of 0.447
and 0.604, respectively (model 1, Table 9). This confirms hypoth-
eses H1 and H2. Likewise, INTI has a direct and significant effect on
all the performance measures. The value of the paths is 0.60 for
customer satisfaction, slightly over 0.40 for delivery, flexibility and
quality and 0.30 for inventory (model 4, Table 8). Despite the fact
that model 4 presents a poor fit (Table 7), all the estimated factor
loadings were significant and the paths have values that are
consistent with those in model 3, which presents a good fit. As
such, the data support H5.

If we compare the values of the direct effects of INTI on
performance with the constructs relative to EI (SI/CI/EIO) not
included in the model (model 4 in Table 8) with the direct effects
in the model with the mediation block (EI) included (model 3 in
Table 6), we see that there is partial mediation in flexibility, quality
and customer satisfaction (the direct effects are reduced but they
continue to be significant and, therefore, there is a direct effect
between INTI and these performance measures, and a separate
indirect effect through EI (SI/CI/EIO)). In other respects, mediation
is full in delivery and inventory. This confirms H11.

For the third mediation block, which tests hypotheses H13–
H17, we shall use models 1, 5 and 7, which present fit indices that
can be considered acceptable on the whole (Table 7). The direct
relationship between EC and INTI is significant with a path of
0.636 (model 1, Table 9), which confirms H13. Similarly, the direct
relationships between EC and CI or SI are significant, with paths of
0.385 and 0.349, respectively (model 7, Table 9), which enables
hypotheses H14 and H15 to be confirmed. If we compare the
values of the direct relationship between EC and CI or SI in model
5, which includes construct INTI as a mediator (0.017 and 0.153,
respectively, neither of which are significant in Table 8), with those
of model 7 (Table 9), it can be observed that there is full mediation
of INTI, the presence of which in the model prevents the direct
relationship from being significant when INTI is included as the

Table 7
Goodness-of-fit of models 1, 4, 5, 6, 7 and the final model.

Mod 1 Mod 4 Mod 5 Mod 6 Mod 7 Final model

Chi-square 140.3 269.07 507.60 232.65 53.92 521.40
Df 85 129 301 85 25 311
Sig 0.000 0.000 0.000 0.000 0.001 0.000
GFI 0.93 0.871 0.847 0.862 0.955 0.844
AGFI 0.90 0.829 0.808 0.806 0.918 0.811
CFI 0.96 0.914 0.914 0.893 0.964 0.912
IFI 0.96 0.815 0.915 0.894 0.965 0.913
MIFI 0.90 0.737 0.637 0.724 0.946 0.632
RMSEA 0.050 0.069 0.055 0.087 0.067 0.054

Table 8
Results for models 4 and 5.

Dependent variable- Delivery Flexibility Inventory Quality Customer satisfaction

Mod 4 Mod 5 Mod 4 Mod 5 Mod 4 Mod 5 Mod 4 Mod 5 Mod 4 Mod 5

CI-Perf — — — — — — — — — 0.495nnn

SI-Perf — — — — — — — — — 0.206nnn

EIO-Perf — 0.521nnn — 0.399nnn — 0.426nnn — 0.439nnn — —

INTI-Perf 0.419nnn 0.293nnn 0.440nnn 0.230nn 0.303nn -0.005 0.401nnn 0.016 0.601nnn 0.106
EC-Perf — -0.192nn — 0.064 — 0.022 — 0.145 — 0.165nn

CI-EIO — 0.156n — 0.156n — 0.156n — 0.156n — 0.156n

SI-EIO — 0.412nnn — 0.412nnn — 0.412nnn — 0.412nnn — 0.412nnn

INTI-CI — 0.574nnn — 0.574nnn — 0.574nnn — 0.574nnn — 0.574nnn

EC-CI — 0.017 — 0.017 — 0.017 — 0.017 — 0.017
INTI-SI — 0.348nnn — 0.348nnn — 0.348nnn — 0.348nnn — 0.348nnn

EC-SI — 0.153 — 0.153 — 0.153 — 0.153 — 0.153
EC-INTI 0.675nnn 0.641nnn 0.675nnn 0.641nnn 0.675nnn 0.641nnn 0.675nnn 0.641nnn 0.675nnn 0.641nnn

R2 0.176 0.363 0.194 0.235 0.092 0.185 0.161 0.248 0.362 0.572

n α significance: 10%.
nn α significance: 5%.
nnn α significance: 1%.
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mediator. All this allows us to confirm that EC explains INTI
directly and it is through INTI that it acts on the components of
EI. As a result, these data enable us to support H16 and H17.

Lastly, the fourth mediation block uses models 4, 5 and 6 to test
H12 and H18. EC presents a direct relationship with the perfor-
mance measures if no other construct is included in the model.
The path values are significant, with values of 0.205 for delivery,
0.252 for inventory, 0.353 for flexibility, 0.359 for quality, and
0.505 for customer satisfaction (model 6, Table 9). These data
confirm H12 for all the performance measures.

In other respects, model 4 (Table 8) confirmed the direct
relationship between EC and INTI and between INTI and the
performance measures. Comparing the direct relationships
between EC and the performance measures when no other
constructs are included (model 6, Table 9) with the direct relation-
ships between EC and performance measures when the remaining
constructs are included (model 5, Table 8), it can be seen that SCI
(INTI/SI/CI/EIO) acts as a full mediator for EC in flexibility, inven-
tory and quality, as when SCI is included in model 5 the significant
paths are no longer significant. This generates negative net
suppression for delivery (the direct relationship changes its
arithmetical sign and the direct effects of INTI and EIO increase
compared to model 3, Table 6). If we therefore eliminate this direct
relationship from the final model it will be fully mediated. As far as
customer satisfaction is concerned, SCI produces partial mediation,
reducing the direct effect of EC on performance, but without
cancelling it out or making it non-significant. For all these reasons
we can therefore consider that H18 has been confirmed.

Given all the above results, the final model was established on
the basis of model 5 and omitting all the non-significant paths
(EC-flexibility, EC-inventory, EC-quality, EC-CI, EC-SI,
INTI-inventory, INTI-quality, INTI-customer satisfaction) and
those that cause a negative net suppression effect (EC-delivery,
INTI-delivery). The final model presents a similar fit to model 5.
The standardised paths are shown in Table 10. These data enable
the direct and indirect effects of the different constructs on the
performance measures to be calculated (Table 11). The final model
explains 37.6% of variance in delivery, 25.1% in flexibility, 20.4% in
inventory, 27.0% in quality and 57.5% of variance in customer
satisfaction.

Table 11 summarises the effects of the constructs analysed.
Following Chin (1988), a 40.20 path can be considered strong (as
opposed to simply statistically significant). In this case, there are
strong direct relationships between EIO and delivery, quality,
inventory and flexibility. CI only shows strong direct effects on
customer satisfaction and does not appear to strongly affect the
other performance measures. However, SI presents a strong direct
effect on customer satisfaction and moderate indirect effects on

flexibility and inventory; a strong indirect effect on delivery and
quality. Meanwhile, INTI presents strong direct and full effects on
flexibility. Its indirect effects on the performance variables are
strong on customer satisfaction and moderate on delivery, inven-
tory and quality. EC has strong direct and indirect effects on
customer satisfaction and a moderate indirect effect on delivery
and flexibility.

As can be seen in Table 12, the majority of the hypotheses
tested have been supported. The findings will be discussed in the
following section.

5. Discussion and conclusions

5.1. Research findings and the previous literature

The hypotheses H1–H4 have been supported. This implies that
the higher the level of INTI, the higher the levels of CI and SI.
In other respects, the existence of SI and CI helps the firm to believe
in EI's strategic importance (EIO) and this contributes to its future
strategies continuing to seek collaborative relationships with sup-
pliers and customers rather than adversarial relationships, in their
quest for generating processes with added value that enable them
to achieve sustainable competitive advantages (Porter, 1986). The
hypotheses tested provide new empirical evidence and respond to
the call for more research on this topic (Zhao et al., 2011; Kim, 2013;
Alfalla-Luque et al., 2013a). The results are in line with previous

Table 9
Results for models 1, 6 and 7.

Dependent construct- EIO Mod 1 Delivery Mod 6 Flexibility Mod 6 Inventory Mod 6 Quality Mod 6 Customer satisfaction Mod 6 CI/SI Mod 7

EC-Perf — 0.205nnn 0.353nnn 0.252nnn 0.359nnn 0.505nnn —

CI-EIO 0.169nn — — — — — —

SI-EIO 0.473nnn — — — — — —

INTI-CI 0.604nnn — — — — — —

EC-CI — — — — — — 0.385nnn

INTI-SI 0.447nnn — — — — — —

EC-SI — — — — — — 0.349nnn

EC-INTI 0.636nnn — — — — — —

R2 0.296 0.042 0.124 0.064 0.129 0.225 0.148 (for CI)
0.122 (for SI)

n α significance: 10%.
nn α significance: 5%.
nnn α significance: 1%.

Table 10
Results for the final model.

Dependent
construct-

Delivery
final
model

Flexibility
final
model

Inventory
final
model

Quality
final
model

Customer
satisfaction
final model

EIO-Perf 0.613nnn 0.386nnn 0.451nnn 0.519nnn —

CI-Perf — — — — 0.540nnn

SI-Perf — — — — 0.219nnn

INTI-Perf — 0.222nnn — — —

EC-Perf — — — — 0.215nnn

CI-EIO 0.198nn 0.198nn 0.198nn 0.198nn 0.198nn

SI-EIO 0.393nnn 0.393nnn 0.393nnn 0.393nnn 0.393nnn

INTI-CI 0.603nnn 0.603nnn 0.603nnn 0.603nnn 0.603nnn

EC-CI — — — — —

INTI-SI 0.478nnn 0.478nnn 0.478nnn 0.478nnn 0.478nnn

EC-SI — — — — —

EC-INTI 0.657nnn 0.657nnn 0.657nnn 0.657nnn 0.657nnn

R2 0.376 0.251 0.204 0.270 0.575

n α significance: 10%.
nn α significance: 5%.
nnn α significance: 1%.
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empirical research that found a significant positive correlation
between INTI and EI (Gimenez and Ventura, 2005; Koufteros
et al., 2005; Eng, 2006; Koufteros et al., 2010; Zhao et al., 2011;
Baihaqi and Sohal, 2013). INTI seems to be the starting point for
broader integration across the SC (Harrison and Van Hoek, 2005).

The direct and mediated effects of INTI and EI dimensions on
the performance measures have also been analysed. As explained
in Section 2, the previous literature is not in complete agreement
on this point. The findings of this research show that INTI has a
direct and significant positive effect on all the performance
measures (H5). This result is consistent with several studies
(Droge et al., 2004; Stank et al., 2001; Germain and Iyer, 2006;
Flynn et al., 2010; Huo, 2012; Liu et al., 2012; Zhao et al., 2013;
Danese et al., 2013).

The direct relationships between SI and CI and performance are
only significant for customer satisfaction (H6 and H7). However,
the presence of EIO directly affects all the performance measures
except customer satisfaction (H8). EIO is therefore the element
that generates the organisation's strategic commitment to suppli-
ers and customers and enables “operational” efficiency to be
improved. This is consistent with Swink et al. (2007) when they
state that the simultaneous strategic integration of customers and
suppliers is considered to be a necessary condition for ensuring
the achievement of significant benefits. This seems to show the
importance of including the EI strategic vision with respect to both
customers and suppliers (EIO) achieving operational results com-
pared to either SI or CI individually. On the other hand, customer
satisfaction seems to be directly linked to the existence of SI or CI.
In line with the RBV, EIO can be considered one of the core
capabilities (Bowersox et al., 2000) that provide greater benefits
than adversarial relationships (Whipple et al., 2010). Like the
present research, some studies found that CI did not have a
significant direct effect on operational performance (Devaraj
et al., 2007; Danese and Romano, 2011; Danese and Romano,
2013) and that CI and SI had a positive effect on customer
satisfaction (significantly higher for CI) (Zhao et al., 2013). Further-
more, there has also been support for SI not being directly related
to operational performance (Stank et al., 2001; Koufteros et al.,
2007; Song and Thieme, 2009, Flynn et al., 2010).

If we were only to take these direct relationships into account,
the above results would be the definitive findings, but, as we have
demonstrated, some of the relationships are mediated. As sug-
gested by Jin et al. (2013), a possible origin of the lack of consensus
on the relationships between SCI dimensions and performance is
that these relationships can be nuanced. Indeed, EIO acts as a
mediator in the relationship between SI or CI and the operational
performance measures, but not customer satisfaction (H9 and
H10). It is therefore the inclusion of EIO, considering both
suppliers and customers, what seems to generate an indirect effect
between SI or CI and the improvement in operational perfor-
mance. The full mediation of EI (SI/CI/EIO) between INTI and

delivery and inventory, and a partial mediation for flexibility,
quality and customer satisfaction (H11) has also been confirmed.
In consequence, EI channels the effect of INTI and allows improve-
ments to all the performances measures (with full or partial
mediation). In other words, there are two indirect paths between
INTI and all the performance measures (P), which goes through SI
(INTI-SI-EIO-P) and CI (INTI-CI-EIO-P) and, at the same
time there is also a direct effect on some performance measures
(customer satisfaction, flexibility and quality). These findings seem
to show that INTI plays a direct role in achieving higher customer
satisfaction, higher flexibility and better quality. However, the
importance of INTI's direct role recedes while EI gains in impor-
tance for explaining the improvement in delivery and inventory.
To put it another way, the initially identified INTI direct relation-
ship disappears when EI is included in the model, and EI acts with
the full mediation of delivery and inventory. The SCI dimensions
are therefore not independent of each other. These results are in
line with Gimenez and Ventura (2005), who found that EI
mediates the relationship between INTI and operational perfor-
mance measures.

However, the proposed model becomes even more complex
when we include the analysis of the influence that EC has as an
antecedent of the relationship between SCI and performance. This
paper confirms the existence of the direct relationship between EC
and performance (H12) when no other constructs are identified as
possibly mediating in this relationship. This result is consistent
with the widely-accepted conclusions found in the literature
that determine that EC contributes to better operational perfor-
mance (Guest, 2001; Samad, 2013; Boselie et al., 2005; Paul and
Anantharaman, 2003; Young and Choi, 2011; Katou 2011; Brown

Table 11
Direct and indirect paths (standardised loads).

Delivery Flexibility Inventory Quality Customer satisf.

EIO Significant direct path 0.613 Significant direct path 0.386 Significant direct path 0.451 Significant direct path 0.519 Non-significant direct path
CI Non-significant direct path Non-significant direct path Non-significant direct path Non-significant direct path Significant direct path 0.540

Indirect path 0.121 Indirect path 0.076 Indirect Path 0.089 Indirect path 0.103
SI Non-significant direct path Non-significant direct path Non-significant direct path Non-significant direct path Significant direct path 0.219

Indirect path 0.241 Indirect path 0.152 Indirect path 0.177 Indirect path 0.204
INTI Non-significant direct path. Significant direct path 0.222 Non-significant direct path. Non-significant direct path Non-significant direct path

Indirect path 0.119
Indirect path 0.188 Total path 0.341 Indirect path 0.139 Indirect path 0.159 Indirect path 0.430

EC Non-significant direct path Non-significant direct path Non-significant direct path Non-significant direct path Significant direct path 0.215
Indirect path 0.107 Indirect path 0.193 Indirect path 0.079 Indirect path 0.090 Indirect path 0.244

Total path 0.459

Table 12
Conclusions of hypothesis testing.

Hypothesis Result

H1, H2, H3,
H4

Supported

H5 Supported for all the performance measures
H6, H7 Supported for customer satisfaction

Not supported for delivery, flexibility, inventory and quality
H8, H9, H10 Supported for flexibility, delivery, inventory and quality

Not supported for customer satisfaction
H11 Supported

Full mediation for delivery and inventory
Partial mediation for flexibility, quality and customer

satisfaction
H12 Supported for all the performance measures
H13, H14,
H15

Supported

H16 , H17 Supported (full mediation)
H18 Supported with:

Full mediation for delivery, flexibility, inventory and quality
Partial mediation for customer satisfaction
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et al., 2011; Vanichchinchai, 2012) and customer satisfaction
(Moynihan et al., 2001; Nishii et al., 2008).

However, EC's influence on performance could be nuanced by
other factors in the company, such as SCI. Responding to the call
for knowledge of how this relationship is produced (Cua et al.
2001), SCI has been included as the mediator in the analysis. The
results show that EC has a direct effect on INTI (H13). Having a
committed workforce helps to achieve adequate INTI. Meanwhile,
EC's influence on SI and CI is confirmed if the analysis of INTI is not
included (H14 and H15). This result is consistent with the prior
literature (Koulikoff-Souviron and Harrison, 2007; Vanichchinchai,
2012). However, when the way that these four aspects interact is
analysed in a more complex model, the full mediation of INTI in
the relationship between EC and SI (H16) and CI (H17) is
confirmed, while the direct relationship disappears. This indicates
that the contribution of EC to greater SI and CI is due to the
existence of INTI. As Mentzer et al. (2001) stated, commitment is a
precondition that needs to be in place in order for a company to
achieve inter-firm coordination, and without INTI, EI cannot
achieve its full potential. Our findings state that EC directly
benefits INTI and EI through INTI. EC therefore contributes to SCI
through INTI (Vanichchinchai and Igel, 2011).

When these results are compared to the relationships identi-
fied in the analysis of the SCI dimensions and performance, a
model is identified in which EC helps SCI to be achieved through
its influence on INTI. INTI in turn contributes to better perfor-
mance being obtained both directly and through its mediating
influence on EI. EI also contributes to performance. This would
mean that SCI is mediating the relationship between EC and
performance (H18). The results confirm a full mediation of SCI in
the relationship of EC with each of the operational performance
measures. Having committed employees is therefore an important
element for SCI to achieve better results in delivery, flexibility,
inventory and quality. However, SCI mediation is partial for
customer satisfaction, as EC has a strong direct effect.

The mediation detected between EC and performance confirms
the results of Gowen and Tallon (2003) and is consistent with past
studies on EC that indicate that it is crucial for the success of SCM
(Dooley and Fryxell, 1999; Dow et al., 1999). Furthermore, the
contribution that EC makes to better SCI plays a core role in
mitigating the adverse impact of SC implementation barriers on
the success of SC practices (Gowen and Tallon, 2003). It is thus clear
that it is necessary to focus on the workforce management factor to
obtain an added advantage/improvement that can become the
source of competitive advantage for the organisation and the SC.
This paper confirms these results by demonstrating that EC, a main
outcome of workforce management, benefits SCI and, through SCI,
improves operational performance. Vanichchinchai (2012) identi-
fied that the relationship between EC and performance was
mediated by EI. Our research completes the relationships identified
by said author as his model did not consider INTI.

Our results therefore confirm previous research (Pandey et al.,
2012; Gowen and Tallon, 2003; Vanichchinchai and Igel, 2011;
Vanichchinchai, 2012) and contribute greater evidence by specifying
a more complex model which verifies the existence of intermediate
variables to explain the relationships that enable organisational
performance to be improved through workforce management and
SCI. Fawcett et al. (2008) state that workforce management will not
only bridge the current gaps encountered in SCM but allow success
to be improved and greater rewards of SC to be reaped. So, one of
the pillars of SCM success is founded on people.

Summarising our final model, we conclude that:

(1) The relationship between EC and the other research constructs
is entirely mediated by INTI, except for the relationship with
customer satisfaction, on which it has strong direct and indirect

effects. The relationship between EC and operational perfor-
mance is fully mediated by SCI, which it affects through INTI,
with the moderate indirect effects of EC on delivery and
flexibility standing out. In consequence, EC plays a key role in
explaining the results obtained with the implementation of SCI.

(2) EC is necessary for INTI to be achieved effectively, and INTI
affects performance both directly and indirectly. INTI has a
direct strong effect on flexibility. However, as we have identi-
fied that EI (SI/CI/EIO) mediates the relationship between INTI
and performance, INTI contributes to customer satisfaction
with a strong indirect effect through EI and to operational
performance with a moderate indirect effect.

(3) With respect to EI, INTI is necessary for EI to achieve results.
We have identified that EIO mediates the relationships of both
SI and CI with performance. SI and CI only have a direct
influence on customer satisfaction and they have a strong
effect. The indirect effect of SI is strong on delivery and quality
and moderate on flexibility and inventory. Meanwhile, CI
affects operational performance indirectly and delivery and
quality moderately. Finally, EIO has a strong direct effect on all
operational performance measures, but no relationship is
identified with customer satisfaction.

(4) All the relationships among EC, SCI dimensions and perfor-
mance analysed in the final model explain 37.6% of variance in
delivery, 25.1% in flexibility, 20.4% in inventory, 27.0% in quality
and 57.5% of variance in customer satisfaction (Table 10).

5.2. Contributions

This research makes several contributions. Firstly, this study
has contributed to filling the gap that exists in the relationships
(direct and mediated) among EC, SCI (considering its dimensions)
and performance (Shub and Stonebraker, 2009; Fisher et al., 2010).
The final model contributes new evidence to the literature,
analysing a complex model that relates a set of variables that to
date had not been studied jointly or in such detail. Workforce
management has not been greatly addressed in OM research and a
very few studies have analysed SCI acting as a mediator between
EC and performance (Gowen and Tallon, 2003; Vanichchinchai,
2012). In general terms, the paper attempts to clarify the mediat-
ing effects of SCI between EC and performance in a definitive
model that nuances the direct relationships initially found.

Secondly, this study contributes to the literature by providing a
detailed study of the direct and indirect effects of each SCI
dimension on each performance measure. Different models were
created for this that enabled the way that the relationships
became nuanced to be observed as mediating constructs and
antecedents were added. With this we provide empirical evidence
that can explain the heterogeneous results in the prior research
that analyses the relationship between SCI and performance.

Thirdly, the paper analyses SCI not as a single construct, but
distinguishing between its various dimensions, including INTI,
which has been excluded from many papers (Flynn et al., 2010).
This research reinforces the key role of INTI in achieving EI and
performance. It also demonstrates the important role of EIO in
improving operational performance.

Finally, the performance measures have been analysed indepen-
dently and this enables the influence that EC and SCI dimensions
have on each measure to be seen, as well as more detailed results to
be achieved than if performance are analysed in aggregate terms.

5.3. Implications for managers

From a practical standpoint, our research offers managers evidence
of the benefits of EC as an antecedent of SCI. Firms could achieve a
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greater competitive advantage by improving their EC and SCI. In this
regard, senior management should pay special attention to EC and
INTI to achieve all the performance potentials that SCI is capable of,
while also being mindful that EC is a social process that is built up over
a long period of time. The results show that if a firm achieves EC and
SCI this will impact on all the performance measures (Table 10). The
strongest impact will be on customer satisfaction. Although there will
be less impact on delivery, quality, flexibility and, finally, on inventory,
it will nonetheless be sufficiently strong. Koulikoff-Souviron and
Harrison (2007) stress the central role of workforce practices in
supporting and operationalising SC relationships, but also point out
that, despite this, human resources managers are barely involved in
the management of these relationships. In this line, McCarter et al.
(2005) state that managers assert that workforce management is
fundamental for the success of SCI but, in practice, priority is given to
technical questions, and this huge potential is lost. It would therefore
seem that greater importance should be placed onworkforce manage-
ment in the process to accomplish SCI. Studies such as that which we
present here confirm the need for genuinely undertaking the practice
of workforce management and coordinating it with SCM in order to
achieve EC given the evident benefits that it provides to the firm. EC
can be developed through the implementation or deployment of High
Commitment Work Practices, such as job-based skill training, formal
performance management, job security, job enrichment, work teams,
and suggestion systems. All these practices aim to drive up skill levels,
motivation and empowerment, which are the levers that deploy
worker commitment (Guest, 2001; Patterson et al., 2010; Marin-
Garcia, 2013).

As we have demonstrated, by achieving EC the firm contributes to
improving INTI and by obtaining INTI it helps to achieve SI and CI.
The results indicate that neither CI nor SI on its own is enough to
improve operational performance, but that EIO is necessary for the
organisation to achieve improvements in operational performance.
As a result, companies should strive to achieve both EC and INTI as
they mutually reinforce each other. Similarly, managers should
achieve INTI before EI and include EI at the strategic level in order
to reap the greatest advantages from SCI. Meanwhile, managers
should promote EC not only for better SC success but also to mitigate
the barriers of SCM implementation (Gowen and Tallon, 2003).

5.4. Limitations and future research

As with all empirical research, our study has its limitations.
Firstly, we share one limitation with the majority of studies
undertaken in the area. We use cross-data and, although we have
used the causality sequence proposed in the prior literature, we
are fully aware that this type of data does not enable the direction
of the causality to be fully tested. Secondly, we have assumed that
EC fully mediates workforce management, not only with respect to
performance, which is an aspect on which evidence can be found
in the prior literature, but also with respect to SCI. This last point
has not been the object of study in the references found.

The data set used was collected during the 2005–2008 period.
Since then, the deployment levels of the constructs analysed may
have changed. In other words, it is very likely that the mean scores
of the constructs would have varied during this time. One reason
for this might be evolving technology; another, the worldwide
economic crisis that had affected all the countries in the sample
population and all productive sectors, impacting especially on the
three sectors in the sample used here. Nonetheless, the objectives
of this research would seem to indicate that, rather than any
changes in the deployment levels of each of the practices, what
might be a limitation of the study is that the measurement or
structural invariance between the date on which the data were
collected and a sample taken at the present time might not be
complied with. In other words, the relationships between the

constructs may have changed due to the new technologies facil-
itating greater internal integration or integration with customers
and suppliers, or due to the economic crisis, or some other variable
that constitutes a change of paradigm between 2005–2008 and
the current time. It would be of great interest to develop future
research with a study using new data, which would address this
issue by analysing whether the more widespread use of informa-
tion technologies or undergoing deep and long-lasting crises have
any effects on construct loads.

Another limitation is that the data are taken from three
industries (electronics, machinery, and automotive components)
that all produce manufacturing products. The results should
therefore be analysed in the context of these sectors, and the
results cannot be stated to hold in other contexts. However, this
research is based on a powerful data set, which allows many of the
limitations of previous studies to overcome, including those linked
to multiple-informant data gathering, sample size, the breadth of
the set of variables envisaged, the use of reliable multi-item scales
and a sampling design by industry and country.

This study's proposed further research model focuses on two
elements, firstly by extending the analysed model to the left to
include workforce management practices as an antecedent of EC.
This would enable an analysis to be done of whether EC mediates
the relationship between workforce management practices and
SCI and performance (as we have assumed on the basis of the
existing prior literature); thus allowing empirical evidence to be
provided as to whether this mediation exists or not and, if it does,
whether it is full or partial. Secondly, it would be desirable to
extend the model to the right to take in financial performance
measures and to analyse whether operational performance med-
iates the relationship between SCI and financial performance, as
the prior literature states. The proposed model would thus be
completed and include new causality relationships that would
allow advances to be made in the field.

The review of the previous literature on this topic shows that
research has mainly focused on the manufacturing sector, so it
would be interesting to analyse the proposed research model in
the services sector and to conduct a comparative intersectoral
analysis. Also, given the prior literature's lack of consensus on the
results, it would be interesting to carry out qualitative research
(case studies) to help theory building in the field.

In other respects, as stated in the literature review, a reason for
the lack of consensus in prior empirical research on how SCI affects
performance can be that SCI does not have the same impact on
performance depending on the country, industry, plant age, product
complexity or plant size. In consequence, further research will go
deeper into the analysis in an attempt to clarify the specific contexts
in which achieving SCI may not be interesting for improving
organisational performance and competitive advantages.
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