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SUPPLY CHAIN INTEGRATION PATTERNS AND OPERATIONAL PERFORMANCE: A
PLANT LEVEL SURVEY BASED ANALYSIS

Abstract

Though most scholars recognize that supply chaegmation (SCI) can contribute to improving
operational performance, previous studies on thepg@@ormance link showed mixed results and
several questions on this issue remain still operline with a configurational perspective, this
study investigates whether plants adopting multiptegration practices (i.e. full SCI adopters)
perform better than plants implementing only soelected SCI practices (i.e. partial adopters) and
plants which do not implement any SCI practice f@-adopters). In addition, it analyzes whether
partial adopters show a superior performance coetb#&w non-adopters. Analyses based on a
sample of 317 manufacturing plants reveal that ddibpters perform better than non-adopters, in
terms of quality, delivery, flexibility and effiaey. Among partial adopters, a particular SCI
pattern, characterized by a high level of inteintdgration and supply chain planning, differs from
non-adopters in terms of delivery, and shows resithilar to full adopters in terms of quality and
efficiency. More surprisingly, the other patterrigpartial adopters do not significantly differ from
non-adopters in any performance dimensions, andrpedorm full adopters in each performance.
This suggests that in order to maximize SCI besefimpanies should lever on multiple integration
practices, and that in some cases focusing onlyetected integration activities can be useless. A
further interesting implication is that companieanccumulatively increase their operational
performance towards a full exploitation of SCI bigseby following a certain sequence of SCI
practices.

Keywords:. Integration, Supply Chain Management, High PerferoeaManufacturing

1. Introduction

In recent years, the issue of supply chain integna{SCI) has been receiving an increasing
attention from practitioners and academics (Childase and Towill 2011, Danese and Romano
2012, Gimenest al. 2012, van der Vaasdt al. 2012). In several industries the internationaiorat

of supply networks and fierce competition have éesnpanies to set out programs in order to
improve customers’ satisfaction and efficiency tlglo the integration of business processes along
the supply network. Thus, from a managerial poihwiew, it is important to understand how
successfully implementing SCI and what pitfalls @Wkdobe avoided in order to maximize SCI
benefits. At the same time, SCI represents foramrebers a fascinating research area. In fact,
although authors generally agree that companiesngarove their performance through SCI, some
recent literature reviews on the link between Sl performance reveal that several questions on
this issue remain still open (Fabbe-Costes andeJaff7, van der Vaart and van Donk 2008,
Sofyalioglu and Oztiirk 2012).

In particular, previous survey-based studies ingathg the SCl-performance link showed mixed
results (see Van der Vaart and van Donk 2008). Widely-acknowledged reason for the non-



unanimous findings on the SCI impact is that SCéraponalization varies significantly across
studies. First of all, integration practices coesadl differ. Over the years, SCI has been studied
from different angles (see Giannakis and Croom 2004 focusing on such various integration
practices as information processing (letal. 1997, Leeet al. 2000, Zhacaet al. 2002), production,
inventory planning and logistics (Chandra and Hish@94, Ganeshast al. 2001, Disney and
Towill 2002, Romano 2009), buyer-supplier relatiops (Carteret al. 2000, Fynest al. 2005,
Ciravegnaet al. 2013), involvement in new product/process develapmand joint quality
improvement programs (Carr and Pearson 2002, lRetetsal. 2003, Corsten and Felde 2005,
Banderaet al. 2010, Jayaram and Pathak 2013). Previous stdiffes also for the portion of the
supply network examined since some authors coratedtrtheir analysis to integration with
suppliers (Scanne#t al. 2000, Humphreyst al. 2004, Corsten and Felde 2005, @hagsl. 2006,
Bennett and Klug 2012), or customers only (Closs$ Savitskie 2003, Fynes al. 2005, Sahin and
Robinson 2005). Others instead took a broader petise by considering integration within
companies’ boundaries (i.e. internal integrationyl avith external partners, both customers and
suppliers (i.e. external integration) (Narasimhad &im 2002, Kim 2006, Leet al. 2007, Huo
2012, Liuet al. 2012, Turkulainen and Ketokivi 2012, Foertthl. 2013). Some few authors even
recognized the importance of a broader span ofjiaten (i.e. beyond the immediate network)
(Kannan and Tan 2010).

However, a recent and even more notable researelanstin SCM recommends adopting a
configurational approach when studying the linkwestn SCI and performance (McKone-Sweet
and Lee 2009, Flynet al. 2010, Danese 2013). This means that it is fundéhéo consider the
systemic nature of integration practices, as threycamplementary and exert a synergic effect on
companies’ performance. According to this view,omler to maximize SCI benefits companies
should lever on multiple integration practices antkgrate processes along the whole supply
network, within and outside companies’ boundaridthough authors agree on the need to lever
simultaneously on different integration practicempirical research investigating and measuring
SCI as a multi-dimensional concept remain scaree Bynnet al. 2010).

In addition, several studies based on a configomatiperspective of SCI focused on the analysis of
moderating effects and synergies between someratieq practices, assuming that the impact of a
certain practice depends on the implementationtleéropractices which can hinder or amplify its
effect on performance (Droge al. 2004, Germain and Karthik 2006, Devasagl. 2007, Flynnet

al. 2010). Although these studies contribute to adeaheory on synergies in SCI, this approach is
somewhat limited (Daset al. 2006, Flynret al. 2010). In fact, reductionism and bounded ratibyal
deter a full comprehension of interaction effeat$SCI, which is a very complex phenomenon. For
this reason, some authors preferred studying SG s&t of interrelated integration activities, by
establishing patterns or profiles of SCI. Frohlashd Westbrook (2001) developed the well-known
taxonomy of ‘arcs’ of integration, based on custoared supplier integration. More recently, Flynn
et al. (2010) provided a taxonomy based on the extemthich a company pays equal attention to
internal, customer and supplier integration, are éktent to which SCI activities are carried out.
Moreover, McKone-Sweet and Lee (2009) classifigobbuchain strategies on the basis of supply
chain capabilities (coordination, planning, custoraad supplier involvement) and Information
Technology (IT) capabilities.

In line with these studies, this research intermd$utther analyze the link between different SCI
patterns and performance. More precisely, thisysgrdups integration practices into four bundles,
i.e., internal integration, supply chain plannimgistomer involvement and supplier involvement



(see section 2.1). Based on these, it identifieseti-priori groups of plants: full, partial and non-
adopters. Full adopters are those plants whichnektely implement the four bundles of SCI
practices, whereas non-adopters do not lever orofthese. Partial adopters are those plants which
extensively lever on one, two or three of thesessda of practices. The aim of this study is
investigating, according to a configurational pexgpe, whether full SCI adopters perform better
than partial adopters and non-adopters. In additie aim to examine whether partial adopters
perform better than non-adopters. It is evident évan though partial adopters have in common the
fact that they do not invest in all the practicé®y represent a wide and heterogeneous group of
plants in terms of SCI, and thus comparing theguerénce of this group of plants can be difficult.
For this reason, to avoid potential biases whenpaoimg full, partial and non-adopters, we ran also
some additional analyses in order to better charaet partial adopters and make us confident that
the results found about differences in performaareerigorous (see section 3.4). In line with other
studies (Swinket al. 2007, McKone-Sweet and Lee 2009), this reseaddpta a plant level
perspective, i.e., it analyzes the level of intdgraof a plant and its performance. In particulae,
preferred focusing on plant operational performanderms of product quality, delivery, flexibility
and efficiency, rather than investigating plant ibass performance which can be subject to
spurious effects.

We think that this perspective of study is partielyl interesting and can contribute to advance the
research stream on SCI patterns and performanakfferent reasons. First of all, our study differs
from Frohlich and Westbrook (2001) and Flyatral. (2010) in the SCI measures used and the level
of analysis. It not only considers integration betw functions, with customers and suppliers, but
also within the supply chains which the focal ptamperate in, thus going beyond a dyadic
perspective. In addition, it analyzes SCI from anpl(not from a company/corporation) level, and
this different view can help to advance and complenprevious studies on the link between SCI
patterns and performance (see section 2.1). Treepretudy differs from Flynet al. (2010) also
because it doesn’t consider operational performase unique construct, but it distinguishes
between quality, delivery, flexibility and efficiep, thus more precisely investigating differences
between SCI groups for each performance dimensiorally, compared to previous studies on
taxonomies (e.g. McKone-Sweet and Lee 2009, Figtnal. 2010) which define SCI groups *
posteriori’ and hypothesize simply that they are relatedddgrmance, this research defines three
a-priori clusters: full, partial and non-adopters, andasy\yrecise in hypothesizing how they can
differ in terms of performance, according to a ogunfational perspective. We believe that the
choice of examining and comparing these thageiori groups can represent an original point of
view to studying SCI, as it allows to address sommanswered questions on the successful
implementation of SCI. Although the configuratiomerspective would suggest addressing all the
SCI practices above mentioned in order to maxirpedormance, previous studies do not examine
in detail whether a partial implementation of S€Ig( by focusing on a narrower set of integration
practices) could guarantee a better performancevanyr whether any benefit is hindered given
the absence of potential synergies between iniegratactices. We cannot ignore that companies
often have limited resources and the roadmap tavardomplete SCI implementation requires to
implement different selected practices over timbugf it is crucial for companies to understand
whether they should expect significant benefiteesithe beginning of a SCI program, or in order to
achieve the targeted results a long-term perspeidiieeded.

The paper is organized as follows. First, it anadyliterature on SCI and discussed the research
hypotheses. The following section introduces theaa, measures, data collection and results



found. This is followed by a discussion about theoretical and managerial implications of this
study. Finally, conclusions report some suggestionfuture research.

2. Literature Review

2.1 SCI practices

As pointed out in the introduction section, prewaiudies used different measures of SCI (Table
1). Narasimhan and Kim’s (2002) operationalizatadnSCI is widely cited. Based on this study,
several recent works divide SCI into three dimemsionternal, customer and supplier integration
(Kim 2006, Flynnet al. 2010, Zhacet al. 2011, Huo 2012). Customer and supplier integratader

to the degree to which a manufacturer partners wiistomers/suppliers to structure inter-
organizational strategies, practices and proceassesollaborative synchronized processes, while
internal integration focuses on activities withirmanufacturer (Flynret al. 2010). Compared to
Narasimhan and Kim (2002), some studies (e.g. Fgred. 2010, Zhacet al. 2011, Huo 2012)
extend the customer and supplier integration caotrby adding a set of items about information
sharing with major customers and suppliers for glaordination. In line with these studies, Zailani
and Rajagopal (2005) categorized SCI dimensions fotir major groups: information sharing,
internal integration, integration with customersl aappliers.

However, in the literature we can find very diffierelassifications of SCI dimensions (e.g. Swink
et al. 2007, van der Vaart and van Donk 2008, McKone-$wee Lee 2009, Leuschner al.
2013). Even though a convergence still lacks, astlagree that considering the operational and
strategic/relational nature of SCI is fundamentald the mix of items used reflects this basic
assumption (see Table 1). Operational activitiesnipaconcern the coordination of flows and
processes upstream and downstream, while firmshiadoin strategic integration relationships
view their partners as extensions of their own #mas strategic integration activities include
relationship building, joint development activiti@gd working closely to solve problems (Swatk

al. 2007, Flynret al. 2010). Leuschnest al.’s (2013) meta-analysis of SCI confirms the impode

of taking into account both perspectives. They ftified three SCI dimensions: information,
operational and relational integration. The fikgbtrefer to operational integration activities, ighi
relational integration is linked to the strategature of SCI.

Based on literature on SCI, this research includes SCI dimensions: customer and supplier
involvement, supply chain planning and internaégration. The intention was to cover the basic
concepts usually used to measure SCI, both opeedtand strategic. As concerns customer and
supplier involvement and supply chain planning, wged the same scales validated by McKone-
Sweet and Lee (2009). Customer involvement consideme basic concepts included in several
other scales, such as close contacts with custofNarssimhan and Kim 2002, Kim 2006, Swink
et al. 2007, Flynnet al. 2010), interactions with customers to get feelband understand their
needs (Narasimhan and Kim 2002, Kim 2006, Sverdd. 2007, Flynret al. 2010), manufacturer’s
engagement and active participation by customeosder to increase customer satisfaction (Swink
et al. 2007). In line with Zailani and Rajagopal’s (2Q0@ffinition of supplier involvement (see
Table 1), this dimension includes such conceptsaking closely with suppliers to solve problems
and find effective solutions, and a positive attéutowards collaboration and openness of
communication. Supply chain planning refers toithportance of using a supply chain perspective
in planning activities, and captures the need Mbegrated planning that incorporates information
from customers and suppliers (McKone-Sweet and 2@@9). On the one hand, the value and



benefits of supply chain planning are confirmedabgumber of researchers who mathematically
studied optimal integrated planning solutions (Golhed Lee 1988, Martiset al. 1993, Chandra
and Fisher 1994, Cheng and Wang 1997, Fumero 1088 2005, Feng 2008, Feng 2010,
Fahimniaet al. 2013). On the other hand, as you can note froneeThfthis concept is common to
many SCI studies. However, differently from Nardsam and Kim (2002) or Flynet al. (2010),

by explicitly measuring the integration of plansthe plant’s supply chains, this dimension allows
to go beyond a dyadic perspective when studying. $@lally, a further concept considered is
internal integration, i.e. integration between fiumres within the plant. In line with SCI studiesed

in Table 1, this dimension does not focus on thaddy integration between logistics and other
functional areas — as several other studies ord8Q¢.g. Chemt al. 2007) - but intends to examine
whether in general functions are integrated andkwogether in order to solve conflicts in a
cooperative manner. The internal integration sediepted in this study was used in the Rounds 1
and 2 of the High Performance Manufacturing researoject (Schroeder and Flynn 2001, pp. 11)
(see section 3). By adopting these SCI measurnsssttrdy aims to capture both the operational and
strategic/relational nature of SCI. In fact, it lumbes operational integration activities - e.g.,
planning and monitoring supply chain activities angtomer’s involvement in product design
process - and strategic integration activities,.,eworking closely to solve problems and
collaborative relationships.

Table 1. Some previous studies on Cl

Studies SCI dimensions Operationalization/defnisi Level of
analysis
Narasimh | Internal integration | Internal integration: Data integration among internal functions through Manufacturing
an and Integration with information network, system-wide information systemegration among corporations
Kim customers internal functions, real-time searching of the ledfanventory, real-time
(2002) Integration with searching of logistics-related operating data, ddtgration in
suppliers production process, integrative inventory managejrba construction
of system-wide interaction system between produodiiod sales, the
utilization of periodic interdepartmental meetiregaong internal
functions
Integration with customers: Follow-up with customers for feedback, the
level of computerization for customer ordering, léneel of organic
linkage with customers through information netwdHe level of sharing
on market information, the agility of ordering pess, the frequency of
periodical contacts with customers, the level ahomnication with
customers
Integration with suppliers: Information exchange with suppliers through
information technology, the level of strategic parship with suppliers,
the participation level of suppliers in the des#imge, the participation
level of suppliers in the process of procurement gmoduction, the
establishment of quick ordering system, stable ymerment through
network
Vickery Integrative Integrative information technologies : Integrated electronic data Firm level
et al. information interchange, integrated information systems, coemméd production
(2003) technologies systems
Supply chain Supply chain integration: Supplier partnering, closer customer
integration relationships, cross-functional teams
Zailani Information sharing | (SCI dimensions not explicitly articulated) Not applied
and Internal integration | Information sharing: Refers to exchange of information among
Rajagopal| External integration | company, customers and suppliers
(2005) with suppliers Internal integration: Integration among internal functions
External integration | External integration with suppliers: Company working closely with
with customers suppliers, viewing this latter as an important comgnt of the supply
chain, how closely suppliers work with company¢als




a deal and level of strategic partnership

External integration with customers. Company working closely with
customers, viewing this latter as an important comemt of the supply
chain, and follow-up with customers for feedback

Kim Company’s Narasimhan and Kim’s (2002) operationalization Maunturing
(2006) integration with corporations
suppliers
Cross functional
integration within a
company
Company’s
integration with
customers
Swink et | Strategic Customer | Strategic customer integration: Close contacts with customers, resultg dflanufacturing
al. (2007) | integration customer satisfaction surveys shared with all eygie, opportunities | plant level
Strategic Supplier | for employee—customer interaction, a formal custesagisfaction
integration program
Product—process Strategic supplier integration: Cost information sharing, joint
technology cost/quality improvement, real time productionestiiie information
integration with suppliers, early supplier involvement in protidesign, buyer—
Corporate strategy | supplier councils
integration. Product-process technology integration: New ways to coordinate
design/manufacturing issues,
design-for-manufacture/assembly (DFMA) methodsnuafacturing
involvement and sign-off for new products , jobatin between design
and manufacturing engineering, use of manufactiityabuideline by
product designers, equal status of product dessgared manufacturing
staff have in NPD projects
Corporate strategy integration: Manufacturing strategy aligned with
corporate strategy , clear definition of stratag&nufacturing goals and
objectives , strategy based on existing capals|itianufacturing
decisions driven by corporate strategy, manufacgusirategies and
goals communicated to all
employees , frequent revision of manufacturingtetyy
Van der | Practices (SCI dimensions not explicitly articulated) Not applied
Vaart and | Attitudes Practices: Tangible activities or technologies (e.g., Elentc Data
van donk | Patterns Interchange, Vendor Managed Inventory, etc.)
(2008) Attitudes: Attitude of buyers and suppliers towards eachrobhéowards
SCM.
Patterns. E.g., regular visits to supplier’s facilitiesctto-face
communication, etc
McKone- | Coordination Coordination: Purchasing of common materials coordinated at the | Plant level
Sweet Planning corporate level, corporate ordering and stock memesgnt policies,
and Lee | Supplier aggregate planning for plants according to global
(2009) Involvement distribution needs, managerial innovations tramsettamong plants
Customer technological innovations and know-how transfeibetiveen plants
Involvement Planning: Planning of supply chain activities, customemseicasts
Exploitation considered in supply chain planning, supply chaiasiaged as a whole
(Internet) performance of members of supply chains monitoneatder to adjust
Exploration supply chain plans, indicators of supply chain perfance
(Internet) Supplier involvement: Sharing problems with suppliers, willingness to

change assumptions in order to find more effectblations with
suppliers, positive attitude toward cooperatingheitippliers,
openness of communications in collaborating withpdiers

Customer involvement: Close contact with customers, customers’
feedback on quality and delivery performance, austo involvement in
product design process, responsiveness

to customers’ needs, regularly survey of customeesds

Exploitation: Use of Internet for supporting different actiegi( e.g.
transmitting orders to suppliers, tracking/traciupply orders, etc.)

Exploration: Use of Internet for supporting different actiesi(e.qg.




scanning the marketplace for identification of mdied sources,
receiving and comparing suppliers’ offers, etc.)

Flynn et
al. (2010)

Internal Integration: Data integration among internal functions,
enterprise application integration among interoaktions, integrative
inventory management, real-time searching of tkiellef inventory,
real-time searching of logistics-related operatiatp, the utilization of
periodic interdepartmental meetings among intefuradtions, the use of
cross functional teams in process improvementysieeof cross
functional teams in new product development, reaétintegration and
connection among all internal functions from rawtenizl management
through production, shipping, and sales

Customer Integration: Narasimhan and Kim’s (2002) items and, in
addition, sharing of point of sales (POS) inforimat customers’
demand forecast, manufacturer’s available inverami production
plans

Supplier Integration: Narasimhan and Kim’s (2002) items and, in
addition, sharing of suppliers’ production schedpl®duction capacity
and available inventory, and of manufacturer’s doiciion plan, demand
forecast and inventory level, joint suppliers’ pges improvements.

Manufacturing
companies

Huo
(2012)

Internal integration
Customer
Integration Supplier
Integration

Internal Integration: Flynn et al.’s (2010) opeoatlization
Customer Integration: Flynn et al.’s (2010) openadiization
Supplier Integration: Flynn et al.’s (2010) opevatlization

Manufacturing
companies

Leuschne
r etal.
(2013)

Information
integration
Operational
integration
Relational
integration

(SCI dimensions not explicitly articulated)

Information integration: Refers to the coordination of information
transfer and collaborative communication in thepdyghain
Operational integration: Refers to the collaborative joint activities, andg
coordinated decisions making in the supply chain

Relational integration: Refers to the adoption of a strategic connectio

between firms in the supply chain

Not applied

A further difference between SCI studies consigsis the level of analysis adopted, i.e.
manufacturing corporations vs. manufacturing plawel. In line with some previous survey-based
studies (Swinlet al. 2007, McKone-Sweet and Lee 2009), we adopteaiat j¢vel perspective. On
the one hand, this choice may help to reduce pateesponse bias as the object of analysis,hee. t
plant and its level of SCI, is ‘concrete singulaneaning that it consists of one object that islyas
and uniformly imagined (Bozarttt al. 2009). Differently, within a manufacturing corpboa, the
level of SCI could be inhomogeneous across therifft plants and portions of the supply network,
especially when the manufacturing corporation idekl many plants with different roles and
maturity levels, and this can determine biased aesgs on SCI or the level of company
performance. On the other hand, the plant perspeatiopted in this study also has limitations. For
instance, studying integration at a corporate lallelvs to involve respondents which usually have
a more complete understanding of the company S@tegly. Instead, by adopting a plant level
perspective, the risk is collecting responses hyimormed respondents, which could not reflect

the real situation of SCI. For this reason, in tl@search, we adopted several countermeasures to

reduce this risk. Firstly, we selected largely peledent plants playing an active role in their
corporations (Danese and Filippini 2010). Moreowse identified as respondents key plant
informants and people considered the most knowksalgeabout the topic of interest. Finally, we
collected responses from multi-respondents within $ame plant and compared them in order to
assure consistency (see section 3).



2.2 Thelink between SCI and performance: Sometheoretical lens

Literature in general agrees that SCI leads toti@bperformance for the focal organization and its
supply network (Leet al. 2007, Flynnet al. 2010, Liuet al. 2013). Over the years, authors have
provided several interpretations of this phenomebased on some primary theories (Hitt 2011).
Numerous researchers used Transaction Cost Andli/§i8) to shape arguments for a positive
relationship between SCI and performance. TCA rezas the role of SCI as a hybrid governance
mechanism that helps companies to gain the sanantayes of vertical integration, thanks to trust
and familiarity among supply chain partners, esgBciin an uncertain environment (Carr and
Pearson 1999, Larsen 1999, Dasal. 2006, Caoet al. 2010). Other studies investigated the
relationship between SCI and performance accortbng resource-based view or organizational
capability perspective (Larsen 1999, Rungtusanatdaah. 2003, Daset al. 2006, Squirest al.
2009, Cacet al. 2010, Huo 2012). According to this view, working ¢lose contact and sharing
complementary knowledge with partners in the suppdywork breed unique and distinctive
capabilities, which allow companies to achieve agkterm competitive advantage over their
competitors. Linked to this, Swirdt al. (2007) and Caet al. (2010) mention the knowledge-based
view (KBV) of the firm, based on the assumption tthategration involves knowledge
dissemination and sharing activities that createv neowledge, which in turn improves
organizational capabilities. Organizational Infotiroa Processing Theory (Galbraith 1974) is a
further theory that was used to interpret the pasiffect of SCI (Swinlet al. 2007). Integration of
processes across the supply network based on iafmmmsharing and enrichment drastically
reduces the uncertainty in planning, operational lagistics activities, by increasing companies’
information processing capabilities. This in tuaduces inefficiencies (e.g. high stocks, or rush
deliveries) while at the same time allows to inseedlexibility and punctuality, to anticipate
demand changes and new market/technological oppbets!

2.2.1 Theconfigurational theory of SCI and research hypotheses

Although many researchers recognize the positiveaoh of SCI and interpret this positive link
based on the theories above mentioned, it is wantimg that some studies do not show any impact,
or show the opposite (Staekal. 2001, Flynret al. 2010, Danese and Romano 2013).

For instance, starting from information-procesdingory and knowledge based view, Swatlal.
(2007) hypothesized a positive relationship betwiaéegration — measured as supplier, customer,
product-process technology and corporate integratiand cost, quality, delivery, process and new
product flexibility. They found that, except forgoluct-process technology integration, the other
integration dimensions were not significantly ass@d with performance, while supplier
integration was even associated with a poorer tyuadipability. Daset al. (2006) even theorize that
an opposing dynamic of integration exists, and arthat supplier integration potentially creates
inflexibility and impedes adaptation to uncertajntghich can determine unanticipated subsequent
costs. Similarly, Swinlet al. (2007) explain that too much supplier integratoam foster negative
effects due to opportunism and moral hazard. Ah&rrpotential issue in integration which can
determine abnormal behaviours is schedule nervessmne. when a buyer frequently updates the
supplier about its final demand, thus causing feajchanges in supplier’s delivery and production
plans (Ren 2003, Terwiesah al. 2005). In fact, this can discourage the supgleallocate in
advance capacity to satisfy future buyer’s requests

This research draws upon configurational theorgddress and interpret the link between SCI and
performance and the dynamics of SCI. This theordyaised on the assumption that in order to be



successful, SCI should be necessarily viewed asuli-dimensional concept simultaneously
addressing several practices and involving setalrs, within and outside companies’ boundaries
(Mckone-Sweet and Lee 2009, Barresal. 2013, Danese 2013). The view that a significant
performance improvement depends on a coherent fmixtegration activities is not new. In their
seminal article, Frohlich and Westbrook (2001) destiate that a myopic focus on a single type of
integration activity (i.e. towards suppliers or tmmsers only) may lead the manufacturing plant to
underperform both in terms of productivity and jafility. In general, the importance of
integrating all the activities and processes altmg supply network can be found in nhumerous
definitions of SCM (Ellram and Cooper 1993, Lumnarsd Alber 1997, Monzcka and Morgan
1997, Croonet al. 2000, Slaclet al. 2004). More recently, Dag al. (2006) and Flynet al. (2010)
suggested that a configurational perspective camelgul for interpreting the ambiguity of the link
between SCI and performance. Flyatral. (2010) applied a configurational approach to dehgge
deeply into how the dimensions of SCI work togetherorder to learn about how various SCI
patterns are related to performance. According tmrfigurational view, the implementation of
single or a narrow set of SCI initiatives could goiarantee alone the achievement of significant
advantages. Some studies explicitly demonstrate ahaartial implementation of SCI can even
compromise any benefit. For instance, some autirgrnged that a primary impediment to achieving
the benefits of external SCI is intra-organizatiobarriers to internal integration. Drogs al.
(2004) found that internal integration moderateel ¢fffect of external integration on performance;
Germain and Karthik (2006) state that externalgragon alone, without internal integration, would
limit the level of performance improvement. On ttantrary, it is also well-known that internal
integration alone is not sufficient to achieve figant benefits, if the company does not integrate
upstream and downstream (Stevens 1989, Kim andsManan 2002). Other authors extended
these analyses by investigating potential synerigegareen supplier and customer integration or
between customer, supplier and internal integratidevarajet al. (2007) found that customer
integration moderated the relationship between Igepmtegration and performance. Flyenal.
(2010) studied the synergic effect of suppliertooger and internal integration on operational and
business performance, and compared different ty§eSCI patterns. They found that a SCI
configuration based on extensive use of all théseet dimensions has the best operational and
business performance; whereas companies which tdewer on any of these have the worst
performance. Among these two extremes, many otagems of SCI do not show any significant
difference with not-integrated companies (excepttfimse companies which extensively integrate
downstream). All these studies support that in gandocusing only on a specific category of
integration practices (internal, customer or swgrpintegration) can help to solve some specific
problems, reduce inefficiencies and smooth cewdativities and processes but, when inefficiencies
persist in other processes, activities and supptywaork tiers, any benefit could be lost. Besides
internal (or external) integration, several othgresgies between integration practices are disdusse
in the literature. For instance, in line with Detsal. (2006) and Swinlet al. (2007), based on a
multiple-case study, Daneseal. (2006) demonstrate how the implementation of rsage SCM
initiative can determine unexpected additional €@std difficulties, which requires implementing
further integration initiatives. They argue alsattthe absence of a certain integration practice ca
hinder to achieve positive benefits through thelengntation of another integration practice. For
example, jointly planning supply chain activitiejuire long-term cooperative contracts (Daratse
al. 2006), or Vendor Managed Inventory (VMI) practicgsould be accompanied by adequate



supply network performance measurement systems ewmithborative relationships with
customers/suppliers, in order to avoid opportuniséhaviours (Danese 2006).

Thus, consistently with these studies, we may ss@pat only that full adopters (i.e. plants
extensively adopting customer and supplier involeetn supply chain planning and internal
integration) have a better performance comparquatbal adopters (i.e. plants implementing only
some selected SCI practices) and non-adopters plia@ts which do not implement any SCI
practice), but also that partial adopters could geih a significant advantage compared to non-
adopters. In this way, the configurational theoiquld provide an interesting argument for
interpreting the not unanimous findings on the $&iformance link.

As regards full adopters, companies that chooseest extensively in SCI by implementing
different integration practices within and outsmenpanies’ boundaries can improve a wide range
of performance dimensions, such as quality, casiyvery and flexibility. In fact, exchanging
information and working in close contact with exi@rpartners and internal functional areas allows
to better direct quality improvement programs, tdgrpotential quality problems in advance and
exploit complementary knowledge in order to devedog test new ideas and solutions (Carter and
Miller 1989, Cheret al. 2004, Banderet al. 2010). As a consequence, SCI can lead to an wredro
product quality, both in terms of conformance teafications and product capability/performance.
In addition to this, integration is usually consiglg a powerful remedy to the so-called bullwhip
effect linked to information distortions along thepply chain, that in turn generates inefficiencies
(e.g. high stocks) or stock outs, and thus a petivety performance (Leet al. 1997). Aligning
and monitoring supply chain activities through dypghain planning, and working in close contact
in order to solve exceptions and problems througstarner/supplier involvement and internal
integration allow to smooth materials flows alohg supply chain, and prevent potential problems
in the logistics process. Efficiency increases ksato reduced stocks and inefficiencies (e.g. rush
deliveries) (Hariharan and Zipkin 1995, Chetral. 2000, Wangphanich 2010); while at the same
time delivery performance improves because stodk-dower, delivery plans becomes more
accurate and any potential problems which couldriopt production processes are detected in
advance (Stalk and Hout 1990). Finally, flexibilitpproves because integration among functions
and with customers and suppliers allows the whopgply network to respond quickly to shifts in
customers’ demands (Ring and van de Ven 1994, Harak Stum 1995, Suare al. 1995,
Rosenzweigt al. 2003, Romano 2009).

As regards partial adopters, based on the configna theory and the above mentioned studies
(Daneseet al. 2006, Dast al. 2006, Flynnet al. 2010), we could argue that they could not have a
better performance compared to non-adopters. Hawelis view is in contrast with all those
studies proving that also a partial implementat@dnSCI (e.g. focused on the downstream or
upstream network) can contribute to improve openat performance anyway (Closs and Savitskie
2003, Humphreyst al. 2004, Corsten and Felde 2005, Fyeesl. 2005, Sahin and Robinson
2005). Nevertheless, research focused on the ktwden single SCI practices and performance
(e.g. Scannelkt al. 2000, Closs and Savitskie 2003, Humphretyal. 2004, Fynest al. 2005,
Sahin and Robinson 2005) often does not contrahiereffect of the other SCI practices.

Based on the discussion above, we advance theviatjoresearch hypotheses. Hypotheses 1 and 2
state the superiority, in terms of operational @enfance, of plants implementing all SCI practices
(i.e. full adopters). In addition, we follow the @pach of Naoet al. (2010), by suggesting two
alternative hypotheses about the difference betvpaetial adopters and non-adopters (Hypotheses
3a and 3b).



Hypothesis 1: Full adopters have a better effigrerroduct quality, delivery and flexibility
performance than non-adopters.

Hypothesis 2: Full adopters have a better effigrerqroduct quality, delivery and flexibility
performance than partial adopters.

Hypothesis 3a: Partial adopters have a betteriefidy, product quality, delivery and flexibility
performance than non-adopters.

Hypothesis 3b: Partial adopters have not a betfierescy, product quality, delivery and flexibit
performance than non-adopters.

3. Methods

3.1 Sample and data collection

This research is part of the High Performance Mactufing (HPM) international project (Round
3) which involves several groups of researcherddwode who have been in charge to gather data
from manufacturing plants sited in Austria, Chif&land, Germany, Italy, Japan, Korea, Spain,
Sweden and US. The surveyed plants, randomly seldéaim master lists published in each nation
involved, were either traditional or high performenad more than 100 employees and belonged to
electronics, mechanical and transportation equipmneiustries. In case of plants part of multi-plant
corporations, we verified that they were largelgapendent plants playing an active role in their
corporations. Before sending the questionnairesninees of the research team called the CEOs to
better explain the research project, verify firnmgention to participate in, and verify whether the
plant performed internally the activities investgh by HPM survey (e.g., new product
development, purchasing, distribution, productidanping, process engineering etc.) and thus
whether plant’s respondents were able to fill ladl 23 separate HPM questionnaires. In particular,
we suggested potential respondents for each quesiie (e.g., plant managers, inventory
managers, plant superintendents, supervisors, gsaaggineers etc.), but we asked also to identify
the most informed person within the plant aboupecsic topic, to provide us with his/her name
and contact address, in order to distribute tad¢lspondents the questionnaires. In order to rhese t
reliability of measurement, respondents were rdgdeso consult with others in the same
department or functional executives as appropviditen answering questions. To reduce the risk of
biased responses, we administered each questieroadifferent respondents in every plant. We
verified that all the Interclass Correlation (ICi@)Ylexes were above 0.70 to ensure that the inter-
rater agreement in each plant was acceptable (Baye&rVerma, 2000). Finally, we averaged the
responses gathered from the multiple respondenksrweach plant to obtain plant scores at a plant
level.

The HPM questionnaires incorporated different tyeitems (e.g. objective items, perceptual
scales, reverse coded items) with the aim of reduthe common methods variance. (For further
details on plant selection, data collection and HiRMstionnaires, see also Danese et al. 2013).
We collected data from 317 plants. As Tables 2 Zustiow, the stratification across the sectors is
good.



Table 2. Demographics for sample plants (mean values per industry)

Sample characteristics Electronics Machinery Transportation
Number of plants in the sample 109 104 104

Plant size (number of hourly and salaried persgnri295 977 840
Percentage of sales exported (%) 51.17 49.28 41.92
Percentage of materials imported (%) 40.56 20.23 784

Table 3. Sample distribution according to sector and country

Industry
Country Total plants
Electronics Machinery Transportation

Austria 10 7 4 21
China 21 16 14 51
Finland 14 6 10 30
Germany 9 13 19 41
Italy 10 10 7 27
Japan 10 12 13 35
South Korea 10 10 11 31
Spain 9 9 10 28
Sweden 7 10 7 24
United States 9 11 9 29
Total plants 109 104 104 317
3.2 Measures

Respondents for the items used in the presentrodsesere: plant managers, inventory managers,
plant superintendents, supervisors, process engiaee quality managers.

The model developed includes eight multi-item cargds. According to literature (see section 2),
we considered four classes of SCI practices: sugipdyn planning, customer involvement, supplier
involvement and internal integration (Table 4). &lk items comprising the four constructs were
developed from Likert-scaled items, with valuesgiag from 1 (“strongly disagree”) to 7
(“strongly agree”). Supply chain planning, supplieand customer-involvement scales were
previously validated and tested by Mckone-Sweetlagal (2009). Supply chain planning measures
the ability of planning and monitoring supply netlactivities, so to managing each of the supply
chains as a whole. Customer involvement considese contact relationships, feedback on quality
and delivery performance, joint quality improvemaesiforts, and working together to satisfy
customers’ needs. Supplier involvement measurdabmyhtion with suppliers in order to solve
problems occurred, openness of communication afithgviess to cooperate. Internal integration



scale was taken by Rounds 1 and 2 of the High Redioce Manufacturing research project
(Schroeder and Flynn 2001, pp. 11). The scalesidied in the HPM project were developed by
several coordinated research groups around thedvemidl are based on existing literature. At the
beginning of HPM project (first round), the conteridity of each scale was checked through
interviews with experts and managers. After datiection of each HPM round, the reliability and
convergent validity of each scale was verified B3NHadministrators (Schroeder and Flynn 2001).
As regards the items referring to the four operatigperformance dimensions considered (i.e.,
product quality, delivery, flexibility and efficiey), we asked respondents to provide their opinion
about plant’s performances compared with its coitgreton a 5-point Likert scale (1 is for “poor,
low” and 5 is for “superior”) (Table 4).

Product-quality, delivery and flexibility scales ngepreviously validated and tested by Nabal.
(2008) and Liuet al. (2009). Product quality performance refers to theels of quality
conformance and the capability and performanceéhefgroduct. Delivery performance measures
the ability of a firm to deliver fast and on-timaghile flexibility regards the capability of a firto
adapt and change the product mix and volumes.ié&fity performance considers the unit cost of
manufacturing and inventory turnover (McKone-Swead Lee 2009). In order to reduce potential
biases when measuring operational performancejna Wwith other studies (e.g., Danese and
Kalchschmidt 2011), we collected also some objectlata of the plant performance and verified
the existence of a significant correlation betw@enceptual measures and objective data which
could be related. We found that the unit cost ohuafacturing is correlated with manufacturing
costs (in dollars), on-time delivery with the pertage of orders shipped on time, fast delivery with
the average lead time (i.e., days from the readipnh order until it is shipped), flexibility to ange
product mix and volume with total cycle time (i.days from receipt of raw materials until the
product is received by customer).

Confirmatory Factor Analysis (CFA) was utilized éosure the convergent validity, discriminant
validity and reliability of our scales. We used REL 8.80 to analyze the measurement model.
Convergent validity for multi-item constructs isndenstrated when all factor loadings of the
observable variables on their latent constructséaéistically significant and above the threshold
limit of 0.50. We verified that all factor loadingse significant at 0.01 level and above 0.52 (fact
loadings and t-values are reported in Table 4). dherall fit of the CFA was judged to be
satisfactory {2 = 472; d.f. = 271y3/d.f. = 1.74; RMSEA = .0462 [.0388; .0536]; CFI.§70).
Discriminant validity was checked by using the Ghusare test. For each pair of constructs, two
nested models were compared. The first model wagifie an unconstrained correlation between
the two constructs, whereas in the second modetahelation was fixed to 1. If the difference
between the two Chi-squares is significant, then caa conclude that the two constructs are
distinct. In our analyses, all differences are siggnt (p-value < 0.01), thus ensuring discriminhan
validity. Finally, we assessed the reliability aich construct by using the composite reliability.
Composite reliability values are all greater tharOQindicating high reliability.

To avoid the problem of reaching incorrect conduosi due to potential differences across
countries, we verified that our SCI constructs hare adequate cross-national equivalence.
Therefore, we assessed measurement invarianceviayndi our data by country and performing
configural, metric and scalar invariance tests (&aep and Baumgartner 1998). For this test,
since the sample size by country was smaller themumber of parameters, we tested two separate
models, the first including supply chain planningdanternal integration, and the second one,
customer involvement and supplier involvement. €aldl summarizes the results of the



measurement invariance tests. Configural invariamag assured because the models fit data well
and the factor loadings across different countriese significantly different from zero. Metric
invariance tests whether the factor loadings agatidal across groups. To perform this analysis we
constrained the factor loadings to be the samesaaountries and we found that deftdests were
not statistically significant, thus ensuring thaeasurement items were interpreted by different
respondents in an equivalent manner. Scalar invaiests the consistency between differences in
latent and observed means by constraining theceps to be the same. Also in this case we found
that deltay? tests were not statistically significant, andstee can conclude that SCI constructs can
be considered equivalent across countries (Stegnkaich Baumgartner 1998).

Table 4. Measurement scales and items

Construct Item Lambdd t-value

Internal The functions in our plant are well integrated. 03.8 -

integration  Problems between functions are solved easily,ignglant. 0.802 14.689

(1 Functional coordination works well in our plant. 840 15.268
Our business strategy is implemented without coisfli0.615 10.928
between functions.

Supply We actively plan supply chain activities. 0.719 -

Chain We consider our customers’ forecasts in our sumplgin 0.577 9.396

Planning planning.

(SCP) We strive to manage each of our supply chainsvelsade. 0.661 11.142
We monitor the performance of members of our supply31 11.782
chains, in order to adjust supply chain plans.

We gather indicators of supply chain performance. .789 12.523

Supplier We are comfortable sharing problems with our sugogli 0.803 -

involvement |n dealing with our suppliers, we are willing to actye 0.540 9.017

(Sh assumptions, in order to find more effective solusi
We believe that cooperating with our suppliersesdficial.  0.689 11.518
We emphasize openness of communications in cobaingr 0.684 11.530
with our suppliers.

Customer We frequently are in close contact with our custtane 0.756 -

involvement Our customers give us feedback on our quality asltvely 0.688 11.182

(ChH performance.

Our customers are actively involved in our proddesign 0.560 9.143
process.

We strive to be highly responsive to our customeegds. 0.727 11.765
We regularly survey our customers’ needs. 0.682  44D.

Product Quiality conformance 0.803 -

Quiality Product capability and performance 0.580 6.358

(QUAL)

Delivery On time delivery performance 0.840 -

(DEL) Fast delivery 0.742 10.870

Flexibility Flexibility to change product mix 0.660 -

(FLEX) Flexibility to change volume 0.855 8.266

Efficiency Unit cost of manufacturing 0.528 -

(EFF) Inventory turnover 0.626 5.694

Note: ®*Completely standardized values



Table 5. Invariance test results

| y2value | d.f. CFI RMSEA | Ay

supply chain planning and internal integration

Configural invariance 357 260 0.943 0.062 -
Metric invariance 433 323 0.935 0.065 76
Scalar invariance 503 386 0.928 0.067 70
customer involvement and supplier invol vement

Configural invariance 369 260 0.937 0.064 -
Metric invariance 436 323 0.929 0.065 67
Scalar invariance 517 386 0.919 0.070 81

3.3 Resaults

The aim of this work is testing whether there arfecences in the operational performance
between plants that don’t lever on any SCI pracfrean-adopters), plants that adopt only some
selected SCI practices (partial adopters) and pltrat implement all the classes of SCI practices
considered, i.e. supply chain planning, customeolirement, supplier involvement and internal
integration (full adopters). To test our hypotheses, we divideel sample into three groups as
follows. For each plant, we computed a score tfie mean value of the scale) for each class of SCI
practices abovementioned. After that, we calculdted median of each SCI scale (i.e. Internal
Integration = 5.08; Supply Chain Practice = 5.23ip@8ier Involvement = 5.54; Customer
Involvement = 5.42) and for each class of practiwesassigned a high- or low-implementation
value to the plants above or below the median cts@dy. Finally, we formed three groups of
plants. The first group is composed by plants Jotlr ‘low’ scores (i.e. non-adopters), the second
group is composed by plants that have at leastbahdess than four ‘high’ scores (i.e. partial
adopters) and the third group is composed by plaiits four ‘high’ scores (i.e. full adopters).
Table 6 reports the main characteristics of thedhesulting groups in terms of number of plants
from each country, percentage of plants from eachstry, percentage of WCM and traditional
plants, mean and standard deviation values for &tlhscale. As it can be expected, the partial
adopters cluster contains numerous plants, becaresgresents a wide and heterogeneous group of
plants in terms of SCI. Additional analyses in orde better characterize partial adopters are
provided in section 3.4.

Once the groups were created, we compared thdorpence, based on a pair-wise t-test method.
Table 7 shows the results of these tests. It revéiedt full adopters have a better performance
compared to non-adopters, confirming Hypothesis fact product quality, delivery and flexibility
performance are significantly better (p-value <10.@nd also efficiency (p-value < 0.05) compared
to non-adopters. Moreover, full adopters outperfqrantial adopters in terms of product quality,
delivery (p-value < 0.01), flexibility and efficieg (p-value < 0.05). Finally, partial adopters du n
have a significant better efficiency, product giyaldelivery and flexibility performance than non-
adopters. However, given that the heterogeneipadial adopters could determine biased results in
terms of performance differences, in order to ptewtonclusive evidence about hypotheses 2 and
3, we ran some additional analyses, as provideecation 3.4.



Table 6. sub-samples distribution according to country, industry, WCM vs. traditional
manufacturing, mean values and variance values of SCI practices.

Non adopters Partial adopters Full adopters
Number of plants 67 187 63
Country
Austria 5 8 8
China 13 27 11
Finland 4 18 8
Germany 12 19 10
Italy 5 17 5
Japan 9 21 5
South Korea 7 18 6
Spain 4 21 3
Sweden 4 18 2
United States 4 20 5
Industry
Electronics 26% 38% 33%
Machinery 41% 32% 27%
Transportation 33% 30% 40%
Type of manufacturing
World Class Manufacturing 43% 46% 56%
Traditional 57% 54% 44%
Mean (standard deviation)
Internal integration 4.41 (0.56) 5.02 (0.61) 5.891P)
Supply chain planning 4.51 (0.48) 5.22 (0.50) F7.38)
Supplier involvement 5.01 (0.40) 5.55 (0.47) 6.0(38)
Customer involvement 4.86 (0.41) 5.41 (0.45) 5@3%)
Table 7. Operational performance differences between groups and group sizes.
Group Quality Delivery Flexibility Efficiency Plast
Non adopters 3.80 3.55 3.69 3.2 67
Partial adopters ~ 3.83 3.77 3.78 3.2¢ 187
Full adopters 4.79 4.08° 4.08¢ 3.51°° 63

2P Mean difference significant at 0.01 level.
4 Mean difference significant at 0.05 level.

In addition, in order to avoid endogeneity and pti&d biases that may affect the results of our
analyses, we controlled for the effect of somealdes. Firstly, we checked for differences between
the three groups as regards country, industry goel 6f manufacturing because the nature of the
business, national culture, and technologies adopd@ determine differences in the level of SCI
implementation and, given the same level of SCllamgntation, can determine differences in
operational performance. Table 6 shows that theetlgroups are stratified to approximate equal
distribution across countries, sectors and type n@nufacturing, thus ensuring that these
characteristics don't influence the level of SCpliementation. Moreover, we checked whether
these variables influence operational performangcelittiding our three a-priori groups into sub-
groups by country, then sector, and finally typenainufacturing. We compared the performance of
the sub-groups with the same level of SCI implemigm, based on a pair-wise t-test method, and
we didn't find any statistically significant diflemce. Then, we checked for differences as regards



imports, exports and plant size. In fact, the leg€&lplant internationalization and resources
available can influence SCI implementation. We ubedpercentage of purchases that come outside
the home country in order to measure imports, #regntage of sales made to customers outside
the home country in order to measure exports, haddg of the total number of employees to
measure plant size. We found that none of thesahlas was significantly different across the
three a-priori groups (i.e. full, partial and naheaters). In addition, we considered product life
cycle in order to verify whether market dynamism paedict differences in SCI adoption. We used
the log of the average product life cycle and ageendidn’t find any difference among the three
groups. Finally, we controlled for the effect opknt’s position along the supply chain, as it can
influence the SCI practices implemented upstreath downstream. In order to measure supply
chain position, we used the scale of McKone-Swewt bBee (2009), which considers plant’s
percentage of sales for each types of customees €nd consumers, retailers, wholesalers,
distributors, assemblers, and manufacturers), abhcllates a weighted average by assigning a
weight to each type of customer from 1 (end consgjne 6 (manufacturers). Again, we did not
find any relation between the supply chain positod level of SCI adoption.

3.4 Additional analyses

Given that partial adopter cluster includes hetenegus plants in terms of SCI, we performed
some additional explorative analyses to deepenuaderstanding of what are the most common
SCI configurations characterizing partial adoptarsl if they differ in terms of operational
performance.

Following Hairet al. (1998)’s two-step cluster approach, firstly we gte@d a hierarchical clustering
procedure to determine the number of clusters, th&rmean clustering procedure to classify the
final clusters. Within the partial adopter group,is possible to distinguish between three SCI
configurations, as reported in Table 8. The firsiup of plants - partial adopters 1 - is charazesti

by a high level of supplier and customer involvemenmedium level of supply chain planning
(similar to the mean value of the overall sample,reported in Table 8) and a low internal
integration. Instead, partial adopters 2 have & legel of internal integration, a medium supplier
involvement and low levels of supply chain plannemgd customer involvement. Finally, partial
adopters 3 are characterized by high levels ofrnateintegration and supply chain planning, a
medium customer involvement and a low supplier imsment.

After this cluster analysis, we compared the pentorce of all the five groups (i.e. non-adopters,
partial adopters 1, partial adopters 2, partialpéeis 3, and full adopters), based on a pair-wise t
test method. This comparison is useful becauseidgavigorous conclusions about performance
differences between full, partial and non-adoptbyssimply comparing these three groups (Table
7) can be risky, given the heterogeneity of padidbpters. The results of these tests reported in
Table 9 reveal that while partial adopters 1 andigdaadopters 2 have a statistically significant
lower performance compared to full adopters andoedormance differences compared to non-
adopters, confirming Hypotheses 2 and 3b respdytipartial adopters 3 only partially confirm
theses hypotheses as these plants don't havaesiicdlly significant lower quality and efficiency
compared to full adopters, and their delivery pemiance is higher compared to non-adopters (p-
value < 0.05). Finally, full adopters outperfornre adopters 3 in terms of delivery and flexityili
(p-value < 0.05).

To conclude, taken together, the analyses run €Babland 9) led to the results summarized in
Table 10.



Table 8. Mean values of SCI practices for the non-adopters, the three partial adopters and the full
adopters groups

Group Internal Supply chain Supplier Customer  Plants
integration planning involvement  involvement
Non adopters 4.41 451 5.01 4.86 67
Partial adopters 1 3.50 5.29 6.17 5.67 71
Partial adopters 2 5.50 3.96 5.50 5.15 54
Partial adopters 3 5.75 6.30 5.25 5.40 62
Full adopters 5.69 5.77 6.00 5.91 63
Overall mean 5.03 5.20 5.53 5.40 317
Median 5.08 5.23 5.54 5.42 317

Table 9. Operational performance differences between non adopters, partial adopters 1, partial
adopters 2, partial adopters 3 and full adopters

Group Quality Delivery Flexibility Efficiency Plast
Non adopters 3.80 3.55"¢ 3.69 3.2T 67
Partial adopters 1 3.77 3.67 3.74 3.16' 71
Partial adopters 2 3.81 3.77 3.77 3.28 54
Partial adopters 3  3.92 3%7 3.86' 3.39 62
Full adopters 4.178° 4,08 4,080 3.51%4¢ 63

2> Mean difference significant at 0.01 level.
¢d¢\Mean difference significant at 0.05 level.

Table 10. Summary of main results found.

Group Evidences Hypotheses
Non adopters They underperform full adopters it H1 held
performance dimensions H3a partially held
They underperform partial adopters 3 in terms
of delivery
Partial adopters 1 They underperform full adopters in all the  H2 held
Partial adopters 2 performance dimensions Partial adopters 2 H3b held

They do not significantly differ from non-  (H3a contrasted)
adopters in any performance dimension
They do not significantly differ from partial
adopters 3 in any performance dimension

Partial adopters 3 They have a better delivery ttmnadopters H3a partially held
They underperform full adopters in terms of H2 partially held
delivery and flexibility
They do not significantly differ from partial
adopters 1 and 2 in any performance

dimension

Full adopters They have a better performance comapar H1 held
non-adopters H2 held if we consider partial
They outperform partial adopters 1 and 2 in adopters 1 and 2; H2 partially
all the performance dimensions held if we consider partial

They outperform partial adopters 3 in terms aflopters 3
delivery and flexibility




4.  Discussion

This paper provides several contributions for academics and practitioners. Firstly, as we expected,
our results reveal that plants which extensively adopt all SCI practices (i.e. full adopters) perform
better compared to those which do not implement any SCI practice (non-adopters) in terms of
quality, delivery, flexibility and efficiency. Compared to partial adopters (i.e. plants implementing
only a partial set of SCI practices), full adopters outperform partial adopters 1 - which are plants
highly integrated with customers and suppliers, with a medium level of supply chain planning and a
low internal integration - and partial adopters 2 - i.e., plants with a high level of internal integration,
but with a medium supplier involvement and low levels of supply chain planning and customer
involvement — in all operational performance dimensions. In addition they exceed partial adopters
3, characterized by high levels of internal integration and supply chain planning, a medium
customer involvement and a low supplier involvement, in terms of delivery and flexibility. This
finding gives a further evidence to support previous papers that empirically proved the positive
relationship between SCI and performance (Fabbe-Costes and Jahre 2007, van der Vaart and van
Donk 2008, Sofyalioglu and Oztiirk 2012), and in line with Frohlich and Westbrook’s (2001)
seminal study confirms that companies with the ‘greatest arcs of integration’ have the largest rates
of performance improvement. However, compared with these studies, this research goes more in-
depth in explaining the link between SCI and performance, by providing also an interpretation of
why in some cases companies fail to achieve significant performance improvements through SCI.

In fact, a second and more relevant contribution is related to the importance of considering the
configurational nature of SCI, when studying the link between SCI and performance. As
highlighted in the literature review section, several theories, such as TCA, KBV or Organizational
Information Processing theory, have been used to explain the positive relationship between SCI and
performance. This research supports the need of complementing these theories with a
configurational perspective because this can help to interpret the mixed results found in the
literature on the SCl-performance link. In fact, the present research not only examines whether full
SCI adopters in general perform better than non-adopters or partial adopters, but also analyzes the
unanswered question concerning the effects of a partial SCI integration. The results found on partial
integration suggest that the relationship between SCI and operational performance is not
straightforward, and that a configurational approach is needed to explain the dynamics of SCI and
its link with performance. In particular, partial adopters 1 and partial adopters 2 do not significantly
differ from non-adopters in terms of quality, delivery, flexibility and efficiency performance.
Instead, partial adopters 3 configuration has an effect on performance. In fact, they have a better
delivery compared to non-adopters (even though worse than full adopters), and their quality and
efficiency performance, even though not statistically different from non-adopters, is not
significantly worse compared to full adopters.

Thus, our results partially contrast previous studies proving that companies which lever on a
selected set of SCI practices (such as partial adopters 1 and 2) can obtain some performance
improvements anyway (Closs and Savitskie 2003, Humphreys et al. 2004, Corsten and Felde 2005,
Fynes et al. 2005, Sahin and Robinson 2005). Only if we consider partial adopters 3, we can
conclude that the set of SCI practices adopted, even though partial, can lead to some performance
improvements. This means that limiting SCI to some specific practices may not improve any
operational performance, while only some configurations of partial adopters can lead to a higher
performance. These results, together with the performance differentiation of full adopters compared
to non-adopters and partial adopters, clearly support the need of adopting a configurational



perspective of SCI, in order to exploit potentighargies between SCI practices (McKone-Sweet
and Lee 2009, Flynet al. 2010, Danese 2013).

This means also that even though it is importaisgtnguish between the specific practices of SCI
in order to analyze and understand their pecukatitvhen the aim is measuring the SCI effect on
performance, it is vital to use a broader scalg. (Bailani and Rajagopal 2005, Kannan and Tan
2010) in order to control any possible effect degration and in particular potential synergies and
complementarities between practices. For this measwe conceptualized SCI as a multi-
dimensional variable, and operationalized it byngdsiour different scales in order to cover all the
multiple facets of SCI (i.e. internal integratiosiipply chain planning, supplier and customer
involvement). This research testifies the imporéan€ developing and using adequate SCI scales
and frameworks in order to elaborate robust theooie the SCI-performance link. Any analysis
limited only to a specific subset of integratioragtices could not detect a significant relationship
given that it overlooks any potential synergic efffeBy recognizing the configurational nature of
SCI, some previous studies investigated the psofilepatterns of SCI and studied their links with
performance (Frohlich and Westbrook 2001, McKonee&wand Lee 2009, Flyrai al. 2010). In
line with these studies, the present research dstmates that the best performance is achieved by
plants which extensively implement all the SCI pis. In addition, it is interesting to compare
the results of our taxonomy with Flyred al.’s (2010) work. The pattern of partial adopterss 3
similar to Flynnet al.’s (2010) ‘High Customer Leaning’ pattern, whiclcludes companies with
high levels of internal and customer integrationd & low supplier integration. In Flyret al.
(2010), the High Customer Leaning pattern showsm@as operational performance compared to
the so-called ‘High Uniform’ pattern, characterizeghigh levels of all SCI practices, i.e. internal
customer and supplier integration. Our study sugabis finding by proving that partial adopters 3
and full adopters do not significantly differ if weonsider some operational performance
dimensions, such as quality and efficiency. Howegempared to previous studies, a contribution
of this research is that it deepens the link betw&CI| and operational performance, by
distinguishing between quality, delivery, flexilbyli and efficiency, rather than considering
operational performance as a unique constructddiitian, this research, by including supply chain
planning which explicitly measures the integratadnplans in the plant’s supply chains, strives to
go beyond a dyadic perspective when studying SCI.

A further relevant contribution of this researcmcerns the issue of synergies in SCI. In fact, by
comparing practices adopted by partial adopter® Bnd 3, and full adopters, our research
contributes to knowledge by suggesting the exigteat some synergic effects between SCI
practices. On the one hand, this represents arestiieg starting point for future studies which
intend to deepen the phenomenon of complementdsyieergies in SCI, and on the other hand, it
is also a valuable result for practitioners to ustsend how to maximize SCI effect on performance.
First of all, based on literature, a potential iptetation of results found suggests the existefee
synergy between internal integration and supplyirciptanning practices. In fact evidences from
partial adopter comparison, reveal that, when impgleted together, these practices can lead to
some performance improvements (e.g., partial ad®@eextensively implement both practices)
whereas, when one of these is missing, the resualtperformance may be compromised (e.g.,
partial adopters 1 and 2). Therefore, it seemsnéasdo start the SCI journey from internal
integration and supply chain planning.

The importance of internal integration as a moaerat the external SCl-operational performance
link is widely recognized in the literature (Drogeal. 2004, Germain and Karthik 2006). In fact,



several authors (Flynet al. 2010) argued that companies should start wietria integration since

it acts as the foundation for customer and suppitegration. Even when supply chain planning is
high, a low internal integration - as it happens dgample to partial adopters 1 - can generate
inefficiencies that can result in disruptions ire tmaterial flows, and thus can offset potential
operational performance improvements. For examphen internal functions are not integrated,
schedule nervousness problems (Ren 2003, Terwesth2005) are typically amplified, because
promptly aligning the activities of all functions hew and fresh information from the market and
include it into the distribution, production or phasing plans is difficult, and this causes
scheduling updating problems and delays, whicluin teteriorate operational performance. Vice
versa, internal integration is not sufficient taab distinctive operational performance without an
adequate supply chain planning (partial adoptersn2fact, supply chain planning allows to align
and monitor activities and plans along the wholgpdy chain, thus avoiding sub-optimization and
preventing potential problems in the logistics g Results found concerning partial adopters 3
suggest that if plants have high levels of botlerim&l integration and supply chain planning, they
can achieve some performance advantages, in garticuterms of delivery. For instance, these
practices are considered very powerful in smootlingthe bullwhip effect due to the ability of
reducing information distortions along the supplyaio, and in turn this increases delivery
performance (Leet al. 1997).

Finally, coherently with the configurational theptlie maximum performance improvements can
be achieved when plants adopt all the SCI practiaasinternal integration, supply chain planning,
supplier and customer involvement. A potential arption is that supplier and customer
involvement, together with internal integration asdpply chain planning, help to develop a
strategic integration, based on working closelysttve problems and collaborative relationships,
which allows to avoid schedule nervousness issal@sprmal and opportunistic behaviours which,
as recognized by several authors (Danese 2006,eDals 2006, Swinket al. 2007), can limit
operational performance improvements.

From a managerial point of view, we think that eesults can have important implications for
practice. Firstly, they may give guidance about whi#alls companies should avoid in order to
successfully implement SCI. Managers should beanimd that a partial SCI could not always
guarantee a performance improvement. In orderhceae a full competitive advantage, companies
should simultaneously lever on multiple SCI prasdici.e. internal integration, supply chain
planning, supplier and customer involvement, as thifundamental to exploit all the synergies
resulting from their combined use. However, sinampanies generally have limited resources and
integrating the whole supply network is a very cterpgask, SCI practices are usually implemented
gradually. Our results highlight that the implenagimn sequence of SCI practices matters, and in
particular our research suggests to start withrmadentegration and supply chain planning to abtai
preliminary improvements on performance, and aféeds complete the SCI journey by levering on
customer and supplier involvement to achieve a sblnd significant competitive advantage. In
fact, full adopters outperform non-adopters andigaadopters 1 and 2 in terms of product quality,
delivery, flexibility and efficiency, and partiatiapters 3 in terms of delivery and flexibility.

Linked to this, a further interesting contributifim managers is that the effect of SCI is cumuégtiv
and this provides significant insights for comparnieimplementing it. In fact, the sequence of SCI
above mentioned may help to cumulatively incregserational performance. Enhancing initially
internal integration and supply chain planning datermine a significant improvement in term of
delivery, and also quality and efficiency increaseen though more marginally. Afterwards, by



levering on customer and supplier involvementsipossible to reap the full benefits of SCI, by
maximizing its positive effect on all the perforncandimensions. In fact, delivery performance
further increases, quality and efficiency improvaisebecome more evident, and finally plants can
achieve significant results also in terms of inseshflexibility.

Finally, our results highlight a critical issue fmanagers which needs to be further investigated. |
fact, we found that partial adopters 1 and 2 dosimgnificantly differ from non-adopters, and we
argued that synergic effects between SCI practamsit. However, the present research only
analyzes whether in general, given a certain S@figoaration, the plant improves, or does not, its
performance. It may be also that the external ocwnitefluences the effectiveness of a SCI
configuration. Thus, further research could clanifiyether in some contexts, partial adopters 1 and
2 outperform non-adopters due to the fit betweenSEI practices implemented and the external
environment.

4.1 Limitations and futureresearch

Our research has some limitations that suggest siiaetions for future research. A first limit is
linked to the cross-sectional nature of the dat@yaed. We divided our sample into plants that
have different levels of SCI implementation andegdsvhether these groups showed differences in
their operational performance. We found that f@ll &dopters had a superior performance, and that
only a particular configuration of partial adoptéire. partial adopters 3) showed results simibar t
full adopters in terms of quality and efficiencyaing from our analyses, we suggested a possible
sequence of SCI, i.e. starting with internal inégign and supply chain planning, and then levering
on supplier and customer involvement. However hierrresearch is needed to provide conclusive
evidence on the optimal sequence of SCI implemientab be undertaken. In fact, cross-sectional
data does not guarantee methodological and stafistccuracy when studying the implementation
sequence of SCI, while for managers is vital tovkriiow proceeding in integrating the whole
supply network and how sequencing SCI initiativEsus, we call for longitudinal case studies to
corroborate our preliminary findings on the riglegagence to optimize the transition from a non-
integrated to a fully integrated supply network.

Furthermore, our results suggest that synergiasdagt SCI practices cannot be ignored, and based
on the literature we advance some arguments supggbtential synergies, e.g. between internal
integration and supply chain planning, or betwedsrnal integration, supply chain planning and
supplier and customer involvement. An opportunity future research is investigating more in
detail the mechanisms through which complemengaritietween SCI practices operate, e.g., how
SCI practices interact thus influencing a firm’'sfpamance or, conversely, how the absence of a
practice can generate obstacles thus erasing teat@b benefits of other practices.

A further limit of this research concerns the leskhnalysis, i.e. plant. Even though this choias h
some advantages, as explained in the sectionthasialso several limitations linked to the rigk o
collecting responses by not informed respondents wilimited knowledge of the company SCI
strategy. Instead, studying integration at a caf@ievel usually allows to involve respondents
with a more complete understanding of SCI decisibimsvever, in both cases (i.e., level of analysis
at a company or plant level), several authors ,(8guring 2008) recommend not only to administer
the survey questionnaires to respondents withirptaet/company, but also to collect data from all
supply chain partners, positioned in differentdier

In addition, although this research provides somteresting findings about the relationship
between SCI and performance, it classifies thel lelvadoption of each SCI practice by assigning a



high- or low-implementation value to the plants\abor below the median respectively. Instead, by
considering the real extent of adoption of eaclttme, future studies could investigate whether a
minimum level of adoption for each SCI practices¢éxiwhich should be reached in order to avoid
compromising the effect of the other SCI practices.

Finally, another interesting area of research & fédictors that influence the degree of internal
integration, supply chain planning, and supplied anstomer involvement in the SCI patterns. In
this research, we controlled for the effects ofesavcontextual factors, such as country, industry,
type of manufacturing, imports, exports, plant sigeduct life cycle and supply chain position.
Future research could examine the impact of otbetextual factors on SCI patterns and their
relationship with performance, e.g. the organizalaculture or cross-culture differences between
supply chain partners. Linked to this, a furtheriliof this research is that it only analyzes wketh
through a certain SCI configuration a plant canieeh a superior performance but, as before
explained (section 4), each configuration may ha\wdfferent effect in different contexts. Thus,
further research should investigate, accordingdordingency perspective, whether and under what
contextual conditions a certain SCI configuratisespecially useful.

5. Conclusions

This study contributes to the research stream enlittk between SCI and performance, by
investigating whether full SCI adopters - i.e. ptaextensively adopting all the SCI practices
classified in this research into internal integratisupply chain planning, customer and supplier
involvement - achieve a superior performance corgpér plants implementing only some selected
SCI practices (i.e. partial adopters) and compdceglants which do not implement any SCI
practice (non-adopters). It also examines what fitengartial adopters could achieve compared to
non-adopters. Results found highlight that, as etguk full adopters exceed non-adopters in all the
operational performance dimensions, i.e., quatigfivery, flexibility and efficiency. Among partial
adopters, only a particular SCI pattern (i.e. paréidopters 3), characterized by a high level of
internal integration and supply chain planningfetg from non-adopters. In particular, it has a
better delivery than non-adopters and, also sheaslts similar to full adopters in terms of quality
and efficiency. Instead, the other groups of pbhddopters (i.e. partial adopters 1 and 2) do not
significantly differ from non-adopters, and thepevational performance is significantly worse than
full adopters, in terms of quality, delivery, fléxity and efficiency. This provides a number of
original implications for the interpretation of thelationship between SCI and performance. In fact,
in line with a configurational view of SCI, thesesults empirically prove that a successful SCI
implementation requires that companies lever o®@ll practices and integrate processes along the
whole supply network to obtain a sustainable cortipetadvantage. In addition, since only in some
cases of partial integration (i.e. partial adopt@ysthe set of SCI practices adopted led to some
performance improvements, we can argue also tkatthlementation sequence of SCI practices is
crucial. In fact, by starting with the implementatiof certain practices, i.e. internal integrataond
supply chain planning, and then levering on supmied customer involvement, companies can
cumulatively increase their operational performatoveards a full exploitation of SCI benefits.
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APPENDI X

SUPPLY CHAIN INTEGRATION

Please indicate to what extent you agree/disagite the following - (circle one number): 1 —
strongly disagree, 2 — disagree, 3 — slightly disag4 — neutral, 5 — slightly agree, 6 — agred,7an

— strongly agree

Internal integration

11 The functions in our plant are well integrated.

12 Problems between functions are solved easilyhis plant.

I3 Functional coordination works well in our plant

14 Our business strategy is implemented withoutflocts between functions.

Supply Chain Planning

We actively plan supply chain activities.

We consider our customers’ forecasts in our suppin planning.

We strive to manage each of our supply chainsvelsade.

We monitor the performance of members of our supphins, in order to adjust supply chain
plans.

We gather indicators of supply chain performance.

Supplier involvement

We are comfortable sharing problems with our sggli

In dealing with our suppliers, we are willing toactye assumptions, in order to find more effective
solutions.

We believe that cooperating with our suppliersasdicial.

We emphasize openness of communications in cobdibgrwith our suppliers.

Customer involvement

We frequently are in close contact with our custame

Our customers give us feedback on our quality atidery performance.
Our customers are actively involved in our prodiedign process.

We strive to be highly responsive to our customee&ds.

We regularly survey our customers’ needs.




OPERATIONAL PERFORMANCE IN RESPECT TO COMPETITORS

Please circle the number that indicates your opiredoout how your plant compares to its
competitors in your industry, on a global basis: &uperior, 4 — better than average, 3 — average or
equal to the competition, 2 — below average, argaor or low

Q1 Quality conformance

Q2 Product capability and performance
DEL1 On-time delivery performance

DEL2 Fast delivery

FLEX1 Flexibility to change product mix
FLEX2 Flexibility to change volume

EFF1  Unit cost of manufacturing

EFF2  Inventory turnover
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