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Causal linkages between supply chain management practices and

performance: a balanced scorecard strategy map per spective

Abstract

Purpose — The purpose of this paper is to empirically stigate, from a balanced scorecard
strategy map perspective, the types of linkagesguential, non-sequential, intra-dependent,
and reverse — through which supply chain manageprastices (SCMP) impact on financial
and non-financial performance, and consequenttyteshe achievement of the firm’s strategic
objectives.

Design/methodology/approach — This study is carried out in two stages. Firdblgsed on the
survey data collected from 450 French industriah$ (with a return rate of 20.2%), structural
equation modelling (SEM) is used to test eight higpses that are formulated through the
discussion of previous theoretical and empiriaadiiings in extant literature. Then, based on the
framework of the balanced scorecard strategy nteg SEM results are used to discuss the
linkages between SCMP and firm performance.

Findings— After confirming some of the relationships athgabserved in extant literature, our
results show that there are many strategic pathdiffierent nature) that link supply chain
management practices and other intangible assétsataial performance.

Practical implications — The results of our study constitute a practoaitribution that would
guide managers in the strategic alignment of timair's supply chain initiatives with corporate
strategy. We argue that when implementing SCMatiites, managers should pay particular
attention to how intangible assets act as medidantprs in the achievement of the firm’s
financial objectives. The BSC framework that wepgm®e can also be used by researchers to
investigate causal linkages between intangibletangible assets.

Originality/value— There are few studies that adopt an extensivé-giaiensional approach
by looking simultaneously at both upstream and dsiveam linkages of the supply chain while
taking into account many performance measures.gJdbi@ balanced scorecard strategic map
framework, this paper proposes eight types of ly@sathat could lead to the achievement of

the firm’s strategic goals.
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Introduction

Thanks to a collaborative management of relatigpsslietween the organizations that
constitute the value chain and to an integrateddioation of processes, from the ultimate
supplier to the ultimate customer, supply chain agament (SCM) aims to create more value
for customers, as well as for the supply chainreasg (Mentzer et al., 2001), thus improving
performance not only within each organization,ddsb across the whole chain. A SCM system
entails the implementation of a set of practiced tan be defined as activities deployed in an
organization in order to enhance the effective rgameaent of its supply chain (Li et al., 2005).
Despite the constantly growing attention givendsearch on SCM, contributions on the link
between supply chain management practices (SCM&)parformance are very diverse in
scope and nature, and most often remain dispensédnaomplete (Li et al., 2005). The
existence of many SCMPs and many performance mesmguplies that both theoretical and
empirical research can be focused on two fundarhentguestions:

1) Which SCMPs impact individually or collectivelgn which performance measures?
2) What is the nature of the linkages between G&1Bs and the performance measures?
The nature of the linkage could be on the one rthrett or indirect, and on the other hand,
sequential, non-sequential, intra-dependent orrsevébased on the balanced scorecard
framework).

Regarding the first fundamental question, mostistudften focus on only one or few
aspects (or parts) of the supply chain such asjpsgeam network (Chen and Paulraj, 2004),
the internal relationships (Williams et al., 2008the downstream network (Tan et al., 2002).
There are just a few studies that adopt a globptagezh by looking simultaneously at both
internal and external linkages of the supply cliairet al., 2005). Moreover, most authors limit
their study of performance to the use of partiaboe-dimensional indicators, which are quite
often financial (Vickery et al., 2003). We can #fere say that in this field, two research
streams can be distinguished: 1) Studies that aigstablish a link between two variables (a
SCMP and a performance measure) based on a urogagwuct of SCM and performance, and
most often by incorporating a mediating performavenéable into the model (Li et al., 2006b).
For example, Sahin and Robinson Jr. (2005) stutliednpact of information sharing on cost
reduction in make-to-order supply chains, Zhu amd¢dta (2007) examined the link between
customer orientation and business performance, Véorad. (2013) looked at the effects of
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supply chain integration on product innovation, &odfi et al. (2013) proposed a conceptual

model for studying the relationship between sumplgin integration and product quality. 2)

Studies focusing on the impact of two or more SCNtesisidered separately or collectively)

on one or several performance variables (Mohr grek@®an, 1994; Tan et al., 1998; Chen and
Paulraj, 2004; Green et al., 2007). Other exampli@scent studies in this category are: Ou et
al. (2010) who examined the impact of different S&Mon a handful of financial and non-

financial performance and Yu et al. (2013) who stigated the effect of internal and external
integration on customer satisfaction and finangeaformance.

Both in theory and practice, one thing is to sttlty number of SCMPs that are linked to
one or many financial and non-financial performamssasures, another thing is to understand
the nature of this relationship. This is the seclumllamental question. Some researchers have
studied and confirmed direct linkages (Chen andrBa2004; Kaoglu et al., 2011), some
have reported both direct and indirect linkagesKery et al., 2003; Kim, 2009) while some
others have studied how parameters such as conypl&imenez et al., 2012) or risk and
environmental uncertainty (Srinivasan et al., 204dt)as mediating factors between SCMPs
and performance measures. Also, from the balarmm@sard (BSC) perspective, linkages can
be considered to be causal (sequentially or nonesddlly) or interdependent (Ngrreklit,
2000). The notion of sequential and interdepentiekeges will be defined later in the section
on literature review. Ngrreklit (2000) and OriotdaMlisiaszek (2004) argue that though most
authors have claimed causal linkages between threpferspectives of the BSC framework, the
relationships between them are rather interdepénden other words, they are not
unidirectional.

Using the balanced scorecard framework, our sturdg & simultaneously investigate the
two fundamental questions discussed above, by edppt multidimensional approach that
looks at the impact of many SCMPs on many perfonaasariables, with particular emphasis
on the nature of the linkages. Through the disomssif the results of this study, these
relationships can be linked to business strategyerihat we did not find in the literature any
paper that investigates the relationship betwedviFCand performance from a comprehensive
multidimensional approach, we consider that ourhwodblogy constitutes an interesting

contribution in this stream of research.
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Mentzer et al. (2001) define SCM as “the systestigtegic coordination of the traditional
business functions and the tactics across thesedsgsfunctions within a particular company
and across businesses within the supply chainthmpurposes of improving the long term
performance of the individual companies and thepsuphain as a whole”. Based on this
definition, supply chain management can be brokemtivo parts: external and internal (which
entails cross-functional coordination and collabiorawithin the company). External SCM can
further be broken into two parts: upstream, whiak to do with coordination and collaboration
with suppliers, and downstream, which has to dd wibordination and collaboration with
customers. In the SCM literature, these three masbe referred to as supplier integration,
internal integration and customer integration (Rlyet al., 2010; Barratt and Barratt, 2011;
Wong et al., 2013; Yu et al., 2013) or supplieatieinship management, internal supply chain
management and customer relationship managemenmtgiie Cheffi, 2013). Given that the
aim of this paper is not to review the numerousnitedns of supply chain management (SCM)
in extant literature, it simply adopts that of Mast et al. since it contains the key elements
(strategic coordination, collaboration across th&éol supply chain and long term
performance) that we intend to study. Nevertheless,note that this paper deliberately
investigates only external (supplier and custorimgegration.

Though there is abundant literature on the chanaeten and identification of SCMPs, they
remain fragmented. Hence, some authors focus antiagration of logistics systems (Rudberg
and Olhager, 2003), while others focus either epttactices related to the management of the
upstream linkages (Chen and Paulraj, 2004), onemtanagement of the downstream linkages
(Tan et al., 2002). Table 1 summarizes most opthetices identified by various authors.

Table 1
Summary of supply chain management practices (SGiV€}tant literature
Authors Supply Chain Management Practices
Shin et al. (2000) Supplier base reduction, lomgitsupplier-buyer relationships,

Quality focus in selecting suppliers, and suppheplved
product development.

Tan et al. (2002) Supply chain integration, infotima sharing, supply chain
characteristics, customer service management, gebigal
proximity, and Just-in-time capability.
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Chen and Paulraj (2004) Supplier base reductiog-term relationship, communication,
cross-functional teams, and supplier involvement.

Min and Mentzer (2004) Common objectives, information sharing, risk anofipsharing,
cooperation, process integration, long-term refestinip.

Li et al. (2006b) Supplier partnership, customer relationship, intgred shared
information, and quality of shared information.

Zhou and Benton (2007) Supply chain planning, husime production, and delivery
practice.

In this paper, we have deliberately limited ourdstwo three main SCMPs (information
sharing, supplier partnership and customer oriemtgtfor three reasons. Firstly, they are
perfectly in line with the definition of SCM thatenadopted, with emphasis laid on inter-
organizational coordination and close collaboratetween the partners of the supply chain,
value creation for the customer, communication syrthronization of flows, sharing of risk
and benefits, and the establishment of a long tetationship. Secondly, they are broad in
nature and cover almost all the facets (dimensiohSCM that are found in the literature. And
thirdly, they are explicitly incorporated in the IBaced Scorecard Strategy Map (BSSM)
model, which will constitute the basis of our resbaconstruct. The practice of information
sharing is defined here as the willingness of agamy to provide its partners with complete
information that can be operational, tactical andtoategic in nature (Li et al., 2005). The
quality of the information shared is essential he development of the SCM system; it
encompasses the relevance, credibility, accuradytiareliness of the information (Anderson
and Narus, 1990). Supplier partnership is definedtle establishment of a close and
cooperative relationship with one’s suppliers. Camiy found in the demand chain
management literature, customer relationship managecould be defined as the development
of a long-term relationship with customers throubk deployment of measures aimed at
improving the quality of the interaction betweer ttompany and its customers in order to
better satisfy their needs and expectations (hi.e2005).

As already mentioned, this paper proceeds in tepsstl) to establish and confirm, through
a multidimensional approach, some of the relatiggsskthat have already been observed in
extant literature between SCMPs and both finarem non-financial performance, and 2)

based on the results of the first step and usibgl@anced scorecard strategy map approach, to
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study the nature of the linkages in order to enaid@agers to comprehend how supply chain
initiatives impact on performance and consequeattlgorporate strategic objectives. Based on
a quick scan literature review, we will start byrfmulating our research hypotheses, as well as
one postulate. Thereafter, we will present our wdthogy and the test of our research

hypotheses using structural equation modellingwiiehen present our results and discussion,

before finally drawing some conclusion.

Literaturereview, hypotheses and postulate

In this section, we will carry out a quick-scaetdture review that will enable us to establish
the links between SCM and performance before famimgl them in the form of eight distinct
research hypotheses. Since the aim of this paperti® carry out a thorough investigation of
the relationship between a specific supply chaaciice and a specific performance measure,
we do not intend to be exhaustive in our literatuegiew. The aim is to identify key

relationships that will be sufficient enough toastigate the nature of the linkages.

Link between sharing of information and performance

Transaction cost theory provides a theoretical éanork that is relevant to highlight the
positive role of information exchange. In fact,antive and intensive communication between
the partners of the value chain will tend to redudermational asymmetry, thus limiting
uncertainty and risks of opportunistic behavior I{\anson, 1985). Moreover, if the
information that is exchanged between the partisecemplete, there is reduction in the risks
of divergence of objectives, cheating or inapprajgriassessment of the efforts made by each
partner, and this reduces the costs related toomeaihce measurement and the risks of
misunderstanding and conflicts (Williamson, 1988darson and Weitz, 1992). It follows that
communication increases the benefits that the gmrtan derive from the relationship
(Anderson and Narus, 1990; Anderson and Weitz, 1888pson et al., 2001).

Furthermore, sharing accurate, rich, appropriateralevant information contributes to
a better coordination of partners’ actions, thuabéing them to easily achieve their goals
(Anderson and Narus, 1990; Mohr and Spekman, 188 et al., 2004). By ensuring the

synchronization of the partners’ operations, infation exchange will lead to reduction in
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inventory levels and costs, and to generating mahee for the customer (Lee et al., 2000).
Similarly, the intensity of information exchangeabéfes to improve the responsiveness of
organizations faced with rapidly-changing markeis eustomer expectations (Narasimhan and
Nair, 2004). The willingness of a company to systgaally transmit information concerning
decisions or changes in marketing (or productidang for example, enables one’s partners to
better plan and organise their own activities,@bgravoiding contingencies (Leuthesser, 1997;
Langfield-Smith and Greenwood, 1998). Informatidraring therefore gives companies the
opportunity to improve not only their efficiencytbaiso their responsiveness and flexibility.
As aresult, the relationship between informatioarsig and firm performance has been studied
and established by many authors including recétdly et al. (2008), Agus (2011) and Ibrahim
& Ogunyemi (2012). Based on this quick scan lite@atreview, we can formulate the following

hypotheses:

H1la. The practice of sharing information with supply chpartners impacts positively on the

organization’s non-financial performance.

H1b. The practice of sharing information with supply chpartners impacts positively on the

organization’s financial performance.

H2a. The quality of information shared with supply chpertners impacts positively on the

organization’s non-financial performance.

H2b. The quality of information shared with supply chaartners impacts positively on the

organization’s financial performance.

Link between supplier partnership and performance

Resource-based theory bases its postulate on ¢héhft the accumulation of resources,
characterized by their value, their scarcity arartimimitability can constitute a competitive
advantage, leading to a higher level of profitépil(Wernerfelt, 1984; Barney, 1991).
Consequently, it is then possible to consider timatspecific links between the value chains of
companies can lead to the development of capasil{trivasta et al., 2001). Often referred to
as intangible assets, these capabilities can loeir@es of competitive advantage (Stalk et al.,

1992; Ramsay, 2001). If we adopt the idea of comipetbased on capabilities (Stalk et al.,
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1992), the source of competitive advantage liesimahe product itself but rather in the
processes underlying its production. Also, succestd result from the transformation of the
key processes of the firm into strategic capabsgitwhich can create value for the customer.
Supply chain management therefore enables to geneapabilities that create value through
the integration of processes, activities and fumgtiacross the value chain. It follows that the
resource based theory is suitable for explainiegéhationship between supply chain linkages
and performance (Rungtusanatham et al., 2003).

A supplier relationship management system, basdtiense of a close relationship with a
limited number of actors to jointly implement comrated actions, enables to develop a core
and unigue competence that is difficult or impolkesibr competitors to imitate (Ramsay, 2001).
This competence contributes more and more to thgettiveness of the firm in terms of cost,
quality and responsiveness, in response to thmatiéi customer’s expectations (Koh et al.,
2007). Cooperative relationship with supplierslftates the understanding of the expectations
of each party and enables to identify more easily &aster the potentials for process
improvement, as well as the effectiveness of lisdgetween the value chain of firms (Lambert
and Pohlen, 2001). Through early involvement anégiration of suppliers in the design and
development process, the company boosts its inlmovagpability and value creation for
customers, thereby increasing its prospects fditpbality (Wisner, 2003). Strategic partnering
in a supply network is therefore considered to ttute a competitive advantage (Khaji and
Shafaei, 2011). Moreover, the existence of a cletationship with a limited number of
suppliers allows easy access to key critical rasesjrgreater effectiveness in technical choices
related to design and industrialization (Monczkaalet 1998), elimination of time wastage,
concentration of efforts on other value-creatingvaétes, and increase in product quality
(Lambert and Pohlen, 2001). In essence, a paripeosised management of supplier
relationship provides opportunities for creatingpeaor both the customer and the shareholder
(Ellram and Liu, 2002; Pressuti, 2003; Chen andi@p2004). Based on this, we can formulate
the following hypotheses:

H3a. Partnership-based practices of managing suppigitionship impact positively on the

organization’s non-financial performance.

H3b. Partnership-based practices of managing suppigitionship impact positively on the
organization’s financial performance.
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Link between customer relationship and performance

Also from the perspective of resource based thebeyexistence of a close relationship with
the customer can be considered a core competernttye dirm and can constitute a source of
sustainable competitive advantage. In fact, dewetpa relationship of intimacy with the
customer seems to be relatively rare and diffitmlteplicate for competitors and is therefore
likely to generate higher performance for the conypand its shareholders (Srivasta et al.,
2001). Cultivating trust between the parties angirthespective commitments, this type of
relationship reduces the uncertainty attached eatridinsaction and improves the customer’s
loyalty, which in turn leads to higher profitabflifKumar and Shah, 2004). Managing the
relationship with the customer enables to achiggledr performance not only in the short term,
but also in the long term by generating an increéashe volume of business induced by the
relationship, as well as the reputation relatethtocustomer’s prescription action (Li et al.,
2005). The intimacy developed with the customewioles the organization the opportunity to
capture and analyse market responses to its pdad{or services, thus enabling it to develop
its capacity to adapt to changing expectations eveh to better anticipate these possible
changes (Kohli and Jaworski, 1990). In other wordslaborating and integrating with
customers enhance firm performancedé@u et al., 2011; Yu et al., 2013). Based on thig, w
formulate the following hypotheses:

H4a. The practice of customer relationship managemanpaicts positively on the
organization’s non-financial performance.
H4b. The practice of customer relationship managemenpacts positively on the

organization’s financial performance.

Nature of linkages between supply chain managepractices and performance measures

The definition of SCM by Mentzer et al. (2001) erapises the strategic coordination of
processes in order to create value for the orgamisaas well as for its stakeholders. This
implies that a firm’s supply chain management peast should be aligned with its strategic

goals. Though Kaplan and Norton’s (2004a, 2006am@#d scorecard and strategy maps
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provide a very good framework for achieving thigjament from a theoretical perspective, it
Is yet to be confirmed by empirical research (Nidit,e2000; Cohen et al., 2008; Chareonsuk
and Chansa-ngavej, 2010).

The four perspectives of the balanced scorecardirmgacial, customer, internal process,
and learning & growth. One of the main strategialgof a firm is to achieve profitable growth
and this goal can be met by increasing financidop@mance. The customer perspective entails
creating value for the customer and this can beeael through customer satisfaction and
higher quality of products and services. For a uppain, improving internal processes can
be achieved through various supply chain practcekinitiatives Kaplan and Norton (2004b,
2006):

- developing and improving partnership with suppliers

- developing and improving relationship with customer

- improving organisational processes through collatreg information sharing and
higher information quality

- improving delivery service through higher respoesiess and dependability

- improving products and services by developing iratiown capabilities

- reducing waste by controlling cost

The learning and growth perspective includes hoppBuchain-relation resources (human
capital, information capital and organisational italp are developed and managed. In this
paper, we will be considering only how social parfance is improved through employee
satisfaction. Table 2 shows the strategic goals seutecard performance measures (or
capabilities) presented as a balanced scorecategyrmap.

Table 2

Balanced Scorecard Strategy Map

Strategy map Scor ecard performance
measures/ capabilities
Financial perspective Achieve profitable growth drinial performance
Customer perspective Create value for customer obthest satisfaction

Quality of products and services

Internal processes Develop and improve partnessitipsuppliers  Strong supplier partnership

Develop and improve relationship with customer€lose customer relationship
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Improve organizational processes Collaborative information exchange
Information quality
Improve delivery service Responsiveness

Dependability

Improve products and services Innovation capability
Reduce wastes Cost control
Learning and Growth Improve human capital Emplogatisfaction

In the field of supply chain management, the baddrscorecard has been explored by some
authors: Brewer and Speh (2000) and Bullinger e(28102) used it to analyse supply chain
performance; Bhagwat and Sharma (2007) used stabksh a set of performance measures
as they apply to supply chain management. Hult ¢2@08) looked at the link between supply
chain orientation and balanced scorecard performa@isang (2009) used it to evaluate supply
chain management integration; and Khaji and Shafaeill) used it to study strategic
partnering in supply networks. Without using théabhaed scorecard framework, Koh et al.
(2007) studied the relationship between supplyrcima@anagement practices and operational
(and organisational) performance, but did not eslagse relationships to the strategic goals of
the firm. However, these studies have not succlgsdsatablished the alignment of SCMPs
with the strategic goals of the firm. It followsaththe nature of the linkages should first be
understood before this strategic alignment cannbygirecally affirmed. This is why this paper

aims to study the nature of the linkages betweeMB<and performance measures.

The first three levels (learning and growth, intdrprocess, and customer perspectives) of
the balanced scorecard are generally consideredetantangible assets or non-financial
performance measures while the fourth level (finanerspective) is regarded as tangible asset
or financial performance measure (Kaplan and Nori®@92). While some researchers try to
lay emphasis on the causal (sequential or non-séigl)e linkages between the BSC
components, others (Ngrreklit, 2000; Bryant et 2004; Bento et al., 2013) argue that these
linkages are rather interdependent. A sequentiatalalinkage exists when one or more
components of one BSC level have a cause-and-efdationship with one or more
components of the immediate level in the upwaredtion (for example, a causal upward
relationship between the learning & growth perspecind the internal process perspective or

between the internal process perspective and tetorogr perspective). A non-sequential
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causal linkage exists when one or more compondrieeBSC level have a cause-and-effect
relationship with one or more components of anyelldyeyond the immediate level in the
upward direction (for example, a cause-and-effeletionship between the learning & growth
perspective and the customer or the financial getsge). We note that sequential and non-
sequential causal linkages are unidirectional apaund; this is why there existence will
culminate in the achievement of the financial otes (Bryant et al., 2004). An interdependent
linkage exists when the relationship between threpmnents of two BSC levels (whether or
not they are adjacent) are in any of the two (upward downward) directions. In order to
clearly distinguish between the upward interdepanhdiekage and the sequential (or non-
sequential) linkage, we will for the purpose oktpaper use the terminology “reverse linkage”
to denote the downward linkage between the compsrarany two BSC levels, whether or
not they are adjacent. In order to complete tpescgsum of relationships, we will use the
terminology “intra-dependency” to denote the linkdgetween any two components within the
same BSC level (perspective). By combining these fgpes of linkages with the notion of

direct and indirect impact, we obtain eight possiigpbes of linkages:

Direct Sequential Linkage (DSL)
Indirect Sequential Linkage (ISL)
Direct Non-Sequential Linkage (DNSL)
Indirect Non-Sequential (INSL)

Direct Intra-Dependent Linkage (DIDL)
Indirect Intra-Dependent Linkage (1IDL)
Direct Reverse Linkage (DRL)

© N o 0o B~ W D PRE

Indirect Reverse Linkage (IRL)

These eight types of linkages are clearly defimedable 3. Based on the results of our
structural equation modelling, this paper aimsnweestigate how the relationships between
supply chain management practices and financialnamdfinancial performance measures fit

into these eight types of linkages.

Table 3
Types of linkages in a balanced scorecard

Direct Indirect
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SL ISL

Linkages where a component of oneLinkages where a component of one BSC level

Sequential BSC level has a direct upward causéias an upward causal relationship with a
and-effect relationship with a component of the immediate level, but via
component of the immediate level. another component in any level.

DNSL INSL

Linkages where a component of oneLinkages where a component of one BSC level
BSC level has a direct upward causdias an upward cause-and-effect relationship with

Non-sequential _ B
and-effect relationship with a a component of any other level beyond the
component of any other level beyondmmediate level, but via another component in
the immediate level. any level.
DIDL [IDL

Intra-dependent  Linkages where there is a causal  Linkages where there is a causal relationship
relationship between components between components within the same BSC level,

within the same BSC level. but via another component.
DRL IRL
Linkages where there is a downward.inkages where there is a downward cause-and-
Reverse cause-and-effect relationship effect relationship between the components of
between the components of two BS@wo BSC levels, whether or not they are adjacent,
levels, whether or not they are but via another component in any level.
adjacent.

A strategy is a set of hypotheses about cause fact éKaplan and Norton, 1996). The
balanced scorecard strategy map provides a franketiat enables to link together the four
balanced scorecard perspectives by cause-and-edlationships. With reference to Kaplan
and Norton (1996), Bryant et al. (2004) noted #ititough the BSC is designed to translate the
firm’s strategy and mission into measures that rgars|acan use to manage the organisation,
BSCs contain both generic measures (such as returimvestment, customer satisfaction,
customer loyalty, market share and new productothiction) that are common across
organisation and unique measures that are taitortte firm’s competitive strategy. Bryant et
al. (2004) also observed that a signification stred literature provides evidence that even
when managers collect and track unique measurey, shll place primary reliance on
traditional generic measures. We can thereforeeatigat if a significant majority of linkages
between the generic components of the various BS€ld are sequential or non-sequential in
nature (whether they are direct or indirect), tttenBSC perspectives have a cause-and-effect
relationship that would culminate in the achievetr@drihe firm’s strategic (financial and non-

financial) objectives, especially when the compasenthe BSC perspectives were formulated
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based on the firm’s vision and mission stateménthe case of supply chain management, we

can formulate the following postulate:

When using the balanced scorecard as a framewortifategic alignment, if there
is a significant number of sequential, non-seq@nittra-dependent and reverse
causal linkages (whether they are direct or indijen the relationships between
supply chain management practices (SCMPs), nomdiah performance
measures and financial performance measures, thesetSCMPs will most likely

impact positively on the firm’s strategic goals.

As discussed previously in this section, many auth@ave studied the impact of supply
chain management practices on performance, buutckoowledge, none has empirically
investigated the alignment with the firm’s stratd@gsed on the nature of the linkages between
the BSC components. In this regards, we considethis constitutes an interesting and original

contribution of this paper.

M ethodology
Unit of Analysis and Data Collection

This research was conducted on a population of gifply chain managers, logistics
managers and purchasing managers of major induSteach firms. A convenience sample
was established based on the directory of ASLOGréach Association for Logistics). Each
respondent was contacted by telephone in ordeltiirotheir acceptance to participate in the
survey and also to ensure that they possess tlessay skills and information (from a global
supply chain perspective). Thereafter, electroniestionnaires were addressed to them. The
450 managers contacted enabled to validate aneégsdl questionnaires. This represents a

return rate of 20.2%.

Measures

Within the framework of this study, we relied oepious measurements drawn from extant
literature. All the variables in the model resulte@ multi-items measure, estimated on a seven-
point bipolar scale. Besides, we tested the comrgngalidity, the discriminant validity and the

reliability of the scales used. To do this, wetfecenducted an exploratory factorial analysis
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(Principal Component Analysis or PCA) on all themits constituting the variables involved in
the analysis. This was followed by a confirmatagtérial analysis.

We first checked the relevance of the PCA usingesgively Bartlett's sphericity test and
Kaiser-Meyer-Olkin (KMO) test, completed with MSAMéasure of Sampling Adequacy).
After a Varimax rotation, we purified the scalemdHy, using the measure of Cronbach’s alpha
(a), we looked at the reliability of factors resugfifrom the factorial analysis.

Then, we used the structural equation modellinghédwaith the software AMOS 18) to
conduct a confirmatory factorial analysis. Firsi whecked the overall adjustment of the
measurement model (by applying at the same timaatiesadjustment indicators of the model:
x?/d.f. (Normedx?), goodness of fit index (GFI), adjusted goodneksitoindex (AGFI),
standardized root mean squared residual (SRMR)padson indicators: normed fit index
(NFI), relative fit index (RFI); and a parsimonydinator of the model: consistent Akaike
information criterion (CAIC)). Once the measuremerddel had stabilized, we were able to
estimate the reliability, the convergent validitydathe discriminant validity of the constructs.
To do this, we first applied Joreskog rli){composite reliability, which, if greater than 0.7
allows to conclude that the scale is reliable—aoesteliability (Bagozzi and Yi, 1988).

Then, we tested the convergent validity of the trmiess by verifying three conditions: the
level of significance of the t-test associated witlch factorial contribution (critical ratio greate
than 1.96), the square of the factorial contributod each item greater than 0.5 (in order to
make sure that each indicator shares more vanaiticé&s construct than with the measurement
error associated with it), and the indicator of #verage variance extracted or the rbpdf
convergent validity greater than 0.5.

Finally, we tested the discriminant validity of tbenstructs by making sure that the rh6 of
convergent validity of each construct was gredtanthe percentage of variance shared by the

construct with the other constructs (correlatiotwleen constructs).

Exogenous variables

The measure of supplier partnership (see appenyixas derived from a combination of
measures developed within the framework of vertadidnces [through the contributions of
Krause and Ellram (1997) and Mohr and Spekman (1987 scales developed within the

specific framework of the SCM concept (Chen andi@gi2004; Li et al., 2005). The measure
-p.16/44 -

BRULHART F., OkoNGwu U., Moncer B. (2015), “Causal linkages between supply chain management practices and performance:

a balanced scorecard strategy map perspective”, Journal of Manufacturing Technology Management [CNRS 4; HCERES (],

Vol. 26, N°5



of the customer relationship management was degdlam the basis of the conventional
measures of this concept such as proposed by ldatliJaworski (1990), and on the basis of
scales specifically tested within the frameworkhe® SCM concept (Tan et al., 1999; Li et al.,
2005, 2006b). For the information sharing variable, adopted the measure developed by
Krause and Ellram (1997), as well as by Li et 2005). The information quality variable was
adapted from Closs and Goldsby (1997) and Li €@4i05).

In the end, the measurement model comprising tipdaeatory variables presents a good
adjustment both in terms of absolute indicators £M@23, GFI=0.905, AGFI=0.861,
SRMR=0.06) and of comparison indicators (NFI=0.9BF]|=0.885). Also, the parsimony
indicators of the model (CAIC) present a value Ioth@n that of the saturated model. Besides,
all the constructs present values of Cronbach’salp) greater than 0.8, as well as values of
Joreskog’s rhod() (reliability composite) also greater than 0.8isTdllows us to conclude that
the scales are very reliable. Furthermore, reggrthie convergent validity of the scales, we
observe that the t test associated with each fatwontribution is significant, that the square
of the factorial contribution of each item is geyathan 0.5 and that the average extracted
variance is greater than 0.5. Finally, the rhéhef tonvergent validity of each construct being
greater than the correlation of the construct wWité others, we were able to conclude the

discriminant validity of the scales.

Performance variables

Regarding performance measurement, we chose peatepeéasures. On the one hand, the
use of perceptual measures allows to overcomeetbetance of some respondents to provide
objective data related to performance, especialbnicial (Zou et al., 1998). Consequently, the
use of such a measure enables to minimize theésmonse" phenomenon and to improve the
overall return rate (Zou et al., 1998).

For the financial performance, we went for measuoésprofitability (commercial
profitability, economic profitability and financiglrofitability). These measures of profitability
are combined with indicators that track the evolutof the critical variables related to the
competitive position or to the financial healthtloé company (traditionally used in this type of
research): sales growth (Wisner, 2003), averagét fftareen et al., 2007), improvement of
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cash flow or working capital (Wisner, 2003; Kohat, 2007). Following the exploratory
factorial analysis, we purified this scale befaslapsing it to only one comprehensive variable.

Regarding non-financial performance, we initialljapted the scales developed for four
categories of variables. The first category isteslao the creation of value for the customer
(Kaplan and Norton, 1992; Vickery et al., 2003gLal., 2006b; Green et al., 2007). The second
category concerns the innovative capacity of tmagamy (Kaplan and Norton, 1992; Li et al.,
2005, 2006b). The third category is related to costrol (Kaplan and Norton, 1992; Li et al.,
2005; Koh et al., 2007). And, the fourth categaryelated to the performance of the company
in terms of social responsibility (Kaplan and Nortd992), viewed from the perspective of
employee satisfaction. Following the exploratoryctéaial analysis, our non-financial
performance indicators were decomposed into sewaegories: social performance, cost
control, innovation capability, dependability, resgiveness, service and product quality, and
customer satisfaction (see Appendix B).

In the end, the combination of financial and naraficial indicators allows us to test the
hypotheses on eight categories of performance mesmdy introducing the possibility of a
mediating role of the non-financial performance sugas between SCMPs and financial
performance. To our knowledge, no similar studgxtent literature has mobilized such a wide

variety of performance variables.

Control variables

Several control variables that could affect thenfe performance were also taken into
consideration in our study. We thus integrated ithte research model four categories of
variables in order to avoid any excessive integti@h in relation to the presence of these
uncontrolled active factors and also to test theplanatory power. The first control variable is
relative to the size of the company and is meashyeithe turnover. The second concerns the
business sector and is integrated in the form ofrdy variables, which assure that the company
belongs to one of seven industrial sectors condebyeour study (machines and mechanical
materials, electrical and electronic materialspaugbile, aeronautical materials, rubber and
plastic materials, computer hardware, and otherufa&turing industries). The third, which is
also integrated in the form of a dummy variablagigtive to the function of the respondent.
Finally, the fourth control variable considers toenplexity of the supply chain (Bozarth et al.,
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2009), which is taken into account by the integratf two variables measured respectively by
the number of customers and the number of prodEotseach of the seven models presented,
we compared the quality of adjustment obtained \aitid without the integration of these
control variables. In all the models, these contratiables do not show any significant
influence. Besides, their integration contributedawering the quality of adjustment of the
models. This is why the models integrating the @ariables are not presented.

Hypothesis Testing

To test our research hypotheses, we used the AM®Software that is based on the
structural equation technique. Considering the gesdlts of the measurement model, we used
aggregated scores to measure the latent constamctghis allowed to reduce the complexity
of the model, as well as the specification prob{€alantone et al., 1996).

Though our hypotheses have been formulated in erggemanner as shown in Figure 1, we
want to study independently the influence of eatkhe constitutive SCMP on each of the
shortlisted components of performance. Moreover,alge intend to consider the possible
mediating role of certain SCMPs in the relationdbgpwveen SCMPs and performance, as well
as the possible mediating role of the non-finanpedformance in the relationship between
SCMPs and financial performance. In this perspedciig tested, for each performance variable,
the impact of the four explanatory variables idigediin several successive models, including
each time one of the seven non-financial perforrearaciables and the financial performance
variable. This enables to identify the direct andirect effects of the SCMPs on financial and

non-financial performance.
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Figure 1. Research construct with links between SCM practices and firm performance.

In order to develop a framework that will be usegadlidate the postulate that we formulated
in the section on literature review, we have grautiee balanced scorecard components (in
Table 2) into three categories (see Figure 2)tiStafrom the financial perspective at the top,
we have the financial performance measure whiclstdotes a strategic objective. Then, we
have the non-financial performance measures witoooer satisfaction and quality of products
constituting strategic objectives at the customensjpective level, while four non-financial
measures (responsiveness, dependability, costotartd innovation) constitute operational
objectives at the internal processes perspectivel,l@and the last non-financial measure
(employee satisfaction) constitute an operationajeaiive at the learning and growth
perspective level. Finally, information sharingfoirmation quality, supplier partnership and
customer orientation are the supply chain managemeactices at the internal process

perspective level. Examples of the eight typesniddges are shown in Figure 2.
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Figure 2. Research construct showing causal linkages between balanced scorecard perspectives.

Figure 2 will be used to study how the inter- amaa-linkages between the components of the
four BSC perspectives fit into the eight typesinkdges proposed in the section on literature
review.

As it is recommended in structural equations, wagared, for each performance variable
considered, several alternative models in ordetetermine the model that would allow the
best adjustment. For the sake of conciseness, paetrenly the models leading to the best

adjustment.

Results and discussions

We will first use the results of the structural aijon modelling to discuss the direct and

indirect impacts of SCMPs on performance measurken, we will discuss the nature of
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linkages by combining these direct and indirectantp with the sequential, non-sequential and
intra-dependent linkages in the BSC framework.

Our results show that SCMPs actually impact onpédormance of the organization to
varying degrees, both directly and indirectly. tié models show a good adjustment from the
point of view of absolute indicators (NC < 2, GF0D95, AGFI > 0.945 and SRMR < 0.065 for
all the models, and SRMR < 0.05 for 5 of the 7 nl®g@eesented), as well as from the point of
view of comparison indicators (NFI > 0.9 for aletimodels, NFI > 0.95 for 5 of the 7 models
presented and RFI > 0.85 for 6 of the 7 modelsgmtesl). They also show a good adjustment
from the point of view of parsimony indicators (th&lues of CAIC are systematically lower
than the values of the saturated model). Tablendnsarizes the direct and indirect effects of
the SCMP on performance. The numerical value of ititBrect impact is obtaining by

subtracting the direct impact value from the totdle.

Table 4 :Standardized direct and total effects of SCMP afopmance

Mode 1 Mode 2 Model 3 Model 4 Mode 5 Model 6 Mode 7
] . Employee Innovation Delivery . Quality of Customer

Non-financial performance satisfaction Cost control capability dependability Responsiveness products satisfaction

Direct Total  Direct Total  Direct Total Direct Total Direct  Total Direct Total  Direct Total
H1a Information sharing 0 0.18 0 0.12 0 0.16 0 0.05 0 0.16 0.27 0.27 0 0.21
H2a Information quality 0 0.17 0 0.16 0.20 0.22 0 0.16 0.18 0.20 0 0 0 0.15
H3a  Supplier partnership 0.41 0.52 0.43 0.49 0 0.07 0.48 0.48 0 0.07 0 0 30.30.46
H4a  Customer relationship 0.33 0.33 0.17 0.17 0.22 0.22 0 0 0.24 0.24 0 0 20.4042
Financial performance Financial Financial Financial Financial Financial Financial Financial

Direct Total  Direct Total  Direct Total Direct Total Direct  Total Direct Total  Direct Total
H1b  Information sharing 0 0.08 0 0.12 0 0.14 0 0.11 0 0.12 0 0.18 0 0.10
H2b  Information quality 0 0.08 0 0.09 0 0.15 0 0.08 0 0.11 0 0.11 0 0.11
H3b  Supplier partnership 0 0.25 0 0.27 021 0.29 0 0.24 0.27 0.34 0.26 0.3P.17 0.34
H4b  Customer relationship 0 0.15 0.17 0.25 0.17 0.23 0.23 0.23 0.22 0.22 0.20.24 0 0.16

The primary objective in this paper is to investiggaising the balanced scorecard strategy
map framework, the linkages between supply chaimagement practices (SCMPs) and
performance measures (both financial and non-fianehich contribute to achieving the
firm’s performance objectives. But, we will firsisduss the validation of our hypotheses
individually before using the results of the sturat equation modelling to discuss the paper’s

research objective, which will enable to validdte tesearch postulate.
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The seven models of our structural equation maag(ihe results of which are summarized
in appendix C) show not only the direct relatiopshibetween SCMPs and financial
performance, but also the interplay between noanitnal and financial measures. Employee
satisfaction, cost control, innovation capabilitglivery dependability, product quality and
customer satisfaction impact on financial perforoeim models 1, 2, 3, 4, 6 and 7 respectively.
In order to visualize all the relationships, a dnapl representation of the seven models is

shown in Figure 3.

Model 1: Financial performance via employee satisfaction Model 2: Financial performance via cost control

0.44
Q

Model 3: Financial performance via innovation capability
0.37

Model 5: Financial performance via responsiveness Model 6: Financial performance via product quality
0.37

Figure 3. Graphical representation of the results of our structural equation modelling.

Impact of information sharing on performance
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Regarding information sharing, our results show ith@as a direct impact only on one non-
financial performance measure (service and prodyedlity) and none on financial
performance. The indirect impact of this variahlggrmation sharing) on the other non-
financial performance measures, as well as on ¢iaaperformance could be explained by its
influence on customer relationship. This indirespact could be further explained by the fact
that information sharing also acts on supplier paghip through its action on information
quality. Based on this indirect impact on all theahcial and non-financial performance
measures (see Table 4), we can claim the validatidrypotheses Hla and H1b. Our results

confirm and enrich the contributions of Mohr ancelapan (1994).

Impact of information quality on performance

In Table 4 we can see that information quality &akrect impact only on two non-financial
performance measures (innovation capability anghamsiveness) and none on financial
performance. Here again, the effects on the otbeffimancial performance measures and on
all the financial performance measures are indirfBgis indirect effect could be explained by
its influence on supplier partnership. Given theecli and indirect impacts on almost all the
non-financial performance measures, as well amtheect impact on all the financial measures
(see Table 4), we claim the validation of hypotlsdd2a and H2b. However, this hypothesis is
not validated as regards the impact of informatjprality on service and product quality.
Generally speaking, our results confirm and entiah contribution of Mohr and Spekman
(1994).

Impact of supplier partnership on performance

In 4 (models 1, 2, 4, 7) of the 7 models presentedobserve a significant and strong direct
positive impact on non-financial performance (empb satisfaction, cost control, delivery
dependability and customer satisfaction (see TéblBesides, in two of the three models left,
supplier partnership has an indirect impact on fimaAcial performance (innovation capability
and responsiveness) through its action on custoeta@ionship. In essence, it is only service
and product quality that is not impacted by supp&tnership. Furthermore, in 4 (models 3,
5, 6 and 7) of the 7 models presented, supplieneahip has a direct impact on financial

performance. Also, in all the models presented,wadl as through the non-financial
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performance measures in models 1, 2, 4 and 7 piadts indirectly on financial performance
through its influence on customer relationship. sehebservations lead to the validation of
hypotheses H3a and H3b.

Our results confirm the contributions of Tan et(2B98) and Chen and Paulraj (2004) who
argue that the establishment of a long-term retatig with suppliers improves financial
performance and the creation of value for the st@der. They also confirm the contributions
of Tracey and Tan (2001), who claim that suppli@rtmership impacts positively on delivery
dependability, timeliness and customer satisfactioa contributions of Li et al. (2006b) who
established the positive impact on responsiveressgiell as the contributions of Cetindamar
and Ulusoy (2008) who observed that partnershipvée companies impacts on their
innovation performance.

However, just as in the case of information quaki$a is not validated as regards the impact
of supplier partnership on service and product igualhis is not totally surprising since
partnership with suppliers could entail collabaratin many diverse areas such as product
development, joint planning, inventory managemaeiat lead time reduction. If some authors
(Hoegl and Wagner, 2005) have reported the positieact of supplier partnership on service
and product quality in the first area (product depment) where there is early involvement of
the supplier in new product development, thereci®vidence of its impact in the other areas

mentioned above.

Impact of customer relationship on performance

In 5 (models 1, 2, 3, 5 and 7) of the 7 models¢as be seen in Table 4, we observe a
significant and strong direct positive impact omefinon-financial performance measures
(employee satisfaction, cost control, innovatiorpatality, responsiveness and customer
satisfaction). Though we do not observe any digecindirect effect on two non-financial
performance measures (delivery dependability andicge & product quality), we can
nevertheless conclude that H4a is validated in siratl the cases. Hypothesis H4b is also
validated since there is not only a direct impacfinancial performance in 5 models (2, 3, 4,
5 and 6), but also an indirect impact in 4 mod&|s2( 3 and 7) through its influence on non-

financial performance measures (employee satisfaotiost control, innovation capability and
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customer satisfaction). Our results not only confaontributions of Vickery et al. (2003) and
Zhu and Nakata (2007), but also enrich them byrahtey the scope to a wider spectrum of
non-financial performance measures. Moreover, oesults are consistent with the
contributions of Chen et al. (2004) that show thsifive role of integrating the customer (into
the value chain) on responsiveness and customeceséevel.

We do not observe any direct or indirect impactwdtomer relationship on service and
product quality. A possible explanation of the rexstence of an impact could come from the
very broad definition of customer relationship as ‘array of practices that are employed for
the purpose of managing customer complaints, mgldong-term relations with customers,
and improving customer satisfaction” (Li et al.08). Therefore, if our respondents understood
it as practices geared towards managing custonmeplaints, then its impact would rather be
on responsiveness, as confirmed by our results.i$&specially true given that responsiveness
is defined as “the ability to minimize the timeakes to cater to customer needs by processing
and solving their complaints...” (Vickery et al., Z)0If however, our respondents looked at
customer relationship as building long-term relasiovith customers, then a more appropriate
terminology could be customer integration. In tase, Flynn et al. (2010) argue that it has an
impact on product quality. We note also that theealse of a link could partly be due to the
fact that after purification, we dropped the quastthat refers specifically to a follow-up
feedback on quality of products and services, withcustomers.

Also, our results do not show any direct or indirgopact of customer relationship on
delivery dependability. In total disagreement witle contributions of Li et al. (2006b) and
Green et al. (2007), this result is more surprigivgn the fact that delivery dependability is a
typical logistic performance measure. Once aghis,divergence could have resulted from the
various definitions used in formulating survey digss. For example, there are two
dimensions to fulfilling a customer’s order: (1¥tability to minimize the time between receipt
and delivery of the order, and (2) the ability telider on or before the promised due date.
Vickery et al. (2003) referred to the former asivdgly speed and to the latter as delivery
dependability. While Li et al. (2005) kept only tlee dependability dimension, we lumped
together both speed and dependability.

Balanced scorecard linkages leading to the achierdgraf financial objectives
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Having validated the impact of SCMPs on both finahend non-financial performance, we
will now use our proposed balanced scorecard liakagdel (see Table 3) to discuss the paths
through which the eight types of linkages (deriviexin the results of the structural equation
modelling and presented in Table 5) could leachachievement of the firm’s performance
objectives. Given that in the balanced scorecardtegfy map framework, the financial
perspective is the BSC level that leads directlithtoachievement of the firm’s strategic goals,
we will discuss the eight types of linkages witlspect to the finance performance. With
reference to the BSC framework, we will refer te tearning and growth perspective as level
1, the internal process perspective as level Z;ustomer perspective as level 3 and the finance
perspective as level 4.

Table 5:Balanced scorecard causal linkages resulting fronstuctural equation modelling

Direct Indirect
Sequential DSL ISL
Info shar => Product glty Info shar => Cust rel => Cust sat
Sup part => Cust sat Info shar => info glty => Sup part => Cust sat
Cust rel => Cust sat Info shar => Info glty => Sup part => Cust rel => Csiat

Product glty => Finance
Cust sat => Finance

Non-sequential DNSL INSL
Empl sat => Finance Info shar => Product glty => Finance
Sup part => Finance Info shar => Cust rel => Finance
Cust rel => Finance Info shar => Cust rel => Cust sat => Finance
Cost control => Finance Info shar => Cust rel => Innov => Finance
Innov => Finance Info shar => Cust rel => Cost control => Finance
Del dep => Finance Info shar => Cust rel => Empl sat => Finance

Info shar => Info glty => Innov => Finance

Info shar => Info glty => Sup part => Finance

Info shar => info glty => Sup part => Cust sat =ndfice

Info shar => Info glty => Sup part => Del dep =x&ince

Info shar => Info glty => Sup part => Cost control Einance

Info shar => Info qlty => Sup part => Empl sat =m&hce

Info shar => Info glty => Sup part => Cust rel =>n&ince

Info shar => Info glty => Sup part => Cust rel => €siat => Finance
Info shar => Info glty => Sup part => Cust rel =ntv => Finance
Info shar => Info glty => Sup part => Cust rel => €oant =>

Finance
Info shar => Info glty => Sup part => Cust rel => prsat =>
Finance
I ntra-dependent DIDL 1IDL.

Info shar => Cust rel Info shar => Cust rel => Innov

Info shar => Info glty Info shar => Cust rel => Resp

Info glty => Sup part Info shar => Info glty => Innov

Info glty => Innov Info shar => Info glty => Resp

Info glty => Resp Info shar => Info glty => Sup part => Cust rel =ntv
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Sup part => Cust rel Info shar => Info qlty => Sup part => Cust rel => Res
Sup part => Del dep

Sup part => Cost control

Cust rel => Cost control

Cust rel => Innov

Cust rel => Resp

Reverse DRL IRL
Sup part => Empl sat Info shar => Cust rel => Empl sat
Cust rel => Empl sat Info shar => Info glty => Sup part => Empl sat

Info shar => Info glty => Sup part => Cust rel => Brsat

Firstly, based on our research construct in FiQuaad the BSC linkages in Table 5, it can
be seen that out of the two direct sequential tyelsa(DSL) and the six direct non-sequential
linkages (DNSL) that lead to finance performana, &re at level 3 (customer satisfaction and
product quality), five are at level 2 (two SCMPssupplier partnership and customer
relationship; and three operational non-financeaf@mance measures — innovation capability,
cost control and delivery dependability) and onatilevel 1 (employee satisfaction). It follows
that the financial objectives of a firm cannot lohiaved only through sequential linkages as
initially assumed by Kaplan and Norton (2004a, 201l tested by Chareonsuk and Chansa-
ngavej (2010), but also through non-sequentialdgds as argued by other authors such as
Ngrreklit (2000) and Oriot and Misiaszek (2004) &ested by Bryant et al. (2004) and Bento
et al. (2013). We observe that even though theyndiduse the BSC framework, some other
authors have report results that are in line withresults. For example, Thornhill (2006) found
a positive and significant relationship betweenowvation (a BSC level 2 component) and
revenue growth especially in high technology firm&ddock and Graves (1997) argued that
a positive consumer perception of service and prbduality would likely enable firms to
achieve increased sales and eventually improvetgiodity. Extending this argument, we can
suggest that high delivery dependability and prodocovation will not only increase the
loyalty of existing customers, but will also attraew customers, thereby leading to sales
growth and eventually higher return on sales. Basetarketing theories, Rust and Zahorik
(1993) suggest that customer satisfaction impbeget marketing costs, less price elasticity,
and higher customer loyalty, which in turn leadirgprovements in financial performance
measures such as sales revenue and market share.

Secondly, the achievement of the firm’s financiajeatives (and consequently its strategic
goals) is reinforced by the direct sequential imipat three BSC level 2 components
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(information sharing, supplier partnership and cosdr relationship) on two level 3
components (product quality and customer satigfagtiwhich in turn impact directly on
finance performance as mentioned above.

Thirdly, Table 5 shows so many (seventeen) indineet-sequential linkages (INSL) that
lead to the achievement of financial performancee Wbte that sequential linkages are
imbedded in most of these INSLs and this is in Wi the initial assumption by Kaplan and
Norton (2004a, 2006) and as tested by ChareonsdilCaansa-ngavej (2010). Also, all these
INSLs start with information sharing and therefoeserve to be discussed. We had earlier
mentioned that our two hypotheses on the impagtfofmation sharing on performance (H1la
and H1b) are only partially validated. The possihkxistence of a direct impact was implied
by Ibrahim and Ogunyemi (2012), who having obsemyed supply chain linkages have more
impact on performance than information sharingedahat what matters is not what you know
but rather what you do with that knowledge. We dodéduce from this that the impact of
information sharing will depend on the quality amse of the information shared. This could
explain why eleven of the seventeen INSLs leadrtanicial performance through the direct
impact of information sharing on information qugliEive of the remaining six INSLs lead to
financial performance through the direct impact information sharing on customer
relationship. Though it is generally believed tst@dring as much information as possible would
increase benefits, Yu et al. (2010) argue thatntiost efficient scenario is sharing demand
information. If we assume that managing customéatiomship includes sharing demand
information, then, the argument of Yu et al. (200 line with our results where information
sharing impacts on financial performance througstamer relationship.

Fourthly, the three indirect sequential linkagesL{lthat are shown in Table 5 lead to the
achievement of only customer satisfaction throughious SCMPs. But since customer
satisfaction has a direct impact on financial penfance, we can assume that these three ISLs
would lead to financial performance.

Fifthly, in line with the argument developed by kkiit (2000), Oriot and Misiaszek
(2004), Bryant et al. (2004) and Bento et al. (908t BSC linkages are rather interdependent
than sequentially causal, Table 5 shows many dirdcia-dependent linkages (DIDL) and
indirect intra-dependent linkages (1IDL). With te&ception of five of them, which concern
one and the same non-financial performance me&sspeonsibility), all the DIDLs and IIDLs
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can be assumed to lead to the achievement of felgrerformance since they are imbedded in
the INSLs. Based on the two DIDLs and three lIDtsncerning responsibility) that do not
lead to financial performance, we argue that sor@®Bs could impact on non-financial
performance measures without ultimately leadinght achievement of the firm’s financial
objectives.

Finally, Table 5 shows two direct reverse linkafi@RL) and three indirect reverse linkages
(IRL). Based on Kaplan and Norton’s (2004a, 200@)al assumption that the firm’s financial
objectives can only be achieved through upward esgtipl causal linkages, one would expect
that a reverse linkage in the BSC framework wowtdead to financial performance. However,
given that employee satisfaction (a component o€ B&/el 1) has a direct non-sequential
impact on finance performance, it can be arguetthigastwo DRLs and three IRLs also lead to
the achievement of the firm’s financial performandée note that the direct impact of a BSC
level 1 component on a level 4 component has ardmen tested but not confirmed by
Chareonsuk and Chansa-ngavej (2010).

Though interplays in a balanced scorecard framevimtwveen intangible assets (non-
financial) and tangible assets (financial) havenbieeestigated in extant literature (Bryant et
al., 2004; Cohen et al., 2008; Chareonsuk and @Ghagavej, 2010; Bento et al., 2013), this
paper goes a step further to empirically demoresttedt financial performance can be achieved
through many different types of linkages: directjigntial, direct non-sequential, indirect
sequential, indirect non-sequential, direct integpehdent, indirect intra-dependent and even
reverse linkages. This can be considered a majaribation.

Figure 4 summarises all the paths that link le@yr8ngrowth perspective and internal
process perspective (supply chain management peacind some operational non-financial
performance measures) to the customer and finapeidpectives (customer satisfaction,

product quality and financial performance), whicmstitute a firm’s strategic objectives.
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Figure 4. Balanced scorecard strategy map causal linkages resulting from our SEM.

As discussed in the section on Literature revie®(CB contain both generic measures that
are common across organisations and uniqgue meashbaesare tailored to the firm’'s
competitive strategy. Based on the observationalsagnification stream of literature provides
evidence that even when managers collect and tmnaickie measures, they still place primary
reliance on traditional generic measures (Bryasi.e2004), we can argue (by having a close
look at Figure 4) that this paper has, at leasinfr@ theoretical standpoint, successfully
demonstrated that the four BSC perspectives havaliitude of cause-and-effect linkages that
would culminate in the achievement of the firm'sagtgic (financial and non-financial)
objectives. This validates our postulate whichestdhat when using the balanced scorecard as
a framework for strategic alignment, if there issignificant number of sequential, non-
sequential, intra-dependent and reverse causades(whether they are direct or indirect) in
the relationships between supply chain managemeattiges (SCMPs), non-financial

performance measures and financial performanceuresgghen these SCMPs will most likely
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impact positively on the firm’s strategic goals.igtill especially be true if the components of
the BSC perspectives were formulated based onrth&sfvision and mission statements.

Conclusion

By adopting a multidimensional approach, this papes succeeded in empirically
confirming some of the relationships between suphbin management practices (SCMP) and
performance, which have been reported in extaetalitire in a dispersed manner. It also
discussed some relationships which were not obdeaseexpected (according to the findings
of previous authors). In other words, it aimed dotcibute to broadening the awareness of top
managers looking for ways to improve the perforneamictheir supply chains.

Going beyond the confirmation of some of the diract indirect relationships that are
already established by other authors, we have edecein using the balanced scorecard
strategy map approach to empirically demonstrate supply chain management practices can
be aligned with strategic objectives through a nude of different types of linkages. This
constitutes the major contribution of this papeur ®mpirically built strategy map framework
would enable operations and supply chain managersristantly check the alignment of their
supply chain management initiatives with the sgatgoals of the company. Also, the BSC
framework that we propose can be used by researthé@nvestigate causal linkages between
intangible and tangible assets.

However, we acknowledge and admit the fact thaptiaetical validation of this postulate
will depend on the business characteristics ofra.fBased on the review of extant literature,
Hsu et al. (2009) state that information exchangempasses different types of information
(supplier, customer, product, manufacturing procedtransportation, inventory, sales and
market, competition, supply chain processes anibipeance related information). Therefore,
performance outcomes would definitely be differégpending on the type of information that
is shared. For example, sharing sales and maricgmation would improve responsiveness to
customers, while sharing inventory and transpamainformation would primarily enable to
reduce cost and would secondarily improve respensss. By conducting a simulation study,
Schmidt (2009) showed how sharing aggregated alatercontribute to reducing safety stocks
and inventories levels. Furthermore, Li et al. @®hote that the impact of information sharing
on supply chain performance largely depends on ddmatterns, the supply chain structure
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and the type of information (transactional, op@radi and strategic) shared. It follows that the
impact of information sharing could be direct, nedi or inexistent depending on certain factors
imbedded either in the value system or in its emitent. Therefore, for the practical validation
of our postulate, a case study research methodtraigible to have a detail description and
investigation of a specific situation as done by&het al. (2013).

Putting aside the above comment on the researchochéhat we used, this paper has
naturally some limitations that constitute aventesfuture research. The first limitation is
related to the sample chosen to test our hypothd$es was extracted from the database of
ASLOG (a French Association for Logistics), whidrtainly enabled us to reach respondents
who have some knowledge of the concepts that wausked, but which however limits the
external validity of our study and the possibilitfyextending the conclusions to all firms.

The second limitation has to do with the existeneother variables, which are not
considered in this study, but which could influetioe performance of the company and play a
mediating role in the relation between SCMPs antbp@ance. This is the case of methods of
resolution of conflicts between supply chain panéMohr and Spekman, 1994) or the
existence of resistance strategies (Lapassousd,) 1@¢hin the supply chain. For reasons
related to a search for parsimony of the testedainaad to a limited size of the administered
guestionnaire, we were not able to consider thasahles. Also, we argue that the linkages
between supply chain management practices andpmormance would depend on certain
contextual variables such as business sector, markeertainty, nature of products and
services, and the length of the supply chain, dsasen inter-organizational variables such as
cultural closeness, power imbalance, level of teust divergence of strategic goals between
supply chain partners. The inclusion of one or nurthese variables as mediating factors will
definitely constitute a basis for further reseaant would enable to develop balanced scorecard

strategy maps for different supply chain environteen
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Appendix B. Summary of performance measurement variables*

Construits

Items

Financial performance

Cronbachy = 0.79

Non financial perfor mance

Dependability
Cronbachy = 0.81

Responsiveness
Cronbachy = 0.89

Quality of products and
services
Cronbachy = 0.84

Customer satisfaction
Cronbachn = 0.912

Innovation capacity
Cronbachy = 0.7924

Cost control
Cronbachy = 0.833

Social responsibility
performance
Cronbachn = 0.740

In comparison with your competitors, how would yate your performance in
the following areas (very weak / very strong):

- Return on assets (ROA)

- Return on investment (ROI)

- Return on equity (ROE)

- Return on sales (ROS)

- Improvement on working capital*
- Average profit

- Sales growth*

- Cash flow improvement

- Effectiveness in the production of products/seesi
- Timeliness
- Speed of delivery

- Speed of adjustment of resource capabilities *

- Speed of responding to changes in productionmaek
- Speed of responding to changes in product mix

- Speed of responding to changes in product design

- Quality improvement *
- Failure rate

- Rate of product returns
- Product quality

- Quality of customer service
- Customer satisfaction
- Treatment of customer complaints*

- Development of new processes or technologies
- Development of new products or services
- Process improvement

- Cost reduction
- Productivity

- Employee engagement

- Motivation of employees *
- Personnel satisfaction

- Respect for environment*

" The items marked with an * were eliminated after purification and scale procedure.
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Appendix C. Results of the modeling by structural equations

Structural paths Model1  Model2 Model3 Model4 Model5 Model6 Mad
Information sharinc— Customer relationsh 0.37** 0.37** 0.37** 0.37** 0.37** 0.37** 0.37**
Information sharin— Information quality 0.35** 0.35* 0.35* 0.35** 0.35** 0.35* 0.35*
Information quality— Supplier partnersh 0.33** 0.33** 0.33** 0.33** 0.33** 0.33** 0.33**
Supplier partnershi— Customer relationsh 0.31** 0.31* 0.31* 0.31** 0.31** 0.31** 0.31*
Supplier partnershi— Employee satisfactic 0.42**

Customer relationshi— Employe« satisfactiol 0.33**

Employes satisfactiol — Financial performan: 0.48**

Supplier partnershi— Cost contro 0.43*

Customer relationshi— Cost contro 0.17

Cost contro— Financial performan 0.44*

Customer relationshi— Financial performan 0.1¢

Information quality— Innovationcapability 0.2C

Customer relationshi— Innovationcapability 0.22*

Innovationcapability— Financial performani 0.27%

Supplier partnershi— Financial performant 0.21* 0.27* 0.26* 0.1¢
Customer relationshi— Financial performani 0.17 0.23* 0.20%

Supplier partneship— Dependabilit 0.48**

Customer relationshi— Financial performani 0.23*

Dependabilit — Financialperformanc: 0.35**

Customer relationshi— Responsivene 0.24*

Information giality — Responsivene 0.1¢

Information sharin— Quality of product 0.27*

Quiality of products— Financial performan 0.24%

Supplier partnershi— Customer satisfactit 0.29**
Customer relationshi— Custome satisfactiol 0.40**
Customer satisfactic— Financial performani 0.37**
Model fit statistic

Normedy2 0.48( 0.307% 1.05¢ 0.761 0.327 0.43: 0.72¢
Goodness of Fit Index (GF 0.98¢ 0.99:2 0.97% 0.97¢ 0.99: 0.98¢ 0.98:
Adjusted Goodness of Fit Index (AG 0.96: 0.97¢ 0.95¢ 0.94: 0.97¢ 0.967 0.94¢
SRMR 0.041 0.03¢ 0.06¢ 0.05¢ 0.03¢ 0.041 0.04
NFI 0.96¢ 0.98( 0.92¢ 0.93¢ 0.971 0.96: 0.95%
RFI 0.93¢ 0.95% 0.822 0.88¢ 0.937 0.92( 0.90¢
CAIC/CAIC saturated mod 75/11¢ 79/11F 88/11¢ 77/11 79/11: 80/11¢ 82/11¢

** t-value significant at p<0,01 ; * t-value signdant at p<0,05 ; * p<0,1
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