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Guest editorial
The 23rd International EurOMA Conference: interactions
The 23rd International EurOMA Conference was hosted by the Norwegian University of
Science and Technology in Trondheim, Norway, from 19 June to 23 June 2016. The theme for
the conference was “Interactions”. This theme emphasised that operations management
research does not appear in a vacuum and is dependent on empirical insight, relevance and
impact, hence interactions with practice. Interactions are indispensable to operations and
supply chain management practice. Without communication and connections between
people and companies, there would be no operations or supply chain management.
The theme also suggests that without interactions between researchers – like what we
create during conferences – our domain would be much less progressive and our
occupations much less interesting. We must openly work together to build and share
knowledge for the efficient advancement of our discipline.
Of the 643 submitted abstracts, we rejected 141 abstracts and invited 502 abstracts to
submit a full paper. Hence, there was a 78 per cent success rate for the abstracts. We finally
received 395 full papers that were included in the conference programme. The research
presented at EurOMA 2016 was truly international; the 559 participants who attended the
conference represented 37 countries from six continents.
The conference introduced a number of innovations to the annual EurOMA conference.
One appreciated innovation was the electronic conference programme, the Guidebook app,
which was downloaded 476 times. Twitter was actively used with 653 posts reaching almost
a quarter million people. A word cloud analysis of the topic-related hashtags returned the
following top-five keywords of the conference: “lean”, “redistributed manufacturing”,
“servitization”, “reshoring” and “industry 4.0”. Conference participants could also enjoy
a rich cultural programme.
In addition to the main conference and two industrial tours, we hosted the usual
EurOMA pre-conference events. In its 15-year anniversary, the Doctoral Seminar led by Pär
Åhlström attracted 50 participants. Juliana Hsuan and Cristina Gimenez led the Publishing
Workshop with 21 delegates. Harry Boer organised the Young Scholar Workshop that had
19 participants. The academic keynote speaker for the main conference was Kasra Ferdows
(2018), a Fellow of EurOMA, who addressed the challenges and opportunities of doing
research on global operations (his keynote talk was recently published in IJOPM).
The industrial keynote, Kristine Gramstad Wedler from Marine Harvest ASA, addressed the
same topic from a practical perspective. As usual, the conference offered a set of special
tracks. Five of the special tracks covered classic EurOMA topics (i.e. lean, operations in
ETO industries, sustainable operations, production system development and managing
industry-academic collaboration), while the following four tracks were new: food supply
chains, redistributed manufacturing, interface operations–finance and circular economy.
The special issue
This special issue contains an excellent set of papers that represents the breadth and depth
of the research presented at EurOMA in 2016. We invited 17 papers from the top papers of
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the conference to submit a complete paper to the special issue. The following sources were
used to identify the papers: the finalists for the Chris Voss Best Paper Award, the Harry
Boer Best Student Paper Award and the Nigel Slack Teaching Innovation Award, in
addition to the ratings of the abstracts and the feedback schemes collected from the
sessions. The authors of 15 papers accepted the invitation and submitted their manuscripts.
The papers with a successful first round of review went through one to three additional
review cycles before we finally accepted six papers to be included in the special issue.
We are pleased to include all three of the main award-winning papers from the
conference, two other best paper finalists, and one opinion piece summarizing the discussion
from the EurOMA Young Scholars Workshop. We described the six successful papers in
light of the conference theme, “Interactions”.
The first paper entitled “Governing embedded partner networks: Certification and
partner communities in the IT sector” written by Chris Storey et al. (2018) is the winner of
the Chris Voss Best Paper Award 2016. The paper highlights the importance of interactions
in supplier–partner networks, which is a usual business model in the IT sector. This is
among the first papers to examine the effect of certifying partners and establishing partner
communities in supplier–partner networks. The authors conclude that IT companies can
create high-performing networks if using a combination of interaction mechanisms such as
certification programmes and partner communities.
The second paper, “Examining the anatomy of last-mile distribution in e-commerce
omnichannel retailing: A supply network configuration approach”, written by Stanley Lim
and Jag Srai (2018) is the winner of the Harry Boer Best Student Paper Award 2016.
This study explores interactions in retail omnichannels. The authors focus on the
configuration of last-mile supply networks by analysing how dimensions such as network
structure, network flow, relationship governance and service architecture affect
performance. They conclude that configurations that build intrinsic capabilities show the
best performance. The authors also offer a useful taxonomy of last-mile supply networks.
The third paper is the winner of the Nigel Slack Teaching Innovation Award 2016. Max
Finne (2018) is the author of “Improving university teaching: a professional service
operation perspective”. By definition, teaching OM is about interactions between students
and teachers. The paper discusses and re-conceptualises the pedagogic dilemma of teaching
large classes and – at the same time – offers customised teaching. The author studied the
use of a flipped classroom technique introduced in an undergraduate OM course taught at a
UK-based global top-50 business school. The study concludes that the redesign seemed to
provide benefits to students without increasing labour intensity.
The fourth paper, “Natural disasters, PC supply chain and corporate performance”
by Saileshsingh Gunessee et al. (2018), investigates resiliency in supply chains. In an
unfortunate and extreme manner, natural disasters illustrate companies’ need to interact
and (re)activate their supply chain. This paper examines the impact of natural disasters on
company performance. It uses quasi-experimental data from two natural disasters (the 2011
Japanese earthquake tsunami and the 2011 Thai flood) that affected PC supply chains.
The authors report contrasting results in the two cases and discuss how supply chains can
create resiliency through dynamic capability building.
The fifth paper, “Inclusive environmental disclosure practices and firm performance:
The role of green supply chain management” by Annachiara Longoni and Raffaella
Cagliano (2018), represents the area of sustainable operations. The authors study the effect
of inclusive environmental disclosure and green supply chain management practices on
company performance. As such, the study addresses interactions between stakeholders and
companies. The authors conclude that inclusive environmental disclosure practices show a
positive effect on financial performance, but seem to have no real impact on environmental
performance, which is worrisome.
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Finally, we invited an opinion paper that summarises the discussion at the
Young Scholars Workshop. The paper, “Designing and developing OM research – from
concept to publication”, is authored by Federico Caniato et al. (2018). The authors address
interactions from a publication perspective. The conceptual paper provides advice
regarding how authors can successfully design and publish research. This paper aims to be
particularly useful to young scholars.
It is our hope that these six excellent papers will be frequently read and cited in the years
to come. Each of them offers a unique and solid perspective on their respective themes. It is
also our hope that all the delegates who visited the conference in Trondheim during June
2016 will remember the conference and its interactions when reading these papers.
Heidi Dreyer
Department of Industrial Economics and Technology Management,
Norwegian University of Science and Technology, Trondheim, Norway, and
Torbjørn H. Netland
Department of Management, Technology, and Economics,
Swiss Federal Institute of Technology (ETH Zürich), Zürich, Switzerland
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Abstract
Purpose – The complexity of supplier-partner networks in the information technology (IT) sector where
large suppliers utilize thousands of authorized partners requires that organizations reconsider their approach
to governing and managing the relationships involved. Traditional dyadic approaches to governance are
likely to prove inadequate. The purpose of this paper is to investigate the relationship between network
governance mechanisms and relationship performance. Specifically, the authors examine the contingent effect
of certification of partners and the use of partner communities (as formal and informal mechanisms of
network governance, respectively), on complex and embedded networks of relationships.
Design/methodology/approach – A model examining the effect of formal and informal network
governance on the relationship between embeddedness (structural and relational) and relationship
performance is developed. Data were collected from a sample of partners of leading IT suppliers in the UK
and Ireland. Three-way interactions assess the contingent effect of certification and partner communities on
the relationship between embeddedness and relational performance.
Findings – Results support the use of a combination of certification and partner communities to strengthen
the link between network structure (structural embeddedness) and relational embeddedness, as well as
relationship performance. Certification requires the sharing of explicit knowledge with partners whereas
partner communities aid the creation and dissemination of more tacit, contextual knowledge. Furthermore,
partner communities reinforce positive perceptions of fairness in suppliers’ network management practices,
overcoming any perceptions of lock-in or coercive control that certification may suggest.
Practical implications – Certification, despite all its procedural and reputational benefits, damages partner
relationships and needs to be supported by partner communities, which themselves show particularly strong
benefits in enhancing network relationships.
Originality/value – Despite the emerging prevalence of certification and partner communities in businessto-business relationships, to date there is a paucity of research on their effects on partner relationships and
performance. Organizations with an extensive network of similar partners may suffer network overload.
This research shows that such organizations can manage their partner network more effectively through
network governance mechanisms, thereby addressing the challenge of overload.
Keywords Governance, Communities, Certification, Embeddedness, Partner networks
Paper type Research paper

Introduction
For large information technology (IT) suppliers, such as Microsoft, Cisco, IBM and Oracle, the
creation of value depends largely on vertical networks and effective management of
relationships with independent partners (de Ruyter et al., 2001; Gilliland, 2003). The vertical
network consists of a lead supplier organization and numerous smaller partner organizations
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through which it sells and delivers IT hardware (e.g. computers, servers and network
equipment) and/or software products. All major activities and key decisions are managed by
the supplier; still its success in the market is heavily influenced by the efforts of its partners.
For instance, two-thirds of the total revenue of SAP, one of the world’s largest inter-enterprise
software suppliers, is driven by their worldwide channel partner network (Whiting, 2013),
whilst Cisco, a leading supplier of networking and telecommunications hardware, derives over
80 percent of its revenues through its 55,000 partners (Kalyanam and Brar, 2009). Beyond
their direct impact on revenues and margins, these channel partners are a critical source of
market intelligence, co-creation and market development for suppliers (Sarker et al., 2012).
However, despite the importance of these relationships there is a lack of research to help
managers (Lee and Joshi, 2011).
Despite their wide-spread popularity in the IT sector, organizations are increasingly
dissatisfied with the return on investment from channel partner programs
(Neumann et al., 2015). Furthermore it is often suggested that more effective relationship
management and engagement with these partners is needed to alleviate their mistrust in
how suppliers engage and manage partners (Andrews, 2013). Evidence suggests that the
scale and complexity of partner networks, in the IT sector, requires a governance approach
that is more nuanced than the dyadic, control-based approaches traditionally adopted
(Zarges, 2012). We assert that there is a clear managerial need to explore the impact of
governance approaches that are focused on the management of the network, rather than
multiple individual relationships.
We examine recent theorizing on relationship governance to address this need. The term
governance refers to the processes that are needed to structure economic and social
exchanges, and the control mechanisms used to maintain them (Heide, 1994). As such,
governance has an important impact on the performance of inter-organizational
relationships ( Jap and Ganesan, 2000). Existing research on governance mechanisms in
vertical channels has focused primarily on the management of individual relationships.
However, it has been argued that this approach may not be effectively scalable, as
relationships are typically embedded in more complex multi-stakeholder networks
(Provan and Kenis, 2008; Zu and Kaynak, 2012). Partners in these networks can be managed
more effectively through governance mechanisms aimed at enhancing the network as a
whole thereby avoiding the challenges associated with trying to manage many partners
individually (Dagnino et al., 2016).
IT suppliers have recently advanced two contrasting mechanisms to collectively govern
their large-scale partner networks: the certification of partners, and the establishment of
partner communities via online interactive forums. Certification, which is the standardized
and formalized process of validating the authenticity of a partner’s resources and
knowledge, legitimizes partners relative to the network (Graffin and Ward, 2010). Partner
communities are a form of network of practice where the social structure of the community
and partners’ concern for reputation within the community serve to informally govern the
network (Capaldo, 2014; Wasko and Faraj, 2005).
While exploring both mechanisms, the context in which the relationship is embedded
must be considered also as channel partners are embedded within a broader social network
that will influence how they conduct and manage their cooperative relationships (Gnyawali
and Madhavan, 2001). There are two main classifications of embeddedness – structural
embeddedness and relational embeddedness (Kim, 2014). Broadly summarized, structural
embeddedness focuses on who knows whom, whereas relational embeddedness captures
how well actors know each other (Moran, 2005). Specifically, structural embeddedness
relates to the specific configuration of channel partners selected by the supplier and
highlights the importance of framing partners as being embedded in larger networks rather
than in isolation (Choi and Kim, 2008). Relational embeddedness refers to the closeness of

bonds and shared goals between partners, and the expectation of reciprocity and
relationship continuation (Carey et al., 2011; Rindfleisch and Moorman, 2001). Currently,
there is little agreement in the literature pertaining to the compatibility of formal and
informal governance mechanisms, i.e., whether they operate more effectively as substitutes
or complements, within the context of network embeddedness.
The aim of this paper is to explore how certified partners in the IT sector are governed by
their suppliers and the effect this has on their performance. We present a theoretical model
that examines how the structural configuration of the partner network (the level of
structural embeddedness) impacts relational performance, both directly and indirectly
through relational embeddedness. Taking a plural form perspective on governance, we
assert that partner certification and partner communities (formal and informal governance,
respectively), reinforce the impact of structural embeddedness on the strength of the
relationship (relational embeddedness) between supplier and partner and subsequently on
relationship performance. We contend that when certifications are combined with the
informality of a partner community, they have a complementary effect. Although the
certification process can foster negative sentiments when perceived as a form of coercive
control, or monitoring of partners, it does generate explicit knowledge for the partners
whereas a partner community provides more tacit contextual knowledge and reinforces the
social norms which bind partners. Furthermore, partner communities reinforce positive
perceptions of fairness in suppliers’ network management practices overcoming any
perceptions of lock-in that certification may suggest.
Frame of reference
Governance of partner networks in the IT sector
For large IT hardware and software suppliers the design and installation of complex
solutions are typically led by value adding partners (Kalyanam and Brar, 2009; Lee and
Joshi, 2011). Most suppliers manage thousands of geographically dispersed small to medium
sized partners (Gilliland, 2003). Cognizant of the importance of channel partners, suppliers
are investing heavily in the management and maintenance of these strategic relationships.
For instance, HP invested $1.5 billion in the launch of its PartnerOne program and recently
IBM re-designed PartnerWorld University to educate their 155,000 partners in critical sales
and technical skills. These partner programs are used to support specific partner segments,
offer online training for professional advancement and certification tracks, and facilitate
peer-to-peer knowledge and social exchange (Pelser et al., 2015). However organizations are
increasingly dissatisfied with their returns from partner programs and require guidance in
the management of these critical relationships (Lee and Joshi, 2011; Neumann et al., 2015).
In IT supplier-partner networks, suppliers face the daunting task of governing a network
of tens of thousands of partners. Partnership governance mechanisms are the means by
which a supplier attempts to align their partners’ practices with its goals (Heide, 1994). This
can be achieved through either regulating the partners’ practices using formal governance
mechanisms or influencing their behavior using more informal mechanisms. Existing
theorized approaches to governance work at the level of the individual relationship and may
not be scalable as the number of partners increases (Provan and Kenis, 2008). In addition,
individualized contracts and the establishment of interpersonal contacts does not account
for the partners as part of an ecosystem. As a result organizations with an extensive
network of interconnected partners may suffer network overload, which can curtail the
effectiveness and efficiency of the network (Dagnino et al., 2016). Rather IT suppliers can
manage their partners more effectively through specific governance mechanisms that aim to
enhance the performance of both the individual partners and the network as a whole.
Therefore IT suppliers have introduced two contrasting mechanisms to manage their
networks – the certification of partners and the establishment of online partner communities.
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Despite the emerging prevalence of these two network governance mechanisms there is a
paucity of research on their effects on partner relationships and relationship performance.
Certification is the standardized and formalized process of validating the authenticity
of the partner resources and skills (Modi and Mabert, 2007). Certification governance
includes two fundamental elements – a codified set of standards and a certification
system that allows organizations to communicate the attainment of these standards
(King et al., 2005). To be “certified” in the IT sector, partners are required to have a number
of pre-defined resources, a minimum acceptable level of technical knowledge and must
undertake training in the products of the supplier (Gilliland, 2003; Palotie, 2017; Wang and
Philips, 2012)[1]. This is backed up by competence testing. Cisco’s experience is that
training that is not validated with competence testing is not effective (Kalyanam and
Brar, 2009). Certifications are particularly effective at the network level as they
allow suppliers to strengthen a large number of their partner’s capabilities efficiently
(Kalyanam and Brar, 2009).
Being certified signals to the marketplace that a certain level of competence has been
reached in the supplier’s products, underlining the brand promise of the supplier (Kalyanam
and Brar, 2009; Kirmani and Rao, 2000). Certification programs usually have tier levels
representing partners’ capabilities. For example, SAS (a provider of analytics software) has
silver, gold and platinum partners (SAS, 2017). Advancement form one tier to the next is
determined by the number of employees who have passed SAS’s certification exams and the
taking of specific training courses. These partners can further differentiate themselves in
the marketplace by obtaining specialization badges representing specific competencies.
IT suppliers provide online partner directories listing all certified partners and detailing
their capabilities. This leads to positive reputational and legitimacy effects with end
customers and other partners. Partners use certification information to identify other
partners who share similar standards and with whom they may want to work with (Wang
and Philips, 2012). Partners’ desire to acquire legitimacy sees certification act as a
governance mechanism over the network (Capaldo, 2014; Provan and Kenis, 2008).
Achieving legitimacy in the market is the primary reason for partners to pursue certification
(Lee and Joshi, 2011).
To complement the certification process, and acknowledging that online communities
can enhance B2B relationships (Andersen, 2005; Spralls et al., 2011), companies such as Intel,
HP and Oracle have introduced online communities of practice. These partner communities
play an important role due to the guidance offered, knowledge available and technical
support that partners can leverage (Bone et al., 2015; Graham and Hardaker, 2000).
For example Microsoft Dynamics partner community has been set-up to allow partners to
interact with each other; to post and answer questions; to get help from experts; and, to
access useful videos and “how-to” articles (Microsoft, 2017). Partners are encouraged to post
regular support and how-to blogs on the community forum. Blog articles are seen as an
effective way to help answer questions, give tips, provide advice and highlight the expertise
of community members.
These communities have now become the main repository for information regarding a
supplier’s products, along with demonstrations and relevant training. The online message
boards and chat rooms of the communities help to establish flows of information and
facilitate ongoing communication (Wuyts and Geyskens, 2005). Partner communities bring
individuals, who have commonalities around a shared practice, together to exchange
knowledge and expertise in order to improve and generate economies of expertise, whilst
also collectively generating solutions to shared problems (Spralls et al., 2011; Wasko and
Faraj, 2000). Suppliers often encourage the development of regional sub-communities, or
user groups based around specific competency areas, which further increases the relevance
of the community to individual partners.

The communication and knowledge sharing in these partner communities inspires
confidence, generates a willingness to collaborate for mutual benefit and fosters commitment
(Matzat, 2004; Wasko and Faraj, 2005). Cisco publicizes partner-led solutions in its online
community and provides rewards for partner-led solutions as community building measures
(Kalyanam and Brar, 2009). To encourage engagement with the community, contributors to
Cisco’s community can be awarded VIP status or elected to the Hall of Fame, based on the
quality of their contribution and influence within the community (Cisco, 2017). Badges and
awards are also given for those who provide leadership and commitment to their peers.
Partners who make a significant contribution to the Microsoft Dynamics community
(answering questions and participating in discussions) are asked to play a moderation role
whereby they monitor and maintain the quality of the interaction (Microsoft, 2017). These are
valued by the community as they are seen as independent voices who provide different
perspectives. Other members of the community recognize community moderators as experts
who have been promoted in recognition of their passion for the community.
Via community engagement, the normative influences of the community become
ingrained, reflected in voluntarism, trust, concern for reputation and reciprocity (Mathwick
et al., 2008; Capaldo, 2014; Wasko and Faraj, 2005). Through the positive reinforcement of
shared values, and the development of a cohesive social structure within the community,
participants’ behavior is directly affected (Geyskens et al., 1999; Jones et al., 1997). It for these
reasons that Grewal et al. (2010) position the establishment of network communities as an
important informal governance mechanism.
Embedded networks
In examining governance effectiveness, we acknowledge that relationships do not exist in a
vacuum but rather that they are embedded within a complex network of social, economic
and hierarchical structures (Bradach and Eccles, 1989). The supplier-partner context
positions partners as embedded in a network of other partners that have been selected and
certified by the supplier for whom they are acting as a sales agent. Through the
embeddedness perspective, we are able to consider how partners are effectively coordinated
and managed by their supplier in order to improve relational performance.
Following Granovetter (1992), we conceptualize embeddedness at two levels: the
structural level and the relational level. Nahapiet and Ghoshal (1998) define structural
embeddedness as the impersonal configuration of linkages between people or units, whilst
Choi and Kim (2008) assert that structural embeddedness is the framing of partners in
relation to the network in which they reside. We align with the latter definition as it enables
a more rigorous examination of the complexity of the context that we are studying – that of
large supplier-partner networks. In the IT sector, we contend that an organization’s
performance depends on how it environs itself with other companies. In line with
Burt’s (1992) structural hole approach, this conceptualization of structural embeddedness,
also allows us to consider the impact of dependency between suppliers and partners in
the network and examine the effects of efforts made by suppliers to structurally plan the
positioning of their network. Structural embeddedness can shape the informational and
reputational benefits flowing to actors within the network, and develop their competitive
potential (Kim, 2014). The configuration of the partners in a network and the way in which
they interact with one another influence the flow of resources, status and benefits that
accrue between them and their supplier.
The second type of embeddedness, relational embeddedness, refers to the intensity and
intimacy of bonds organizations have forged with each other through a history of interactions
(Granovetter, 1992; Nahapiet and Ghoshal, 1998). Mutual trust, respect, commitment and a
sense of obligation shared between actors are the central tenets of relational embeddedness
(Lawson et al., 2008; Moran, 2005; Rindfleisch and Moorman, 2001). As a form of credible
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assurance for both parties, relational embeddedness offers confidence and reduces the fear of
opportunism in the exchange process (Dyer and Singh, 1998; Kim, 2014). When two actors are
relationally embedded, both parties are more trusting and more familiar and will have
increased opportunity to learn from one another. This informed position will, in turn, increase
both actors willingness to share information and resources, and cooperate for mutual gain.
It follows that relational embeddedness improves relationship performance by reducing the
expectation of opportunistic behavior in the network, helping partners and suppliers to more
effectively combine knowledge across the network (Kim, 2014).
Conceptual model and hypotheses development
We hypothesize that a base model of structural embeddedness – relational embeddedness –
relationship performance (Gnyawali and Madhavan, 2001; Kim, 2014) will be affected by the
governance mechanisms that partners are subjected to (see Figure 1).
Research has shown the positive impact of structural embeddedness on performance
(Moran, 2005; Kim, 2014; Zaheer and Bell, 2005). Past studies have also shown that structural
embeddedness is positively related to relational embeddedness (Li et al., 2014; Zaheer and
Bell, 2005; Roden and Lawson, 2014). Furthermore, relational embeddedness which manifests
itself in trustworthiness, promotes cooperative behavior and resource sharing, and partially
mediates the relationship between partner network structure and relationship performance
(Carey et al., 2011; Kim, 2014). As these relationships are already established in the literature
we do not present formal hypotheses, but position these relationships as the base model upon
which governance operates. We then focus on the moderating effects of certification, a formal
approach to governance, and informal governance, embodied in a partner community, on the
relationship between embeddedness and relational performance.
Initially, the predominant perspective in governance research was that formal and
informal governance mechanisms work more effectively as substitutes of each other
(e.g. Dyer and Singh, 1998; Gulati and Singh, 1998). More recently, this assertion has been
challenged by the plural form perspective, which contends that both types of governance
offer discernible benefits when used in conjunction with one another, and should thus be
considered complementary (Bradach and Eccles, 1989; Li et al., 2010; Yu et al., 2006).
However there is still a need to investigate the relative substitutive or complementarily
effect of alternative governance mechanisms, especially across different relationship
contexts (Wacker et al., 2016). In addition, the conceptual development of network
governance mechanisms is still in the early stages. We argue that the performance of
partners can be bolstered by purposefully combining certification with the establishment of
a partner community. As we now explain, partner communities can enhance the usefulness
of knowledge generated by certification and can offset some of the limitations of
certification on relational embeddedness.
Base model
Relational
embeddedness

Structural
embeddedness:
Partner network
structure

Figure 1.
Conceptual model

Relationship
performance
H2a

Social:
Partner Community

H1

H2b

Formal:
Certification

Governance mechanisms

Moderation of the structural embeddedness-relationship performance path
Certification and partner communities can help strengthen the relationship between partner
network structure and relationship performance by enhancing the flow of both explicit and
tacit knowledge to the partner. Moreover, the pattern is likely to be similar to that suggested
by Bell et al. (2009): certification, as a formal control mechanism, is likely to have a greater
role in safeguarding the investments that enable the flow of explicit knowledge, whereas the
partnership community (as informal governance) is more critical to the diffusion of tacit
knowledge. Thus, their role is complementary.
With respect to explicit information, the certification process sees suppliers establish
requirements for partner organizations to achieve a certain level of proficiency or possess a
specific knowledge set across their line of products. The standards applied, coupled with the
formal auditing procedures involved, offer a template for enabling the transfer of explicit
knowledge across the network (Li et al., 2010) thus strengthening the impact of structural
embeddedness on relationship performance. Certification allows a supplier to formally
increase the capabilities of a significant number of partners (Kalyanam and Brar, 2009) and
can thus raise the effectiveness of the whole network.
Within the context of supplier-partner networks, online communities have been shown to
be very effective in providing guidance, relevant information and technical support to
partners (Graham and Hardaker, 2000). This may be partly due to the fact that these
communities allow partners to access knowledge that does not reside in their own
organization but resides within the network as a whole (Anand et al., 2002). Partners in the
network have overlapping expertise and technological knowledge and therefore will be able
to benefit from the sharing of information and experiences through partner communities,
generating economies of expertise in the process ( Jones et al., 1997; Spralls et al., 2011) and
enabling partners to solve problems more efficiently (Bone et al., 2015). Thus partner
communities will also increase the effectiveness of the partners in the supplier’s network.
However, we contend that certification and partner communities work to synergistically
enhance the performance of the network in two ways. First the relative openness and
informality of partner communities encourages behavioral transparency and trust
development which enables the free-flow of information and problem solving across the
network. Complementing this, certification helps partners achieve legitimacy and status
(Suchman, 1995; Graffin and Ward, 2010) by signaling the achievement of a level of
knowledge (Brunsson et al., 2012). Thus, certification reduces information asymmetries
between partners (King et al., 2005), provides protection against free-riding and enables
smoother communication flows. Reducing information asymmetry between partners
enhances voluntarism and reciprocity in communities (Mathwick et al., 2008). Together
certification and partner communities set the stage for the smoother generation and flow of
knowledge enhancing relationship performance.
Second, partner communities are important for the sharing of tacit knowledge enhancing
the usefulness of the certified explicit knowledge partners possess. This is because a partner
community can be a powerful source of information around shared, unspoken rules for
behavior which strengthen the capabilities of partners. Similar to Jap’s (1999) social
interaction routines, partner communities provide a forum for partners and suppliers to
share trouble-shooting tips and hands-on experience (Anand et al., 2002). Even though the
participating organizations may be direct or indirect competitors, informal and reciprocal
knowledge exchanges between individuals are valued and sustained over time because the
sharing of knowledge is an important aspect of being a member of the community
(Bouty, 2000; Mathwick et al., 2008). The community establishes a common language to
convey complex information and specifies shared tacit rules for behavior ( Jones et al., 1997).
Explicit knowledge exchange is most efficient when community members have similar
narratives and contextual framing (Wasko and Faraj, 2000). Tacit knowledge enables
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partners to overcome cognitive barriers, and thus assimilate and make full use of explicit
knowledge (created by the certification process). The partner community also allows
partners to address any misunderstandings that they may have accrued during its
acquisition. It is the interaction of tacit and explicit knowledge that is important in creating
a higher and richer level of knowledge enhancing the usefulness of both (Nonaka, 1994).
Thus we assert that:
H1. Governance through certification and partner communities synergistically and
positively moderate the relationship between partner network structure and
relationship performance.
Moderation of the structural-relational-relationship performance path
The implications of certification and partner communities on the relational aspects of the base
model are less clear. Research has questioned the value of certification for supplier
performance (Krause et al., 2007). On the one hand, the formalized processes associated with
certification sets standards and routine procedures for every partner to follow and abide by,
thus creating less confusion and reducing divergent interpretations of similar activities
(Kalyanam and Brar, 2009). However, Blonska et al. (2013) showed that certification has a
negative impact on the quality of the relationship. Such a formalized, one-size fits all means of
governance can aggravate asymmetries in channel perceptions and information flows,
causing resentment and actually reducing coordination (Gilliland et al., 2010). This points to a
darker side of certification where it may be perceived by some as a coercive influence attempt.
Coercive influence mechanisms apply direct pressure by communicating the possible negative
consequences of non-compliance to encourage specific behaviors (Frazier and Rody, 1991).
Certification, whilst it may confer positive informational benefits, can be viewed as a
form of unilateral control, in favor of the supplier, limiting partner autonomy and increasing
conflict, often leading to defensive or opportunistic behavior (Brown et al., 2009).
Furthermore, the monitoring aspect of certification may signal supplier distrust and lack of
confidence in the partners’ attributes (Poppo and Zenger, 2002), impeding cooperative
behavior (Huang et al., 2014). These factors may mean that certification can destabilize the
relationship suggesting a limit to the impact of certification on relationship embeddedness
and performance.
Conversely, an effective partner community increases the perception of transparency
and fosters positive perceptions of fairness in suppliers’ network management practices.
As a governance mechanism, it is targeted toward increasing total value rather than share
of value (Burkert et al., 2012). The community provides the opportunity and motivation to
strengthen the interactions, through improved communication and understanding of the
other partners in the network (Yu et al., 2006). Relational embeddedness is tightly linked
with the norm of helping each other on online networks (Matzat, 2004). Even the sole act of
sharing information in online communities increases relationship commitment
(Weber, 2001). Still, the social support available through these communities has an even
more significant effect on commitment (Mathwick et al., 2008). The community creates a
convergence of expectations through socialization ( Jones et al., 1997). When collaborations
are ingrained in a cohesive social partner community, the partners’ concern for reputation
within the community, acts as a governance mechanism (Capaldo, 2014). The community
supports embedded social relationships that help mitigate the risks associated with
opportunistic behavior (Grewal et al., 2010). This not only strengthens existing relational
embeddedness but can also directly improve the knowledge benefits of collaboration, as well
as performance more broadly (Wasko and Faraj, 2000).
However, the benefits of certification and partner communities on the relationship can be
further understood by considering their synergistic effects. Whilst evidence has shown that

simultaneously investing in relational ties between actors, and imposing evaluation and
certification expectations, creates ambiguity and a disconnect in the relationship
(Wagner, 2010), we suggest that the socialization, information transparency, knowledge
sharing and troubleshooting opportunities offered in partner communities, offset potential
adverse reactions to certification (such as perceptions of lock-in, control and monitoring).
Partner communities elevate the efficiency of certification through the sense of “community”
created while at the same time countering perceptual consequences of the monitoring efforts of
the supplier (Bell et al., 2009). In this way, we contend that partner communities operate as a
type of social control which buffer against, and neutralize, a partner’s potentially negative
sentiments and adverse reactions to the certification process (Brown et al., 2016). The
relationships fostered in these communities encourage social cohesion, with the ongoing
interaction serving to support and reinforce norms of behavior, which effectively act as a selfenforcing safeguard (Heide, 1994). Supporting this, Osmonbekov et al. (2016) found that formal
governance in the form of contracts exasperates a partner’s perceived inequity whereas social
enforcement, captured as norms of behavior, reduces it.
At the same time certification can support the effectiveness of the partner community.
Certification allows for a specific form of trust to develop in the online partner communities; the
trust of belonging to the same organizational network (Grabner-Kräuter, 2009). Spralls et al. (2011)
found the degree to which partners have confidence in the reliability and integrity of other
network partners a key element of an online community’s ability to build closer relationships
with partners. Similarly, Markus et al., (2000) state that for virtual organizations in the
open-source context, “a large ‘community of practice’ with a strong, shared technical
professionalism” is needed. Certification, by definition, is the affirmation of such technical
professionalism which reinforces partners’ commitment to the community enhancing its
effectiveness. Thus, while certification on its own may have a dark side, when used in conjunction
of a partner community, it will strengthen the benefits of the latter.
We hypothesize:
H2. Certification and partner community governance synergistically and positively
moderates the relationships between (a) partner network structure and relationship
embeddedness, and (b) relationship embeddedness and relationship performance.
Methodology
Measures
To test the conceptual model a survey was carried out. Where possible, scales from previous
research were used and adapted to the specific context. The scales for the two governance
mechanisms were developed specifically for this research. Items for the scales were based on
the literature reviewed. Exploratory interviews, lasting 60-90 minutes, were conducted with
a group of 11 senior managers from a mixture of supplier and partner firms. All
practitioners were experts with considerable experience in managing the affairs of partner
organizations for at least two years in this field. Their feedback helped us revise the
questionnaire, shape the conceptual model and purify the items. Their interpretation of the
items in the measures helped ensure the content and face validity of each measure. The final
questionnaire was pretested with a holdout sample of 31 managers from partner firms
which helped further purify the measures and indicated that the items in the final survey
instrument were reliable and valid (Gilliland and Bello, 2002). All scale items were assessed
on seven-point Likert scales (see Table AI for a complete list of measures).
Certification governance was based on the existing research on certification
(Blonska et al., 2013; Krause et al., 2007; Modi and Mabert, 2007) and refined via
interviews with managers. This scale was assessed on four items: our supplier requires us to
have substantial resources (i.e. capital, number of employees) in place before being granted
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certified status; requires our employees to demonstrate a high level of knowledge
(e.g. via examinations, test, qualifications, etc.) before being certified; requires our employees
to undertake specified training; our supplier regularly reviews our certification status[2].
The scale reflects the elements commonly associated with certification programs in the IT
sector, a resource or capability requirement; a training requirement; a formalized process of
assessment, and a monitoring program (Gilliland, 2003; Kalyanam and Brar, 2009).
Partner community governance refers to the totality of effort exerted by the supplier
to create an online community of practice which allows partners to interact, collaborate
on problem solving, exchange knowledge and expertise, and form cooperative
connections (Graham and Hardaker, 2000; Mathwick et al. 2008; Wasko and Faraj,
2005). This scale was based on the scale for online community building from Grewal et al.
(2010) and interviews with managers which stressed the importance of online
communities for information sharing and for discussions between peers for
troubleshooting. Partner community governance was measured using four items that
assessed the extent to which partners were encouraged to interact and share information
amongst each other; the existence of discussion forums to enable information sharing; the
value partners place on discussions with other partners, and the belief that partners were
cooperative rather than competitive[3].
Relationship performance is defined as a channel member’s evaluation of the economic
outcomes that flow from the relationship with its partner (Geyskens et al., 1999). Relationship
performance was measured using a three item scale developed by Nyaga et al. (2010).
Relationship embeddedness, which reflects the closeness of bonds between the partner and
their supplier, was captured using a four-item scale from Rindfleisch and Moorman (2001).
Partner network structure is the extent to which a partner feels it is deeply and fairly
embedded in a network of partners. Building on the work of Anderson and Weitz (1992),
partner network structure was measured by four items that assess partner’s perception of
their supplier’s effectiveness in planning and managing its network of partners, designating
their territories and avoiding direct competition between partners.
In addition, a number of variables that may influence relationship performance were
included in the tested models. The tier level of the partner was measured on a three-point
scale (entry/foundation-, mid- and top-tier level partners) as this often determines the level of
support a partner receives (Kalyanam and Brar, 2009). Partners were asked to indicate if the
proportion of their total revenues’ from the specified supplier was greater or less than
50 percent as a measure of the partner’s dependency on the supplier which may affect
business-to-business relationships (Gilliland and Bello, 2002). The length of the relationship
and the size of the partner organization (measured using number of employees) were also
controlled for as these can affect embeddedness and relationship performance (Kim, 2014;
Poppo and Zhou, 2014). The type of product (hardware vs software) was also controlled as
the relative importance of certification and online communities of practice may increase with
more information intense products (Spralls et al., 2011).
Sampling
The empirical part of this study was carried out via a key informant survey. Partners were
identified from websites of leading IT companies[4]. Data were collected from the UK and
Ireland. Partner directories on the IT firm’s websites were used to identify appropriate
partners and contact information. Where possible, direct contact with firms was made to
check the identity of the most appropriate informant. Informants needed to have had
experience with the supplier for at least one year and be in a position whereby they dealt
with the supplier organization directly. In the cases in which such a key informant was not
identifiable, the firm was excluded from the sample. In total, 720 certified partners were
identified. The final questionnaire was pretested with a holdout sample of 31 managers from

partner firms. To gauge the ability of the informants to report on the variables of interest,
follow-up interviews of informants were conducted. These interviews verified that the
approach taken was able to identify suitably knowledgeable informants (Gilliland and
Bello, 2002). The interviews were used to ascertain key informants’ interpretation of the
items in the measures, to ensure content validity of each measure and construct equivalence.
In total, 151 complete responses were received, representing a response rate of
21 percent. The average length of experience with the supplier was three years. In total,
41 percent of the partners had been in a relationship with their supplier for more than five
years. Out of the completed surveys, 61 percent of the partners had less than 100 employees
and 21 percent had between 100 and 500 employees. To assess non-response bias, early and
late respondents were compared (Armstrong and Overton, 1977). The results of t-tests
revealed that there is no significant difference on the constructs, or on demographic
variables such as number of employees between the two groups indicating that
non-response bias does not pose a significant problem for our research.
Analysis
Analysis and assessment of the psychometric properties of the measurement model
followed procedures commonly employed in the literature. Exploratory factor analysis was
conducted on all manifest variables to provide evidence of discriminant validity.
The analysis provided a correctly loading solution. Harman’s single factor test was used to
assess common method bias. The factor accounted for less than half of the total variance
(38 of 77 percent). To further validate the measurement model confirmatory factor analysis
using AMOS 23.0 was undertaken. For a five-factor model, the model fit indices are
χ2 ¼ 204.6, χ2/df ¼ 1.64, CFI ¼ 0.95, RMSEA ¼ 0.06 which suggests the measurement model
is acceptable (Hair et al., 2014).
Following Sumo et al. (2016), PLS-SEM was employed rather than covariance-based
modeling (CB-SEM) due to the complexity of our model. The inclusion of two-way and
three-way interaction terms increases the complexity of the model. When there are a large
number of items per latent variable, as in the case of product indicator interaction terms,
CB-SEM increases the total number of parameter estimates, possibly leading to model
identification and convergence issues (Peng and Lai, 2012). Compared to CB-SEM techniques,
model complexity does not pose a severe restriction because PLS modeling only estimates a
subset of parameters at any moment (Wetzels et al., 2009). This leads to a successful estimate
of the factor loadings and structural paths for each individual subset and PLS-SEM is
suggested as a valid alternative to CB-SEM (Peng and Lai, 2012; Reinartz et al., 2009).
PLS, thus, readily accommodates complex relationships in the structural model and it does so
effectively with a relatively small sample size in comparison to CB-SEM (Sarstedt et al., 2016).
In addition, the model included a number of single-item control variables, which PLS-SEM
(but not CB-SEM) would process without identification problems (Hair et al., 2014).
The analysis employed SmartPLS 2.0 (Ringle et al., 2005).
Coefficient α and composite reliability were calculated for each construct in the
measurement model and were found to be greater than the recommended minimum of
0.6 for the first two measures, indicating acceptable reliability (Chin, 1998; Hair et al., 2014).
Average variance extracted (AVE) for all latent variables was found to be above the minimum
of 0.5. The standardized loadings from the PLS-SEM model were acceptable providing
evidence of convergent and discriminant validity (Chin, 1998). Discriminant validity was also
assessed by examining whether each construct shared more variance with its measures than
with other constructs in the model (Chin, 1998). To this end, AVE was always greater than the
highest shared variance with the other factors, indicating discriminant validity. The results
demonstrate the reliability and validity of the measurement model. Correlations between all
latent variables are shown in Table I and the loadings are shown in Table AI.
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Table I.
Latent variable
correlations

Relationship
performance
A. Relationship
embeddedness
B. Partner network
structure
C. Certification
governance
D. Partner
community gov.
E. Relationship length
F. Tier level
G. Firm size
H. Supplier
dependency
I. Product (hardware)
Mean (SD)

0.63*

A

B

E

F

G

H

–

0.46*

0.36*

0.28*

0.32*

0.44*

0.37*

0.54*

−0.11
4.11 (1.37)

D

–

0.54*

0.17**
−0.35*
0.22*
0.32*

C

0.13
−0.40*
0.21*
0.27*

−0.08
−0.09
0.08
0.08

–
0.34*

–

0.16**
−0.24*
0.26*
0.27*

0.03
−0.13
0.01
0.20*

−0.15** −0.10
0.24*
0.09
4.54 (1.74) 4.01 (1.27) 5.04 (1.28) 3.70 (1.27)

–
−0.46*
–
0.32* −0.41*
–
0.28* 0.27* −0.04
0.12
–

−0.09

–

−0.04 0.22*
–

Note: *,**Significant at 1 and 5 percent levels, respectively, (two-tailed)

The results for the hypothesized structural model are shown in Table II. A hierarchical
approach to variable inclusion was followed where first a direct effects model was tested
(Model 1). This was the base model. Next, the two-way interactions between all relevant
variables were added to create model 2. Last, this was followed by the insertion of the
three-way interactions to create Model 3. To test for the interaction effects in the model,
interaction terms were developed using an orthogonalizing residual product indicator
approach as follows: first, product terms were created between all indicators of the relevant
constructs. Second, the product terms were regressed on all the indicators, and third, the
residuals were used as indicators of the interaction term (Henseler and Chin, 2010). This
limits multicollinearity amongst the interaction terms. Checks revealed that the variance
inflation factors of the latent variables in the structural model are less than 2, suggesting
that multicollinearity is not an issue in these data (Hair et al., 2014).
assess the quality of the model, a goodness-of-fit (GOF) measure
qTo
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
average R2  average AVE was calculated. Assuming a large effect size for R2 (0.26)
and a cut-off value of AVE of 0.70, a comparison GOF value is 0.42 (Tenenhaus et al., 2005).
The goodness-of-fit calculated was 0.55, indicating a good fit. In addition, Q2 was calculated
for the outcome variables to assess predictive validity. This was 0.22 for relationship
embeddedness and 0.42 for relationship performance. The fact that both of these were above
zero indicates that the model has predictive relevance (Tenenhaus et al., 2005).
Results
According to the results in Table II, partner network structure has a direct effect on
relationship performance ( β ¼ 0.27)[5]. Partner network structure also has a strong positive
impact on relationship embeddedness (β ¼ 0.36), which in turn impacts relationship
performance ( β ¼ 0.34). Together these show that relationship embeddedness partially
mediates the relationship between partner network structure and relationship performance
supporting the base model[6]. Partners embedded in a planned network structure accrue
performance benefits both directly and through the trust, integrity and co-operation
afforded to them through relational embeddedness.
When we compare the two-way interaction model (M2) to the direct model (M1):
including the interaction terms, relationship embeddedness R2 increases from 0.25 to 0.36

Path
Direct effects model
Partner network structure → relationship performance
Partner network structure → relationship embeddedness
Relationship embeddedness → relationship performance
Relationship length → relationship performance
Tier level → relationship performance
Firm size → relationship performance
Supplier dependency → relationship performance
Product (hardware) → relationship performance
Certification governance → relationship embeddedness
Partner community → relationship embeddedness
Certification governance → relationship performance
Partner community → relationship performance
2-way interactions
Network structure × certification governance → relationship
embeddedness
Network structure × certification governance → Relationship
performance
Relationship embeddedness × certification governance →
relationship performance
Network structure × partner community → relationship
embeddedness
Network structure × partner community → Relationship
performance
Relationship embeddedness × partner community →
relationship performance
Certification governance × partner community → relationship
embeddedness
Certification governance × partner community →Relationship
performance

Model 1a

Model 2

Model 3

0.27 (3.62)* 0.23 (3.16)* 0.24 (3.19)*
0.36 (3.60)* 0.34 (3.93)* 0.34 (3.77)*
0.34 (3.78)* 0.33 (4.18)* 0.33 (3.98)*
0.05 (1.14)
0.04 (1.06)
0.04 (0.91)
−0.09 (1.44) −0.10 (1.58) −0.11 (1.78)
0.04 (0.75)
0.02 (0.44)
0.02 (0.48)
0.13 (1.86)
0.08 (1.56)
0.06 (1.11)
−0.10 (1.71) −0.10 (1.80) −0.09 (1.80)
0.12 (1.54)
0.15 (2.10)* 0.13 (2.18)*
0.13 (1.45)
0.11 (1.40)
0.11 (1.40)
0.09 (1.42)
0.10 (1.85)
0.10 (1.79)
0.11 (1.48)
0.14 (1.80)
0.14 (1.74)
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−0.29 (2.64)* −0.29 (2.71)*
−0.06 (0.83)

−0.06 (1.01)

−0.16 (1.99)* −0.12 (1.54)
0.27 (2.74)*
−0.08 (1.34)

0.27 (2.40)*
−0.07 (1.13)

0.13 (1.96)*

0.09 (1.38)

0.15 (1.85)

0.15 (2.02)*

0.08 (1.24)

0.09 (1.64)

3-way interactions
Network structure × certification × partner community →
relationship embeddedness
0.14 (1.89)**
Network structure × certification × partner community →
Relationship performance
0.17 (1.99)**
Relationship embeddedness × certification × partner community →
relationship performance
−0.10 (1.16)
0.25
0.36
0.38
Variance explained: relationship embeddedness R2
F-change
8.25 (0.00)
4.61 (0.03)
0.54
0.59
0.62
Relationship performance R2
F-change
3.41 (0.01)
5.45 (0.01)
Notes: aPath Coef. (t-value). *Path significant at p o0.05 (two-tailed); **Path significant at p o 0.05
(one-tailed)

(ΔR2 ¼ 0.12, po 0.00). The f 2 of the interaction term is 0.17 suggesting a medium effect size
(Chin et al., 2003. Similarly, for relationship performance, the increase in R 2 (ΔR 2 ¼ 0.05,
p ¼ 0.01; f 2 ¼ 0.13) is significant with a medium effect.
Similarly, the R2 for relationship embeddedness increases from 0.36 in a two-way
interaction model (M2) to 0.38 in a three-way interaction model – M3 (ΔR 2 ¼ 0.02, p ¼ 0.03).
The effect size ( f 2) of the interaction term is 0.03 suggesting a small effect. The increase in
R 2 for relationship performance (ΔR 2 ¼ 0.03, p o0.01; f 2 ¼ 0.08) is significant with a small
to medium effect. These results provide support for the plural view of governance.

Table II.
PLS results
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Significant interaction effects are also graphed in Figures 2 and 3. We followed a method
prevalent in the literature (Aiken and West, 1991; Dawson, 2014). We used one standard
deviation above and below the mean to capture high and low levels. When partner
community governance is in place, certification can enhance the impact of partner network
structure on relationship performance ( β ¼ 0.17), and vice-versa. This supports H1.
However the results are starker. Both certification and partner community governance
reduce the effectiveness of a partner network structure in driving relationship performance
without the support of the other governance mechanism (Figure 2). It is the interplay of both
certification and partner communities that lead to performance enhancements.
The impact on the network structure – relationship embeddedness relationship is less
straightforward. The significant three-way interaction (β ¼ 0.14) supports H2a. Without
certification, partner community has a limited effect on the extent to which partner network
structure drives relationship embeddedness (Figure 3). Certification enhances the usefulness
of a partner community. However the effects of partner communities go even further.
Certification without partner communities has a negative effect on the network structure –
relationship embeddedness relationship. The introduction of partner community
governance can remove this detrimental effect.
However the three-way interaction between relationship embeddedness, certification and
partner community on relationship performance is not significant (β ¼ −0.10, ns) thus
failing to provide support for H2b.
Further understanding of the impact of certification and partner community can be
uncovered by looking at the two-way interaction model (M2). On its own certification
governance did not enhance the impact of structural embeddedness on relationship
performance. Certification failed to moderate the relationship between partner network
structure and relationship performance (β ¼ −0.06, ns). The darker side of certification is
evidenced by the negative moderation of the relationships between partner network structure
and relationship embeddedness (β ¼ −0.29); and between relationship embeddedness and
relationship performance (β ¼ −0.16). This suggests that the procedural effects of certification
are not that pronounced and that the relationship effects are rather detrimental.
Conversely, partner community fails to moderate the relationship between network
structure and relationship performance (β ¼ −0.08, ns). In contrast to certification
governance, under partner community governance the network structure – relationship
embeddedness – relationship performance relationship is strengthened. Partner community
governance positively moderates the relationships between partner network structure and
relationship embeddedness (β ¼ 0.27); and between relationship embeddedness and
relationship performance (β ¼ 0.13). These results demonstrate the significant relational
effects of partner communities. It is through this that relationship performance is enhanced.
Discussion and implications
Motivated by IT suppliers, such as Microsoft and Oracle’s, struggle to manage their partner
networks effectively, we set out to investigate the effects of two network governance
mechanisms – namely certification and partner communities – on the link between
embeddedness and relationship performance.
With respect to our first hypothesis, we find strong support for the plural form of
governance. In order to attain maximum benefits from their partners, suppliers should use
both formal and informal governance mechanisms (i.e. certification and partner
communities), to support their network. Suppliers in the IT sector faced with network
overload as a result of attempting to control a dispersed network of tens of thousands of
partners have introduced two mechanism to maximize the performance of their partners.
Suppliers certify their partners and provide communities of practice to support them. The
governance of partners is a crucial issue in the IT sector, as suppliers have to adopt a broad
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overview of their entire structural network. It is not only the capabilities of the partners, but
also their position in the market that determines performance. In addition, these partners are
the final link between the suppliers and the consumers, putting them in a critical position.
Thus, effective governance is critical in achieving desired results.
The synergistic benefits of deploying both certification and partner communities, we
contend, can be attributed to the interplay between the explicit knowledge shared via the
certification process (Kalyanam and Brar, 2009), and the tacit experiences shared in partner
communities (Anand et al., 2002). This tacit knowledge provides a narrative and contextual
framing that enables partners to overcome cognitive barriers, assimilate and make full use
of explicit knowledge. At the same time, certification reduces information asymmetry
between partners (King et al., 2005) which reduces free-riding, enhances voluntarism and
reciprocity, thus increasing the likelihood of sharing tacit knowledge in the community
(Mathwick et al., 2008). Thus together partner communities and certification enhance the
relationship between structural embeddedness and relational performance.
We report support for the argument that certification and partner communities jointly and
positively moderate the relationship between partner network structure and relational
embeddedness (H2a). This suggests that certification and partner communities elevate each
other’s benefits and helps develop a stronger bond between partners and their supplier. On the
one hand, partner communities complement certifications by creating a sense of community
while countering the sense of monitoring created by certifications (Bell et al., 2009).
Certification can increase conflict and increase relationship-damaging behavior (Brown et al.,
2009). Yet, partner communities develop a sense of fairness and commitment (Weber, 2001),
operating as a social control buffering against, and neutralizing, a partner’s potentially
negative sentiments and adverse reactions to the certification process. Furthermore,
certifications signal that the partners belonging to the network have similar baseline
capabilities. The signal that the partners “belong to the same club” increases their credibility
thus supporting the relationship building in partner communities (Grabner-Kräuter, 2009;
Markus et al., 2000). Together, they help suppliers to improve the relational embeddedness of
the partner network structure. These results may partially be driven by characteristics of the
IT sector: certification is most common in this sector and unlike those, such as ISO 9000, used
in other sectors, it is applied to all partners. In addition, partner communities are very
prevalent in IT industries. The long history of these communities in this sector and the
repeated experiences of the partners with them are possibly helping partners recognize their
informational and relational benefits.
We find that certification and partner communities do not have an interactive effect on the
performance implications of relational embeddedness. Evidenced by the non-significant
results for H2b. It may be that certification diminishes the positive effects, such as perceptions
of transparency and fairness, generated by partner communities (Yu et al., 2006). The
monitoring and oversight elements of certification could be viewed as a violation of the social
norms, trust and integrity embodied in relational embeddedness. An alternative explanation
may be that relationships which are considered to be closely bound do not benefit as expected
from certification, and the socialization embodied in partner communities, is not enough to
offset the negative perceptions of this auditory, evaluative process.
Greater insight into the role of certification and partner communities may be gained by
drilling down to the two-way interactions. The results show that certification and partner
communities work in opposite directions when it comes to the relational aspects of partner
networks. We find support for the dark side of certifications, whereby, if used in isolation,
they may represent a coercive tool that weakens the fabric of inter-organizational
relationships (Gilliland et al., 2010). The results show that certification negatively moderates
both the relationship between structural embeddedness and relational embeddedness and
that of the latter with relationship performance (see Model 2, Table II). This result can be
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compared to previous studies that report that the more a relationship is formally monitored,
the more opportunistically the monitored party is likely to act (Brown et al., 2016). Similarly,
formalized governance structures (such as certification) have been linked to the withholding
or distortion of information (Koza and Dant, 2007). This helps to explain why certification, if
used in isolation, undermines the effort that has went into planning a network of partners
and degrades the relational ties that bind them.
Extant research has shown that through ongoing community engagement, the normative
influences of the community become ingrained leading to commitment to the community
(Mathwick et al., 2008). We find support for this view and show that a partner community
positively moderates the relationship between structural embeddedness and relational
embeddedness; and between relational embeddedness and relationship performance
(see Model 2, Table II). Such communities create the environment for sharing tacit
information by establishing a common language and rules of behavior ( Jones et al., 1997).
In this study, we make a number of contributions to theory. First, our results support
earlier research that suggested that the link between structural embeddedness and
relationship performance is (partially) mediated by relational embeddedness (Carey et al.,
2011; Kim, 2014). This is still a relevant finding to report given the nuances of this context
and our unit of analysis. Embeddedness takes a unique form in our IT context, given the key
role of the supplier in managing the positioning of partners within the structural network so
that they complement, rather than cannibalize each other (Morris et al., 2006; Provan and
Kenis, 2008). What we can infer from our results is that the support and structure offered
through a well-planned partner network positively influences partner performance. This
relationship works in part, through the history of interactions, shared sense of obligation,
respect and commitment between partners. In other words, relational embeddedness acts a
glue binding the actors in these complex networks, comprised of many partners. We also
recognize that the link between the different types of embeddedness and performance needs
to be considered in relation to significant contingencies, one of which are the governance
mechanisms organizations employ to manage their relationships (Rowley et al., 2000).
Our second contribution relates to the governance of large-scale networks, prevalent in
the IT sector, rather than individual dyads, as per much of the literature to date. Managing
these networks needs more than a straightforward extrapolation of practices used to
manage dyadic relationships. Our choice of network governance mechanisms also reflects
the sectoral uniqueness of the IT context. This addresses the need for a more granular
understanding of the relative contribution, and limitations, of different network governance
mechanisms. Although certifications are heavily used as a way of influencing the partners
in complex IT networks, prior research on their use as a governance mechanism is limited.
Similarly, whilst increasing attention is being placed on the impact of online communities as
value adding social mechanisms in supplier-customer exchanges (Bone et al., 2015), the role
of partner communities as a network governance mechanism has not been explored to date.
Finally, and perhaps most importantly, our results contribute to the plural form debate in
governance research. The plural form perspective primarily rests on the supposition that
formal and informal governance mechanisms work in different ways and have different
benefits, procedural or relational, respectively. Thus they can be used in tandem. We extend
previous studies on the plural form view by considering both the “good” and “bad” of
governance mechanisms, specifically certification, and investigating how the use of formal and
informal mechanisms as complements play out when considering both the negative and the
positive. What we find is that they should be used in tandem: certification and partner
communities, elevate each other’s strengths, thus, allowing suppliers leverage their partner
networks to add value.
The results show that managers need to reflect carefully on their approach to
governing partner relationships as some mechanisms, such as certification, can have

unfavorable consequences. In addition, managers should consider how they might integrate
online forums and message boards to support their partners. These communities are not
only an effective medium for the sharing of tacit information which is traditionally difficult
to codify and control, but they also serve as a supporting mechanism for the more formal
components of these relationships, such as certifications, which can often be met with
hesitancy and suspicion.
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Limitations and further research
This study generates important insights into the governance of a large network of partners.
We elaborate on the use of certifications in networks as a formal governance mechanism
and introduce partner communities as an informal mechanism. Our data were derived from
a cross-sectional survey. Yet, partner networks are social collectives that are dynamic and
develop over time. Longitudinal research designs should be used in future research to track
how different partner segments (e.g. newcomers vs experienced partners) develop over time
so we can better understand the impact of different governance mechanisms in the light of
different relationship trajectories (Poppo and Zenger, 2002).
Our study was conducted in the IT sector, which is a channel environment in which the
service orientation and the importance of interpersonal relationships lead to the
development of informal social structures, such as partner communities (Vandaele et al.,
2007). This sector encompasses suppliers of both hardware and software products. Whilst
we controlled for this difference, further research could explore the relative importance of
certification and partner communities based on the type of IT supplier. Furthermore, certain
idiosyncrasies pertaining to the setting of our research may limit the generalizability of our
findings. The type of certification we examined, which was focused on training and
competencies, rather than process development (prevalent in the certification of suppliers).
Additional research may consider adopting a broader view of certification type, and also
acknowledge that certification can be managed by third party organizations independent of
the parties involved in the relationship.
Our data were collected from network partners which we believe to be entirely
appropriate, given the research context (where large IT suppliers employ certification and
partner communities to manage a large number of dispersed small to medium sized
partners). In this context, partners are required to abide by the supplier’s rules and it is
therefore important for suppliers to understand the relationship implications of their
decisions. Yet, given that the supplier has a significant role in setting the network structure,
enforcing certification and establishing communities, understanding their perspective is
important for the advancement of network governance research.

Notes
1. This differs from the certification of quality management systems, e.g. ISO 9001 which typically
focuses on processes and are managed by third party organizations independent of the parties
involved in the relationship. We thank the anonymous reviewer for this clarification.
2. One item – certification level is a key influence amongst customers in our market – was removed
after feedback from managers. This was not deemed to be part of the governance aspects of
certification.
3. One item – there is good sense of shared belonging amongst the partners of our supplier – was
dropped after the pre-test.
4. The Forbes2000 list of top 2,000 ranking public companies was used to identify leading IT
companies (www.Forbes.com). The ranking is based on a mix of four metrics: sales, profit, assets
and market value. Firms were excluded if they were found not to employ certified partners.
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5. Research advocates the use of one-tailed test when testing directional and theory driven
hypothesis (Cho and Abe, 2013; Phang et al., 2014). Therefore the three-way interactions are tested
using one-tailed tests, else two-tailed tests are employed.
6. A Sobel test demonstrated the significance of mediation (t ¼ 2.94, p o0.00). When, we tested
a model without the mediator, the relationship between partner network structure and relationship
performance was substantially larger (β ¼ 0.41).
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Appendix
Relationship performance (CR ¼ 0.94, α ¼ 0.90, AVE ¼ 0.83, HSV ¼ 0.41)a
Our business relationship with this supplier is very profitableb
0.86 0.51 0.49 0.24 0.31
Due to our business relationship with this supplier, our company has gained a
significant share of the market
0.94 0.59 0.49 0.36 0.42
Due to our business relationship with this supplier, our company has been able to
attract significant numbers of new customers
0.93 0.58 0.50 0.37 0.46
Relationship embeddedness (CR ¼ 0.96, α ¼ 0.94, AVE ¼ 0.90, HSV ¼ 0.41)
We have a close personal relationship with our supplier
We have complete trust in our supplier
There is a great deal of mutual empathy and respect between our supplier
and ourselves
We expect a long-lasting relationship with our supplierc
Partner network structure (CR ¼ 0.90, α ¼ 0.85, AVE ¼ 0.69, HSV ¼ 0.29)
The way in which this supplier manages its network of partners is very effective
The supplier has a very well-planned network of partners
In our business relationship with this supplier, we have a well designated market
or sales territory
Our supplier manages its network of partners to avoid them directly competing
with each other
Certification governance (CR ¼ 0.89, α ¼ 0.84, AVE ¼ 0.67, HSV ¼ 0.12)
Our supplier requires us to have substantial resources (i.e. capital, number of
employees) in place before being granted certified status
Our supplier requires our employees to demonstrate a high level of knowledge
(e.g. via examinations, test, qualifications, etc.) before being certified
In order to be certified, our supplier requires our employees to undertake
specified training
Our supplier regularly reviews our certification status

0.52 0.94 0.37 0.29 0.34
0.59 0.94 0.49 0.25 0.33
0.59 0.96 0.47 0.25 0.37

0.42 0.38 0.86 0.22 0.44
0.44 0.42 0.87 0.25 0.45
0.43 0.44 0.83 0.36 0.47
0.39 0.30 0.77 0.20 0.43

0.26 0.19 0.18 0.76 0.13
0.30 0.23 0.25 0.89 0.29
0.25 0.18 0.23 0.83 0.21
0.34 0.28 0.34 0.80 0.43

Partner community (CR ¼ 0.89, α ¼ 0.83, AVE ¼ 0.66, HSV ¼ 0.29)
Our supplier encourages us to interact and share information with other partners
of our supplier
0.37 0.36 0.48 0.35 0.87
Our supplier provides useful forums (e.g. message boards, chat rooms, webinar,
etc.) for discussions between the partners of the supplier and between the
partners and the supplier
0.31 0.26 0.46 0.36 0.79
Discussions with other partners are valuable in helping us solve technical problems 0.39 0.26 0.40 0.26 0.78
Our relationship with other partners of our suppliers is one of co-operation rather
than competition.
0.36 0.29 0.42 0.15 0.83
Notes: aα ¼ scale reliability coefficient; CR, composite reliability; AVE, average variance extracted; HSV,
Table AI.
b
Items, loadings, scales, highest shared variance; All items measured on Likert scale – (1) strongly disagree, (7) strongly agree;
reliability and validity cItem removed during analysis
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Abstract
Purpose – The purpose of this paper is to investigate the interplay between configuration dimensions
(network structure, network flow, relationship governance, and service architecture) of last-mile supply
networks (LMSN) and the underlying mechanisms influencing omnichannel performance.
Design/methodology/approach – Based on mixed-method design incorporating a multiple embedded case
study, mapping, survey, and archival records, this research involved undertaking in-depth within- and
cross-case analyses to examine seven LMSNs, employing a configuration approach.
Findings – The existing literature in the operations management (OM) field was shown to provide limited
understanding of LMSNs within the emerging omnichannel context. Case results suggest that particular
configurations have intrinsic capabilities, and that these directly influence omnichannel performance.
The study further proposes a taxonomy of LMSNs comprising six forms, with two hybrids, supporting the
notion of equifinality in configuration theory. Propositions are developed to further explore interdependencies
between configurational attributes, refining the relationship between LMSN types, and factors influencing
omnichannel performance.
Practical implications – The findings provide retailers with a set of design parameters for the
(re)configuration of LMSNs and facilitate performance evaluation using the concept of fit between
configurational attributes. The developed model sheds light on the consequential effects when certain
configurational attributes are altered, preempting managerial attention. Given the global trend in
urbanization, improved LMSN performance would have positive societal impacts in terms of service and
resource efficiency.
Originality/value – This is one of the first studies in the OM field to critically analyze LMSNs and
their behaviors in omnichannel retailing. Additionally, the paper offers several important avenues for
future research.
Keywords E-commerce, Case study, Structure, Network configuration, Last-mile, Omnichannel retailing
Paper type Research paper

1. Introduction
Omnichannel retailing is a relatively recent phenomenon that has been transforming the
retail landscape. For retailers, providing consumers with a seamless and consistent
shopping experience across both physical bricks-and-mortar and digital e-commerce
channels has been most demanding (Piotrowicz and Cuthbertson, 2014). It requires complex
trade-offs between delivery responsiveness, product variety, and convenience, and is
dependent on enterprise-wide information visibility (Laseter et al., 2015). The design of the
“last-mile,” often the most expensive segment of a logistics supply chain (Harrington et al.,
2016) is the focus of this paper. In this new digital context, direct replication of previously
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successful last-mile models has brought limited success (McClean and Evans, 2016),
suggesting the need for new design frameworks.
Several studies on the design of last-mile distribution structures exist, drawing on a
previous pre-digital era. For example, Chopra (2003) provided a prescription for the selection
of six forms of distribution structures based on certain performance outcomes. Boyer and
Hult (2005) developed a typology comprising four types of extended last-mile models.
Lim et al. (2018) conducted a literature review on last-mile logistics models, developing
a prescriptive design framework. Yet there is little explanation why a straightforward
adoption of distribution structures corresponding with product-consumer attributes,
suggested by these prescriptions, does not work well in practice.
Given this, both academic scholars and practitioners have called for more studies in this field
(e.g. Piotrowicz and Cuthbertson, 2014; Hübner, Kuhn and Wollenburg, 2016). Our study
responds to these calls by examining how last-mile supply networks (LMSNs) are configured to
support e-commerce development within an omnichannel context. Because last-mile distribution
interacts as a part of the broader omnichannel system, we argue that the traditional structural
focus on distribution is insufficient to capture this complex reality. The conceptual study by
Lim et al. (2016) offers a reconceptualization of prior thinking by employing configuration
concepts to the study of LMSNs. They develop a content-based framework examining the
configuration of LMSN on four dimensions: network structure, network flow, relationship
governance, and service architecture. We extend this work by carrying out a process-based
(Van de Ven, 1992) empirical study investigating interdependencies among the configurational
attributes. In doing so, we present a middle-range theory (Merton, 1968; Doty and Glick, 1994) of
LMSNs in an emergent omnichannel context. LMSN, in this study, is defined as the last stretch
of a business-to-consumer parcel delivery, spanning the order penetration point to the final
consignee’s preferred destination point.
The benefits of extending configuration and equifinality concepts examining complex
phenomena are well established in management (Miller, 1986; Eisenhardt et al., 2016) and
operations management (OM) disciplines (Boyer et al., 2000). Yet, they are scarcely featured
in the study of LMSNs in omnichannel retailing. The majority of extant configuration-based
studies focus on identifying the archetypes through typological or taxonomical
development using methods such as clustering procedures (Flynn et al., 2010), and settheoretic approaches (Fiss, 2007). Consequently, current thinking considers configuration as
a black box and does not attempt to uncover critical internal links. This is unfortunate since
configuration theory suggests strong interdependencies (Miller, 1986): changing one
configurational attribute can have an impact on another, but we lack the knowledge to
anticipate the consequential effects.
Therefore, to address some of these unresolved theoretical issues in the literature,
we propose the following research questions:
RQ1. How are LMSNs configured to support e-commerce development within an
omnichannel context?
RQ2. What are the key interdependencies within an LMSN configuration?
By mapping and assessing the complete LMSN of seven in-depth cases, our study addresses
the identified knowledge gap, demonstrating how interdependencies within an LMSN
function and how the underlying mechanisms influence performance. We argue that
insights gained from uncovering these interrelationships are valuable inputs to the design
and sustainability of viable LMSNs. The analysis draws on the literature of omnichannel
supply chains (Piotrowicz and Cuthbertson, 2014; Hübner, Kuhn and Wollenburg, 2016;
Hübner, Wollenburg and Holzapfel, 2016) and configuration theory (Miller, 1986), building
on supply network configuration design (Srai and Gregory, 2008) and LMSN distribution
configuration concepts (Boyer and Hult, 2005; Lim et al., 2016).

The following sections set out the theoretical context for the exploration of an LMSN
configuration-based analysis, including methodological arguments leading to a multiple
embedded case study approach and research outcomes. Results from the case investigations
identify LMSN types, and suggest that there are intrinsic capabilities for particular
configurations that directly influence omnichannel performance. Further, we develop a set
of propositions to further explore interdependencies between configuration dimensions,
refining relationships between LMSN types and factors influencing the LMSN performance.
Finally, we discuss theoretical contributions to LMSN configuration design, conclusions we
can draw about archetypal network structures, supply sourcing, resource orchestration, and
information requirements for effective LMSN execution.
2. Theoretical background
In this section, we present the related literature to which this research contributes. We then
provide an overview of the configuration theory constituting our theoretical basis, and
subsequently define the four dimensions of LMSN configuration and their key variables.
These variables form the tools of analysis to examine interdependencies between
configurational attributes.
2.1 Omnichannel supply chains
Our paper contributes to two main streams of literature in omnichannel supply chains:
studies investigating the downstream distribution to enable omnichannel retailing, and
those developing models of last-mile distribution. The first thread of literature extends
knowledge regarding how retail logistics enables the transition to omnichannel
modes of operation (Hübner, Wollenburg and Holzapfel, 2016), namely – realignment of
the physical distribution process (Ishfaq et al., 2016), conditions under which retailers
prefer to dropship rather than hold inventory (Netessine and Rudi, 2006), and the
development of a planning framework for last-mile fulfillment and distribution
(Hübner, Kuhn and Wollenburg, 2016). Hitherto, no study has conducted an in-depth
empirical examination to understand interdependencies within an LMSN to better enable
omnichannel retailing. In this regard, we argue that, from a supply chain perspective,
omnichannel success hinges critically on the retailer’s ability to align the key dimensions
characterizing an LMSN.
The second thread of literature on the last-mile distribution models focuses on
discriminating distribution models typically from a structural perspective: Chopra (2003)
and Hübner, Kuhn and Wollenburg (2016) consider centralization based on inventory
location to differentiate types; in addition to inventory location, Boyer and Hult (2005) add a
structural vertical integration dimension to evaluate extended last-mile models, while
Lim et al. (2018) classify structural types based on the degree of delivery effort among
vendors and end-consumers. Alas, the structural focus, although it contributes to our
understanding of key distribution models, fails to capture the broader omnichannel
system in which last-mile distribution interacts. Our aim is therefore to broaden the insights
from selected case studies to explain the configuration of LMSNs by considering the
dimensions of network structure, network flow, relationship governance, and service
architecture (Lim et al., 2016) to provide a richer picture of how LMSNs operate within an
omnichannel context.
2.2 Configuration theory
Miller and Mintzberg (1984, p. 12) define configuration as “commonly occurring clusters of
attributes or relationships that are internally cohesive […]”. Since configurations are
composed of tight constellations of mutually supportive elements, they are considered
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useful, as certain elements can lead to the reliable prediction of the remaining elements
(Miller, 1986). As the theory of configuration suggests that the described attributes are
interdependent, we argue that LMSN configurations displaying coherent patterns will result
in better performance. Additionally, the theory promotes the concept of equifinality,
i.e. there are multiple, equally effective ways in which an organization can achieve
environmental or internal fit (Katz and Kahn, 1978). These alternatives typically represent
patterns of context and structure (Van de Ven and Drazin, 1985), useful in our analysis for
investigating the forms of LMSN generating comparable performance outcomes.
While configuration is a meta-theory that can be applied across various fields of study, its
dimensions need to be grounded in the specifics of the research context, in our case omnichannel
retailing. This paper adopts Srai and Gregory’s (2008) supply network configuration approach to
the omnichannel context (Lim et al., 2016), defining LMSN distribution configuration (hereafter
LMSN configuration), as: “[…] those arrangements or permutations of the last-mile supply
network dimensions – network structure, network flow, relationship governance, and service
architecture – that enable retailers to trade-off delivery responsiveness and product variety.”
2.3 Dimensions of LMSN configuration
In this section, we clarify the key variables of interest within each of the four dimensions of
LMSN configuration: network structure, network flow, relationship governance, and service
architecture (see Table I for variables and their definitions). We emphasize that the focus of
this study is not to elaborate the role of these variables but rather to use them as analytical
tools to help us examine interdependencies among the four dimensions of LMSN
configuration. We develop our understanding of each of these four dimensions by exploring
the relevant literature sources, as set out in Column 2 of Table I.
2.3.1 Network structure. A supply network is “essentially an organizational form in a
larger context or a system of firms” (Choi and Hong, 2002, p. 470). We draw on the literature
on organization design complexity (e.g. Price and Mueller, 1986; Daft, 1989), supply network
(e.g. Choi and Hong, 2002; Srai and Gregory, 2008), and logistics (e.g. Stock et al., 1998) to
examine network structure in terms of centralization, vertical integration, horizontal
integration, and geographic dispersion.
2.3.2 Network flow. Flows in supply networks are characterized by their degree of
coordination and integration (Christopher, 1992; Cooke, 1997; Lee and Ng, 1997; Stock et al., 1998).
According to Cooke (1997), the management of flows comprises the successful coordination and
integration of all those activities and information associated with moving goods from the raw
materials stage through to the end user. Similarly, the management of flows in LMSNs requires
the successful coordination and integration of all activities and information associated with
moving products, from their order processing stage through to their delivery and return.
Therefore, we draw mainly on the supply chain flows literature to examine network flow in
terms of flow integration and flow coordination.
2.3.3 Relationship governance. Scholars have argued that effective governance of
relationships is critical to the development of competitive advantages among firms
(e.g. O’Keeffe, 1998; Stock et al., 1998; Lejeune and Yakova, 2005). This is particularly
important for retailers. Given the limited resources and capabilities that these firms possess,
together with consumer demand for an increasing range of products, the competitive
success of these firms will be based on their ability to leverage their partners’ resources and
skills to improve the availability of their inventory and distribution capabilities (Dutta and
Segev, 1999). We draw mainly from interdependence theory (Thibaut and Kelley, 1959;
Kelley, 1979) and governance (Coase, 1937; Williamson, 1981; Rabinovich et al., 2007)
literature to examine the relationship governance in terms of interdependence, governance
mechanism, and strength of network governance structure.

Dimension

Variables

Network
structure

Centralization

Description

Degree of authority or power a firm exercises over other firms in
the network. Extends to inventory aggregation context where
stocks are pooled at centralized locations
Vertical integration
Extent to which a firm owns the various stages of the LMSN
Horizontal integration
Degree of multiplicity of each LMSN stage or function
Geographic dispersion
Extent to which productive units in the LMSN are dispersed
geographically
Network flow Flow integration
Refers to internal and external integration:
(a) Internal integration focuses on activities within a firm, and the
degree to which a firm structures its own organizational
strategies into collaborative, synchronized processes
(b) External integration corresponds the degree to which a firm
works with its partners to structure interorganizational
strategies into collaborative, synchronized processes
Flow coordination
Patterns of decision making and communication among a set of
actors who perform tasks to achieve goals. Concerned with
coordination mechanisms to match flows of order/information with
consumer requirements
Relationship Interdependence
Degree to which firms influence each other and the nature of their
governance
relationships
Governance mechanism Determines how a firm governs its exchanges: hierarchy, market,
or relational contract governance
Strength of networked Governance in exchanges is embedded within a networked
governance structure
structure comprising a wider collection of relational links among
other members. Measures the extent of these links
Service
Service uniqueness
Proportion of unique to standard service modules. Unique modules
architecture
are exclusive to the firm and difficult to copy in the short term
Service modularity
Degree of reusable process steps that can be “mixed and matched”
to enable flexibility and customization for different consumers/
situations in service implementation

2.3.4 Service architecture. Voss and Hsuan (2009, p. 546) define service architecture as “the
way the functionalities of the service system are decomposed into individual functional
elements/modules to provide the overall services delivered by the system.” Each service
element/module represents a system component or process (Voss and Hsuan, 2009).
Warehousing, for example, is a module in logistics services (Pekkarinen and
Ulkuniemi, 2008). Although essential in the more service-centric LMSN, concepts of
service architecture and modularity are relatively new in the literature, and there has been
little application of them in the design of services (Voss and Hsuan, 2009; Brax et al., 2017).
Therefore, we have relied mainly on the works of Voss and Hsuan (2009) and Pekkarinen
and Ulkuniemi (2008), who have applied the concept in OM to examine service architecture
in terms of service uniqueness and modularity.
Consolidating the above, we conduct an empirical examination on the interplay among
configurational attributes and the underlying mechanisms influencing performance.
We measure omnichannel performance in terms of effectiveness via a proxy of “consumer
experience”, adapting previous survey research by Thirumalai and Sinha (2005)
measuring consumer satisfaction. Additionally, we introduce new items that capture the
omnichannel context to measure consumer convenience (see Table IV ). While we do not
use traditional OM-based measures, such as cost, quality, flexibility, delivery measures,
and dependability (e.g. Boyer and Lewis, 2002), as performance indicators in this research,
elements of these dimensions are reflected in the set of items we use to measure
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omnichannel performance. We emphasize the use of consumer experience as a proxy
for the effectiveness of omnichannel performance since the overall perception of
delivery appears to determine the success of an omnichannel system. As one senior
manager highlighted:
It doesn’t matter how sophisticated your technologies nor how attractive your delivery propositions
are if your consumers do not perceive [them] as such. Ironically, most of our existing KPIs do not
seem to capture this […] Perception management is critical in omnichannel.

According to Pennings and Goodman (1977), efficiency refers to an input-output ratio
or comparison, whereas effectiveness refers to an absolute level of either input
acquisition or outcome attainment. The core differentiator in terms of cost and delivery
efficiency in last-mile logistics is the percentage of first-time delivery success, which would
be captured in consumer satisfaction and convenience (Song et al., 2009). Moreover, all the
cases sit within a common competitive and regulatory landscape (e.g. input cost factors
prevalent in the UK urban environment), with equivalent access to technology and
infrastructure. This would suggest that performance differentiators, relevant to this study,
are more likely to be driven by the operating model underpinning a last-mile configuration,
and service delivery success rather than operational efficiency of the delivery
(or returns) process.
3. Methodology
Given the limited study of LMSNs from a network configuration perspective,
we used a multiple in-depth case study approach to unpack LMSN configurations
by examining the interdependencies among the configurational attributes (Eisenhardt,
1989; Yin, 2014).
The case method allowed us to study the phenomenon in its natural setting,
so meaningful and relevant theory was generated from the understanding gained by
observing actual practices (Benbasat et al., 1987; Meredith, 1998). We used the theory
elaboration approach (Ketokivi and Choi, 2014) to: examine LMSN based on the
four configuration dimensions proposed previously by Lim et al. (2016); and allow
for the inductive development of new omnichannel-relevant theoretical constructs
(Eisenhardt, 1989; Yin, 2014). According to Ketokivi and Choi (2014, p. 236): “There are
many ways in which theories can be elaborated: one can introduce new concepts, conduct
an in-depth investigation of the relationships among concepts, or examine boundary
conditions.” We used a mixed-method design incorporating multiple data sources, including
interviews, mapping, site visits, surveys, and archival records, examining the interplay
among the configurational attributes and their association with performance, an aspect
largely neglected in the literature.
3.1 Case sampling
We adopted a theoretical sampling strategy (Eisenhardt, 1989), including polar cases
spanning different retail formats, product types, variety, and delivery responsiveness, to
increase overall confidence levels in our findings and conclusions (Miles et al., 2014).
The developed preliminary theory was first applied on a single-case study before
replication logic was employed through multiple-case studies, that is, a series of cases
treated like a series of experiments (Eisenhardt and Graebner, 2007). Each case tested the
theoretical insights gained from the examination of previous cases, and was used to
refine the model. This logic facilitated the emergence of testable theory free from researcher
bias (Eisenhardt, 1989) and supported close correspondence between data and theory
(Glasser and Strauss, 1967), augmenting the external validity.

Seven in-depth case studies from five leading UK firms (Retailers A-E) in the retail sector
were examined. They were selected based on the matrix in Figure 1 and included both
“pureplay” (online only) and “hybrid” (bricks-and-mortar retailers with an online presence)
models, facilitating literal and theoretical replication logic, and maximizing learning
(Eisenhardt, 1989). We emphasize that the x and y axes in Figure 1, product variety and
delivery responsiveness, capture two of the most important operational decisions
distinguishing LMSN types in omnichannel retailing, respectively (Hübner, Kuhn and
Wollenburg, 2016; Hübner, Wollenburg and Holzapfel, 2016). Delivery responsiveness
determines inventory locations impacting network structure (centralized vs decentralized),
while product variety influences the vertical and horizontal complexity of an LMSN.
The primary focus of case study observation was the distribution (fulfillment and delivery)
processes for business-to-consumer (Campbell and Savelsbergh, 2005).
Given Type 4 as an emerging configuration, only limited mature cases are available.
Focusing on one case, Echo, the leading practice in the UK, allowed us to achieve more
in-depth data collection and analysis. The seven cases are summarized in Table II.
Pseudonyms (Alpha-Golf ) are used to anonymize case identities.
As this study targets LMSNs within a given context, it is crucial to control the context,
ideally selecting a geography where LMSNs are at a more advanced stage of development.
The UK market leads the global e-commerce market in terms of online spending per head
(Thomas, 2013) and is an ideal environment for our study. We focused on one sector to
minimize the extraneous effects. We chose retailing, given that the emphasis of this study is
on omnichannel and once again the UK is the most developed in terms of revenue
percentage taken online.
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3.2 Unit of analysis and data collection
The purpose of this study was to understand how LMSNs are configured to support the
development of e-commerce for an enhanced consumer experience within an omnichannel
context. As such, the retailer is our unit of analysis, with its LMSN as the embedded sub-unit
of analysis.

E

Fast

Fast responsiveness
and high variety

B

D
A
Slow

Delivery responsiveness

F
Fast responsiveness
and low variety

Slow responsiveness
and low variety

Slow responsiveness
and high variety
C

G
Low

High
Product variety

Notes: A, Alpha (Pureplay); B, Bravo (Hybrid); C, Charlie (Hybrid);
D, Delta (Pureplay); E, Echo (Pureplay); F, Foxtrot (Hybrid);
G, Golf (Hybrid)

Figure 1.
Case selection matrix

Table II.
Summary of cases
Distribution channel

General merchandise including, garden and
tools, sports and outdoors, automotive and
industrial, books, toys, kids & baby,
electronics, clothing and digital (c. 200
million)

Daily essentials, and local meals/foods
(c.70,000)

Delta
Global:
(Retailer C) Top 3
global

Echo
(Retailer C)

(continued )

50
Independent
contractors
+ 3PL
(100%)

10 (50%)

3 (95%)

(0%)

Within a one-hour
window (same-day,
or named-day) + 317
collection points
Express/standard
delivery + 1, 750
collection points

10,000

1 (2%)

Est. no. of
last-mile
3PLs (%)

Within a one-hour
1,000
window (next-day or
named-day)

Delivery

200
Dropship
suppliers
+ 70 3rdparty
sellers
(1) FCs (through delivery stations) to
Next-day or express/ 100,000
postcodes by 3PL; (2) FCs to consumers by standard delivery
suppliers
DELTA Logistics (DTL); (3) third-party
+ 16,000 collection
+ 1 million
sellers dropship to postcodes; (4) third-party points
3rd-party
sellers dropship to collection point; (5) FCs to
sellers
collection points by 3PL; and (6) FCs to
collection points by DTL, covering 99% of
the U.K. population
(1) Mini-FCs to postcodes; and (2) local
Within an hour or a 100
partner stores to postcodes, serving selected two-hour window
areas

Mainly grocery and FMCG with a small
(1) Customer fulfillment centers (CFCs)
selection of general merchandise (c. 68,000) (through spokes) to postcodes; (2) non-food
distribution center (NFDC) through CFCs
(and spokes) to postcodes; and (3) NFDC
through 3PL to postcodes, covering 73% of
the UK population
Bravo
Mainly grocery and FMCG with a small
Global/
(1) Local stores to postcodes; (2) dark stores
(Retailer B) UK: Top 3 selection of general merchandise (c. 29,000) to post codes; (3) store fulfillment with
global
consumer pickup; and (4) in-store purchase,
covering 98% of the UK population
Charlie
General merchandise including, home
(1) FCs to stores for consumer pickup; (2)
(Retailer B)
electrical, home and furniture, technology
FCs to stores by 3PL for consumer pickup;
and gaming, and clothing (c. 6 million)
(3) FCs to postcodes by 3PL; and (4)
suppliers dropship to postcodes, covering
99% of the UK population

Alpha
UK:
(Retailer A) Leading
online
grocer

Product portfolio (SKUs)

Est. no. of
first-tier
suppliers
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Case

Market
position
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38,9

Product portfolio (SKUs)

Distribution channel

(1) Hub stores to postcodes; (2) Hub stores to
spoke stores for consumer pickup; (3) oneman DC to postcodes by 3PL; One-man DC to
Store for consumer pickup; (4) rwo-man DC to
postcodes by 3PL; (5) suppliers’ dropship to
postcodes; and (6) in-store purchase, covering
98% of the UK population
Golf
Global/
Pharmaceutical, health and beauty,
(1) FC to stores by 3PL for consumer pickup;
(Retailer E) UK: Top 2 electrical, mother and baby, toys and a small (2) FC to post codes by 3PL; and (3) in-store
UK health selection of FMCG (c. 52,000)
purchase
and
beauty

Foxtrot
UK:
General merchandise including, technology,
(Retailer D) Leading
home and garden, baby and nursery, toys,
high street jewelry and watches (c.50,000)
retailer

Case

Market
position

Express/standard
delivery + 2, 500
collection points

300

Within a 3-hour
800
window (same-day)
or standard delivery
+ 800 collection
points

Delivery

Est. no. of
first-tier
suppliers

3 (50%)

1 (10%)

Est. no. of
last-mile
3PLs (%)
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Data collection involved three stages. The first mapped and evaluated the LMSN of each
case. We deconstructed each retailer’s omnichannel operation into subnetworks – each an
LMSN – based on speed of delivery responsiveness and variety of product range,
consolidating the associated enabling systems and processes. Combining both qualitative
and quantitative data, the first author and a senior researcher assigned ratings to each
LMSN, facilitating subsequent analyses (see notes section of Table III for scale details).
Initial and revised interrater reliabilities were computed using an intraclass correlation
formula (ICC(3,k)) (Shrout and Fleiss, 1979) and all variables achieved at least 0.84 reliability
in the revised round.
The second stage comprised 53 interviews with managers in various positions within the
retailers, their representative suppliers, and third-party logistics providers (3PLs) conducted
between January 2015 to August 2016 (see Table AI). A focus group was held with experts
in the retail industry, providing input for the interview protocol (the condensed interview
protocol is available in Appendix 2). Interviews were semi-structured and tied to the
configuration constructs. The final protocol was tested in a pilot case with Tea Too Ltd, a
tea retailer, prior to full-scale implementation. Each interview lasted between 45 minutes
and two hours, and all interviews were tape-recorded and transcribed verbatim. Verbatim
transcription facilitates the development of an audit trail of data analysis and brings
researchers closer to the data (Halcomb and Davidson, 2006). To compensate for potential
human errors in the transcription process, we combined the procedure with memo and field
note writing to capture our interpretations and generation of meanings (Wengraf, 2001).
We conducted nine site visits to facilities operated by each of the case companies so we
could observe operations first-hand and so we could ensure we had interviewed all
relevant informants. Our informants were highly knowledgeable and able to view the focal
phenomenon from diverse perspectives. We asked them to explain the motivation and
rationale of their current adopted LMSN(s). The interview protocol was modified
accordingly when interviewing informants from different roles within and outside the focal
firm’s LMSN. We added more interviews as new themes emerged, and continued to do so
until saturation (Glasser and Strauss, 1967).
In the third stage, we collected survey responses and archival data, such as company
documents and press releases to corroborate, the primary data. The consumer
experience survey was implemented in April 2016 (see Table IV ). Actual retailer
and service names were used. We engaged Clickworker (a crowdsourcing solution
provider) to administer the survey for 500 random consumers based in the UK. Although
all responded, only 299 met our criteria of having shopped online at least once across all
seven cases within six months prior to attempting the survey. After filtering incomplete
responses, 77 fully completed usable responses remained, giving us a response rate
of 15.4 percent.
3.3 Data analysis
The verbatim transcription process yielded 1,370 pages. The interview data were fully
coded twice: first manually, and then using MAXQDA software two months later.
They facilitated the interpretation of interdependencies among the configurational
attributes (Saldaña, 2016). The inter-coder agreement was 93.7 percent (Miles et al., 2014).
We used a combination of audio-textual analysis, ocular scan, word repetition,
similarity-based (categorizing), and contiguity-based (connecting) analytic strategies
(Maxwell and Chmiel, 2014) to analyze the data, collected from multiple sources. The key
constructs of resource orchestration, supply base depth, and information visibility were
derived inductively through the data.
To derive theoretical implications that can be generalized within the LMSN context,
we mainly focused on the identified common patterns between the configuration types.

Delta

Echo

Consumer
survey

75.7
73.8

77.3
74.4

3
3

5
1
76.9
76.3

2.5
4

4.5

83.1
79.3

1
4.5

4

82.1
78.7

3
4.5

77.7
75.5

4
3.5

3

1.5
4.5
1.5
4.5
4.5
3.5
4
Hierarchy, relational
contract and market

Cost
leadership
Low
Fast
Foxtrot

Foxtrot

Golf

74.0
71.9

4.5
3.5

4

5
3.5
3.5
4.5
3
3.5
4.5
Hierarchy, relational
contract and market

Lean
competitiveness
Low
Slow
Golf

0.96
0.90
0.86
0.93
0.89
0.84
0.92
Reliabilityb
Notes: aBased on a Likert scale 1 to 5: low (1), low-moderate (2), moderate (3), moderate-high (4), and high (5); breliability is calculated using ICC(3,K) following review for
major disagreement (Shrout and Fleiss, 1979); cbased on a categorical scale indicating tde governance mechanism type: hierarchy, market, and relational contract;
d
based on proportion of unique to standard modules

Satisfaction (100)
Convenience (100)

Service
architecturea

1

2
4.5
4
5
2.5
3.5
1
4
4.5
5
4.5
5
4
3.5
3
1
3
4
2.75
3.75
3
Hierarchy Hierarchy and Hierarchy and
market
market

5
5
1
3
5
1.5
2
Hierarchy and
relational
contract
1

1
2
4.5
1
2
4.5
3
Relational
contract and
market
4.5

Charlie

Centralization
Vertical integration
Horizontal integration
Geographic dispersion
Flow integration
Flow coordination
Interdependence
Governance
mechanismc

Strengtd of networked
governance structure
Service uniquenessd
Service modularity

Relationship
governancea

Network flowa

Network
structurea

Configuration
dimension

Bravo
Niche
differentiation
High
Fast
Echo

Alpha

Competitive
Lean
Cost
Broad market Broad market
strategy
competitiveness leadership differentiation differentiation
Product variety
Low
Low
High
High
Delivery responsiveness
Slow
Hybrid
Slow
Hybrid
Variable
Alpha
Bravo
Charlie
Delta

Business model
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Table III.
Evaluation of LMSN
configuration types

Table IV.
Consumer satisfaction
and convenience
survey
1.89
1.67
1.71
1.72
1.67
1.89
1.80
1.84

7.03
8.01
8.19
7.71
8.10
7.74
7.96
7.57

7.35
7.95
8.17
7.61
8.12
7.69
8.17
7.73

7.86
7.99
7.75
7.38
7.79
6.91
7.49
1.88
1.67
1.67
1.63
1.47
1.78
1.48
1.69

1.63
1.64
1.69
1.72
1.75
2.07
1.62
7.10
7.87
8.23
7.60
8.12
7.66
7.23
7.69

7.78
8.01
7.73
7.38
7.73
6.61
8.64
1.91
1.63
1.51
1.95
1.65
1.81
1.56
1.75

1.84
1.76
1.68
1.67
1.77
2.17
1.56

Charlie
Mean
SD

8.09
8.65
8.38
8.03
8.38
8.27
8.00
8.31

8.40
8.66
8.45
8.38
8.38
7.62
8.68
1.72
1.44
1.86
1.88
1.41
1.78
1.78
1.72

1.66
1.54
1.71
1.68
1.91
2.24
1.43

Delta
Mean
SD

8.00
8.39
8.62
7.87
8.34
8.18
8.60
8.21

8.17
8.44
8.17
7.83
NA
8.01
8.09
2.10
1.69
1.67
1.94
1.74
1.92
1.73
1.86

1.96
1.72
1.78
2.00
NA
1.93
1.97

Echo
Mean
SD

7.35
8.05
8.25
7.38
8.17
7.77
8.22
7.77

7.57
8.21
7.84
7.70
7.73
6.79
7.69

1.91
2.00
1.81
1.85
1.89

2.00
1.75
1.55
1.97
1.49
1.69
1.45
1.74

2.05
1.46
1.61
1.59
1.90
2.14
1.70

Foxtrot
Mean
SD

Consumer convenience (n ¼ 77)
7.70
2.07
7.86
1.88
7.83
2.07
8.35
1.90
8.27
1.90
7.78
Physical convenience in receiving ordera, b
6.91
2.20
7.04
2.11
7.34
2.06
7.56
2.40
7.45
2.28
7.22
Physical convenience in returning producta
a,c
7.73
1.98
7.81
1.93
7.84
1.84
8.26
1.93
8.30
1.85
7.78
Time convenience in receiving order
7.17
2.13
7.06
2.22
7.49
2.01
7.55
2.37
7.44
2.31
7.43
Time convenience in returning producta
Total average (10.0)
7.38
2.10
7.44
2.04
7.63
2.00
7.93
2.15
7.87
2.09
7.55
Notes: aNew item; btime convenience in terms of time commitment required; cphysical convenience in terms of physical effort required
Source: Adapted from Thirumalai and Sinha (2005) based on Bizrate online customer survey items and scales

1.90
1.66
1.66
2.09
1.92
2.29
1.85

7.55
7.81
7.71
6.49
7.49
6.73
7.44

Bravo
Mean
SD

1746

Consumer satisfaction (n ¼ 77)
Product availabilitya
Ease of ordering
Product information
Product prices
Website performance
App performancea
Product selection
Shipping and handling charges, and
delivery options
Order fulfillmenta
On-time delivery
Customer support
Product met expectations
Order tracking/status information
Delivery speeda
Total average (10.0)

Alpha
Mean
SD

7.56
6.75
7.42
7.03
7.19

6.60
7.53
8.06
7.26
8.16
7.04
7.81
7.40

7.65
7.97
7.39
7.12
7.42
6.14
7.51

2.11
2.13
2.04
2.12
2.10

2.28
1.72
1.74
1.98
1.35
2.14
1.81
1.86

1.88
1.99
1.93
1.69
1.76
2.21
1.54

Golf
Mean
SD

IJOPM
38,9

We carefully compared the results of the LMSNs along the four configuration dimensions.
We then identified theoretical relationships among the dimensions and incorporated
the inductively developed constructs. This was not a linear analytical process.
We continuously iterated between the categories, themes and literature until we had a
“clear grasp of the emerging theoretical relationship” (Corley and Gioia, 2004, p. 184).
Table V consists of representative quotes that exemplify the key interdependencies and
their assigned strengths. We were guided by Miles et al. (2014) and OM scholars who
conducted within- and cross-case analysis for inductive/abductive studies (Bhakoo and
Choi, 2013; Senot et al., 2016).
We applied tests of construct validity, internal validity, external validity, and reliability,
validating the research findings and helping to develop convergent lines of inquiry (Yin, 2014).
We used multiple sources of evidence, including interviews, site visits, documentary evidence,
and surveys, for data triangulation, ensuring construct validity. Using within- and cross-case
analysis to develop the propositions ensured internal validity. External validity was achieved
by using replication logic to conduct and analyze each of the cases. Lastly, we used an
interview protocol ensuring procedures were consistent across all cases, increasing reliability.
Additionally, informants reviewed draft case reports and through follow-up e-mails provided
additional data to improve the reliability of our interpretations.
4. Results
4.1 Within-case analyses: a taxonomy of LMSN types
The within-case analyses of the seven LMSNs, addressing RQ1, entailed the categorization
of configuration models. Each of these LMSN types were further evaluated against the
primary configuration dimensions. Results are set out in Table III in terms of consumers’
performance evaluation (Table IV ). This multiple data analysis approach increases the
robustness of our examination and interpretation.
A taxonomy of LMSNs emerges from the analysis, building on and expanding Figure 1
with two hybrid forms. The inclusion of hybrid forms reflected the idiosyncrasies of
Bravo and Delta, which aimed to balance delivery responsiveness (albeit depending on
product characteristics) and consumer demanded delivery speed (see Figure 2).
Consequently, we examined the key characteristics of the LMSNs at the type level,
guided by the data structure in Table III.
Type 1 LMSN (Alphaa and Golfb) is based on slow delivery responsiveness (delivery
speed: 7.96a and 7.81b) and low product variety (product selection: 7.44a and 7.51b), with
efficiency at its core. Alpha provides convenience by offering one-hour delivery windows
(convenience: 7.38) while Golf offers consumers a late cut-off for next day collection from its
2,500 stores (convenience: 7.19). Both Alpha and Golf have a highly centralized network
structure using a hub-and-spoke distribution model, benefiting from inventory aggregation.
While Alpha has high vertical and low horizontal integration, Golf has moderate vertical
and horizontal integration. Alpha’s advanced technological capability enables the
attainment of high flow integration. As Alpha’s flow manager stated: “I’ve visibility over
every single stage of the pick, pack and delivery process, it’s all integrated, everything just
works backwards from a customer’s order.”
The limited reliance on supply chain partners reduces the flow coordination effort.
In fact, the heightened level of information visibility incentivizes suppliers to perform and
limit opportunistic behaviors. The senior operations manager at Alpha stated:
We explained to the suppliers how our information systems work in tandem with physical
operations. If they don’t turn up on time at the fulfilment center and miss the slot, there’s not
another bus, it’s gone. So there’s a healthy tension for them to turn up on time otherwise they
don’t sell their goods.
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Table V.
Illustration of coded
data for
configurational
attributes

Alpha: “Centralized hub-and-spoke model allows us to have very efficient distribution, wide coverage while keeping
incremental costs low” (Senior operations manager)
Bravo: “Decentralized structure enables shortening delivery lead-time and costs. […] Complexity is managed by allocating
consumers to stores but trade-off global view of inventory […] due to distributed flows […]” (Supply chain director)
Charlie: “By default, stocks in Charlie’s warehouses are always considered cheapest. If none had stock, we will search for
dropship suppliers based on pricing” (Head of dropshipping operations)
Delta: “[…] marketplace is too huge to realize integration between partners. We set up a platform for partners to use and
they just have to comply” (Supply chain director)
Echo: “Simple and direct point-to-point flow from local inventory points […]” (Transportation analyst)
Foxtrot: “[…] we have a mixture of fast and slow moving lines, making sure we’ve got the right lines in those big hubs, and
the right volume to cope with demand both from spokes and from home delivery” (Central operations director)
Golf: “[…] fulfilling online orders using front stock you’re going to end up causing availability issues or increasing stock
holding cost, because you’ll need to hold more stock at the local level than you’d have from a centralized fulfillment point”
(Supply chain and innovation manager)
Alpha: “We only have three CFCs now, so it’s easy for suppliers to deliver […] some suppliers pre-segment the products
and deliver direct to our separate zones, reducing lead-time between orders and on-shelf replenishment” (Supply chain
engagement manager)
Bravo: “[…] suppliers only deliver to the National DCs and in some cases Regional DCs, Retailer B will then trunk the
stocks through its secondary distribution network to the stores and FCs, hence minimum influence on relationships with
suppliers” (E-commerce manager)
Charlie: “[…] FCs dedicated to handling different products. E.g. one managed by CEVA for furniture and TVs, one by
EXPERT for white goods, one clothing […] we work with different specialists handling the products” (Head of
dropshipping operations)
Delta: “FCs are set up to be able to take containers of various sizes and delivery types, open 24/7, and are located in places
where there is a good transportation network so that suppliers can deliver easily [..] helps to reduce transaction frictions”
(Senior manager)
Echo: “No involvement from partners for this service model as we handle everything from inbound logistics to last-mile
delivery. Suppliers only get the aggregate volume. For deliveries, very transactional, we contract self-employed for
last-mile” (Senior in-stock manager)
Foxtrot: “Our key suppliers ship directly into our DCs. But now, for some suppliers we’re dealing with direct deliveries
into hubs, either on demand or simply direct replenishment to hubs” (Central operations director)
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Golf: “[…] easy for us to work with Golf because they only have one National DC. They then use their own distribution
network to replenish stores and the Burton FC. Sometimes, they do backhauling for us” (E-commerce manager)
Alpha: “Our key value proposition is freshness. Delivering direct from our CFCs without going through stores reduces
handling time” (Operations manager)
Bravo: “[…] in-store fulfillment model […] one-to-one allocation of store to consumer, range is limited by what’s available in the
allocated store. Consumers in the catchment area of the dark stores will have access to wider range “(Supply chain analyst)
Charlie: “Using centralized FCs for fulfillment and dropshipping allow us to offer convenience for in-store collection and wide
product range respectively” (Senior operations manager)
Delta: “Combination of centralized fulfillment and dropship from sellers enable us to offer the widest range of products
especially long-tail ones […]” (Senior vendor manager)
Echo: “Local inventory points allow us to offer one-hour delivery service […]”
Foxtrot: “We’ve the biggest home delivery network in the UK. The speed that we’re able to fulfill customers’ needs and stock
availability are second to none” (Central operations director)
Golf: “[…] difficult to replicate because we’ve so many stores, but the bit that makes a challenge for us is that we can’t move our
cut-off time as quickly as other retailers as we’ve got a lot more considerations” (Omnichannel value proposition manager)
Alpha: “Promotions, product range, merchandising right products and enhanced product content on the website are very
important for winning shoppers, if you try and promote as much for the suppliers without their support and investments,
you’ll go bust!” (Head of general merchandise)
Bravo: “We’ve employees based in Retailer B’s HO to do forecasting and order replenishment enabling instantaneous
reaction to demand volatility […] improves flow of information and stocks” (Commercial director)
Charlie: “Mostly it comes down to price, If you can do that, you’ll get the business and what we get is just standard
service.” (Head of dropshipping operations)
Delta: “Retailer C’s replenishment systems are designed more for general merchandise, not for CPG, and if we want
business improvement in our area, they will require us to invest more in their platform (E-commerce manager)
Echo: “Because we’re so transparent, partners can reach Retailer C very quickly and vice versa, allowing consumers to get
their products extremely fast” (Supply chain director)
Foxtrot: “Due to our relationship, we have the supplier commitment to manufacture and deliver on-time, and therefore we
can accurately work out the time to consumers” (Central operations director)
Golf: “We share varied levels of details with the suppliers depending, partly on our relationship with them. Some data we
make available as part of the package, if they support us with other opportunities” (Supply manager)
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Table V.

Table V.

Mixed results ( full data available upon request)
Alpha: “[…] 10-year partnership with Waitrose resulting in joint buying agreements with several suppliers allow Retailer
A to obtain competitive pricing translating to more competitive pricing for their consumers” (E-commerce manager)
Bravo: “[…] sophisticated collaboration involving supplier’s staffing at our Head Office enables fast response to demand
signals thereby improving availability and impact of contingencies” (Head online grocery)
Charlie: “Everyone is paying for failure, so it’s in both parties’ interest to get rid of it […]” (Head of dropshipping operations)
Delta: “We believe in selection, availability and good value for money. To meet these three, suppliers need to work with us in
a very transparent manner, be agile and action our forecasts […] deliver within agreed timelines […] all these have a domino
effect, so you can offer and sell more and consumers are happy” (Supply chain director)
Echo: “Partners know our ambition and because we’ve a huge shopper base, it attracts suppliers to adapt to our
requirements and in some cases, we obtain exclusivity in our product-service offering” (Senior in-stock manager)
Foxtrot: “[…] continues to be a huge opportunity, and we’ve pushed suppliers to develop dropship propositions to help us
increase range” (Buying manager)
Golf: “So we’d probably be looking with some of the suppliers, looking at future trends and opportunities to be trialed and
develop ahead of the rest of the market” (Supply manager)
Alpha: “We provide the highest convenience through our one-hour delivery proposition for customers by continuously
optimizing the flows within our network and with our carrier partner” (Chief technology officer)
Bravo: “Our in-store fulfilment structure combined with our own vehicle fleet allow us to offer our customers very
competitive delivery pricing with high delivery performance, often times exceeding customer expectations”
(Commercial director)
Charlie: “It’s obviously critical we combine the different aspects of delivery associated with the distribution structure, the
network flows, and the development of relationships with our core 3PLs in a way that allow us to offer an attractive
delivery service proposition and the highest level of customer service experience” (Supply chain analyst)
Delta: “Our fulfilment centers are strategically located around the country […] using our in-house developed systems to
connect with our market sellers, we build our competitive advantage around next-day delivery service for our Prime
members” (Senior manager)
Echo: “[…] Echo’s platform strategy enables full visibility across the entire network not only for us, but also for our
independent contractors, restaurants, retail stores, etc., to consistently deliver orders on time and in full” (Senior in-stock
manager)
Foxtrot: “[…] it’s all about how to optimize our network flows and ensuring the adopted network distribution structure
are aligned with our value proposition to obtain delivery economics and customer satisfaction” (Commercial director)
Golf: “They’re not mutually exclusive: optimizing our network structure, ensuring we maintain good relationships with
our supply chain partners, and offering a competitive delivery proposition are fundamental to consistently deliver high
service performance for our customers” (Supply chain and innovation manager)
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Fast

Type 4
Fast responsiveness
and high variety

Hybrid

Type 5
Hybrid responsiveness
and low variety

Type 6
Hybrid responsiveness
and high variety

Slow

Delivery responsiveness

Type 3
Fast responsiveness
and low variety

Type 1
Slow responsiveness
and low variety

Type 2
Slow responsiveness
and high variety

Low

High
Product variety

Conversely, because of its distributed store footprint with heterogeneous sizes and system
capabilities, Golf’s flow integration and coordination remain moderate. Golf relies
substantially on 3PLs to service its last-mile. According to the head of logistics,
“Our products are highly differentiated and many are exclusive, therefore we’re not
compelled to compete in the last-mile.” Unlike Alpha, which mainly leverages hierarchy
governance and to a limited extent relational contract to extend geographical reach,
Golf employs a mix of hierarchy, relational contract and market governance structures,
driven by access to desired capabilities. Alpha maintains high service uniqueness through
integrated service elements for competitive advantage but trades off service modularity,
limiting outsourcing. Golf maintains high service uniqueness through store differentiation
with high service modularity, enabling ease of outsourcing. The omnichannel value
proposition manager at Golf explained:
Our stores are our biggest asset; they are the public face of GOLF […] the control of customer
experience in-store is absolutely critical. Being in health and beauty means there are things you
simply can’t perform without human interaction […], the personalization and advice which
you can’t replicate with a computer.

Type 3 LMSN (Foxtrot) is based on fast delivery responsiveness (delivery speed: 8.22) and
low product variety (product selection: 7.69), with flexibility at its core. Foxtrot provides
convenience through its fast-track, same-day delivery proposition, and offers collection
from its 800 stores (convenience: 7.55). Regardless of store format, consumers have access
to identical product assortment. Foxtrot uses a decentralized network structure with local
inventory points enabling fast delivery speed. The central operations director told us:
“I know most click-and-collect operators will use couriers to deliver into store. The bulk of
our collect-in-store orders is sourced from the stores which is why we’re very effective and
fast.” Foxtrot has a unique hub-and-spoke store replenishment model with larger hub
stores fulfilling orders for the smaller spoke stores, and delivers via a milk-run model.
High flow integration is enabled by a distributed order management system with
moderate flow coordination due to legacy systems, limiting the interface compatibility.
Given its reliance on selected partners, interdependence is high. A mix of hierarchy,
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relational contract and market structures governs exchanges. The central operations
director emphasized:
We’ve to build up long-term trust with our key 3PL because when shit hits the fence, you need to
know you can rely on each other. And normally around peaks, companies who have the best
relationships with the 3PL will get better service.
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Type 5 LMSN (Bravo) is based on hybrid (slow and fast) delivery responsiveness
(delivery speed: 8.17) and low product variety (product selection: 7.69), combining Type 1
and Type 2 strategies to offer varying delivery speeds. Bravo provides convenience by
offering one-hour delivery windows and collection from its 317 dotcom-capable stores
(convenience: 7.44). Bravo fulfills 90 percent of online grocery orders from stores for speed
and 10 percent from its seven dark stores, aggregating demand for efficiency.
Dealing primarily in highly perishable commodities, it employs a high vertical and low
horizontal integration structure with a high geographic dispersion. A milk-run delivery
model is used to service the last-mile. Theoretically, the limited reliance on supply chain
partners relaxes flow coordination effort and interdependence. However, Bravo’s
decentralized structure reduces this effect as a means of countering structural complexity
and the associated forecasting challenges. Bravo’s top suppliers committed staff to work
alongside Bravo’s employees at Retailer B’s head office, to support demand planning and
replenishment efforts. As the e-commerce manager of a key FMCG supplier stated:
By having our people in their office, we have access to all their systems to allow us to do
collaborative forecasting, monitor sales and uncertainty and mitigate against those risks in a very
responsive manner.

Type 2 LMSN (Charlie) is based on slow delivery responsiveness (delivery speed: 7.23) and
high product variety (product selection: 8.64), with risk-hedging at its core. Charlie provides
convenience through collection from its 1,750 stores (convenience: 7.63), and has a
centralized structure, using a mix of hub-and-spoke and dropshipping distribution models.
Charlie has a low vertical and high horizontal integration structure inducing
high geographic dispersion to provide consumers with varying delivery capabilities,
through multiple product sources and carriers. Given Charlie’s heterogeneous supply base,
enabling high product variety but often with low volume contracted to any one supplier,
flow integration and coordination are moderate at best. As the head of dropshipping
operations indicated: “[The] integration platform [was a] basic sort of CSV file which didn’t
work amazingly well for larger vendors and it wasn’t scalable.” Charlie maintains a strong
networked governance structure leveraging ecosystem capabilities. Due to its use of
standardized services, service modularity is high, with a trade-off on service uniqueness.
The head of dropshipping operations stated: “Our systems and processes are very modular,
each having separate shelf packages but the way they are architected together is not
very good.”
Type 4 LMSN (Echo) has speed at its core, and is based on fast delivery responsiveness
(delivery speed: 8.60) with high product variety (product selection: 8.09). Echo provides
convenience through on-demand delivery within an hour or within a two-hour window
(convenience: 7.87). Echo is characterized by a decentralized structure, using a point-to-point
distribution model, coupled with low vertical and high horizontal integration. High product
variety is achieved by leveraging local inventories from partner vendors. Due to the
short lead-time, geographic dispersion is restricted to specific areas of operation. Flow
integration is low but countered by high flow coordination via a common application-based
platform accessible by partners in the LMSN. Echo’s strong IT capability enables high
information visibility, reducing opportunistic behaviors, despite market governance. Echo’s
transportation analyst told us: “We’ve full track and trace information via the handheld

device our delivery associates carry. This facilitates full visibility, performance tracking and
timely response to contingencies from fulfilment to order delivery.” As Echo relies on
vendors’ inventory and independent contractors for last-mile delivery, it maintains a strong
networked governance structure.
Finally, Type 6 LMSN (Delta) is based on hybrid delivery responsiveness (delivery speed:
8.00) and high product variety (product selection: 8.68), combining Type 3 and Type 4
strategies, to offer agility and varying delivery speeds. Delta provides convenience by
offering members free next-day delivery and collection from its 16,000 collection
points (convenience: 7.93). Delta is characterized by high centralization using a mix of
hub-and-spoke and dropshipping distribution models, coupled with moderate vertical and
high horizontal integration. Delta is steadily increasing its degree of vertical integration due
to saturation of delivery capacity in the UK market. According to the supply chain director:
“Our volume is growing so fast that it incapacitated the carrier network in 2012. So we
cannot rely on them any more and need to develop our own capabilities.” Like Echo,
Delta’s technological capability promotes efficient flows and reduces the negative effects of
market governance, while maintaining a heterogeneous supply base.
In the next section, we examine the interplay among the configurational attributes.
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4.2 Cross-case analyses and formulation of propositions
4.2.1 Internal interdependencies: network structure as nexus. Based on the coded
relationships in Table V, we cross-examine the dominant interdependencies with the
extant literature to answer RQ2 and develop the model in Figure 3. Leveraging the richness
of our data from multiple sources, we uncover key interdependencies within the LMSN
through interview data, and inductively develop new constructs that influence these
linkages drawing on mapping and interview data. The analysis examines the intensity of
links through archival records, and relates them to omnichannel performance via consumer
experience survey data. The uniqueness of our approach and data helps increase the
completeness of our analysis, enables triangulation and minimizes bias. In this section,
we discuss the interdependencies among the configurational attributes with new knowledge
translated into propositions.

Resource
orchestration

Supply base depth

Last-mile supply network
Service architecture

Omnichannel performance
Network structure
Consumer
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Relationship
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From Figure 3, we observe network structure as the nexus influencing all other
dimensions. The extant literature has focused on understanding how structure influences
flow. From the seminal works of Chopra (2003) and Stock et al. (1998), we infer that a
vertically integrated structure is likely to result in higher flow integration while a
horizontally integrated structure will result in higher flow coordination to be effective.
How network structure influences the other dimensions – relationship governance and
service architecture – is less understood.
From our case data, LMSNs with high vertical integration within the last-mile
distribution (Alpha, Bravo, and Foxtrot) have lower interdependence with their supply
chain partners as the majority of distribution activities are carried out in-house. Delta’s high
information visibility further reduces supplier contact, as activities are centrally coordinated
via the supplier portal. Interestingly, and counter-intuitively, as Bravo and Foxtrot
decentralize their distribution activities by equipping more stores with online fulfillment
capabilities or opening new stores, interdependence with partners increases. Further
probing revealed that, as the degree of inventory aggregation decreases, demand forecast
errors increase, promoting collaboration. According to Foxtrot’s central operations director:
With 30,000 SKUs across 800 locations, sales per store line at the tail is very low. It’s really hard to
know if that’s a trend given a sale of one unit, if average sale is one in four weeks. So we spend a lot
of time collaborating with our partners to optimize this.

Therefore, we posit:
P1. A vertically integrated LMSN structure is likely to result in lower interdependence
between the focal firm and its supply chain partners. This effect is reduced by
decreasing the degree of centralization.
LMSNs with high horizontal integration across their last-mile distribution (Charlie, Delta,
and Echo) have higher interdependence among their supply chain partners, and stronger
networked governance structures, allowing the retailers to leverage previously untapped
capabilities from the ecosystem. While intuitively, higher horizontal integration promotes
higher interdependence on distribution delivery systems, our findings suggest an effect
reduction as retailers increase the depth of their supply base (creating redundancies in
supply source) in conjunction with breadth extension (obtaining new product types).
According to Delta’s supply chain director:
We have multiple suppliers for the same product/service so that we get the best price and don’t
depend on any one supplier. Consequently, we don’t really build relationships with our suppliers.

Golf provides a convergent illustration by sourcing directly from product owners with
limited redundancies, and focuses on increasing the breadth of its supply base but not the
depth. According to the supply manager: “We recognized this is a problem as we don’t have
alternate suppliers. While this allows us to build strong relationships with our suppliers,
our risk exposure to stock-out is high.”
Based on this analysis, we posit:
P2. A horizontally integrated LMSN structure is likely to exhibit the elements of (a)
higher interdependence, and (b) stronger networked governance structures.
The effect with interdependence is reduced by increasing the supply base depth.
The other aspect of network structure is the degree of geographic dispersion. Sustaining
competitive advantage through differentiation in omnichannel retailing is increasingly
challenging as consumers have access to multiple channels to purchase their products.
Recently, attention has shifted toward understanding the roles of offline stores and online
websites, and their complementary or cannibalization effects (e.g. Gallino and Moreno, 2014).

We observed managers citing their offline store presence as a differentiating capability, while
pureplay retailers sought to provide faster delivery services and wider product selection.
Unique services are introduced through direct consumer-contact channels (e.g. stores).
For example, Bravo, Foxtrot, and Golf use coupons, attracting online consumers to their
physical stores. According to Golf’s omnichannel value proposition manager:
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Stores are absolutely our point of differentiation. We’ve beauty consultants to provide personalized
beauty services […] 75% of our online purchases are collected from stores […] Over 90% of the
U.K.’s population is within a 10-minute’s drive from a Retailer E store.
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Therefore, we posit:
P3. A geographically dispersed LMSN structure is better able to create greater
service differentiation.
4.2.2 Internal interdependencies: other factors. Interdependence influences the degree of
information sharing (Lejeune and Yakova, 2005). We observe the impact of interdependence
in shaping the degree of flow integration and flow coordination via modes, types,
and frequency of information sharing as dominant mechanisms. Interdependence associates
positively with flow coordination. Dyadic flow integration is enhanced by increasing
transaction frequencies and decreasing strengths of networked governance structure.
However, information visibility can alter the effects of these observed relationships,
as seen in the cases of Delta, Echo, and Alpha. According to Echo’s transport analyst:
“Because we have full visibility the moment an order comes in, we’re able to work with
partners to instantaneously respond to any disruptions.” Delta’s supply chain director
further highlighted:
We’ve a long tail of suppliers, so the kind of deep relationship that you’d have in a supermarket
with, for example, Unilever or P&G, just isn’t there […] Because we work with our suppliers
through the supplier portal which they can log in or connect via an API, we’re able to effectively
monitor and coordinate activities with real-time visibility. We talk on the phone only when
necessary.

Hence, it is posited that:
P4. A LMSN with low interdependence is likely to result in low flow integration and low
flow coordination between the focal firm and its supply chain partners. These effects
are reduced by increasing the degree of information visibility.
Relationships characterized by strong interdependence and governed by relational
contracts offer retailers a greater opportunity to develop differentiated services (Voss and
Hsuan, 2009). When the product/service becomes essential to sustaining competitive
advantage, hierarchy governance is often promoted. For example, the buying manager at
Golf told us:
We collaborate with brands and build good relationships with them to obtain exclusivity […]
When it becomes a core range like where we’ve exclusivity for many years, we acquire them.

Prior thinking on LMSNs specifies service performance levels based on the adopted network
structures that align with firm’s strategy (Chopra, 2003). Foxtrot contradicted the prevailing
wisdom when management took a reverse perspective to determine the types of
service outcomes it wanted to achieve and undertook a five-year transformation journey to
revamp its network structure and systems, later acquiring a unique nationwide, same-day
delivery capability.
Service architecture can also be decomposed into standardized elements that can be
easily outsourced and specialized elements that provide differentiation capability
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(Voss and Hsuan, 2009). We observe that standardized service elements are often high in
modularity, enabling ease of outsourcing, as service requirements are well specified. LMSNs
high in service modularity (Charlie, Delta, and Echo) have strong networked governance
structures and include market structure as a governance mechanism. In contrast, LMSNs high
in service uniqueness (Alpha, Foxtrot, and Golf) have weak networked governance structures
and incorporate hierarchy and relational contract as primary governance mechanisms.
Based on this analysis, we posit:
P5. A decomposed LMSN service architecture (into processes and sub-processes)
can effectively be categorized as (a) standardized elements that are easily
outsourced, promoting market governance, and (b) specialized elements
that provide differentiation capability, promoting hierarchy and/or relational
contract governance.
4.3 Equifinality and omnichannel performance
The effect of equifinality in our study is significant. The seven leading cases provide
six forms of LMSN to achieve high effectiveness (based on consumer experience rating) in
omnichannel performance. Type 1 provides further equifinality illustrations among variants
of the same type. As an illustration, the data in Table III (see Alphac and Foxtrotd)
demonstrate that flow integration can be achieved through lean competitiveness and cost
leadership techniques, delivering relatively high levels of order visibility (order tracking:
7.74c and 7.77d) and on-time delivery (8.19c and 8.25d) performance (see Table IV ).
We questioned the primary mechanisms driving performance resulting from
configuration. We found capabilities embedded in the LMSN configuration are the
underlying mechanisms driving performance. These are intrinsic capabilities that must be
exercised and supported by the requisite resources (i.e. structural and human capital)
through resource orchestration and information visibility, to maximize performance.
For example, Bravo has a decentralized network structure to enable fast delivery
responsiveness using in-store inventory. However, Bravo is unable to fully capitalize on this
capability due to its ineffective resource orchestration (breadth, depth, and life cycle)
(Sirmon et al., 2010), stakeholder pressures, and the lack of cross-channel visibility.
In particular, heterogeneous legacy systems stopped Bravo leveraging its intrinsic
capabilities embedded in the LMSN. According to the supply chain director:
We’re at a disadvantage and have been trying to get our legacy IT to adapt to the online retailing
world. In-stores systems are not equipped with the right capabilities to service online demands and
changing the entire infrastructure is expensive!

Therefore, we posit:
P6. LMSN configuration has intrinsic capabilities that positively influence omnichannel
performance when exercised. The effect between configuration and performance is
increased (decreased) by (a) more (less) effective resource orchestration, and
(b) higher (lower) global information visibility.
5. Discussion
This study of LMSNs in omnichannel reveals several insights, elaborating configuration
concepts through a set of propositions: first, the benefits between internally/externallymanaged dispersed and more localized models, and the interplay between network structure,
relationship governance and service architecture (P1-P3). Second, P4 sheds light on how
information visibility might impact the dynamics between interdependence and network flows.
Third, P5 provides new insights on the relationship between modular networks, governance,

and service flexibilities. Last, P6 highlights the concept of intrinsic capabilities in
conceptualizing LMSN configuration, and considers how resource orchestration and
information visibility influence the relationship between configuration and performance.
We now provide a more comprehensive elaboration of the key findings. Our empirically
developed taxonomy extends the previous frameworks focused either on the structural
dimension of LMSN (e.g. Chopra, 2003; Boyer and Hult, 2005) or ideal forms (Lim et al., 2016),
and considers that hybrids enrich our understanding of the trade-off between delivery
responsiveness and product variety. Our study also suggests that the presence of certain
variables can lead to reliable prediction of the remaining variables because they are
interdependent (see Table III). Configurations that display coherent patterns tend to result in
better performance, in our case, consumer experience. The effects of equifinality are present,
evidenced by the six forms of LMSN identified, resulting in comparable performance
(average of 75 percent for both consumer satisfaction and convenience). This supports
Katz and Kahn’s (1978) arguments of multiple, equally effective ways in which an
organization can achieve environmental or internal fit.
This study contributes to the continuing debate on the conflicting results between
configuration and performance in terms of effectiveness (e.g. Barney and Hoskisson, 1990;
Ketchen et al., 1997). We posit that the missing link lies in the concept of intrinsic
(or embedded) capabilities in configuration. That is, capabilities mediate the relationship
between configuration and performance. Capabilities that are exercised and well
implemented are more likely to result in better performance. This association supports
Shi and Gregory’s (1998) and Srai and Gregory’s (2008) studies on international
manufacturing networks. We confirm their arguments and extend them to the new
omnichannel context.
Within configuration, we observe interdependencies among the configurational
attributes and their associations with the omnichannel performance (see Figure 3).
Network structure is observed to be the nexus influencing the other dimensions.
This explains why the traditional structural focus reveals contradictory last-mile
performance in practice; it influences the other dimensions and requires a reciprocal “fit”
to deliver high performance. Retailers cannot replicate a network structure
(often observable) without adjusting other dimensions that might be less observable
(e.g. relationships). The classic failure of the online grocer, Webvan, provides an apt
illustration of a misfit between the adopted network structure and the crafted service
proposition (Delaney-Klinger et al., 2003). If our model had been applied, Webvan could have
been made aware of the need for configurational alignment. Our findings on the relationship
between geographic dispersion and service differentiation are supported by Luo’s (2016)
study: retailers use their physical stores as points of differentiation.
We also identify three omnichannel-relevant factors that influence the performance of an
LMSN and explain their roles: resource orchestration, supply base depth, and information
visibility. First, while a decentralized structure increases delivery speed, the effects are
increased/reduced by the ability of the managers to structure, bundle and leverage firm
resources supporting “quick action” (Sirmon et al., 2010). Firms need to make resources
commensurate with the embedded capabilities in LMSN to realize performance outcomes.
This is consistent with the findings of Shockley et al. (2015), who argue for the dynamic
coordination of capital investments with the complexity of product-service offerings.
Second, while a horizontally integrated structure increases interdependence, supply base
depth reduces its effects due to the creation of redundancies in supply source, thereby
reducing risk exposure. Last, while the use of market governance and the proliferation of
channels and product SKUs increase operational complexity and fragment information
flows, our study reveals information visibility can reduce these negative effects.
For example, the high complexity of Delta’s supply base ( W1 million suppliers)
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and product portfolio (W200 million SKUs) was countered by Delta’s ability to maintain
high information visibility in the LMSN, as evidenced by consumers’ high satisfaction
scores across several metrics (e.g. ease of ordering: 8.66). Our findings on information
visibility are consistent with Hardgrave et al. (2013), highlighting the positive effects of
information visibility on store inventory performance.
Through these propositions, our study lays the foundation for theory testing. Future
research could extend the developed configuration framework to other geographical areas,
specialty stores, and small to medium-sized retailers. Additionally, there are opportunities to
explore the extent of configuration-contingency fit before change becomes necessary;
demonstrating a need for simultaneous coordination among the structural, flow, relational
and product-service dimension, with the contingencies to stay viable in the dynamic
omnichannel environment. Indeed, configuration and contingencies interact to limit the
feasible set (Miller, 1981). In this regard, further studies could identify the critical
contingency factors (Lawrence and Lorsch, 1967) promoting the use of each LMSN type.
Additionally, we call for further cross-disciplinary studies to better reflect real-world
complexities, if this domain is to advance with practice development. Notwithstanding, our
study observes retailers’ tendencies to possess multiple LMSNs (e.g. Retailers B and C)
to establish the omnichannel capability. It would be interesting to examine the evolutionary
patterns across the taxonomy, and develop a model to measure the maturity of LMSN
capability. Finally, revisiting prior thinking about the trichotomous choice between
hierarchy, market, and relational contract governance, as well as concurrent sourcing
arrangements, presents further research opportunities.
6. Conclusions
This research has important implications for both theory and practice. Using a
configuration approach, we develop a middle-range theory for LMSNs, unraveling the
interdependencies among the configuration dimensions of LMSN (network structure,
network flow, relationship governance, and service architecture) and their associations with
omnichannel performance. We empirically extend Lim et al.’s (2016) conceptual study. Case
results suggest LMSN configuration directly influences omnichannel performance via
the concept of intrinsic capabilities. Further, our study develops a taxonomy of LMSNs
comprising six forms, with two hybrids, supporting the notion of equifinality in
configuration theory and confirming its relevance to the omnichannel context.
In particular, our findings suggest network structure as the nexus influencing the other
dimensions within LMSN configuration, which, if ignored, could result in configurational
misalignment impacting the omnichannel performance. This could possibly explain why the
prevailing emphasis on network structure without due consideration of other dimensions
characterizing an LMSN has in practice failed to provide workable prescriptions for the
selection of last-mile distribution structures. Additionally, we expound: how the physical
structural characteristics of an LMSN influences relational interdependence between the
focal retailer and its supply chain partners; the creation of service differentiation through
geographically dispersed LMSN structure; and how the LMSN service architecture can
be decomposed into standardized and specialized elements influencing the propensity for
outsourcing and the appropriate form of governance. Finally, through inductive
development, we identify resource orchestration, supply base depth and information
visibility as three omnichannel-relevant factors influencing LMSN performance: the
influence of supply base depth on the intensity of interdependence between the focal retailer
and its supply chain partners; the influence of effective resource orchestration and global
information visibility on LMSN configuration and performance; and the influence of
information visibility on the relationship between the degree of interdependence and the
degree of flow integration and flow coordination.

We respond to calls from retail scholars to investigate the last-mile operations in the
emerging omnichannel context (Piotrowicz and Cuthbertson, 2014; Hübner, Kuhn and
Wollenburg, 2016), and from OM/management scholars to further configuration-based
studies in uncharted territories (Boyer et al., 2000; Eisenhardt et al., 2016), characterizing
LMSNs in omnichannel retailing.
This study is of direct relevance to managerial practice due to the continuous growth of
internet-based transactions. First, it provides retailers a set of design parameters for the
(re)configuration of LMSNs and facilitates performance evaluation using the concept of fit
between configurational attributes. Our findings suggest practical guidance for managers to
select the appropriate LMSN type for adoption based on delivery responsiveness and
product variety. Second, the developed model sheds light on the consequential effects when
certain configurational attributes are altered, providing design indications. Finally, industry
trends show strong tendencies for retailers to hastily adopt new LMSN(s), in effect imitating
competitors’ models without fully understanding the complex interrelationships between
configuration elements. Our study reveals that retailers should exercise extreme caution
when doing so, given the investments required to implement a new LMSN and the
substantial lag in adaptation, which can create a mismatch with contextual factors.
This paper has some of the limitations of a case research approach. However, given the
nature of elaborating LMSN configuration, we believe this method was most appropriate for
uncovering interdependencies among the configurational attributes and for facilitating the
development of middle-range theory. Although our study focused on the UK context, we argue
the importance of control for context in order to minimize extraneous effects. We believe our
study findings can be applied to other geographical areas, by accounting for additional
contextual factors. Moreover, as this study has focused primarily on the effectiveness
dimension for evaluating omnichannel performance, future research can incorporate the
efficiency dimension, more appropriate in cross-geographical studies. Finally, while the
propositions are developed from limited cases, we have picked industry-leading cases, sought
robustness of empirical findings through theoretical and literal replications, and included
a wide range of product types to increase generalizability within the omnichannel context.
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Appendix 1

Case
Alpha

Principal informant

Key FMCG supplier (E-commerce manager) (No. 2), Flow manager (No. 2), Operations
manager (No. 1), Senior operations manager (No. 1), Head of general merchandise
(No. 1), Supply chain engagement manager (No. 1), Chief technology officer (No. 1)
Bravo Key FMCG supplier (E-commerce manager) (No. 2), Commercial director (No. 2), Head
online grocery (No. 1), Supply chain director (No. 2), Supply chain analyst (No. 1)
Charlie Head of dropshipping operations (No. 2), Senior Operations manager (No. 1), Key 3PL
(CEO) (No. 1)
Delta
Key FMCG supplier (E-commerce manager) (No. 2), Supply chain director (No. 2), Senior
vendor manager (No. 4), Senior manager (No. 2), Key 3PL (Executive chairman) (No. 1)
Echo
Transportation analyst (No. 1), Senior in-stock manager (No. 1), Supply chain director
(No. 1), Delivery associate (No. 2)
Foxtrot Central operations director (No. 3), Buying manager (No. 2), Commercial director (No. 1)
Golf
Key supplier (E-commerce manager) (No. 2), Head of logistics (No. 2), IT analyst (No. 1),
Supply manager (No. 1), Omnichannel value proposition manager (No. 1), Senior supply
chain manager (No. 1), Supply chain and innovation manager (No. 1), Key 3PL
(Vice president operations) (No. 1)
Total

No. of
interviews
9
8
4
11
5
6
10

53

Table AI.
Overview of
interview data
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Appendix 2. Condensed interview protocol
(1) General information
•

Capture the LMSN configuration using mapping tools.

•

Obtain company background – history, annual revenue, profit and growth rate,
sales channel, product portfolio/SKUs, consumer portfolio, omnichannel value proposition
and product-service offerings.

(2) Last-mile supply network configuration
•

How does [company name] make decisions with regard to product portfolio mix?

•

How are the target consumers/market segments for each sales channel managed?

•

How many types of distribution structures do you have to fulfill online orders? Why?

•

How does [company name] cope with the complexities of omnichannel retail?

•

In order to understand your e-commerce operations, could you describe in broad terms
the fulfillment and distribution process, returns management, and the enabling IT system
and infrastructure?

•

Who are your top suppliers/retail partners? What kind of relationships do you have
with them?

•

Who are your top 3PL partners? What kind of relationships do you have with them?

•

Could you broadly describe how [company name] designs its omnichannel value
proposition/product-service offering?

•

What are the desired performance outcomes (for e-fulfillment and delivery) and how are
they measured?
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Abstract
Purpose – The purpose of this paper is to take a professional service operation (PSO) perspective to
reconceptualise a persistent pedagogical dilemma of teaching large classes into a process design challenge.
This enables developing a solution that reduces labour intensity and improves the customisation of teaching.
Design/methodology/approach – This work is based on a single-case analysis of an undergraduate
operations management course taught at a UK-based global top-50 business school. The research process
follows the design science approach where a prior course design is analysed and a redesign is presented,
refined and tested using data on student satisfaction.
Findings – The course redesign is based on the flipped learning pedagogy, and uses a combination of
process analysis and educational science perspectives. The redesign seems to provide the benefits to students
without increasing labour intensity. The developed six-step systematic approach should reduce the labour
intensity of university-level teaching operations, while providing additional possibilities for customisable
in-class active learning.
Research limitations/implications – The empirical findings from the single-case design cannot be
directly generalised to other contexts. However, the developed six-step systematic approach for redesigning
the university-level teaching process should be applicable to other teaching operations to drive value creation
and improve processes.
Originality/value – This study shows how the resource-constrained value creation of teaching operations
can be improved systematically using process analysis perspectives. The work also scrutinises the flipped
learning pedagogy from a PSO perspective and shows its benefits for improving teaching operations
compared to traditional lecturing.
Keywords Service design, Process improvement, Teaching and learning, Flipped learning,
Professional service operations
Paper type Research paper

1. Introduction
How can better economic growth be facilitated and how can education contribute to this
process? Why is productivity improvement more difficult to achieve in services compared to
manufacturing? Such fundamental questions are more relevant than ever and serve as the
inspiration for this paper. Researchers are seeking ways to improve service productivity
(e.g. Gronroos and Ojasalo, 2004; Schmenner, 2004), but more solutions are needed. The
centrality of human resources and their capabilities in modern economies make education
systems critical for long-term economic growth. At the same time, universities feel pressure to
improve their operations, while facing significant resource constraints and increasing global
competition. Entrants, such as Khan Academy, Coursera and EdX, have radicalised parts of
the education sector by using the internet and communication technologies (ICT) to drive
innovation. These actors deliver teaching contents, materials and courses to the masses of
people around the world with ease of use and low costs that would have been impossible just
two decades ago. Yet, while universities are struggling to respond to these developments,
most of them only use ICT for communication (Arbaugh et al., 2013; Arenas-Márquez et al.,
2012; Greasley et al., 2004) and continue to rely heavily on mass lecturing.
Lecture-based teaching enables universities to increase class sizes and seems to offer
possibilities for surviving their current financial realities. However, lecturing has been
identified as counterproductive for students’ learning due to the lack of interactions and
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feedback in the classroom (Hattie, 2012; Hattie and Yates, 2013). The drawbacks of lecturing
manifest in the persistent pedagogical dilemma of lecturing producing significantly worse
learning results than individual tutoring (Bloom, 1984). Educational scientists have long sought
to solve this dilemma (e.g. King, 1993; Mazur, 1997); however, despite their attempts and the
pressures from new ICT-based education providers, lecturing still dominates university
curricula. This paper argues that the perspectives of educational science could be enriched
through insights into process analysis, in order to develop teaching operations that could
provide better learning, even with tight resource constraints. In particular, many providers of
professional service operations (PSOs) struggle in the same ways as universities to provide
customised high-value services to a larger numbers of clients (Chase, 1978). As an example of
efficient mass service, low-cost airlines are able to provide transportation services to millions of
people with very low cost structures. Similarly, universities need to provide education much
more efficiently, but in a manner that provides good results in terms of students’ learning.
This study reconceptualises the pedagogical dilemma of large classes into an operations
management (OM) challenge. The idea is to simultaneously improve the value and efficiency
of teaching operations through systematic process improvement (see Bitner et al., 2008).
This work focusses on studying the systematic ways to apply such a process improvement.
Then, the outcome of this process improvement should be a service process design that
requires both lower labour intensity as the main factor of cost and improved customisation
for increased value (see Schmenner, 1986). For example, while low-cost airlines balance low
customisation with low labour intensity, medical doctors justify their high labour intensity
with the high level of value provided by the customised service. Accordingly, universities
should seek to balance these two axes, which requires a thorough understanding of
pedagogies for alternative teaching designs. Furthermore, process performance is driven by
the management of customer contacts (Chase, 1978; Sampson, 2012) because this affects
both labour intensity and customisation. Process automation technologies can facilitate the
effective management of customer contact (Harvey, 1998) by reducing manual labour and
allowing customers to access services online, anytime and anywhere. This paper argues for
the need to cross-fertilise PSO and educational science perspectives to develop ways of
redesigning university teaching that reduce labour intensity and better customise teaching
approaches to individual needs. Accordingly, the work focusses on the process for
improving university teaching, through addressing the following research question:
RQ1. How to redesign university-level teaching operations to reduce labour intensity
and to improve customisation?
The following literature review provides a theoretical background for the work through
analysing and synthesising the literature on PSO and flipped learning in order to define the
main challenge of university lecturing and identify possible avenues towards a solution ( for
a summary of these, see Table I in Subsection 2.3). Section 3 presents the research methods
that build on a single-case design following the design science approach where a solution
proposal is developed, refined and tested ( for the research process, see Subsection 3.1).
Section 4 presents a novel six-step approach that represents the process for redesigning
teaching operations and the outcome from this process as a course redesign for an
undergraduate OM course (see Subsection 4.1 and Appendix 1 for the course syllabus).
Section 4 also presents the findings from the analysis of student feedback on the course
redesign (Subsection 4.2). Finally, Section 5 discusses the paper’s implications for academia
and teaching practices, as well as the limitations and future research avenues.
2. Literature review: university teaching process improvement
This section analyses university teaching from a PSO perspective in order to study how
different teaching approaches affect process design and to explore how university teaching

operations could be improved through alternative process designs that are informed by
pedagogical perspectives. To achieve this, PSO and educational science literature
perspectives are synthesised in Subsection 2.3 and summarised in Table I.
2.1 University teaching as a PSO
This work perceives university teaching as a PSO where value is co-created together with
students. Service operations generally process people, their belongings or information
(Wemmerlöv, 1990; Sampson, 2000), while PSOs mainly process information and people’s
knowledge. PSOs are considered knowledge intensive, which refers to value creation that
largely results from the knowledge of and decisions made by the service personnel
(von Nordenflycht, 2010; Harvey et al., 2016). For example, discussing complex topics with
students requires the instructor to possess professional knowledge of the topics and
pedagogies, as well as the capabilities to interact effectively with students. PSOs can be
characterised based on four dimensions: routinisation (Wemmerlöv, 1990; Lillrank and
Liukko, 2004), customer contact (Wemmerlöv, 1990; Sampson, 2012), customisation
(Silvestro, 1999; Schmenner, 1986, 2004) and the role of technology (Boone and Ganeshan,
2001; Lawrence et al., 2016). This subsection discusses these dimensions and examines the
challenges of traditional lecturing.
The routinisation of processes involves reducing task variety (Wemmerlöv, 1990).
This can be valuable for process improvement because it allows for the use of lower-skilled
resources and automation to drive process efficiency (Lewis and Brown, 2012; Lawrence
et al., 2016). PSOs consist of a combination of non-routine, routine and possibly standardised
processes (Lillrank and Liukko, 2004). Non-routine processes allow for flexibility but require
low volumes, while routine and standard processes enable higher volumes but provide less
flexibility (Wemmerlöv, 1990). Customer-facing processes often require flexibility because
they build on the judgement of professional service personnel, which makes them
non-routine and difficult to standardise (Brandon-Jones et al., 2016). It is usually assumed
that customers prefer more interaction (e.g. Chase, 1978; Harvey, 1998; Harvey et al., 2016),
which requires non-routine processes. For example, students are considered to prefer
face-to-face delivery rather than independent studies. The challenge is that non-routine
processes require flexibility and are much more reliant on the individual instructor’s skills,
thus making the process less amenable to automation (Wemmerlöv, 1990). The central
tension in designing university teaching processes is between the required flexibility and
the simultaneous need for routinisation (see Lawrence et al., 2016).
Direct customer contact distinguishes service operations from manufacturing (Sampson
and Froehle, 2006), which poses particular challenges for process control. Chase (1978)
characterises general production operations, depending on customer contact, into: pure
service, mixed service, quasimanufacturing and manufacturing. PSOs are often considered
pure services (e.g. Wemmerlöv, 1990; Harvey et al., 2016) because of their knowledge-intensity.
However, mass lecturing barely has more interaction than quasimanufacturing, but does not
benefit from process automation like a typical quasimanufacturing process does. Accordingly,
to be categorised, some PSOs need to be decomposed into their constituent sub-processes.
Characterising sub-processes can be done using Wemmerlöv’s (1990) distinction of
customer contact: direct contact through physical presence, indirect contact through media
and no contact (see also Sampson, 2012). Direct interactions among students and instructors
provide possibilities for feedback from learning, which is identified as essential for
learning (Hattie, 2008, 2012; Hattie and Yates, 2013). However, analysing sub-processes of
teaching operations may reveal the possibility to move simple transactions away from
direct contact, which could improve process efficiency by allowing for routinisation and,
possibly, automation (Karwan and Markland, 2006; Lawrence et al., 2016). This would
provide more possibilities to benefit from scale, time independence and lower-skilled
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labour, as well as improve the specialisation of the workforce and resources (Chase, 1978;
Wemmerlöv, 1990). However, despite mass lecturing involving little real interaction, it is still
time-dependent, requires highly skilled labour and benefits from specialisation and scale only
to a small degree.
Customisation of services is important to serve the individual needs. For example,
medical doctors should listen to their patients carefully in order to diagnose the conditions
correctly and treat the patient with courtesy and respect. Schmenner (1986) presents an
impactful service process categorisation that is based on the process’s labour intensity and
the degree of interaction/customisation. He describes university teaching as follows:
“seldom do student consumers actively intervene in the process. Thus college teaching has a
comparatively low level of interaction. […] College teachers, on the other hand, are reluctant
to throw out the syllabus to accommodate student desires: they ‘teach what they know’ ”
(Schmenner, 1986, pp. 22-23). Accordingly, traditional lecturing can be considered a
labour-intensive process but relatively low in both interaction and customisation, which
often results in high costs and low value. This paper intentionally differentiates between
interaction and customisation because they are interdependent but not in a linear manner.
Studies have found that most services reach optimal productivity when customisation is at a
similar level with labour intensity (e.g. Chase, 1978; Silvestro, 1999; Schmenner, 2004).
Technologies can be used as the enablers of alternative PSO process designs, thus
improving quality and cost performance simultaneously (Harvey, 1998). A combinatorial
approach involves new enabling technologies, such as ICT, together with process redesign to
drive customer value and process efficiency (Boone and Ganeshan, 2001; Karwan and
Markland, 2006; Lawrence et al., 2016). ICT can be used in PSO operations for two main
purposes: to collect and document information, or to be a part of the production process itself
(Boone and Ganeshan, 2001). Universities use ICT mainly for course communication and
delivering various documents to assist with the logistics related to managing courses
(Arbaugh et al., 2013; Arenas-Márquez et al., 2012; Greasley et al., 2004). However, Boone and
Ganeshan (2001, p. 485) found out that only “technology which becomes a part of the
production process is associated with productivity improvements, while information
technology which merely documents or collects information is not”. New education providers,
such as Khan Academy and Coursera, use ICT as part of their core teaching delivery process,
while universities usually only do this in distance learning (DL) programs, despite mass
lectures being de facto routinised processes delivered by manual labour. Accordingly,
universities are deprived of the productivity gains that existing ICT can provide.
2.2 The pedagogical dilemma of large classes and attempts to find solutions
In university teaching, value is defined by students’ learning (Barr and Tagg, 1995), which is
co-created in a process wherein students interact with their peers, the instructor and the
course materials. According to Bloom’s (1956) taxonomy, students’ learning takes place
along six levels of cognitive skills that increase in sophistication: knowledge,
comprehension, application, analysis, synthesis and evaluation. An effective way to
achieve excellent learning results is individual one-on-one tutoring (Bloom, 1984), which is
characterised by rich instructor-student interaction and active learning. However,
universities have responded to cost pressures largely by providing more lecture-based
teaching to enable increases in-class size (Hornsby and Osman, 2014; Maringe and Sing,
2014), despite the fact that mass lecturing has been identified as counterproductive for
students’ learning for a number of reasons. In particular, the instructor lacks time to address
the students’ individual learning needs and cultural diversity (Maringe and Sing, 2014),
which leads to little two-way communication (King, 1993, 1994) and reduced possibilities for
questions and discussions (Cuseo, 2007; Maringe and Sing, 2014). In large lectures, students
are often unprepared and unmotivated because of reduced accountability and lack

opportunities for feedback on their learning (Michaelsen et al., 1982; Carbone and
Greenberg, 1998). This creates challenges in developing communication skills, critical
thinking and problem solving (Carbone and Greenberg, 1998; Hornsby and Osman, 2014).
Together, these issues contribute to mass lecturing producing, on average, significantly
worse learning results than individual tutoring (Bloom, 1984; Cuseo, 2007; Maringe and
Sing, 2014). Accordingly, a persistent pedagogical dilemma is how to achieve learning
results similar to those of individual tutoring when teaching larger classes.
Mazur (1997) made one of the earliest attempts to solve this dilemma with large classes.
The idea is to remove unnecessary content delivery from the lectures by providing students
with lecture notes (Mazur, 1997), reading tasks (e.g. Berrett, 2012) and/or pre-recorded video
“lecturettes” (Bergmann and Sams, 2012) before the lecture. This strategy was later given
several names: “flipped learning”, “classroom flip”, “inverted classroom” and “flipped
classroom”. This study uses the term “flipped learning” to reflect a student-centred
approach where learning has priority over teaching ( for more information on the learning vs
teaching paradigm, see Barr and Tagg, 1995). The word “flipped” has a dual meaning in this
context. First, in-class activities are flipped with those that are traditionally completed
outside of class (Bishop and Verleger, 2013). Second, Bloom’s (1956) taxonomy is flipped
upside down in terms of the cognitive skill levels addressed in-class vs outside of class.
Traditional lecturing generally targets lower-level cognitive skills (Bloom, 1956), such as
knowledge and comprehension, through content delivery, while homework traditionally
requires students to go beyond those skills into analysis, application and, possibly, into
synthesis and evaluation. Flipped learning intentionally targets the higher levels of learning
in class where students have access to the instructor who can support them during these
challenging learning tasks, while students acquire general knowledge and comprehension at
home before coming to class (Bergmann and Sams, 2012; Hibbard et al., 2016).
Flipped learning can be used without modern technologies or by blending online elements
(Arbaugh et al., 2013; Asarta and Schmidt, 2017) with in-class instruction (Gilboy et al., 2015;
Velegol et al., 2015; Hibbard et al., 2016). Flipped learning was first implemented using online
video lecturettes as blended elements at Woodland Park High School in Colorado during the
2007-2008 academic year (see Bergmann and Sams, 2012). Thanks to the recent developments
in modern ICT, this practice has become popular in subjects, such as chemistry, physics,
maths, engineering, medicine and business. For practical execution of flipped learning, it is
essential that the approach is explained to the students at the beginning of the course and that
it is presented as a potentially beneficial learning strategy. This should allow the majority of
students to see the benefits of flipped learning over traditional lecturing (Gilboy et al., 2015);
however, a small proportion will likely not be convinced of its efficacy and prefer traditional
lecturing (Hibbard et al., 2016). The instructor will also need to be prepared for additional time
spent on recording the video lecturettes (Gilboy et al., 2015), which should be considered as an
initial investment that yields benefits later on.
Flipped learning is expected to bring several benefits to learning. First, the approach
allows more time in the classroom for linking the subject better to practice through site
visits and guest lectures (Gilboy et al., 2015; Velegol et al., 2015), which should make learning
more interesting (Bergmann and Sams, 2012). Second, flipped learning is expected to
improve student engagement in class (Meltzer and Manivannan, 2002; Velegol et al., 2015;
Hibbard et al., 2016), which could improve learning results. Better student engagement can
be achieved by encouraging dialogue between the instructor and students, using
pedagogical methods, such as “think-pair-share” or “jigsaw” (King, 1993) and using
communication aids, such as flash cards (Meltzer and Manivannan, 2002) or modern ICT
(Bergmann and Sams, 2012). Third, customising teaching to student needs can be improved
thanks to reduced time spent on pure content delivery (Mazur, 1997; Bergmann and
Sams, 2012). Customisation can mean altering the breadth and depth of a covered topic,
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providing more support to those in need and allowing more choice in how students interact
with the course contents in terms of time, location and possible revision (Bergmann and
Sams, 2012; Velegol et al., 2015). This can involve a variety of peer-to-peer and instructor-tostudent interactions (Mazur, 1997; Velegol et al., 2015) and increased possibilities for
feedback that further improve learning (Hattie, 2008, 2012). Fourth, the introduction of video
lecturettes can allow students to acquire theoretical knowledge independently without the
need to involve the instructor directly (e.g. Bergmann and Sams, 2012; Berrett, 2012).
The video lecturettes also remove pure content delivery from the lectures so that more time
can be spent on active learning strategies (King, 1993, 1994; for information on execution,
see Bishop and Verleger, 2013). Fifth, flipped learning is often used in conjunction with
formative online quizzes that are expected to incentivise learning in a timely manner and
throughout the course (Bergmann and Sams, 2012; Velegol et al., 2015), thereby providing a
balanced cognitive load for students. This study tested the expected benefits of flipped
learning through student feedback, which is reported in Subsection 4.2.
2.3 Synthesising the PSO and educational science literature for improved teaching operation
The improvement of teaching processes aims to make learning as effective as possible.
Learning is mainly hindered by lecture-based teaching, which only allows 2 per cent of
students to achieve the same results as one-on-one tutoring (Bloom, 1984). Translating this
persistent pedagogical dilemma into a process design challenge can be done by categorising
service processes based on labour intensity and customisation (Schmenner, 1986).
In particular, individual tutoring enables great amounts of customisation to balance its
labour intensity, while mass lecturing usually offers low interaction despite being relatively
labour intensive. Accordingly, a balance should be sought between labour intensity and
customisation, which can be achieved through process analysis and searching for answers
to Chase’s (1978, pp. 141-142) questions: “Can you realign your operations to reduce
unnecessary direct customer service? […] Can you enhance the customer contact you do
provide?” Answering the first question would reduce the labour intensity of lecturing, and
answering the second question would allow for increased customisation for better value,
which could justify high labour costs (see the RQ1 in Section 1).
The basic process design challenge with university lecturing is similar to that of
consumer banking a few decades ago. This challenge was resolved by repositioning
activities that were traditionally carried out by manual labour to be delivered by
automated teller machines and the internet (see Chase, 1978; Karwan and Markland, 2006).
This process automation (Boone and Ganeshan, 2001; Karwan and Markland, 2006)
reduced labour intensity and cost (see Schmenner, 2004), thus creating a
quasimanufacturing approach (Chase, 1978). When using process automation for
teaching, the ways in which the customer interface is managed become crucial (Chase and
Tansik, 1983; Harvey, 1998) and require a clear distinction between strictly controlled
automated indirect interactions and enhanced direct interactions in the classroom.
In particular, manual routine content delivery can be redirected outside of the
classroom (Mazur, 1997) and automated using video lecturettes (Bergmann and Sams,
2012; Bishop and Verleger, 2013) that allows for more time in the classroom to target
higher levels of Bloom’s taxonomy. Here, active learning and improved feedback on
learning (King, 1993, 1994; Hattie, 2008, 2012) are emphasised in class, which allows for
more customisation. This paper refers to this approach as “technology-enhanced flipped
learning” (Bergmann and Sams, 2012). This approach allows for previously idiosyncratic
knowledge possessed by the instructor to become embedded in software automation so
that the instructor can focus on teaching through direct interaction (Chase, 1978;
Lawrence et al., 2016). Table I summarises the cross-fertilising PSO and educational
science perspectives to solve the main challenge of lecturing, as described above.

PSO design perspective
Main challenge High labour intensity, but low
of lecturing
customisation (Schmenner, 1986, 2004)
Possible solution Process redesigned based on relocating
manual routine activities away from direct
contact (Chase, 1978; Karwan and
Markland, 2006)
The solution is (a) Process automation for manual tasks
based on
(b) Enhanced customisation for high-contact
tasks (Chase, 1978; Lawrence et al., 2016)

Educational science perspective
Large classes produce worse learning than
individual tutoring (Bloom, 1984)
Pure content delivery without interaction
removed from in-class (Mazur, 1997)
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(a) Video lecturettes for pure content delivery
(b) More time in-class for targeting higher
levels in Bloom’s taxonomy (e.g. Bergmann
and Sams, 2012; Bishop and Verleger, 2013)
Benefits of
Scale, time independence, lower-skilled
Large classes manageable, video lecturettes
automated tasks labour, and specialisation of workforce and viewed at own convenience and do not
Table I.
resources (Chase, 1978; Wemmerlöv, 1990) require skilled labour, but allow
The main challenge of
specialisation among technical skills,
lecturing and the logic
pedagogies and content (e.g. Bergmann and for a possible solution
Sams, 2012; Berrett, 2012)
analysed across PSO
Benefits of
Better customisation (Schmenner, 1986,
More active learning and feedback (King,
and educational
science perspectives
enhanced contact 2004; Silvestro, 1999)
1993, 1994; Hattie, 2008, 2012)

To improve a process, it is first necessary to identify the particular sub-processes that
need to be redesigned and relocated. For this purpose, teaching operations can be mapped
using service blueprinting (Shostack, 1984), which focusses on visually depicting
processes and identifying the points of customer interaction (Shostack, 1984; Bitner et al.,
2008; Biege et al., 2012). Sampson’s (2012) process chain network (PCN) analysis builds on
service blueprinting to improve processes in a visual manner. He suggests that PCN
analyses could be used for a number of purposes; however, this study uses it to analyse
teaching operations at the level of individual activities. The activities involved in a
traditional lecture can be characterised using Sampson’s (2012) PCNs based on the
intensity of the interaction. For example, independent processing involves no interaction,
while the other actor is physically present in the process steps of direct interaction
(see also Wemmerlöv, 1990). In surrogate (indirect) interactions, the parties do not meet,
but one of them acts on the information, materials and belongings provided by the other
(Sampson, 2012). For example, the instructor can prepare teaching technologies
independently of the students, but reviewing student feedback requires accessing
information that originates from the students. A PCN analysis identifies the most
interaction-intensive activities, thus revealing the possibilities to relocate these activities
to lower levels of interaction.
3. Research methods: the single-case design science approach
This study follows the design science approach (van Aken, 2004; Holmström et al., 2009) to
define the problem to be studied and then search for possible solutions. The rationale for
using this approach is that developing education cannot be a theoretical-analytical science,
such as physics; rather, it has to be based on practical experiments, tests and learning to
establish knowledge in a manner that is somewhat similar to medicine. Furthermore,
developing teaching methods is about designing artificial systems, which means that it is
literally a science of design (see Peffers et al., 2007). In the OM field, design science research
is entering the mainstream, partly thanks to the Journal of Operations Management
recently introducing a new department devoted to studies that use this approach (van Aken
et al., 2016). The first empirical results of this department were published recently
(Kaipia et al., 2017). Design science aims to produce knowledge that can be used to

IJOPM
38,9

1772

implement the actions that improve the design of operation systems (van Aken et al., 2016),
such as university teaching. Improving university-level teaching operations requires a rich
and detailed understanding of the interactions between the phenomena and contexts.
Therefore, a single-case design (Yin, 2009) of a university course was deemed the best
option available. Furthermore, approaching this practical design challenge requires the
possibilities to modify teaching operation, test the implications and possibly make
additional modifications to the teaching process, which is in line with the design science
approach (van Aken, 2004; Holmström et al., 2009).
3.1 The research process
The research process in this study followed the design science research phases described by
Holmström et al. (2009):
(0) Starting from a fuzzy or ill-defined problem.
Universities currently face tight resource constraints and increasing
competition from other universities, as well as from new education providers
(see Section 1). This situation was identified to highlight the pedagogical dilemma
of the prevailing mode of teaching, which is that lecturing large classes does not
provide nearly as good learning results as individual tutoring (Bloom, 1984).
(1a) Constructing and defining the problem.
The literatures on PSO and educational science were reviewed (see Section 2),
in order to reconceptualise the persistent pedagogical dilemma of large classes
into one that could be systematically analysed and possibly solved. Accordingly,
lecturing was identified as labour-intensive but not customised, thus creating an
imbalance in Schmenner’s (1986) service process categorisation. A possible
solution (Peffers et al., 2007) aims to balance the labour intensity and
customisation of teaching operations by improving the process design.
Accordingly, the problem was defined in the form of a research question
(presented initially in Section 1):
RQ1. How to redesign university-level teaching operations to reduce labour
intensity and to improve customisation?
(1b) Developing a solution proposal.
This study used a combination of process analysis and educational science
perspectives to develop a proposal to solve the problem described above.
This involved dividing teaching into two parts: pure content delivery redesigned
for minimum labour intensity and in-class activities redesigned for better
customisation of learning (see Subsection 2.3 for the logical foundation and
Subsection 4.1 for the practical execution). The solution proposal materialized in
the form of a full redesign of a lecture-based OM course for Spring 2015, which
relied on technology-enhanced flipped learning.
(2a) Solution refinement.
Student feedback and self-reflections from the course in 2015 were used to
refine redesign of the course, which included slight amendments to the content,
such as emphasising active in-class group learning tasks and adding four
additional video lecturettes (see Subsection 4.1). The course redesign was then
considered ready for field testing.
(2b) Field testing the refined solution.
The refined course redesign was implemented for the same undergraduate OM
course in the Spring of 2016. A student feedback survey was designed to test the

solution by explicitly targeting the potential benefits of flipped learning described
in the literature (see Subsection 2.2 for the literature perspective and Subsection 4.2
for empirical testing).
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(3) Developing substantive theory and/or establishing theoretical relevance.
The findings of this study are presented in the paper and used for laying the
groundwork in order to form an understanding of the ways in which teaching
processes can be systematically improved (see the six-step approach described in
Subsection 4.1). The implications of the work are presented in Subsections 5.1 and
5.2 to establish theoretical and managerial relevance, upon which future studies can
be built in order to develop teaching operations further.
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The research process included a combination of inductive and abductive reasoning
(see Mantere and Ketokivi, 2013). Phase 1a involved an iterative process where the
literatures on PSO and educational science were reviewed, while searching abductively and
iteratively for ways to cross-fertilise those literatures and reconceptualise the problem in
order to better allow searching for solutions. Even the research question presented in this
paper is the result of refining the original formulation several times as the understanding of
the phenomena increased. In Phase 1b, the best candidates for process redesign were sought
based on abductive iterations in the literature, empirical data, analysis and conclusions.
The process improvement included developing a six-step approach (see Subsection 4.1) that
described how the improvement would take place. In Phase 2a, findings from the
implementation were collected and used (Step 6 in the six-step approach) to refine the course
redesign and to find a better solution to the RQ1. This meant going through the six steps of
the developed systematic approach anew, resulting in a refined solution that was used in the
course in the Spring of 2016. The course syllabus in Appendix 1 presents the details of the
redesigned course, while Subsection 4.1 presents the ways in which the redesign was
created. The redesign was then field-tested in the Spring of 2016 by collecting student
feedback on the potential benefits of the flipped learning design, the findings from which
are presented in Subsection 4.2. The student feedback was analysed using a quantitative
analysis of the satisfaction and a qualitative content analysis of student insights on the
different elements of the expected benefits (see Subsection 2.2) of flipped learning.
3.2 Sampling logic
The researchers selected the case study using purposeful sampling (Yin, 2009). Both the
research question and the design science approach required researchers to have the possibility
to acquire confidential data on student satisfaction and to be able to redesign the course to test
the proposed solution. Therefore, the sample focussed on a course that was taught by the
authors, which was an OM course with business and management undergraduates at a
UK-based global top-50 business school. The course was comparable to most introductory OM
courses in business schools, at least in the UK. More than 300 students usually take the course,
but recently the numbers have gone up to around 400. This large number of students
highlights the need to skilfully manage the labour intensity of teaching, which suits the
study’s objectives perfectly. The nine-week course involved a two-hour weekly lecture and a
one-hour seminar with one of several alternative seminar groups.
A survey was distributed to the students using the course virtual learning environment
(VLE) to field-test (see Holmström et al., 2009) the modified course redesign in Phase 2b.
Qualitative and quantitative student feedback was collected on different aspects of the
course design in order to construct and understand the effects of customisation from a
student perspective. All of the students in the course were targeted for the survey; therefore,
the ideal sample was the entire population of the course. There were 379 enrolled students in
the course, out of which 375 showed some activity on VLE and 369 took the final exam.
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We considered the 375 that showed activity on the VLE to be the sample for this study,
because a complete lack of activity on VLE made it impossible to contact the student
(see Lambert and Harrington, 1990). Therefore, the fully inactive students were excluded
from the sample. Responses were secured from 75 individual students, which means that the
realised response rate was 20.0 per cent. We tested the possibility of non-response bias using
the Kruskal-Wallis H test because the data were ordinal (1-5 on a Likert scale) and somewhat
skewed. For this purpose, the answers from three successive response waves were
compared (Armstrong and Overton, 1977; Lambert and Harrington, 1990), which showed no
statistical differences between the groups of responses. Accordingly, the test indicates that
the non-response bias had no significant effect on the quantitative survey results.
3.3 Data collection and analysis
The student survey yielded both qualitative and quantitative data. The qualitative section
required students to answer three types of text-based questions on the VLE. First, the
students listed up to three things they enjoyed about the course. Second, they listed up to
three things that could be improved. Third, they provided suggestions on how to improve
the course. The students had the opportunity to give feedback at their preferred time and
location to make sure they were able to provide their honest opinions. All of the student
survey data were anonymised to guarantee the full confidentiality of individual students,
and the findings are reported here on the level of the entire student cohort.
The study operationalised the key constructs of interest in the following manner. First,
labour intensity was defined as the incurred labour costs in relation to the total costs to run the
teaching operation (Schmenner, 1986). The total costs of the particular teaching operation
were assumed constant during the studied period. This assumption was justified because as
the course redesign did not add any resource requirements for delivering the course. This was
mostly thanks to the wealth of high-quality resources available at the focal school to support
technology-enhanced learning, which might not be the case elsewhere. For the labour costs,
the authors followed their own resource utilisation, which remained at the same level as the
previous year, except for the additional time spent on recording the video lecturettes.
However, the recording was a one-time investment that required a similar amount of work as
one year of lecturing the course and could be reused in the coming years. Moreover, practically
no teaching resources are used when students view the video lecturettes, meaning a very low
labour intensity. Accordingly, the implications of the video lecturettes to reduce labour
intensity are relatively straightforward, which is the reason for the empirical part of the study
to focus on measuring the effects of the course redesign on customisation.
Second, customisation was defined as the ability of the teaching operation to satisfy the
particular preferences of an individual student (Schmenner, 1986), for example, by supporting
different learning strategies. This was operationalised as the possible benefits that the flipped
learning-based course redesign might provide. These benefits were based on reviewing the
flipped learning literature (see Subsection 2.2) and formulated as six statements: the flipped
classroom design made the subject more interesting and relevant hence improved the module
in general (Bergmann and Sams, 2012); the flipped learning resulted in active student
engagement as opposed to passive observation (see Meltzer and Manivannan, 2002; Velegol
et al., 2015; Hibbard et al., 2016); the flipped design enabled better customization of learning
(Mazur, 1997; Bergmann and Sams, 2012); the video lecturettes were very useful for acquiring
the theoretical knowledge (Bergmann and Sams, 2012; Berrett, 2012); online tests were very
useful for incentivizing learning throughout the module (i.e. the course) (Bergmann and
Sams, 2012; Velegol et al., 2015); practitioner lectures were very useful for relating the topics
with actual practice (Gilboy et al., 2015; Velegol et al., 2015). Finally, overall student
satisfaction was tested for agreement with the statement: “On the whole this was a very good
module”. All of these seven statements were measured using a five-point Likert scale.

The qualitative data from the survey were drawn to a repository (Yin, 2009) and
analysed using the NVivo 11 software. The conceptual categories were first identified in an
open manner to bring together the data on student insights and key initial ideas (Corbin and
Strauss, 1990). Then, the relationships were identified among categories that emerged from
the open coding process. Finally, higher order categories (see Corbin and Strauss, 1990) were
matched with the potential benefits of flipped learning, which correspond to the headings in
Subsections 4.2.1-4.2.5.
4. Findings
Subsection 4.1 describes the way in which the course was redesigned, which is summarised
in a developed systematic six-step approach for redesigning teaching operations.
This represents the process perspective on redesigning teaching. As an outcome of the
improvement process, the refined course redesign for Spring 2016 is presented with details
in the course syllabus in Appendix 1. Following the design science approach, the course
redesign and its implications were tested by collecting the student feedback. Subsection 4.2
presents the findings on student feedback, which are divided based on the possible benefits
of flipped learning.
4.1 The solution: six-step approach to course redesign based on technology-enhanced
flipped learning
The teaching operation that previously relied on lecturing was systematically scrutinised
and redesigned to develop a solution proposal (Phase 1b of the research process in
Subsection 3.1). The main idea behind improving the process was to divide the teaching
operation into two parts that were redesigned with separate strategies. First, labour
intensity is reduced by automating manual routine tasks and introducing video lecturettes,
which were expected to drive cost efficiency. Second, customisation was aimed to be
improved for the remaining in-class activities by spending more time on active learning and
feedback. These changes should bring the teaching operation closer to the productive
diagonal of the service process matrix (Schmenner, 1986), as conceptually illustrated
in Figure 1.
The dual aim of reducing labour intensity and improving the customisation of teaching
was pursued according to the following six steps that were based on utilising the insight
yielded from the literature review. First, the old teaching process was mapped in order to
identify the individual activities and the customer contact involved with each activity.
Customer contact is crucial because it is linked with labour intensity: direct contact requires
manual labour by definition. The process was mapped using Sampson’s (2012) PCN
diagram (see the left-hand side of Figure 2), because it allowed a focus on different kinds of
customer contact. Second, the identified activities were analysed to identify the possible
candidates of manual routine tasks (highlighted in red on the left-hand side of Figure 2) to be
reassigned to less customer contact in order to reduce labour intensity. Lecturing was
identified as involving large amounts of routine content delivery without real direct
interaction, which mostly refers to the instructor explaining frameworks and their
applications while students listen and take notes.
Third, the activities that were identified as involving pure content delivery were
reassigned to surrogate interactions with less labour intensity (activities highlighted in red
on the right-hand side of Figure 2). In practice, this meant replacing pure content
dissemination in class with pre-recorded video lecturettes containing the same contents.
This allowed students to view the lecturettes at their preferred times and locations outside
of class hours, which could be seen as increased customisation. Labour intensity was
reduced because the students could now engage with the contents without direct interaction
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with an instructor, which even allowed for repeated interactions with the materials.
Preparing the video lecturettes involved similar amounts of work from the instructors
compared to conducting in-person lectures on a single course. The recording of videos was
considered an investment that would yield benefits in the future. Indeed, the same video
lecturettes from 2015 were used in 2016 and supplemented with four additional lecturettes
(solution refinement: Phase 2a). The 28 video lecturettes will continue to be available in
coming years with the possibility to use them in other courses where applicable. This
removes resource usage from pure knowledge dissemination and enables the instructor to
focus on innovation for higher-value activities during in-person interactions. Creating video
lecturettes may require investment into technologies and/or support personnel in case the
university is not as prepared as the university in question.
Fourth, the high-contact teaching in the classroom was redesigned for better customisation
by focussing on active learning, emphasising the analysis of case studies and applying the
knowledge from the video lecturettes to practical contexts. This allowed more time for student
questions and small group discussions, as well as more possibilities for students to
receive feedback on their learning. Peer instruction (Mazur, 1997) and activities, such as
“think-pair-share” (King, 1993), were used often because they have been proven effective at
achieving active learning, even with larger classes. Incentivising students to view the
lecturettes before class was considered crucial because the in-class activities were designed to
build on the contents of the video lecturettes. Therefore, online multiple-choice tests were
introduced at the beginning of every other lecture and represented 20 per cent of the course
assessments. Fifth, the redesigned course was implemented with the entire theoretical
contents of the course captured in pre-recorded video lecturettes that were provided through
the course VLE. To facilitate the timely progress of all students through contents, the
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lecturettes were released to students in bi-weekly phases, with contents related to the
subsequent online test. To evaluate the redesign and improve the course in the future, student
feedback was collected at the end of the course. Sixth, the course was refined for Spring 2016
based on the information from student feedback by repeating Steps 1-5 (see below). Figure 2
presents a process map of the resulting course redesign. The six-step approach detailed above
can be summarised as follows:
(1) Step 1: map the teaching process as individual activities from the perspective of
customer interaction, using a PCN diagram (see Sampson, 2012).
(2) Step 2: study individual teaching activities that involve direct interaction to identify
manual routine tasks with unnecessarily high labour intensity (see Chase, 1978;
Mazur, 1997).
(3) Step 3: explore possibilities to reassign manual routine tasks to involve less
customer contact using ICT or other technologies for automating activities
(see Boone and Ganeshan, 2001; Karwan and Markland, 2006; Bergmann and
Sams, 2012) and invest in automation technology and support resources, if needed.
(4) Step 4: design ways to use the newly released direct contact time between instructor
and students for more effective teaching approaches, such as active learning
(King, 1993, 1994) and enhanced feedback (Hattie 2008, 2012). Introduce online tests
to incentivise students to view contents in a timely manner.
(5) Step 5: run the redesigned teaching operation in a phased manner for timely learning
and collect student feedback to evaluate success.
(6) Step 6: improve the teaching operation based on the collected student feedback and
return to Step 1.
The resulting process redesign involved six new or amended activities that are highlighted in
red on the right-hand side of Figure 2 (see Appendix 1 for the module outline in 2016): create
pre-recorded video lecturettes to replace pure content delivery; announce weekly preparation
tasks for students on the VLE; students study prior to the lecture using the video lecturettes
and preparation tasks; introduce bi-weekly multiple-choice tests to incentivise timely and
course-long learning; students actively participate in lecture discussions and activities and
receive feedback on learning from peers, tests, instructors and self-reflection; enhance direct
interactions among instructors and students to include solving case studies, discuss course
content, work in small groups, give and receive feedback and build on student questions.
4.2 Testing the solution: student feedback on the course redesign
Feedback was collected directly from the students in order to understand the implications of
the redesign on learning. Overall, the students were happy with the redesigned course,
despite them being unfamiliar with the approach in the beginning. Comments were received
such as, “I like the teaching method – flipped lectures – the lecture videos are very clear and
not redundant – the weekly quiz really motivated us to work hard on revision”. The average
score for the overall student satisfaction on the course in 2016 was 4.33 on a five-point Likert
scale, which can be considered excellent and even unusually good for a course with such a
high number of students. It is worth noting that the overall student feedback was 4.07 in
2015 when flipped learning was first applied as a solution (Phase 1b of the research process,
see Subsection 3.1). This is comparable to the previous year, which used traditional lecturing
(overall feedback was 4.04 in 2014 and 4.10 in 2013). This is significant because the
lecture-based design had been applied and perfected for years, whereas the flipped learning
design was expected to develop and improve based on an increasing understanding of its
merits and possible pitfalls. For a comparison with other courses in the well-renowned

undergraduate programme that this course was part of, the overall average feedback across
courses in the programme was 3.99 in the year 2016. Figure 3 summarises the key
quantitative results of the student survey in 2016 regarding overall satisfaction with the
course and the potential benefits of the course redesign based on flipped learning. The key
findings from the student feedback are presented in the following subsections, which
represent the five main expected benefits of the course redesign.
4.2.1 More interesting subject and topics that are better linked to practice. Students said the
new course design benefited learning by making the topic of OM more relevant and
interesting and gave it an average score of 4.07 (see Figure 3). The key factor was spending
in-class time on interactive activities rather than simply transmitting content. These benefits
were highlighted in the following student comment: “1. The approach of ‘learning by doing’: 2.
The engaging nature of the lectures and some presentations of the guest lecturers. 3. The very
high responsiveness of [the lecturers], both in terms of enquiries and feedback”.
The ways in which OM theories relate to practice are crucial learning points because OM
is very much an applied field. Therefore, four one-hour guest lectures by practitioners were
included in the course. Some benefits of this approach were identified: “I would say the guest
speakers were the most interesting since it was a good way to see the application of the
models in real life. I definitely think this helped my understanding of the content”. However,
a few students were dissatisfied with the guest lectures, which revealed contradictory
expectations. For example, some students preferred real-life practices, while others wanted
to focus on course frameworks: “[I] felt that some of the guest lecturers could use the
frameworks we learnt more explicitly in their presentations - some did use the [4Vs] and
other frameworks”. “Guest lectures are useful in general, but I believe they be significantly
better if speakers are less tied to the theory”. The guest lectures received the lowest average
score (3.55) out of all the areas surveyed, which is still satisfactory.
4.2.2 Active student engagement. One of the main benefits of the course redesign was
enabling more active student engagement, which is usually difficult to achieve with such a
high number of students in the class (375 active students in 2016). The students indeed saw
the redesign as successful because it allowed them to be engaged rather than passive in their
learning: “The approach of [the lecturer] is very engaging and fun. Unlike most courses, I did
not feel like a passive learner. The topics are interesting and very applicable in real-life,
I have found myself using techniques learned from this course in my daily life and [hobbies]”.
In total, 71 out of 75 students confirmed they were “actively encouraged to contribute” during
contact with the instructor. However, not every student felt comfortable with the new teaching
approach: “The lectures tended to be a little pointless as all the course content was in the
videos and not really addressed in the lectures”. Despite this, the clear majority saw how
the course elements complemented each other and benefited the whole: “Really enjoyed how
the lectures were interactive. Having guest speakers allowed me to understand the course
content better and allowed me to remember them with [real] examples”. “Block tests allowing
easy visualisation of understanding interactive seminars, e.g., paper airplane one”. “The online
videos are easy to understand. The seminars are usually very engaging and fun”. Improving
active student engagement received an average score of 4.01.
4.2.3 Improved customisation of learning. One of the benefits of using video lecturettes is
the possibility to interact with the course contents in a personalised manner. In particular,
this refers to the possibility to pause the videos to reflect and take notes, to go back to
difficult parts and watch the video again. Several students took advantage of this option
that would be helpful especially for exam revision. This can be a major advantage,
compared to the traditional lecturing where interaction can only take place at the time of
delivery. Importantly, the benefits of video lecturettes are realised over several years;
therefore, creating video lecturettes can be considered an investment that will yield benefits
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at extremely low marginal costs. Indeed, the video lecturettes were viewed several times: the
students in the 2016 course viewed each video an average of four to five times.
The students’ comments on the customisation included: “the video lectures are really short
but insightful they covered the basic knowledge about [OM] saves time in the actual lectures
when we can put those theories in practice”. However, customising learning was sometimes
considered difficult: “The structure is not very easy to take in with guest lectures and uneven
numbering of the lectures in the blocks. If this structure could be made a bit more clear and
logical I think it would improve an already good [course] ”. However, most students found the
different teaching resources beneficial: “the availability of resources on [the VLE], the way
the slides for the lecture were presented, the block videos were really useful”. On average, the
customisation of learning through the course redesign was rated at 3.93.
4.2.4 Video lecturettes enabling the acquisition of theoretical knowledge. The video
lecturettes were designed to deliver content that included theoretical frameworks, such as the
“4Vs” model and polar diagrams. These were then applied using case studies and practical
exercises. Moreover, numerous small, in-class learning tasks were used, often in pairs and then
later discussed with the whole class, also referred to as “think-pair-share”. It is worth noting
that more advanced cognitive skills, such as analysis, synthesis and self-reflection, were
targeted in class, while the videos focused on the lower levels (see Bloom’s, 1956 taxonomy).
Most students mentioned the videos as one of the best three things of the course: “[1.] Online
videos [2.] Online tests [3.] Guest lectures”. “[1.] Summary of the topic videos [2.] Testing
knowledge [3.] The content and theory was interesting”. “1. Video lecturettes 2. Speakers from
outside 3. Practical seminars (paper airplanes, …)”. “the lecture videos are very clear and not
redundant – the weekly quiz really motivated us to work hard on revision”. In general, the
videos were appreciated and received the highest average score from students at 4.59.
4.2.5 Multiple-choice tests that incentivise learning throughout the course. Solutions were
sought to motivate students’ learning before lectures and throughout the course. The lack of
course-long learning was a problem that was identified during the previous course design.
The before lecture learning is a concern in the flipped learning pedagogy because in-class
teaching relies on students acquiring contents independently before class. The main
solution that was used to incentivise students for before class and course-long learning was
bi-weekly assessed multiple-choice tests that made up 20 per cent of the final course mark.
Fortunately, the students liked the tests and the majority saw why they were necessary.
“The online tests, this way we were encouraged to remember the key learning points”.
“The extra video lecturettes The lecturers were very engaging The tests throughout the
term were a good way of testing our knowledge throughout the term”. “I liked the tests
throughout the [course] so that I was motivated to revise throughout. The lecturers were
engaging. The block videos were really helpful”.
The tests also provided formal and tangible feedback for the students, which has been
previously identified as one of the greatest positive impacts on learning (e.g. Hattie, 2012).
Thanks to the redesign, informal feedback was delivered on a number of occasions by the
instructors, peers and through self-reflection. Still, it was important that the students acquired
explicit feedback on the areas that needed more work: “[…] I also liked the tests because that
meant that you would start early on learning and seeing which topics you could do and which
you could not”. The online tests received the second highest average score at 4.44.
5. Discussion
This study built on the perspectives from two separate fields of literature – PSO and
educational science – in order to study the possibilities to improve university teaching.
The persistent pedagogical dilemma of delivering learning effectively in large classes was
translated to a process design challenge. A combination of process design thinking and
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educational science perspectives allowed the researchers to design a solution that could
address the challenge. A six-step approach was developed for improving a teaching
operation systematically. The following subsections discuss the study’s implications for
theory and practice, as well as its limitations and avenues for future research.
5.1 Theoretical implications
Improving university teaching is a crucial task in the changing competitive environment,
where the OM community possesses critical skills to provide solutions that go beyond the
quality cost trade-off. The theoretical implications of the study are threefold.
First, the paper extends King’s (1993) and Mazur’s (1997) works on developing teaching
approaches that improve the learning results. Particularly, a persistent pedagogical dilemma
of teaching large classes was tackled and a solution provided that might be applied to similar
problems. To build foundations for solving the problem, the paper brought PSO and
educational science literatures together, explicitly linking some of the key pieces from both
fields (see Table I in Subsection 2.3). The developed solution – the six-step systematic
approach (see Subsection 4.1) – can serve as a guideline for improving university teaching,
particularly regarding large classes. Further, the work adds to Hattie’s (e.g. 2008, 2012) studies
on the relative cost efficiency of different teaching strategies through guiding the redesign of a
teaching operation in a manner that reduces direct labour costs and improves value.
The developed six-step approach can enhance the learning provided by teaching operations in
the current harsh financial realities of the educational sector. In particular, building on
Mazur’s (1997) idea to relocate pure content delivery outside the classroom, this paper showed
how ICT could be used to automate parts of the delivery process in teaching. Furthermore, the
findings of this study enable better understanding of the process implications for pedagogical
choices made when designing the university courses.
Second, this work informs the field of PSO through showing a possible solution to
the central tension between the simultaneous needs for flexibility and routinisation
(Wemmerlöv, 1990; Lawrence et al., 2016). In particular, the study identified that the inferior
learning results of mass lecturing (e.g. Bloom, 1984; Cuseo, 2007) mean that the operation is
located off the productive diagonal of Schmenner’s (1986) service process matrix. Further,
the work showed how such a mismatch can be solved through process improvement that
combines an in-depth understanding of the education context, process improvement
thinking and tools (Schmenner, 1986, Sampson, 2012) and the use of modern ICT as process
automation technology (Chase, 1978; Karwan and Markland, 2006). Through combinatorial
process improvement, this study achieved the seemingly contradictory aim of reducing
labour intensity while increasing customisation (Schmenner, 1986) by drawing a conceptual
distinction between two subtypes of teaching as a PSO: automated online elements outside
the classroom and face-to-face customizable active learning in the classroom. The former
focusses heavily on routinisation and automation to reduce labour intensity, while the latter
should improve value through increased possibilities for customisation. This distinction can
contribute to both PSO and teaching development by laying the groundwork for alternative
designs of PSOs which simultaneously drive efficiency and flexibility.
Third, this study provides new insights into discussions on the possible benefits of flipped
learning (Bergmann and Sams, 2012) compared to lecturing. The strongest support was found
on video lecturettes enabling the acquisition of theoretical knowledge, while bi-weekly tests
incentivise learning throughout the course to balance students’ cognitive load. This indicates
that the combination of ICT-enabled video lecturettes and assessed online quizzes can be
beneficial for learning (see Bergmann and Sams, 2012; Bishop and Verleger, 2013).
The feedback also supported the notion of flipped learning making the subject more
interesting and relevant, improving active student engagement and customising learning. It is
slightly surprising that the students did not regard the customisation of learning very highly

as the literature identified it as one of the main benefits of the flipped learning pedagogy
(King, 1993; Mazur, 1997; Bergmann and Sams, 2012). This might be due to some details that
are specific to the course, such as the execution of flipped learning, which shows that there is
room for further improvements. Finally, even though flipped learning should allow more time
to be spent on practical perspectives (Gilboy et al., 2015; Velegol et al., 2015), the findings did
not show much evidence that practitioner lectures are useful for connecting topics with
practice. These findings will be considered closely when further improving the teaching
operations of the course using the developed six-step approach in coming years.
5.2 Managerial implications
The managerial implications of the work are directed primarily to university teaching staff
followed by the university management. Lecturers, teachers and professors can benefit from
these findings to improve their teaching operations. They can follow the developed six-step
approach to systematically analyse their courses in terms of value provision, and seek ways to
improve their teaching operations. This can be done without additional resource requirements
and even make teaching more enjoyable because there will be more possibilities in class for real
interaction instead of routinised content delivery. In addition, teaching staff can use the sixstep approach to transition from lecture-based teaching to technology-enhanced flipped
learning. Testing the course redesign in an undergraduate OM course showed that students
were satisfied with the redesign, which should comfort those who are worried about the
possible negative effects of flipped learning on student satisfaction. Redesigning courses
according to the six-step approach is not restricted to campus-based teaching but can be
extended to blended and DL as well. The live sessions in DL programmes often consist of mere
content delivery, which simply replicates ineffective lecture-based teaching. Accordingly, the
application of ICT and transferring contents online are not the final solution; rather, it is
essential that courses are designed based on the most recent pedagogical research.
University management can use the suggested conceptual distinction of automated online
and face-to-face teaching modules when considering the teaching portfolio of their university or
school. Accordingly, pure content delivery can be automated independently of the programme
and whether teaching is campus-based, blended or purely online. Faculty members are
encouraged to learn from best practices and identify the possibilities to use some of the content
delivery modules across programmes. This should encourage programme- and school-wide
improvement that leads to teaching that is more effective and uses fewer resources. Then,
contact time – online or face-to-face – can be devoted to pedagogies that embrace active
learning and effective feedback. At the same time, it would be essential for managers at
universities to start changing their structures and processes to support the learning paradigm
(see Barr and Tagg, 1995). This is likely to require fully redesigning the ways in which teaching
is structured, measured, incentivised and rewarded. Universities should reward teaching staff
based on student learning and allow teaching professionals to design delivery methods based
on what best facilitates learning instead of having to follow the lecture-based structure.
It is hoped that this research will help to solve the contradiction among instructors and
university management where the former ask for more resources and the latter design ways to
reduce resource usage. In addition, this research should help universities move away from mass
lectures. Particularly, technology-enhanced flipped learning can provide improved learning
results without creating a need for additional teaching resources. This may require new
investments into ICT and support resources, but the benefits will be reaped in the years to come.
5.3 Limitations and future research avenues
The limitations of this research must be considered alongside its merits. The study was based
on a single-case design using the design science approach, which limits generalisability.
The developed six-step approach might be applicable to other knowledge-intensive PSO
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contexts, but the findings on student satisfaction cannot be generalised directly to other
courses. In addition, it is possible that at least some of the positive student feedback might be
due to students preferring new approaches just for the sake of novelty or may adjust their
behaviour based on awareness of being observed. However, the students had the freedom to
answer the feedback survey online at their own convenience. Moreover, the survey was fully
in line with the feedback collection process applied across different courses, which makes the
Hawthorne effect less likely (see Landsberger, 1958). Since this was an initial exploratory
study that used a PSO perspective, further studies are encouraged to explore the effects of the
flipped course designs on the process performance of university teaching. We plan to extend
this work, by testing the applicability of the analysis approach to other courses and PSO
contexts outside of teaching, such as management consulting.
This paper’s approach focussed on reducing labour intensity and increasing
customisation. This has certain limitations in terms of the financial investments required,
thus leading to increasing capital intensity. In particular, developing the VLE, creating
video lecturettes and writing online quizzes require investments into technology and
support resources. The authors are lucky to work for a business school that is committed to
investing in such resources, which is the reason why the course redesign presented in this
paper did not require additional investment. However, less fortunate universities may need
to make additional investments to apply the technology-enhanced flipped designs, thereby
decreasing productivity gains. Accordingly, future research could examine more broadly
the various indirect costs of teaching and the implications of different teaching approaches
on such costs. An interesting question is whether technological development may make
university teaching more capital intensive in the future.
The authors consulted the focal school’s eLearning team to develop the VLE further in
order to retrieve more detailed data on the students’ interactions with the course materials,
which should make it possible to assess whether there is a causal relationship between
viewing the lecturettes and student performance. This data were collected during the Spring
2017 course, followed by further analysis. Accordingly, the research and development
efforts form a continuous systematic effort to simultaneously enhance course design and the
theoretical understanding of the implications on process performance.
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Abstract
Purpose – The purpose of this paper is to provide quantitative evidence of natural disasters’ (NDs) effect
on corporate performance and studies the mechanisms through which the supply chain moderates and
mediates the link.
Design/methodology/approach – Using two major NDs as quasi-experiment, namely the 2011 Japanese
earthquake-tsunami ( JET) and Thai flood (TF), and data over the period 2010Q1-2013Q4, effect of these
events on end assemblers’ performance is studied, with a focus on the personal computer (PC) supply chain.
The moderating influence of delivery and sourcing – as supply chain flexibility and agility – are examined
through end assemblers’ and suppliers’ inventory. The suppliers’ mediating role is captured as disruption in
obtaining PC components through their sales.
Findings – Only JET had any negative effect, further quantified as short-term and long-term. The TF instead
portrays an insignificant but positive aftermath, which is construed as showing learning from experience and
adaptability following JET. Inventory matters, but differently for the two events, and suppliers only exhibit a
moderating influence on the assemblers’ disaster-performance link.
Originality/value – NDs, as catastrophic vulnerabilities, are distinct from other vulnerabilities in that they
are hard to predict and have significant impact. Since little is known about the impact of NDs on firm
performance and how supply chain mechanisms moderate or mediate their impact, they should be distinctly
modelled and empirically studied from other vulnerabilities. This paper sheds light on supply chain resilience
to such events with the role of dynamic capabilities.
Keywords Firm performance, Learning, Agility, Natural disasters, Dynamic capabilities,
Catastrophic vulnerability
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1. Introduction
Natural disasters (NDs) can have a significant impact on firms, made even worse with
global supply chains that rely increasingly on outsourcing and leaner production.
An enterprise’s supply chain resilience – that is, its “ability to survive, adapt, and grow in
the face of turbulent change” (Pettit et al., 2013) – is tested in the face of NDs. This is
because, being highly unpredictable events, their impact on the supply chain can be huge
if firms do not possess a resilient enough supply chain to cope with such events.
Indeed, major NDs have the potential to disrupt the supply chain of firms within an
industry. For example, in 2011 the Japanese earthquake-tsunami ( JET) and the Thai flood
(TF) totally disrupted the global electronic supply chains and resulted in huge negative
economic outcome for firms, exemplified by closure of their plants for several months and
loss of their market share (World Bank, 2012, p. 9; Manners-Bell, 2014, p. 59). In particular,
both events affected leading electronics firms such as Sony, Fujitsu, and Dell, because the

electronics supply chain of semi-conductors and hard-disk drives were affected
(Manners-Bell, 2014, pp. 87-89). Hence, the electronics industry, and in particular the
personal computer (PC) industry, is an interesting case to explore if one wishes to grasp
the impact of such NDs.
This paper contributes to this endeavour by studying the direct and indirect impacts of
NDs on the corporate performance of end assemblers. It first sets out a conceptual
framework that grounds NDs as catastrophic vulnerability and links it with end assemblers’
performance (including short-term and long-term effects). It then spells out the indirect link
of supply chain flexibility and agility with performance, specifically end assemblers’
delivery and sourcing from suppliers. A second indirect mediating link working through
supplies disruption is likewise identified.
The study then provides quantitative estimates of the effect of these events on firm
performance using a sample of ten leading PC end assemblers and using these two major
NDs as a quasi-experiment over the period 2010Q1-2013Q4. The estimate is further split into
short-term and long-term effects. The paper also studies the moderating role of delivery and
sourcing, respectively, through end assemblers’ and suppliers’ inventories. This is
alternatively compared to the mediating role of supplies disruption on the effect of NDs on
corporate performance, through PC suppliers’ sales.
Studies that have related NDs to the supply chain have done so conceptually, but such
work is generic and fails to draw specifics to the uniqueness of NDs (see Pettit et al., 2010,
2013; Sheffi and Rice, 2005). For example, the two studies by Pettit et al. see NDs as one
turbulent factor and vulnerability among other turbulent factors and vulnerabilities. Facing
these broad vulnerabilities, firms need to possess various capabilities as, for example,
attributes to anticipate and overcome disruptions, to balance the effects of vulnerabilities,
and to achieve resilience. This also echoes Sheffi and Rice’s (2005) depiction of a resilient
enterprise and how to achieve this in general terms.
In this paper we argue that the unpredictability of these events and the likelihood of
their significant impact make them distinct from other supply chain disruptions,
risks, and vulnerabilities. First, they are difficult to anticipate and foresee. This is why a
ND is seen as a highly disruptive event, catastrophic risk and turbulent vulnerability.
Still, generic frameworks that lump such unique change or event with other vulnerabilities
and disruptions are bound to prescribe generic mitigation strategies. Apart from
being hard to anticipate, such unique disruptive catastrophic event and vulnerability
would have different impact on the firm and its supply chain, as exemplified by
JET and TF.
In terms of quantified evidence of NDs as they relate to firms and their supply chain,
the evidence is scant. Indeed, a review of the literature reveals studies of the
so-called “economics of natural disasters”, which mostly provide “macroeconomic effects”
of NDs (see Cavallo and Noy, 2010), with little in way of firm-level evidence. Looking at
supply chain glitches, Hendricks and Singhal (2003, 2005a, 2005b) document the
negative impact of these disruptions on shareholder value and corporate performance, but
they consider all types of disruptions and thus nothing specific to NDs. Instead,
Leiter et al. (2009) uses European firm-level data to study the effects of floods on capital
accumulation, employment, and productivity, but without any supply chain
context. MacKenzie et al. (2012) and Matsuo (2015) are rare examples of studies
that consider the effect of the JET that works via production, though the latter is based on
one company’s supply chain, namely Toyota, and the former uses an aggregate
input-output approach.
As such, with the supply chain literature not having adequately grounded NDs in theory
and with little direct evidence on NDs, there is a lack of insight on such catastrophic events
and their effects. Thus, the main contribution of this study is to model and evidence this.
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A second contribution of the study is to offer an understanding of the supply chain
mechanisms at work. First, it sheds light on how flexibility and agility work
as moderating influences, with specific insight as to which of lean or excess inventory
works and how. We learn whether sourcing from suppliers by end assemblers enabled the
latter’s continued performance in the context of these disruptive events. Furthermore,
the moderating and mediating influence of the supply chain is informative about the
resilience of the PC supply chain during such events and how to build resilience
(see Christopher and Peck, 2004; Fiksel, 2015, pp. 103-104).
The rest of the paper is organised as follows. Section 2 provides background to the two
NDs. Section 3 provides a sketch of the conceptual framework and hypotheses development,
while Section 4 describes the data collection and quasi-experimental methodology. Section 5
outlines the empirical results and Section 6 offers theoretical and managerial implications of
this work, while the final section summarises the findings.
2. Background on the NDs
Among recent NDs two events, the JET and the TF in 2011 affected both people and
business, as they resulted in casualties and created huge loss.
On March 11, 2011, the Tohoku earthquake off the coast of Japan triggered a tsunami
which also resulted in nuclear power plant damage. The JET severely affected a large
geographical area and caused devastating disruptions to the industrial supply chain in
Japan on an unprecedented scale (Fujita and Hamaguchi, 2012). What made this event even
more striking was that its effects were both to the national and global supply chains
(MacKenzie et al., 2012; World Bank, 2012, p. 11). As the Japanese electronics industry
accounts for a large market share in the global market for electronic products, this disaster
affected many companies (Manners-Bell, 2014, p. 59). In the coastal areas, petrochemical
complexes were significantly damaged. As a consequence, hydrogen peroxide, used in
semiconductor manufacturing, became short in supply. In in-land areas along the Tohoku
bullet-train line and the highways, many high-tech plants were damaged. In particular,
electronic components, such as semiconductors and hard disk drives (HDD), were affected
(Manners-Bell, 2014, p. 86; Matsuo, 2015).
The Thai economy was affected due to prolonged flooding in 2011. Though Thailand has
often suffered from flooding, the 2011 flood had the most severe impact when compared to
past floods. Heavy, continuous rain coupled with the monsoon period saw the average
accumulated rainfall amount by October 2011 35 per cent higher compared to the normal
annual rainfall, according to the Thai based Hydro and Agro Informatics Institute. The end
result was the most devastating flash floods that Thailand had ever witnessed. That year
the Thai economy grew by only 0.5-0.8 per cent, compared to 7.3-7.5 per cent the previous
year, according to the World Development Indicators.
The electronics industry was significantly affected during the TF. Before the event,
Thailand produced approximately 43 per cent of the world’s HDD and many companies
with plants in Thailand were affected (Manners-Bell, 2014, p. 80). As an example, Western
Digital Corporation, which produced one-third of the world’s hard disks prior to the flood,
lost 45 per cent of its shipments because its factory in Bang Pa-in Industrial Estate in
Ayutthaya province was flooded. In a similar vein, the Toshiba factory, one of the four
major HDD makers, was also flooded. In fact, Toshiba was forced to shift production to its
alternate facilities in the Philippines. Interestingly, two other major HDD manufacturers,
namely Samsung and Seagate Technology, though not directly affected, were forced to
reduce production as they lacked supplier parts (see Haraguchi and Lall, 2015). As a
consequence, the PC makers with no forthcoming supplies of HDD were, in turn, themselves
affected. The anecdotal lessons learnt here are that an efficient supply chain that relies on
outsourcing and lean practices with little safety inventory suffers badly from such events.

3. Conceptual framework and hypotheses development
The conceptual framework postulated is depicted in Figure 1. As outlined in the introduction,
this piece studies the direct and indirect effects of NDs on corporate performance. Thus, the
“Natural Disasters – Flexibility, Agility & Disruption – Performance” framework highlights
the direct impact of NDs and its interplay with flexibility, agility and supplies disruption, as
related to end assemblers’ performance. We draw from the supply chain literature to
conceptualise the various links under study.
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3.1 NDs and end assemblers’ performance
NDs have been referred to as highly disruptive events, catastrophic risks, and turbulent
vulnerabilities. A supply chain disruption is an unintended situation which leads to supply
chain risk, and which would be exceptional if highly disruptive. A catastrophic risk is seen as
a type of disruptive risk that can have a severe impact on a firm and its supply chain
(Kleindorfer and Saad, 2005; Wagner and Bode, 2006). Vulnerability is defined as the
“existence of random disturbances that lead to deviations in the supply chain from normal,
expected or planned activities, all of which cause negative effects” (Svensson, 2000). Thus,
turbulent vulnerability is a change in the business environment beyond the enterprise’s
control that makes the enterprise susceptible to a disruption and deviation (Fiksel, 2015, p. 95).
In this paper we define a ND as a “catastrophic vulnerability”. Catastrophic vulnerabilities
are events or changes which are hard to predict and, when they occur, have a severe impact in
that they can be highly disruptive to the business functions of an enterprise, including its
supply chain, and can have negative consequences. Apart from NDs, they can include
pandemics, terrorist attacks, civil unrest, and geopolitical conflicts.
The key feature of this definition of catastrophic vulnerability is, first, the high
unpredictability of such events or changes. Second is the catastrophic nature of such
random disruptive events. It is impactful. These are important to draw out as “mitigating
strategies” that work for normal supply chain disruption or demand uncertainty might be
inadequate for such low probability high impact vulnerable change (Simchi-Levi et al., 2014).
Indeed, traditional risk management tools are inadequate as catastrophic disruptions which
happen due to gradual change and sudden shocks are difficult to anticipate with any
confidence (Fiksel, 2015, pp. 4-5).
Catastrophic vulnerability can have a direct impact on corporate performance, especially
if this means incapacitated production and sales. This is because unexpected disruptions of
operations and business functions would potentially leave the enterprise unable to function
properly. For instance, unanticipated disruptions as a result of a ND would lead to
Supplies Disruption
Suppliers’ Sales
H5

H5
Natural Disasters
(Catastrophic
Vulnerability)
Short-term vs Longterm Effects (H2)

H1

Supply Chain Flexibility and Agility
Delivery and Order Fulfilment (H3)
Sourcing (H4)

End Assemblers’
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disruption in delivery of products to final customers and, in turn, reduced customer
satisfaction as delivery targets fail and continuing to serve these customers comes at higher
costs (Fiksel, 2015, p. 102).
Therefore, conceptually we expect catastrophic vulnerability, such as a ND, to have
negative consequences for firms and their supply chain (see Figure 1). Indeed, there is a
general consensus that NDs entail negative economic outcomes and usually affect the global
supply chain of any industry and thus firm performance (Cavallo and Noy, 2010; Sheffi and
Rice, 2005; Wagner and Neshat, 2010). The scant evidence bears this out. Using European
firm-level data, Leiter et al. (2009) in their study of the effects of floods, find significant
negative effects on capital accumulation, employment, and productivity. In the specific case
of JET and TF, Fujita and Hamaguchi (2012) and Haraguchi and Lall (2015) document the
adverse consequences of JET and TF, respectively. In addition, Manners-Bell (2014)
descriptively outlines how these events negatively impacted on computer parts in the
PC industry.
Thus, the two NDs under study are expected to have had a negative impact on corporate
performance. The following is posited:
H1. JET and TF, as catastrophic vulnerabilities, had a direct negative effect on end
assemblers’ performance in the PC industry.
As a corollary to H1, we can also posit whether these NDs had a profound impact on
corporate performance. As such, of interest to this study is quantifying the economic
significance of the hypothesised negative evidence. From a theoretical standpoint
catastrophic vulnerabilities, such as NDs, are expected to have huge and significant impact
(Simchi-Levi et al., 2014; Wagner and Bode, 2006; Wagner and Neshat, 2010). This emanates
from the fact they can disrupt whole operations and supply chain networks, made more
difficult by firms’ inability to anticipate such catastrophic events.
Specific to JET and TF, the above studies provide some descriptive information on what
happened to some firms’ industrial production and earnings pre- and post-catastrophic
events. For instance, Haraguchi and Lall (2015) highlight how the TF reduced the world’s
industrial production by 2.5 per cent. They also estimate the number of days it took
electronics firms to recover and report how Western Digital, the world’s largest HDD maker
at that time, suffered a 35 per cent reduction in earnings. In the case of JET, Fujita
and Hamaguchi (2012) report how, within a year, industrial production fell by 21.5, 29.6,
and 30.5 per cent, respectively, for integrated circuits, communications equipment, and
information and electronics equipment.
However, the issue with these “estimates” is they do not provide for “controlled” effects.
That is, they do not control for extraneous factors such as firm-specific, industry-specific,
and economy-related factors. This issue is recognised by Hendricks and Singhal (2005b),
when they use a controlled matched pairing of firms to study the effect of supply chain
glitches. Henceforth, this study uses secondary panel data of firms and a regression
approach which allows control for both time (in-) variant specific factors. As such, the
estimates obtained could be termed as “controlled” effects as they control for any
confounding factors that could affect end assemblers’ performance.
Thus the corollary to H1 is framed as:
Corollary 1. As catastrophic vulnerable events, JET and TF are expected to have had an
economically significant effect on end assemblers’ performance.
Short-term and long-term effects. While the general effect of NDs is undisputed, less
clear are their short-term and long-term effects. Sheffi and Rice (2005) and Munoz and
Dunbar (2015) have conceptually discussed the performance profile of an enterprise
following a disruption.

Figure 2 graphically shows how performance varies over time, moving from an original
to a new equilibrium in the long term following a disruption such as a ND. Such an event as
that illustrated reveals declining performance in the short-term due to revenue loss. As the
firm starts to respond, it may take two paths to recovery: a smooth path (i.e. solid curvature);
or a more disruptive one (i.e. dashed part), facing additional losses and costs despite a brief
recuperation. The effect of a ND could have a prolonged effect, where the new equilibrium is
lower than the old one. This is because a disruption can have a negative long-term effect on
performance. This is confirmed by Hendricks and Singhal (2012, pp. 57-58) who show that
the loss in shareholder value associated with a disruption is not just short-term as it can last
for two to three years. They also reveal that short-term loss is larger than the long-term one.
This evidence, and the above conceptualisation of the short-term and long-term effects,
suggests two things: there is a long-term effect; and, the short-term effect may be at least
equal to, or larger than, that long-term impact. The rationale behind this is that catastrophic
events can lead to interruptions and capacity reduction which severely impede a firm’s
ability to maintain its pre-event equilibrium, as depicted in Figure 2. There is an immediate
effect in the aftermath of such an event. On the one hand, this immediate effect we
hypothesise could be smooth, with a revenue drop due to interruption in production and
delivery of final products. On the other hand, if operations are agile and resilient, the firm
recuperates at first, but then performance plunges again. This is related to the nature of
such a unique event, as the firm faces further operational costs and adjustments. Thus, it
represents an alternate short-term effect (Munoz and Dunbar, 2015).
As a firm tries to regain stability after such disruption it takes time to become fully
functional before it reaches a new stable state. This new equilibrium can be lower or higher
than the old equilibrium. This means there is a long-term effect of such catastrophic
vulnerability, which includes a longer time to recuperate operational activities (Sheffi and
Rice, 2005). While firms could reach a steady state, where they are fully operational to the
pre-disaster level, yet they could lose market share and never regain this level. This is
because some firms may be affected differently by such catastrophic events. With this, we
hypothesise that:

NDs, PC
supply chain
and corporate
performance
1801

H2. The short-term effect on performance of a ND is equal or higher than the long-term
effect, with a prolonged negative effect.

3.2 Supply chain flexibility and agility
Figure 1 depicts the mitigating role of supply chain flexibility and agility to moderate the
catastrophic vulnerability-corporate performance link. Supply chain flexibility can be

Short-term effect
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Disaster
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defined as the capability of supply chains to respond to changes and the ability to adjust
without much effort, cost, or performance (Singh and Sharma, 2014). The related concept of
supply chain agility can instead be defined as the adaptability and quickness (i.e. speed of
response) to change, especially to uncertain changes and events (Prater et al., 2001; Fayezi
et al., 2015). Speed of response, or timeliness, is a key aspect of agility in that an agile
enterprise is one that can react and adapt quickly. Quick lead-time in producing customised
products is an example (Fayezi et al., 2015).
There is an inherent connection between flexibility and agility. Following Prater et al.
(2001), a firm’s supply chain agility can be seen to be determined by how physical
components, such as sourcing, manufacturing and delivery, are adapted to incorporate
speed and flexibility. As timeliness and flexibility increases, so does supply chain agility.
In turn, supply chain agility can reduce the stress and external vulnerability an organisation
faces due to catastrophic changes and events. It can mitigate the negative effects of
catastrophic vulnerability on corporate performance. When facing catastrophic
vulnerability, enterprises that have little agility and flexibility expose themselves to the
disastrous consequences of such changes and events. Still, too much flexibility and agility in
the context of low vulnerability can lead to an erosion of profits (Pettit et al., 2013).
Of the three physical components, this piece is interested in two: agility and flexibility in
delivery; agility and flexibility in sourcing.
Delivery and order fulfilment. Agility and flexibility in delivery is the ability of the firm in
terms of order fulfilment, such as the ability to change the method of delivering final
products to customers in a timely manner (Pettit et al., 2010; Prater et al., 2001). With a
catastrophic disruption an enterprise loses the capacity to fulfil orders and loses potential
business as a consequence. Therefore, the enterprise can use various means to ensure
catastrophic vulnerability mitigation: inventory management; demand pooling; alternate
distribution modes; multiple service centres; expedited shipping and transportation (Fiksel,
2015, p. 98). We focus on the first of these.
Inventory management is a safety approach to build flexibility in supply chains to
overcome uncertainty and as a mitigating influence during disasters. To mitigate the effect of
uncertainty, it is often advised that firms maintain operational buffers along their supply
chain in terms of safety stocks or productive capacity (Colicchia et al., 2010; Pettit et al., 2010).
This helps end assemblers deliver finished products to customers.
However, this needs to be balanced against the advantage of lean production and just-intime delivery where inventory is kept to a minimum. Such practices espouse efficiency and
enhance profitability of the firm and thus reduce internal vulnerability – the downside of
excess inventory. Nevertheless, lean inventory trades off lower internal vulnerability for
higher external vulnerability, as it becomes susceptible to disruptions being less agile and
flexible (Dabhilkar et al., 2016; Fiksel et al., 2015).
Thus, keeping excess inventory is expensive and often considered against the spirit of
lean and efficient manufacturing, but still it needs to be balanced against the negative
consequences of disasters, where keeping inventory is a buffer to mitigate the uncertain
effects of a ND (Pettit et al., 2013). As such, finding the right balance is salient to building the
agility that will sustain corporate performance. When it comes to JET, MacKenzie et al.
(2012) find that consumer sales were fulfilled by having inventory in the production pipeline,
supporting the notion of having excess inventory as being important in the face of NDs.
Therefore, from the above, a positive outcome from the interplay of JET and TF with
inventory on corporate performance is expected, as excess inventory acts to mitigate
disruption related to catastrophic vulnerability.
Sourcing. Flexibility and agility in sourcing from suppliers can also act as a mitigating
strategy to reduce any disruptive catastrophic effect on corporate performance (see Figure 1).

It is the ability to quickly receive inputs and to change them if necessary, including the mode
of getting inputs (Pettit et al., 2013). During a catastrophic vulnerable change or event, an
enterprise can compensate for any sudden and negative impact if its inbound logistics, that is
sourcing, can enable it to continue its operations (Prater et al., 2001). For example, suppliers
with enough capacity and expedited shipping of inputs could respond quickly to end
assemblers’ needs.
Consequently, suppliers, through the management of their own inventory, can help
mitigate any negative effect on end assemblers. In the same vein as end assemblers, if
suppliers use lean practices with regard to inventory, then they are less likely to mitigate the
negative ND-performance link. Instead, suppliers that have slack (i.e. excess inventory) can
cope better in terms of the delivery of supplies to end assemblers.
Thus, it is hypothesised that:
H3. After JET and TF, excess inventory held by end assemblers for delivery and order
fulfilment was positively related to end assemblers’ performance, as they mitigated
any disruption.
H4. After JET and TF, excess inventory sourced from suppliers was positively related to
end assemblers’ performance, as they mitigated any disruption.
3.3 Supplies disruption
Eschewing mitigating strategies and the direct impact, catastrophic vulnerability can have
an indirect effect on firm performance. It can disrupt the supply chain of an enterprise by
affecting its suppliers directly first and, in turn, the enterprise. Indeed, for end assemblers at
the downstream stage of production, a disruption to any of its supplies can have a knock-on
effect creating bottlenecks in its supply chain (Manners-Bell, 2014, p. 10). With catastrophic
events and changes, such as NDs, this disruption can be very acute given its high
unpredictability. This could permeate the whole supply chain and eventually affect
corporate performance of end assemblers. Starved of its supplies the enterprise would suffer
severe losses, depending on the severity of such catastrophic vulnerability (Sheffi and Rice,
2005; Wagner and Bode, 2006).
Thus, NDs could also affect PC end assemblers by affecting suppliers through a
disruption of input supplies first. In contrast to the discussion in Sub-Section 3.2 above,
suppliers can be viewed as having not only a moderating influence, but also a mediating
one. As outlined in Section 2, as a result of the NDs electronic components, such as HDD and
semiconductors, were affected and, in turn, the effect trickled down to end assemblers, as
reported in the year-end annual reports of major firms such as Dell and Fujitsu (Haraguchi
and Lall, 2015; Fujita and Hamaguchi, 2012; Manners-Bell, 2014). Such mediating link,
disaster → suppliers’ sales → end assemblers’ corporate performance, is corroborated in
studies documenting other disasters (see Sheffi and Rice, 2005). Thus, we hypothesise that:
H5. JET and TF had a negative indirect effect on PC end assemblers’ performance,
through a disruption of supplies and suppliers’ sales.
4. Data and methodology
4.1 Empirical specification
The empirical strategy to examine the direct effect of these NDs on corporate performance is
to deploy a before-and-after regression design in the spirit of a quasi-experiment.
The regression equation considered is:
Y it ¼ a þl1 JETþl2 TFþ bX it þ Zi þfit þeit

(1)
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where JET is a dummy variable to indicate discontinuity due to the Japanese earthquaketsunami, taking a value of 1 for observations after the event and 0 before. Similarly, TF
represents an event dummy defined as 1 for observations after the TF and 0 before it
happened. Yit denotes the dependent variable(s) for firm i and at time t, with the latter being
a quarterly time period. The explanatory variables Xit are to be only included when
addressing the questions of moderation and mediation.
Key to the strategy to obtain “controlled” estimates is the inclusion of the terms ϕit and
ηi. The first represents time varying firm-specific effects, which is to control for any
time-variant factors related to firm performance, other than those included in the
regression. This allows not only the capture of time-specific shocks, but controls for time
varying variables which, due to usage of quarterly data, would limit the use of
“observable” time varying explanatory factors. The second term, ηi, is added to control for
unobserved heterogeneity; it should capture time-invariant factors that affect the
dependent variable. As various dummies are used in the estimation, unobserved
heterogeneity is modelled and the above specification (1) is estimated using a random
effects model. This means the panel data are estimated using a feasible generalised least
squares technique, such that unobserved heterogeneity ηi are treated as random effects.
With random effects and time varying firm-specific effects, one can, in turn, choose to use
few key regressors and, what is more, use them one at a time. The above approach is, of
course, another way of dealing with the omission of important variables and, in turn, of
dealing with endogeneity driven by omitted variables.
Interest is on the parameters λ to see if there are any changes post-disaster in a “general”
sense, without any specific context of a Y-X relationship. This is expected to be negative.
4.2 Data and variables
The selection of firms to form the sample of end assemblers and suppliers has the following
logic. Based on information about which industries were most affected by these disasters, the
PC industry is chosen. Then, companies which had not only annual reports, but also had
quarterly reports that could be traced back in time preceding these events by at least one year
(i.e. four quarters before JET) were selected. The starting list of companies was retrieved from
the Morning Star filings and the companies own websites. A company is classified as an end
assembler if its final products are mostly meant for consumers. In addition, to confirm this and
to further demarcate between end assemblers and suppliers, the industrial grouping on the
CreditRiskMonitor website was consulted. Finally, based on available data, the leading PC
makers by sales were picked which eventually led to the following companies being treated as
end assemblers: Acer, Asus, Clevo, Dell, Fujitsu, HP, Lenovo, Samsung, Sony and Toshiba.
A stress test using a smaller sample of predominantly PC makers (i.e. without Fujitsu,
Samsung, Sony, and Toshiba), does not alter the findings of the study.
To construct the suppliers’ sample the study considered whether the company is
involved in the upstream stage of the production process. Based on Section 2, the
components chosen are: HDD, Motherboard (mthbd), Chip and CPU (ccpu). The suppliers
used then are: Western Digital, Seagate, Scandisk, Transcend (hdd); Gigabyte Technology,
MSI, Biostar, ASRock (mthbd); Intel, Qualcomm, AMD, NVIDIA (ccpu). These are leading
suppliers for the respective component. The suppliers’ information was then used to
construct indicators averaged for each quarter to connect it to the end assemblers’ data as
described below. Given the nested structure the data takes, we report clustered robust
standard errors.
The final sample consists of 160 observations made up of ten PC makers over the period
2010Q1-2013Q4 (i.e. 10 × 16). To capture the pre-event period, information one year prior to
the 2011 events is used, while information two years after the events is used in light of
hypothesis H2 related to short- and long-term effects.

Table AI describes the variables and data sources. The dependent variable Yit,
sales ratio, is constructed as sales to total assets; where sales were obtained from quarterly
reports of the firms over the period 2010Q1-2013Q4. The choice of sales as a proxy for
performance is dictated by the fact that the most directly measurable impact on
firms would be felt on sales, as highlighted by Manners-Bell (2014, p. 89). Still, gross profit
as an alternative measure was used and the results, not reported here, are
fairly robust.
JET and TF are the first regressors of interest. The NDs, as outlined above, are described
as event dummies representing a before and after scenario. The timing of these disasters for
the JET and the TF are, respectively, dated at 2011Q1 and 2011Q4 in this study. The timing
of the JET is considered as 11 March 2011 and, due to the nature of the disaster as a singular
event, this is beyond question. However, for the TF this is less so due to its cumulative effect
over time. Still, Haraguchi and Lall (2015) report the worsening of the flood in the fourth
quarter of 2011. This is also borne out by the Centre for Research on the Epidemiology of
Disasters EM-DAT data set.
The other explanatory variables were lagged by one period and, as such, used 2009Q4 as
the starting period for these regressors. This is done to guard against endogeneity of the
reverse causality type. As such a firm’s current dependent variable is expected to react to
past values of the independent variables.
The end assemblers’ inventory is used to construct excess inventory. To do so in the
spirit of the theoretical arguments outlined in the theoretical section, it is constructed as an
above average measure using inventory turnover. Average here is defined as the ten PC
makers average for each quarter. The latter is taken as the industry standard to demarcate
lean vs excess inventory. Thus, above average inventory turnover is used to capture a
flexible supply chain because a low inventory turn is often indicative of the presence of
safety stocks and operational buffers. This also means that, the way the variables are
constructed, the relationship of inventory turnover with sales ratio post-event is expected to
be negative. Though not reported here, several other regressions were run using different
measures of inventory, such as inventory-to-assets and inventory turnover based on
quartiles instead of averages. Results are robust to these alterations.
Finally, to study the moderating and mediating role of suppliers, variables (i.e. inventory
turnover and sales ratio) were “averaged” for each quarter. This includes the two variables
for suppliers as a whole and based on the three individual components considered.
The overall measures were further weighted to reflect an additional element of suppliers’
flexibility; that of alternative facilities. As such, if suppliers had alternate facilities in Asia,
neighbouring both Japan and Thailand, they could switch production to those facilities and
continue operations. So, before summing and averaging (as a non-weighted measure would
be), each supplier’s sales ratio and inventory turnover were weighted, where the weight
could take any value from 0, 1/4, 1/2, 3/4, or 1. These values depict presence from low to
high, such that if all suppliers had a facility in other Asian countries then the weight is 1.
At the extreme, if none have another facility, the weight is 0. For example, of the four
motherboard suppliers only three had facilities neighbouring Japan and only one
neighbouring Thailand, meaning with four alternate facilities out of a maximum of eight,
the weight is 1/2.
Mediation in the normal way would be inferred using a mediating variable from the same
set of firms (i.e. same data set). To study mediation in the traditional sense here is unfeasible
because two data sets are utilised, one for suppliers and one for end assemblers. Instead, two
regressions are ran with differences surrounding the explanatory variable suppliers’ sales
ratio (SSR) as follows:
Y it ¼ aþl1 JET þl2 TFþb1 SSRit þZi þfit þeit

(2)
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Y it ¼ aþl1 JET þl2 TFþb1 SSRit þb2 SSR_Residualsit þ Zi þfit þeit

(3)

Specification (2) uses SSR in its original form, where the variable is dubbed as the
“uncontrolled” suppliers’ influence as it still captures both direct and indirect effects.
Specification (3) instead shows what happens if one controls for the influence of JET and TF
on SSR. This is achieved by adding another variable, SSR residuals (SSR_Residuals).
This variable is obtained by first running a regression, using the individual suppliers’ data,
of SSR on JET and TF and then extracting the residuals from this regression. Then it is
averaged for each quarter to connect it with the end assemblers’ data as SSR_Residuals.
The residuals are factors that affect SSR other than the NDs, as they have been controlled
for in a first step estimation. That is, this new variable (i.e. SSR_Residuals) has been purged
of the influence of the NDs and their mediating influence, in comparison to the original
variable (i.e. SSR) which still captures their influence.
The question then is to compare the estimated coefficients of these two variables, SSR
and SSR residuals, in the two regressions and to observe what happens to them. The
following protocol is used to draw inferences about mediation vs moderation:
(1) First check specification (2):
•

if the “uncontrolled” explanatory variable, SSR, is significant or not. Proceed
only if significant; otherwise do not proceed as insignificance means the variable
has no effect in the first place. It rules out the mediating effect at the outset (as
well as moderating or direct effect).

(2) If one proceeds from the previous step, then focus on specification (3):
•

if original variable, SSR, is still significant but newly added variable SSR
residuals is insignificant then there is mediation;

•

if original variable, SSR, is insignificant but newly added variable SSR residuals
is significant then there is moderation (this can be confirmed further by a proper
examination of interactive influences in a third regression of SSR interacted with
JET and TF); and

•

if both SSR and SSR residuals are significant then both mediation and
moderation are prevalent.

5. Empirical results
5.1 Summary statistics
Table I shows the summary statistics for the end assemblers in panel A and suppliers in
panel B. The end assemblers’ mean sales ratio (i.e. sales-to-assets) for the whole period is
0.324. When looking at sales ratio before and after JET and TF, they are both lower after
both events. However, an independent sample t-test reveals no statistically significant
difference in means ( p-value ¼ 0.189). The inventory turn is smaller after both events, but
again an independence sample t-test shows no statistically significant difference in means
( p-value ¼ 0.438). In the case of suppliers, the sales ratio and inventory turn are also lower
after both events, but again no statistically significant differences are to be noted.
Overall, the lower figures for the end assemblers’ sales performance fail to tell us much
and can only be indicative of the influence of these NDs. In essence, they show the
“uncontrolled” influence (or lack of such) of a ND, where one has not accounted for other
factors that can affect sales. Thus, the task is to examine this more thoroughly using
regression analysis which should provide “controlled” point estimates of these events.

Variables/observations

Whole sample

Panel A: end assemblers
Sales ratio
Inventory turnover
No. of observations

0.324 (0.126)
3.453 (1.961)
160

Japanese earthquake-tsunami
Before
After
0.344 (0.127)
3.632 (1.890)
50

0.315 (0.125)
3.371 (1.995)
110

Thai flood
Before
After
0.336 (0.127)
3.596 (1.926)
70

0.315 (0.126)
3.342 (1.991)
90

Panel B: suppliers
Sales ratio
0.185 (0.100)
0.201 (0.112)
0.178 (0.094)
0.197 (0.106) 0.176 (0.094)
Inventory turnover
1.552 (1.012)
1.743 (1.093)
1.466 (0.964)
1.659 (1.059) 1.470 (0.970)
No. of observations
208
65
143
91
117
Notes: The numbers are the mean with standard deviation in parentheses. Ratio refers to the variable being a
ratio of total assets
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Table I.
Summary statistics

5.2 Regression results
NDs and end assemblers’ corporate performance (H1 and H2). Table II reports the results of
the effects of NDs on end assemblers’ performance. This can be inferred by looking at the
estimates on the dummies JET and TF. Specification (1) reports results on both events, while
specifications (2) and (3) report the influence of JET only by looking at one and two periods
after the JET. As such, the first reveals the average long-term effect, while the latter two
show the short-term effect. In addition, this helps to disentangle any confounding effects of
the two events being lumped together.
The results are partially supportive of the first hypothesis. H1 finds some support,
especially related to the JET. Most coefficients on JET are negatively signed and statistically
significant. In contrast, there is little support for the influence of TF. In fact, the coefficient is
insignificant but positively signed.
It is also clear from specifications (2) and (3) that the JET effect is still robust when one
focusses solely on JET, in the immediate aftermath of that ND. Surprisingly, there is not
overwhelming support for H2. While regression (1) does show a prolonged effect after the
event, the short-term effect does not completely outweigh the long-term effect. Indeed, while
the coefficient in (2) is slightly higher than in (1), regression (3) shows a lower effect two
periods after. It seems the short-term effect is mirroring the second more disruptive path
depicted in Figure 2, but with a more pronounced spike upwards. Not reported, TF was also
found insignificant in the short-term.

Dependent variable: end assemblers’ sales ratio
(2) Pre-Thai flood:
(3) Pre-Thai flood:
(1) Both events
1Q after JET
2Q after JET
JET
−0.023*** (0.009)
−0.025*** (0.009)
−0.014*** (0.005)
TF
0.00001 (0.009)
–
–
Time trend × fixed effects
Yes
Yes
Yes
Number of observations
160
60
70
635.71***
343.08***
423.25***
Wald χ2
2
R
0.812
0.880
0.880
Notes: JET, Japanese earthquake-tsunami; TF, Thai flood. Clustered robust standard errors in parentheses.
Columns (2) and (3) show the effect one and two quarters after JET, respectively. *,**, ***Significant at 10, 5,
and 1 per cent levels, respectively

Table II.
Results on the
influence of
natural disasters
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One could give some “economic” interpretation to these figures, in light of corollary to H1.
Given the dependent variable is sales normalised by total assets, one could multiply this
sales ratio by “average total assets”, which should allow interpretation of the point
estimates in terms of sales (in millions of $). The average total assets for PC makers in the
sample are 60,269.75. Thus, $1,408.82 m, $1,519.88 m, and $852.30 m are the numbers
obtained (using the full coefficients). This can be interpreted as suggesting on average
sales is, after the JET, in the longer term around $1,408.82 m less and in the short term
$1,519.88 m and $852.30 m less after one and two quarters, respectively. It is clear there
are non-negligible long-term consequences and effects of such catastrophic events
(see Hendricks and Singhal, 2012, p. 57). This prolonged effect could be due to losing
market share, the cost of rebuilding or of ignoring such unanticipated disruption in the
first place (Chopra and Sodhi, 2014).
One explanation why the TF is insignificant but positively signed is that after the
sudden occurrence of the JET, which had a negative impact on industrial activity in general,
including the sample of PC firms under study, there was some “degree of preparedness” and
“learning from experience”. This fits with Fiksel et al.’s (2015) point that “every disruption
represents a learning opportunity that may suggest shifting to a different state of
operations” ( p. 79). As such JET acted as an opportunity to learn for PC makers and they
adapted their operations allowing for some flexibility. In fact, consulting some of the annual
reports for the year 2011, reveals this to be the case. For instance, Fujitsu’s 2011 Annual
Report reveals that after the Great East Japan Earthquake the company “increased its
inventory holdings of parts and materials to prepare for unforeseen circumstances”.
This helped during the TF.
Supply chain agility and flexibility in moderating ND-performance (H3 and H4). Table III
reports findings related to hypotheses H3 and H4. Start with flexibility and agility in
delivery through the use of safety stocks (i.e. H3). With above average inventory turnover
on its own being negatively signed and significant seems to suggest that firms which keep
excess inventory appear to enjoy higher sales. Still, this has to be interpreted together with
the interactive terms. The post-JET influence in the inventory management context is
positively signed, while the post-TF influence is negative and significant. The former is
contrary to prediction as higher above-average inventory signifies lean inventory
management, rather than excess inventory, and is positively influential post-disaster.

Dependent variable: end assemblers’ sales ratio
End assemblers
Suppliers
Overall
Overall
Individual components
(1) Above average
(2) Suppliers’
(5) Chip
inventory turnover inventory turnover (3) Disk drive (4) Motherboard
and CPU
JET
−0.023*** (0.006)
0.144 (0.088)
0.688** (0.297)
0.038 (0.036) −2.465* (1.509)
TF
0.00001 (0.009)
−0.153* (0.085)
−0.449 (0.296) −0.091** (0.038) 2.516* (1.531)
Explanatory
−0.002** (0.001)
0.001 (0.029)
0.118** (0.055)
−0.004 (0.224)
0.011 (0.028)
Explanatory × JET
0.001** (0.001)
−0.107* (0.057)
−0.312** (0.134) −0.029* (0.017) 1.910* (1.180)
Explanatory × TF
−0.0003*** (0.0001)
0.099* (0.059)
0.206 (0.140) 0.047** (0.218) −1.950* (1.183)
Time trend × fixed effects
Yes
Yes
Yes
Yes
Yes
Number of observations
160
160
160
160
160
2
686.81***
629.68***
632.12***
632.17***
634.26***
Wald χ
2
0.827
0.814
0.815
0.815
0.815
R
Notes: JET, Japanese earthquake-tsunami; TF, Thai flood. Clustered robust standard errors in parentheses. All explanatory
Table III.
Results on moderating variables are based on inventory turnover, with the second regression using a weighted measure. Suppliers’ variables
are averaged to represent average supplier as facing the end assemblers. *,**,***Significant at 10, 5, and 1 per cent
role of supply
chain flexibility
levels, respectively

One could interpret this as suggesting safety stocks that are kept as part of supply chain
risk management seem to matter under normal circumstances, but in the case of an extreme
disruption they fail to play a role. Thus, companies that had safety stocks could have been
over-reliant on them to work even for catastrophic events and they possibly lacked
flexibility and agility elsewhere within their supply chain. For instance, they could have
been reluctant to invest in flexibility (see Fujita and Hamaguchi, 2012).
Instead, firms with lean inventory management are more likely to possess flexibility and
agility in other parts of the supply chain (see Pettit et al., 2013), thus it is possible they made
better use of this elsewhere to cope with such an event. One example is they could have
alternate facilities which they put to better use than those firms reliant on excess inventory
for flexibility (see Fujita and Hamaguchi).
However, the fact the results are reversed when looking at the TF where the interactive
term is negative and significant for PC makers suggests they learnt to make better use of
those buffer stocks eventually, but only after JET’s consequences. This again fits with the
above explanation of “learning from experience” after JET leading into the TF, as borne
out by the Fujitsu case. Thus, there is partial support for H3, which is suggestive that
inventory management works only if it is properly channelled as part of a holistic
approach, such as a Business Continuity Plan which takes on board all flexible factors and
not just one.
When it comes to H4, the results are shown in columns (2)-(5) of Table III. This examines
the moderating role of inputs from suppliers (i.e. sourcing in agility and flexibility), with
the question being whether suppliers maintaining excess inventory had a mitigating
influence post-disaster. There are four reported regressions with the first capturing how
suppliers’ overall weighted average inventory turnover relates to end assemblers’ sales
performance. The next three specifications show average inventory turnover of suppliers’
individual components.
The results could mean two things. First, looking at regression (1) in Table III
reveals one explanation for the net negative effect of the JET highlighted before.
Here the suppliers’ inventory turnover, while normally positively related to end
assemblers’ performance, clearly has a negative impact on the PC makers’ own sales
post-JET. Though this does not rule out a mediating influence, the moderating effect of
suppliers’ lack of flexibility and agility could be at work. However, in the case of TF the
positively signed interactive terms, balanced against the negatively signed TF, again
bears the same story of learning and readiness due to experience. As such suppliers were
more prepared post-JET than they were pre-JET, similar to end assemblers. Thus, H4
finds partial support.
Second, looking at the individual components, as reported in specifications (3)-(5), it can
be seen that PC makers were mostly affected by what happened to the disk drive
manufacturers, and to a lesser extent the Motherboard and Chip-CPU manufacturers, that
too with a degree of variability in effects. Overall, this can be seen to fit with descriptive
evidence that highlights how disruption in obtaining electronic components, such as
semiconductors and hard disk drives, affected the PC industry (Haraguchi and Lall, 2015;
Manners-Bell, 2014, pp. 86-89).
Results of the mediating role of suppliers’ performance (H5). The results of the mediating
influence of supplies disruption working through suppliers are shown in Table IV.
While suppliers can be seen to have moderating influence as Table III shows, it is also possible
the two NDs could have affected suppliers and, in turn, end assemblers’ performance.
Therefore, disaster → suppliers’ sales → end assemblers’ corporate performance. The first two
columns show the mediating results, while the third column shows the moderating influence
for comparative purposes.
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Table IV.
Results on mediating
role of suppliers
(vs moderation)

Dependent variable: end assemblers’ sales ratio
(1) Suppliers’
(2) (1) + Controlled
sales ratio
for disasters
(3) (1) + Moderation
JET
0.002 (0.011)
0.002 (0.011)
1.343** (0.587)
TF
−0.005 (0.009)
−0.031*** (0.010)
−0.922** (0.460)
Suppliers’ sales ratio
1.393*** (0.438)
0.163 (0.635)
3.592** (1.424)
Suppliers’ sales ratio residuals
–
1.916** (0.893)
–
Suppliers’ sales ratio × JET
–
–
−7.099** (0.164)
Suppliers’ sales ratio × TF
–
–
5.047** (2.561)
Time trend × fixed effects
Yes
Yes
Yes
Number of observations
160
160
160
642.33***
646.42***
649.22***
Wald χ2
R2
0.815
0.817
0.819
Notes: Clustered robust standard errors in parentheses. The first suppliers’ explanatory variable is an
average weighted sales ratio, with the second variable in the second specification being the same measure but
controlled of the influence of the natural disasters. Column (3), reported for comparative purposes, shows the
moderating influence as in Table III but now with sales ratio. *,**,***Significant at 10, 5, and 1 per cent levels,
respectively

It is clear that there is moderation as the SSR becomes insignificant, while SSR residuals is
significant. This is further confirmed by results in regression 3. As such, disruption in
getting parts from suppliers’ does not seem to have impinged on PC makers, finding no
support for H5.
6. Discussion and implications
NDs, as catastrophic vulnerabilities, are hard to predict, but their impact is profound on
both society and business alike, as the two disasters discussed show. Given this
characteristic, it is clear catastrophic vulnerabilities are quite distinct from other types of
supply chain disruptions and risks. Thus, catastrophic vulnerability could be modelled
distinctly as ambiguity instead of risk. Risk can be broadly defined as situations or events
whose consequences or likely occurrence are possible, but subject to uncertainties
(Aven, 2014, p. 31), and specifically defined as events or situations that can happen with
assigned probabilities (Manners-Bell, 2014). Instead, ambiguity can be defined
as situations or events whose outcomes and likely occurrence are unclear and cannot
be assigned probabilities with precision (Aven, 2014, pp. 162-163; March, 1994, p. 178).
Ambiguous changes and events can have a profound impact on managerial decisions
and corporate performance. The real world is replete with ambiguous events such as NDs,
industrial actions, product defects and recalls, that tend to affect enterprises and their
supply chain. A key characteristic of such events is their improbable nature with potential
to be impactful, i.e., unpredictability with high impact. Yet the supply chain literature shows
a surprising neglect of such events or change, with instead a focus on risk (Chopra and
Sodhi, 2004; Simchi-Levi et al., 2014). Add to this is that some enterprises are often
unprepared for these events and instead focus on those for which they can prepare using
traditional supply chain risk methods (Simchi-Levi et al., 2014). The problem of ignoring,
and then of using the wrong methods for such unanticipated events, can be costly (Chopra
and Sodhi, 2014). The two major NDs were proof of this and so the consequences for
ignoring ambiguous events and changes can be catastrophic.
With our findings that there are short and long term effects from catastrophic vulnerability,
the fact that enterprises could learn from previous disruptions and that agility (i.e. speed and
flexibility) could partially mitigate disruptive events, it is essential for a resilient enterprise to

recognise the role of dynamic capabilities in building supply chain resilience. Supply chain
resilience is seen as the capability of an enterprise to recover, adapt, and prosper in the face of
vulnerability (Dabhilkar et al., 2016; Pettit et al., 2013), while dynamic capabilities enable an
enterprise to build, integrate, and reconfigure resources to address rapidly changing business
environments (Teece and Leih, 2016).
Though for normal disruptions ordinary capabilities would suffice, catastrophic
vulnerability requires dynamic capabilities. This is because ordinary capabilities are just
attributes to anticipate and overcome disruptions broadly defined (Fiksel, 2015, p. 96). With
the difficulty to anticipate catastrophic vulnerability and its distinctive disruptive effect, we
need to espouse dynamic capabilities to improve organisational resilience.
A key component of dynamic capabilities to improve resilience is organisational
learning. Enterprises should be proactive to learn from the experience of previous
disruptions (Dabhilkar et al., 2016). Once such learning takes place it should be integrated as
a capability which, in turn, acts as a dynamic mitigating strategy against similar
disruptions in the future. However, enterprises must rely even more on learning and
adaptation to cope with unexpected catastrophic disruptions (Fiksel, 2015, p. 36).
The second component of dynamic capabilities is for enterprises to strive for agility,
which in the view of catastrophic vulnerability would take a distinct form. Consider agility
in both delivery and sourcing. Enterprises could adopt a hybrid inventory management
policy instead of blindly following lean management in supply chains, as the latter could
have negative consequences in the event of a catastrophic vulnerability. A hybrid inventory
management policy would combine both leanness and agility, such as when required
enterprises could respond with speed and flexibility. In fact, at times enterprises could even
vary their inventory from minimum to maximum, depending on needs. Hence, enterprises
should be nimble enough to change, adapt, and reconfigure their sourcing and delivery
policies when needed.
The third component of dynamic capabilities for improving enterprises’ resilience is
recognising the dynamic effect of catastrophic vulnerability. There are both short-term and
long-term effects. Therefore, a contingency plan which not only deals with short-term
disruption, but also with long-term consequences, in adjusting operations is essential, in
order to return to the pre-disruption equilibrium state or to move to a new equilibrium state
in as short a span possible.
In a nutshell, whereas risk management deals with identifiable risks, we need to go
beyond that and develop a strategic plan around ambiguities like catastrophic
vulnerabilities. Under such a plan mitigating strategies should be constructed around
dynamic capabilities so that the enterprise sustains resilience. This should ensure crucial
business functions continue operating through unanticipated change.
7. Conclusion
With still little being known about the impact of NDs on corporate performance and
underlying supply chain mechanisms that moderates or mediates their impact, this paper
sets out to conceptualise ND as catastrophic vulnerability and empirically study it in the
context of two events. Using the JET and TF as a quasi-experiment, in the spirit of a
before-and-after design, this study first quantifies the effects of these NDs and decomposes
them into short- and long-term effects. It also reports evidence of how PC supply chain
works and reacts to these NDs using quarterly secondary data from 2010Q1-2013Q4.
Overall, JET is found to have a negative effect on corporate performance, but the TF is
insignificant but positive. There is also evidence showing a prolonged effect of JET,
suggesting NDs do not just have short-term effects. The TF after effect being insignificant
and positive can be explained by the fact that firms learnt from JET and thus were
“prepared” in some ways for any subsequent NDs, as supported by anecdotal evidence.
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Supply chain flexibility and agility in terms of inventory management policy that keeps
safety stocks (i.e. lower inventory turn) helped to mitigate the TF only. In the case of
JET, the supply chain risk management was not adequate enough to deal with such
catastrophic vulnerability. Both of these were interpreted as learning from experience
and adaptability. Suppliers were also found to exert a moderating influence instead
of mediating.
Two main implications are drawn. The first is the need for a conceptual rethink beyond
risk. NDs and similar catastrophic vulnerabilities should be viewed from the lens of
ambiguity. With ambiguous events and changes there is a need for dynamic capabilities to
build supply chain resilience. This recognises short-term and long-term effects, organisation
learning, and agile policies under catastrophic vulnerability.
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Appendix

Variable name

Description

Source

Dependent variable(s)
Sales ratio

Sales as a ratio of total assets (with original
variables both being in US$ millions)

Quarterly reports of
companies between
2010Q1-2013Q4

Independent variables
Japanese Earthquake
Tsunami ( JET)
Thai Flood (TF)

Table AI.
Variables description
and data sources

Dummy to identify time before and after JET taking –
value of 1 after and 0 before
Dummy to identify time before and after TF taking –
value of 1 after and 0 before
Above average
Cost of sales as a ratio to Inventory. Above average Quarterly reports of
Inventory turnover inventory is constructed by subtracting the
companies for 2009Q4industry’s average inventory turnover
2013Q3
Suppliers’ average sales We constructed several variables
Quarterly reports of
Ratio/inventory
Overall suppliers’ weighted suppliers’ sales ratio/ companies for 2009Q4Turnover
inventory turnover (see text)
2013Q3
Individual component suppliers’ sales ratio/
inventory turnover
Notes: Most independent variables are lagged by one period with respect to the regressand. If the variable is
unavailable we use two period lags. Some reports that use the local currency for the accounting variables
were converted to US$ first and scaled to US$ millions. For our purposes we also created interactive terms, not
reported above, between several explanatory variables and the two events dummies
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Abstract
Purpose – Little empirical work has been done on the effects of inclusive environmental disclosure and green
supply chain management (GSCM) on firm outcomes. The literature on environmental disclosure suggests
that it is a useful practice to improve a firm’s reputation and its financial performance and also to establish a
dialogue with stakeholders improving environmental performance. Recent conceptual contributions in the
supply chain management literature state that stakeholder expectations and informational needs increasingly
concern firm supply chains. Thus, the authors propose that positive effects of inclusive environmental
disclosure practices are enhanced in presence of GSCM practices. The paper aims to discuss these issues.
Design/methodology/approach – To test these relationships a combination of primary data on
environmental disclosure practices, GSCM practices and environmental performance, and secondary data on
financial performance was used. A series of hierarchical regression models were performed to test the
disclosure-outcome relationships and the moderation of GSCM practices.
Findings – Results provide empirical support for the impact of inclusive environmental disclosure practices
on financial performance but no support for the impact on environmental performance. Specifically, the more
inclusive the environmental disclosure practices the greater and positive is the impact on financial
performance in presence of GSCM practices.
Originality/value – This study provides empirical evidence of the joint effects of inclusive environmental
disclosure and GSCM practices on environmental and financial performance. Doing so, it reinforces the recent
conceptual foundation that firms should align and leverage on supply chain management for disclosure
practice effectiveness.
Keywords Stakeholders, Green supply chain management, Environmental disclosure
Paper type Research paper

1. Introduction
Environmental disclosure is growing in importance due to the increased demand for
environmental performance information by multiple stakeholders (Dawkins and Fraas, 2011;
Al-Tuwaijri et al., 2004). Environmental disclosures practices concern information sharing
with a variety of stakeholders about environmental pollution and natural resource
consumption performance (Plumlee et al., 2015). The effectiveness of such practices to improve
a firm’s financial and environmental performance has been widely debated in the accounting
literature and more recently in the supply chain management literature. The literature on
environmental disclosure practices has proposed that they offer a way to legitimize a firms’
reputation and image and thus useful to improve its financial performance (Qiu et al., 2016).
Environmental disclosure practices have also been associated to socially responsible
behaviors to improve a firm’s sustainable performance (Gelb and Strawser, 2001).
More recently, their effectiveness in leading to environmental and/or financial outcomes
has been proposed to dependent on the type of stakeholders addressed that might advocate
for different outcomes (Khan et al., 2016), for example economic partners focusing on financial
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performance or stakeholders representatives focusing on specific needs. Further, it is well
accepted that potential advantages can be achieved where there is firms’ credibility with
specific stakeholders, meaning that management actions align with their expectations
(Freeman, 1984).
In this sense, given the growing interest of stakeholders on how a firm is managing its
supply chain, green supply chain management (GSCM) practices have been proposed to
answer stakeholder needs and improve environmental performance. GSCM practices are
often cited in environmental disclosure practices to show that actual actions are taken by the
organization to improve environmental performance (Tate et al., 2010; Marshall et al., 2016).
The initial focus of green practices on internal operations activities (i.e. production) to reduce
pollution and material consumption (Klassen and Whybark, 1999) has broadened into a
stronger external orientation including the adoption of green practices upstream and
downstream in the supply chain (Pagell and Wu, 2009).
Contributing to the debate about the effectiveness of environmental disclosure practices
and sustainable supply chain management practices, this paper seeks to make a two-fold
contribution. First, we examine the impact of environmental disclosure practices on
financial and environmental performance by testing two environmental disclosure models
related to the level of inclusivity, meaning the degree to which a variety of diverse
stakeholder groups are addressed in disclosure practices. In this way, we empirically
respond to the recent calls for investigating how addressing different sets of stakeholders
may influence the effectiveness of environmental disclosure practices and performance
achievement (Gualandris et al., 2015; Khan et al., 2016). Second, in this study we provide
empirical evidence about the effectiveness of different environmental disclosure practices in
presence of the actual organizational practices implemented by the firm, such as GSCM.
Thus, we empirically test the role of GSCM practices as a way to align with stakeholder
needs and enhance environmental disclosure effectiveness.
In the remainder of the paper, we will review the current research on inclusive
environmental disclosure and GSCM practices, develop hypotheses about the proposed
relationships, and present and discuss the results of hypothesis testing.
2. Theoretical background
The challenge to include stakeholders in the management of organizations has grown
significantly over the last ten years (Manetti and Toccafondi, 2011; Dawkins and Fraas,
2011). Initially, stakeholder-oriented literature referred to stakeholder management,
meaning the management of expectations of parties influencing and being influenced by
firm outcomes (Freeman, 1984). Then it moved the attention toward stakeholder
engagement, meaning the involvement of stakeholders in decision-making processes,
including them in the organization’s management, sharing information, using dialog, and
creating a reciprocal model of responsibility (Svendsen, 1998). It is not surprising that in
such a setting, the importance for firms to address the informational needs of multiple
stakeholders has gained increasing relevance (Gualandris et al., 2015). To face such needs, a
growing number of organizations has begun to disclose information to more and more
stakeholders in relation to sustainability outcomes, especially environmental performance
(Dawkins and Fraas, 2011; Al-Tuwaijri et al., 2004).
In most cases, environmental disclosure practices, meaning sharing environmental
performance information (e.g. pollutant emission and natural resource consumption) with a
variety of stakeholders, are voluntary actions that is not required by law or code of practice
(e.g. annual reports and proxy statements) or go beyond what is required, and are useful for
stakeholder decision making (Dawkins and Fraas, 2011). Standards for environmental
disclosure practices have been discussed by several non-profit associations (e.g. the Global
Reporting Initiative (GRI), the Federation des Experts Comptables Europeens, the International

Federation of Accountants). However, there are wide variations in environmental disclosure
practices across companies (Kolk, 2003; Patten, 2002; Russo and Fouts, 1997).
Given the growing relevance of this phenomenon, academic literature has increasingly
investigated inclusive environmental disclosure practices mainly in relation to the reasons
driving companies to disclose information. Thus, the relationship between environmental
disclosure practices and performance has been mainly investigated considering
environmental performance as a driver of disclosure (e.g. Patten, 2002; Al-Tuwaijri et al., 2004).
In this paper, we consider the other side of the coin and investigate the impact of
inclusive environmental disclosure practices on outcomes achievement. Different impacts of
inclusive environmental disclosure practices are proposed in the literature: On one side,
environmental disclosure practices can improve a firm’s reputation and thus its economic
and financial outcomes (Springett, 2003); on the other side, through environmental
disclosure practices a firm can establish a dialogue with stakeholders so that environmental
values are made explicit and taken into consideration in an organization’s decision-making
process, thus improving its environmental impacts (Al-Tuwaijri et al., 2004; Clarkson et al.,
2008; Cormier et al., 2009, 2011; Patten, 2002). In case of positive impacts on both
environmental and financial performance, environmental disclosure practices could serve as
proof for the sustainability business case.
However, recent studies urge to understand how the effectiveness of environmental
disclosure is related to the different types of addressed stakeholders and the consistency with the
actual organizational practices. Specifically, supply chain management is defined as “the
management of a network of relationships within a firm and between interdependent
organizations and business units […] that facilitate the forward and reverse flow of materials,
services, finances and information from the original producer to final customer with the benefits
of adding value, maximizing profitability through efficiencies, and achieving customer
satisfaction” (Stock and Boyer, 2009, p. 691). These activities have a primary impact on the
environment, making the deployment of environmental capabilities in such context a crucial
issue (Kleindorfer et al., 2005). Thus, it is not surprising that firms implement GSCM practices to
answer stakeholders’ environmental needs and requests. In the supply chain management
domain, environmental principles have been integrated first in internal operations processes
(e.g. production processes) (Sarkis and Rasheed, 1995). This was done mainly through
the adoption of reactive environmental management practices (e.g. pollution control
technologies) and then moving toward the adoption of proactive and preventive practices
(e.g. pollution prevention technologies) (Klassen and Whybark, 1999). More recently, focal
companies have been considered accountable not only for their internal operations processes but
also for their suppliers, thus extending environmental management activities outside company
boarders (Krause et al., 2009). Accordingly, GSCM practices are implemented across a company’s
supply chain and regard internal and external processes (Gimenez et al., 2012; Wolf, 2014):
(1) internal GSCM practices concern the reduction of consumption of raw resources,
production of waste, use of toxic materials, and toxic emissions in internal
operational processes (i.e. product development and production) (Gimenez et al.,
2012; Green et al., 2012; Sarkis, 2012); and
(2) external GSCM practices concern the reduction of the volume of purchased items
and the use of hazardous materials, minimization of unnecessary packaging and
increased use of recycled/recyclable materials in external operational processes
(i.e. supplier selection and collaboration) (Gimenez et al., 2012; Gimenez and Sierra,
2013; Zsidisin and Siferd, 2001).
In what follows, we will review and assess the literature linking environmental disclosure
practices to organizational performance and to green SCM practices to develop our
hypotheses about the proposed relationships.
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2.1 Hypotheses development
Inclusive environmental disclosure practices and performance achievement. Greater access to
environmental information through disclosure practices to a wider set of stakeholders is
viewed as an essential part of increasing transparency surrounding corporate activity and
its consequences for stakeholders (Brown and Fraser, 2006). Disclosing environmental
information with stakeholders may be a crucial tool to start a dialogue aiming to take into
account stakeholder needs and take decisions accordingly (Brown and Fraser, 2006).
Additionally, from a stakeholder perspective responsiveness to the multiplicity of
constituencies interested in corporate performance requires different approaches
(Gualandris et al., 2015). Thus, companies are increasingly disclosing environmental
information through publishing “triple bottom line,” “sustainable development” and
Corporate Social Responsibility (CSR) reports (Deegan and Gordon, 1996; Morhardt et al.,
2002; Kolk, 2003) addressing different sets of stakeholders ranging from shareholders to
governments, NGOs, unions, customers and others (Solomon and Lewis, 2002). More
broadly, the academic literature suggests that environmental disclosure would benefit from
greater stakeholder inclusivity (Gray, 2000; Owen et al., 2000, 2001), meaning the degree to
which a variety of diverse stakeholders groups is addressed (Ball et al., 2000; Owen et al.,
2001; Reed, 2008). From a practical perspective, standards and reporting frameworks like
ISO 26000, AA1000S, SA8000 and GRI also stress the importance of including multiple
stakeholders (Manetti and Toccafondi, 2011).
On one side, sharing information about environmental performance with a firm’s
stakeholders is proposed as a way to improve its success, through addressing the needs of
a broad set of stakeholders (Freeman, 1984). Accordingly, several studies advance that
environmental disclosure can impact financial performance through a better firm’s
reputation and a broader impact can be achieved if different stakeholder types are
addressed. For example, Cerin’s (2002) case study shows that firms issue CSR reports as a
marketing tool to enhance brand image among stakeholders. Hart (1995, p. 999) states that
effective communication on environmental performance “reinforce and differentiate a
firm’s position through the positive effects of a good reputation.” A firm’s reputation is
suggested to be potentially valued also by investors (Armitage and Marston, 2008;
Hart, 1995) and may increase customer loyalty and firm sales (Qiu et al., 2016). Companies
seek to enhance their image in order to create a positive reputation that may also
correlate to higher long-run financial performance (Fombrun and Shanley, 1990; Porter
and van der Linde, 1995). Overall, this might contribute to a firm’s financial performance,
through a differentiation advantage compared to its peers. Thus, we formulate the
following hypothesis:
H1. Inclusive environmental disclosure practices have a positive impact on a firm’s
financial performance.
On the other side, stakeholder management and its related tools, such as environmental
disclosure practices should push the management to pursue actions that are optimal for a
broad class of stakeholders rather than those that serve only to maximize shareholder
interests (Freeman, 1984). In this sense, it might mean that stakeholder disclosure is a
socially responsible behavior to address multiple stakeholder needs and improve
sustainability performance, such as environmental sustainability. In this sense, the
literature promotes more open and participatory forms of corporate governance,
where stakeholders have more voice in the organization’s decisions that affect them,
might positive impact sustainability performance (Gray et al., 1995; Gray and Milne, 2002;
Kelly, 2001). Inclusive environmental disclosure practices, meaning dialoguing with a broad
set of stakeholders through environmental information sharing, is viewed as a vital

pre-requisite for informed participation (Brown, 2000, pp. 54-55). The utility of information
sharing practices is not in its representation of “infallible truth” but in making visible
environmental values and priorities that become inputs to wider democratic processes of
dialogue and decision making with stakeholders (Boyce, 2000, p. 53), with the aim to
improve environmental performance. Accordingly, we formulate our second hypothesis:
H2. Inclusive environmental disclosure practices have a positive impact on
environmental performance.
The moderating role of GSCM practices. Concerns among academics and practitioners are
emerging about how statements in disclosure practices compare with the actual firm
commitment of addressing sustainability issues. For example, Kolk (2003) show the
difficulties to determine whether an organization was actually implementing the strategies
and management actions or merely reporting to conciliate stakeholders. Similarly, Cerin
(2002) identifies discrepancies between the actual actions of the reporting firms and what
actions are reported in CSR reports and annual reports. Recent contributions also show that
stakeholders are able to identify these possible miss-matches between environmental
disclosure practices and actual green practices within the firm (Cormier and Magnan, 2015).
Thus, we suggest that an imbalance between environmental information disclosed
by firms and their actual operational practices may impact on disclosure-outcome
relationships. This may preclude both the possibility to create a positive firm image – i.e.
improving financial performance, and to establish a dialog with stakeholders – i.e.
improving environmental performance.
Prescriptions concerning green practices range within different organizational areas
from core activities (i.e. operational processes) to support activities (i.e. human resource
management) (Porter and Kramer, 2006). In many organizations, supply chain processes
contribute to environmental sustainability more than any other organizational areas
through production processes and a choice of suppliers, materials, technologies,
manufacturing and transport modes (Carter and Rogers, 2008). Accordingly, among the
different environmental information disclosed supply chain management-related aspects
are gaining relevance and information about GSCM practices are common in disclosure
initiatives (Tate et al., 2010).
Firms using disclosure practices to share information about environmental performance
in their supply chain might pursue different strategies and yet achieve different outcomes.
For example, Marshall et al. (2016) propose that firms can adopt two high disclosure
strategies: Transparent and Distracting. The Transparent strategy is adopted by those
firms highly disclosing information to their stakeholders and also assessing and managing
their operations and supply chain activities, thus implementing green SCM practices.
Instead, the Distracting strategy is adopted by those firms highly disclosing information but
having limited knowledge and actions on their supply chain activities, thus with a limited
adoption of green SCM practices. In this case, disclosing information confuses firm
stakeholders and more disclosure does not mean better performance. Similarly, New (2015)
recommends that research on sustainability should focus less on practices espoused by
firms but more on the enacted practices to explain a firm’s actual performance. Therefore,
we suggest that environmental disclosure practices positively affect organizational
performance in presence of GSCM practices, in line with the transparent strategy proposed
by Marshall et al. (2016). In this way, the adoption of GSCM practices will reduce the
potential imbalance between expectations related to environmental information disclosed
and firm actions and be an effective answer to stakeholders’ needs, enhancing the
disclosure-outcome relationship. These positive effects will be lacking in situations in line
with the distracting strategy proposed by Marshall et al. (2016) in which companies are
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disclosing environmental information but not adopting green organizational practices
(i.e. green SCM practices). Thus, we posit that:
H3. The impact of inclusive environmental disclosure practices on (a) financial
performance and (b) environmental performance is moderated by GSCM practices,
with inclusive environmental disclosure practices having a stronger positive impact
in organizations with high GSCM practices.
The research hypotheses can be summarized in the research model presented in Figure 1.
3. Methodology
To test our research model, we combine primary and secondary data sources. Primary data
refer to inclusive environmental disclosure practices, GSCM practices and environmental
performance and are drawn from a survey on sustainable supply chain management
performed between September 2011 and July 2012 in the Italian food sector. The questionnaire
from which primary data are drawn contains four sections: firm description; sustainability
strategy, sustainable supply chain management, and operations practices; drivers, barriers,
and disclosure initiatives; and benefits and performance. The questionnaire was developed
based on a literature review in the accounting and sustainable supply chain research fields
and on previous case studies conducted by the authors of this paper. Moreover, external
academics and firms were actively involved to verify content validity by means of a pre-test.
The questionnaire was checked by academics with a background in accounting, supply chain
management and sustainability research. They assessed the viability of the questionnaire and
its consistency with the current literature, ultimately providing positive feedback.
The questionnaire was then submitted to eight managers whose background corresponded
with that of this survey’s target respondent. These managers provided useful feedback as to
item formulation and wording. Specifically, they highlighted the need to provide further detail
on a number of concepts. In these cases, we added some examples to clarify the intended
meaning. Data collection was performed through an e-mail survey after firms were first
contacted by phone to introduce the research project. The target respondents were people in
charge of sustainability development at the firm level, operations level, and supply chain level;
hence the questionnaire was completed by the operations manager, supply chain manager, or
the individual responsible for sustainability development in the firm.
Secondary data are related to financial performance of the organizations and covers a sixyears period ranging from three years before to three years after primary data collection.
Financial performance is drawn from the AIDA database containing information and balance
sheets of all Italian firms, covering also the food sector. It is provided by Bureau van Dijk and
it is the Italian version of the Orbis database (http://orbis.bvdinfo.com). The combination of
primary data on the organization’s sustainability practices and performance and secondary
data on objective financial performance provides an excellent opportunity to start assessing
the relationship between inclusive environmental disclosure and corporate outcomes and its
possible enablers.
H1
Inclusive environmental
disclosure practices

Figure 1.
Research model

H2
H3a

H3b
GSCM practices

Financial
performance
Environmental
performance

3.1 Sample
The sample frame consisted of lists of “Top Italian Food Producers” and the Italian
Association of Food Producers. Only food processors were included in the sample. The food
industry is a useful context in which to analyze the impact of inclusive environmental
disclosure initiatives, given the increasing attention toward responsible behaviors of food
companies. The sample of firms participating in the survey was composed of 134
organizations. The overall response rate was 16.52 percent. For this sample, we used data
only from organizations that filled all the information needed for this research. Therefore,
the sample was reduced to 110 firms. Table I illustrates the demographics of the sample in
terms of firm size and type of respondent.
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3.2 Measures
In line with our research aims, the main constructs measured herein concern inclusive
environmental disclosure, GSCM practices, environmental performance and financial
performance.
Independent variables: inclusive environmental disclosure practices. While the concept of
environmental disclosure fits well into the literatures in accounting (e.g. Al-Tuwaijri et al.,
2004; Clarkson et al., 2008) previous research has not developed clear metrics to measure
different inclusive disclosure practices in relation to different stakeholders. To assess the
degree of inclusive environmental disclosure practices, we identified multiple sets of
stakeholders based on the stakeholder management literature (Freeman, 1984). Table II
provides the list of items included in the survey to address environmental disclosure with
different stakeholders.

Characteristics

Sample %

Size (number of employees)
Under 10
10-49
50-249
250+

Questionnaire item

4.5
32
50
13.5

Mean

Table I.
Demographics
of the sample

SD

To what extent information about environmental sustainability performance have been disclosed to the following
stakeholders? (specify: not at all (1), a bit (2), quite (3), a lot (4), very much (5))
Suppliers
1.96
1.13
Distributors
2.09
1.14
Final consumers
2.10
1.09
Customers
2.50
1.19
Shareholders
2.53
1.33
Employees/Unions
2.42
1.20
Industrial associations/NGOs
1.92
1.04
Local community
1.95
1.02
Mass media
1.87
1.09
National, European, International regulatory institutions
1.88
1.12
Banks
1.94
1.14
Scientific community/research institutions
1.79
1.01

Table II.
Environmental
disclosure
practice items
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Inclusive environmental disclosure practices refer to the degree to which a variety of
diverse stakeholder groups are informed about a firms’ environmental performance. To
measure the degree of inclusive environmental disclosure practices, we analyzed first the
distributions of items regarding environmental disclosure practices with different
stakeholders. Next, we identified the degrees of inclusive environmental disclosure
considering disclosure practices with different stakeholder groups. To do so, we used
cluster analysis to identify patterns of adoption of environmental disclosure practices
with different sets of stakeholders using items listed in Table II. A two-step clustering
procedure was used. An initial hierarchical clustering was performed on random
sub-samples to determine the number of clusters. The three clusters solution was
determined to be the best one. Subsequently, we performed non-hierarchical clustering
using the K-means cluster algorithm to generate the three clusters. Finally, we tested
whether the efforts toward the sets of stakeholders considered were effectively
discriminated across the three disclosure groups using one-way ANOVA; all F-statistics
were highly significant ( p o 0.01). The results of the K-means cluster algorithm and the
ANOVA are shown in Table III. Based on the significantly different average values of
environmental disclosure practices with different sets of stakeholders, the three clusters
are interpreted as follows: no environmental disclosure practices, that refers to no or low
environmental disclosure practices with stakeholder, primary stakeholder disclosure
practices, that refers to medium levels of environmental disclosure practices with primary
stakeholders, and extended stakeholder disclosure practices, that refers to high levels of
environmental disclosure practices with primary and secondary stakeholders.
Consequently, inclusive environmental disclosure practices are measured as a dummy
variable representing the belonging to one of the three clusters.
Moderator variables: GSCM practices. GSCM practices are related to
environmental-oriented activities performed in the internal supply chain and along the
supply chain processes. Two constructs are used to measure them: Internal GSCM practices,
related to internal processes (i.e. production processes) and concern the efforts to reduce raw
material, water and energy consumption reduction, and pollution emissions reduction
(Sarkis 2012); and external GSCM practices, related to supplier selection according to
environmental principles and capabilities (Zhu et al., 2005, 2012). To assess the level of internal
and external GSCM practices, firms were asked to score on a Likert scale ( from 1 ¼ not
adopted to 5 ¼ extensively adopted) the efforts taken in related actions in the last three years.
We conducted confirmatory factor analysis (CFA) to validate our measures and to confirm our
proposed factor structure. Table IV provides the full list of items related to internal and
external GSCM practices and CFA results. The two-factor CFA model proposed has
acceptable fit statistics (RMSEA ¼ 0.04, CFI ¼ 0.99). Specifically, the root mean square error of
approximation RMSEA is below 0.05 and CFI is above 0.95 (Hu and Bentler, 1999), thus
indicating convergent validity (Bollen, 1989). Furthermore, all factor loadings exceeded the
value of 0.50, and the p-values were all lower than 0.05 (see Table III) (Vickery et al., 2003).
Finally, factor loadings all exceeded twice the value of their associated standard error, which
further indicates convergent validity (Flynn et al., 2010). To completely confirm the validity of
the scales, we evaluated the discriminant validity of the model. Discriminant validity is
evaluated by means of the average extracted variance (AVE). Fornell and Larcker (1981)
recommend an AVE higher than 0.50, thus guaranteeing that more than 50 percent of the
factor’s variance is due to its indicators. As shown in Table IV, all the AVE values are higher
than the minimum required value. Finally, composite reliability (CR) has been used to test for
reliability. The CR values listed in Table IV are all above the commonly accepted level of 0.70,
which indicates that reliability is relatively high. Based on the above analyses, the validity and
reliability of our scales were established.

1.03
2, 3
2.15
1, 3
3.46
1, 2
2.09

1.03
2, 3
2.17
1, 3
3.46
1, 2
2.10

1.28
2, 3
2.73
1, 3
3.77
1, 2
2.50

1.36
2, 3
2.69
1, 3
3.85
1, 2
2.53

1.36
2, 3
2.54
1, 3
3.65
1, 2
2.42

1.06
2, 3
2.02
1, 3
3.08
1, 2
1.95

1.14
2, 3
1.92
1, 3
3.00
1, 2
1.92

1.06
2, 3
1.73
1, 3
3.27
1, 2
1.87

Mass
media
1.06
2, 3
1.83
1, 3
3.12
1, 2
1.88

Regulatory
institutions

Scientific
community/
research
institutions
1.00
2, 3
1.71
1, 3
3.04
1, 2
1.79

Banks
1.06
2, 3
1.94
1, 3
3.15
1, 2
1.94

Notes: Cluster 1: No environmental disclosure practices, Cluster 2: Primary stakeholder disclosure practices, Cluster 3: Extended stakeholder disclosure practices. The
bold and italic values in the first rows represent highest and lowest score, respectively, for each variable. Underline values represent values above sample mean; Cluster
differences have been assessed by means of a Scheffé post-hoc test with significanceo0.05 and indicated in the second row

No environmental
36
1.00
disclosure practices
2, 3
Primary stakeholder
48
2.13
disclosure practices
1, 3
Extended stakeholder 26
3.00
disclosure practices
1, 2
Total mean
110
1.96

N

Industrial
Final
Employees/
Local
associations/
Suppliers Distributors consumers Customers Shareholders
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NGOs
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Construct

Item
loading SE p-value CR AVE Mean SD

Questionnaire item

To what extent the following practices have been adopted in the manufacturing process by your company in the
last three years? (specify: not at all (1), a bit (2), quite (3), a lot (4), very much (5))
Internal
Waste reduction practices
0.83 0.04 0.00 0.89 0.67 3.35 0.96
GSCM
Energy use reduction practices
0.88 0.03 0.00
1824
practices
Water use reduction practices
0.82 0.04 0.00
Reduction of the emissions practices
0.74 0.05 0.00
External
Supplier selection based on sustainability
0.85 0.03 0.00 0.93 0.74 2.37 0.97
GSCM
competences (e.g. clean technologies,
practices
environmental programs)
Supplier selection based on current
0.90 0.02 0.00 0.90
sustainability performance
Supplier selection based on their sustainability 0.90 0.02 0.00 0.90
Table IV.
reputation
Green supply chain
Supplier selection based on the sustainability
0.78 0.04 0.00 0.78
management practices
certifications
items and
Supplier selection based on their capability of
0.86 0.03 0.00 0.86
confirmatory factor
developing sustainable products
analysis results

Dependent variables: financial performance and environmental performance. Financial
performance is measured using financial performance compared to industry peers.
Specifically, the average of return on investment (ROI) in the three years after the survey
compared to industry peers was used to predict a firm’s financial performance.
Environmental performance is measured via four items regarding material, energy and
water usage and pollution emission formulated in line with the Kinder, Lydenberg and Domini
strength parameters for evaluating company environmental performance (Walls et al., 2012).
To assess the level of environmental performance, firms were asked to score on a Likert scale
( from 1 ¼ not at all to 5 ¼ very much) their level of achievement in the last three years. The
reliability of this construct has been tested through a CFA model. Table V provides the full list
of items related to environmental performance and CFA results. The one-factor model tested
has acceptable fit statistics (CFI ¼ 1.00, RMSEA ¼ 0.00). Further all factor loadings exceeded
the value of 0.50, and the p-values were all lower than 0.05 (see Table V ) (Vickery et al., 2003)
and exceeded twice the value of their associated standard error, which indicates convergent
validity (Flynn et al., 2010). Also in this case, discriminant validity is evaluated by means of
the AVE and it is higher than the minimum required value; CR also shows a good reliability
being above the commonly accepted level of 0.70.
Control variables. We included two control variables in the analysis: firm size and past
financial performance. In this way, we controlled for possible impacts related to firm size – as
the logarithm of the number of employees – on outcome achievement because the size of the
organization has been suggested to be related to the level of commitment toward

Questionnaire item

Table V.
Environmental
performance items
and confirmatory
factor analysis results

Item loading

SE

p-value

CR

AVE

Mean

SD

To what extent the following performance have been achieved in the last three years? (Specify: Not at all (1), A bit
(2), Quite (3), A lot (4), Very much (5))
Material consumption
0.75
0.05
0.00
0.86
0.61
3.44
0.80
Energy consumption
0.77
0.05
0.00
Water consumption
0.85
0.04
0.00
Pollution emission
0.76
0.05
0.00

environmental issues (Vachon, 2007). We controlled also for past financial performance,
measured using the average of ROI in the three years before the survey compared to industry
peers to take into consideration the level of resources available at the firm level to deploy
environmental commitment (Vachon, 2007) and its competitive position in the market.
4. Results
Test of H 1 and H2: inclusive environmental disclosure practice impacts
To test H1 and H2, we performed a hierarchical regression model for each outcome dimension
studied (i.e. financial performance – to test H1 – and environmental performance – to test H2).
Specifically, we included as independent variables in the regression analysis two dummy
variables measuring different levels of inclusive environmental disclosure practices (i.e. primary
stakeholder disclosure practices and extended stakeholder disclosure practices). Given that we
aim to study the impact of inclusive environmental disclosure practices, the no environmental
disclosure practices group is the reference group in the regression analysis and thus it is the
dummy variable not included in the regression. For each outcome dimension we performed a
hierarchical regression in two steps by introducing the control variables (i.e. past financial
performance and firm size), followed by the environmental disclosure practices dummy variables.
Table VI presents the results for each outcome dimension. In the financial performance
model, adding the environmental disclosure practices variables improved the explanatory
power and the model is significant ( p ¼ 0.00). Specifically, the extended stakeholder disclosure
practices variable is significant ( p ¼ 0.04) and has a positive coefficient meaning that the group
of companies with extended stakeholder disclosure practices performs significantly better than
the reference group (i.e. no environmental disclosure). Instead, the primary stakeholder
disclosure practices variable is not significantly different from the reference case (i.e. no
environmental disclosure) ( p ¼ 0.29). Therefore, H1 suggesting a positive impact of inclusive
environmental disclosure practices on financial performance is partially supported. Specifically,
when environmental disclosure practices are limited and restricted to primary stakeholders,
financial performance are on average not improved. Instead, when environmental disclosure
practices are higher and include a wide range of stakeholders, financial performance is on
average significantly improved. On the other side, in the environmental performance model,
inclusive environmental disclosure practices variables do not improve the explanatory power
and the model is not significant ( p ¼ 0.58), thus not supporting H2.
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Test of moderation hypothesis: the role of GSCM practices (H3)
Because we propose a moderation effect of GSCM practices, we followed the approach of
Byrne (2006). We first tested for the direct effect using the entire sample, to address H1 and
Financial performance
Environmental performance
Model 1
Model 2
Model 1
Model 2
Coefficient Sig. Coefficient Sig. Coefficient Sig. Coefficient Sig.
Intercept
Past financial performance
Firm size
Primary stakeholder disclosure
practices
Extended stakeholder disclosure
practices
p-value
Adjusted R2
Notes: *p o0.05; **p o 0.001

−0.10
0.38**
0.03

0.00
0.21

0.76
0.00
0.71

−0.16
0.35**
−0.02

0.04
0.00
0.76

0.23

0.29

0.52*
0.04
0.00
0.27

3.44**
−0.02
0.02

0.66
0.01

0.00
0.37
0.82

3.44**
−0.02
−0.03

0.00
0.38
0.70

0.27

0.23

0.38
0.17
0.58
−0.02

Table VI.
Regression models
testing H1 and H2
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H2, and then we tested for moderation by splitting the sample into high and low GSCM
practices groups to address H3. We used the average level of GSCM practices to split the
sample into two groups. Specifically, we repeated the procedure twice: one considering
internal GSCM practices and one considering external GSCM practices.
Results concerning the financial and environmental performance models are shown
respectively in Table VII and Table VIII. Concerning financial performance, results show
that significance and coefficients of inclusive environmental disclosure practice variables
are higher in high internal GSCM and high external GSCM groups compared to low internal
GSCM and low external GSCM groups. The significant difference between high and low
groups has been also tested comparing coefficients across the two groups through a
two-independent-sample t test (Keil et al., 2000), showing the equality of standard
errors in the two sub-samples and thus the significance of the found differences.
The two-independent-sample t test was performed in relation to both internal and external
GSCM practices showing the reliability of regression results. Furthermore, in presence of
high internal and external GSCM practices also the primary stakeholder variable is shown
to be slightly significant (with p o ¼ 0.10) and has a positive coefficient. This indicates that
the impact of primary and extended stakeholder environmental disclosure practices to
financial performance is significantly different for high vs low GSCM groups as shown in
Table VII. Specifically, there is a positive moderation effect. Thus, the results support H3a.

Internal GSCM practices
External GSCM practices
High
Low
High
Low
Coefficient Sig. Coefficient Sig. Coefficient Sig. Coefficient Sig.

Table VII.
Regression models
testing H3a ( financial
performance)

Intercept
−0.22
0.71 −0.54
Past financial performance
0.24** 0.04
0.43***
Firm size
−0.14
0.19
0.10
Primary stakeholder disclosure
practices
0.76*
0.06 −0.03
Extended stakeholder disclosure
practices
1.15*** 0.01
0.53
p-value
0.01
0.07
2
0.38
0.25
Adjusted R
Notes: *po 0.10; **p o0.05; ***p o0.01; ****po 0.001

0.31 −1.45
0.01
0.10
0.42
0.07

0.02 0.62
0.25
0.43 0.61**** 0.00
0.43 −0.20
0.13

0.92

1.00*

0.05

0.26

1.30*** 0.02
0.05
0.25

0.47*

0.08

0.88*
0.05
0.00
0.53

Internal GSCM practices
External GSCM practices
High
Low
High
Low
Coefficient Sig. Coefficient Sig. Coefficient Sig. Coefficient Sig.

Table VIII.
Regression models
testing H3b
(environmental
performance)

Intercept
Past financial performance
Firm size
Primary stakeholder disclosure
practices
Extended stakeholder disclosure
practices
p-value
Adjusted R2
Notes: *po 0.10; ****p o0.001

4.14**** 0.00 2.78**** 0.00 3.29**** 0.00 3.21**** 0.00
−0.16
0.43 −0.02
0.58 0.01
0.66 −0.04
0.19
−0.12
0.19 0.11
0.40 −0.09
0.32 0.07
0.64
0.18

0.59

0.01

0.97

0.59

0.32

0.40 −0.16

0.76

0.72*
0.08 −0.14
0.82
0.49
0.73
−0.01
−0.07

0.65
−0.04

0.89
−0.09

0.12

0.04

0.90

Instead, concerning environmental performance results in Table VIII indicate that also
considering GSCM practices as moderators, inclusive environmental disclosure practices do
not significantly impact on environmental outcomes and the models are not significant
(i.e. internal GSCM models: p ¼ 0.65 and 0.89; external GSCM models: p ¼ 0.49 and 0.73).
Thus H3b on the moderation effect of GSCM practices on the disclosure-environmental
performance relationship is not supported.
The results related to all tested hypotheses are summarized in Table IX, showing the
impact of inclusive environmental disclosure practices on financial performance but
not on environmental performance, and the moderation role of GSCM practices on the
disclosure-financial performance relationship.

Green
supply chain
management

1827

5. Discussion
5.1 Overview and contributions
Environmental disclosure practices have been increasingly adopted by organizations and the
number and variety of stakeholders addressed have been increasing. Previous empirical
research has mainly investigated the reasons and drivers of inclusive environmental
disclosure practices adoption. The present research contributes to the more recent research
streams examining the impact of such practices on financial and environmental performance
by analyzing inclusive environmental disclosure practices in relation to different degree and
variety of stakeholders addressed and green organizational practices (i.e. GSCM) adopted.
We addressed the impact of inclusive environmental disclosure practices in relation to
financial and environmental performance because previous literature proposes that
disclosure practices can improve a firm’s reputation and financial performance and be
used to engage in a dialogue with stakeholders to improve sustainability performance
(Brown, 2000). Thus, we have determined financial performance and environmental
performance as outcomes variables to investigate the effectiveness of inclusive
environmental disclosure practices.

Direct effects
Primary stakeholder
disclosure practices
(PSD) → outcome variable
Extended stakeholder
disclosure practices
(ESI) → outcome variable

Moderation effects
Primary stakeholder
disclosure practices
(PSD) → outcome variable

Financial performance

Environmental
performance

Not sign.

Not sign.

Yes, sign.

Not sign.

H1: partially supported

H2: not
supported

Internal GSCM
practices
Yes, PSD is only sign.
in high internal GSCM
practices
Extended stakeholder
Yes, ESD is only sign.
disclosure practices (ESD) → in high internal GSCM
outcome variable
practices
H3a: Supported

External GSCM
practices
Yes, PSD is sign.
higher in high external
GSCM practices
Yes, ESD is sign.
higher in high external
GSCM practices

Internal GSCM External
practices
GSCM
Not sign.
practices
Not sign.
Not sign.
H3b: Not
supported

Not sign.
Table IX.
Summary of
hypotheses testing
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Specifically, H1 addressed the impact of inclusive environmental disclosure practices on
financial performance positing a positive relationship, in line with previous studies
suggesting a positive impact through better stakeholder management, increased firm
reputation and through a differentiation effect (Cerin, 2002; Hart, 1995). However, the level of
inclusivity of the disclosure practices might impact their effectiveness on financial
performance achievement. Accordingly, we have found that firms in the analyzed sample
implement environmental disclosure practices to different extents: A group of firms does not
disclose environmental information with stakeholders (or do it at a low extent); a group of
firms discloses information to a medium extent mainly with primary stakeholders
(i.e. suppliers, distributors, customers and final consumers, shareholders, employees and
unions, and the local community); and a group of firms highly disclose environmental
information to a broader group of stakeholders including secondary stakeholders
(i.e. industrial associations and NGOs, mass media, regulatory institutions, banks, scientific
community and research institutions) in addition to primary stakeholders. Linking these
groups to firm performance, our results provide partial support for H1, meaning that a
certain degree of inclusive environmental disclosure practices with stakeholders was
positively related to financial performance. Specifically, a greater level of inclusiveness
(i.e. higher extent and more variety of stakeholders addressed) has a positive effect on
financial performance. Accordingly, the literature suggests that organizations disclose
environmental information to different stakeholder groups. It is debated whether the variety
of addressed stakeholders may affect the effectiveness of such practices given that different
stakeholders may have different needs and expectations (Reed, 2008; Gualandris et al., 2015).
Overall results indicate that inclusive environmental disclosure practices affect financial
performance and specifically that higher levels of inclusive environmental disclosure
practices have higher positive impacts on financial performance than not disclosing
environmental information or disclosing information only to primary stakeholders. This
may be due to the fact that organizations are currently under scrutiny of different sets of
stakeholder, especially secondary stakeholders (e.g. NGOs and mass media (Hendry, 2005;
Laasonen, 2010)). Communication about a firm’s environmental performance has an impact
on the reputation perceived by stakeholders, especially the farer from the firm, affecting the
image of the firm. Thus, inclusive environmental disclosure practices may be more related to
the legitimacy of the firm toward secondary stakeholders rather than aiming to build trust
with primary stakeholders.
H2 posited that inclusive environmental disclosure practices have a positive impact on
the environmental performance. This hypothesis was included to situate the results of the
present research with previous research suggesting that sharing information about
environmental performance with stakeholders may enable a dialogue to make
environmental values and priorities more explicit and included in companies’ decision
making to improve environmental performance (Gray and Milne, 2002). Our results do not
support H2 since the direct impact of inclusive environmental disclosure practices on
environmental performance was not significant, showing that average companies might use
environmental disclosure practices to communicate to stakeholders but not necessarily to
improve environmental performance.
Finally, H3 addressed the question of whether the absence of actual adoption of green
organizational practices may determine an imbalance between what firms aim to
communicate through their disclosure practices and what they actually do with potential
negative impact on the credibility of the organization, and thus on outcomes achievement.
In other words, this means also that when green practices are present, they may play an
enabling role enhancing the positive disclosure-outcome relationship. We investigated this
hypothesis focusing on GSCM practices, having them a high impact on environmental
performance and being widely represented in environmental disclosure by companies, due

to growing interest of stakeholders on a firm’s supply chain management (Tate et al., 2010;
Marshall et al., 2016). Specifically, we tested whether GSCM practices positively moderate
the disclosure-outcome relationship. The results provide support for the positive moderation
of GSCM practices enhancing the positive impact of inclusive environmental disclosure
practices on financial performance but not on environmental performance. Specifically,
when firms extensively adopt GSCM practices, the positive impact of inclusive
environmental disclosure practices on financial performance is enabled. Instead, when
GSCM practices are adapted to a limited extent, there is no positive impact of inclusive
environmental disclosure practices on a firm’s financial performance. This might suggest
that the monitoring role of stakeholders, through inclusive environmental disclosure
practices, and the presence of green practices together enable financial performance. On the
other side, if a firm discloses environmental information to stakeholders but green practices
are not adopted, then the market does not legitimate the organization and no economic
advantage is gained by the company.
In conclusion, we find support to the impact of inclusive environmental disclosure
practices on financial performance, especially when disclosure includes secondary
stakeholders and green practices are actually implemented by the firm.
Instead, inclusive environmental disclosure practices, meant as a tool to inform
stakeholders about a firm’s environmental performance, do not have direct impact on
environmental performance. However, our results show also that the presence of GSCM
practices is a crucial enabler of the positive relationship between environmental disclosure
practices and financial performance. This may suggest that disclosing information may
attract the attention of stakeholders toward the company reputation but the company is
rewarded only if green practices are actually in place. These results might be interpreted
building on the high disclosure strategies identified by Marshall et al. (2016). They propose
that in case of high disclosure and high supply chain assessment and management, a firm’s
capabilities are developed and stakeholders are satisfied. Our results show that in line with
this case when a firm implement inclusive environmental disclosure practices together with
green SCM practice, that firm’s financial performance will also improve. Instead, in presence
of high disclosure practices but low green SCM practices, stakeholders are confused and our
results show that environmental disclosure will not benefit on financial performance.
Therefore, we suggest that inclusive environmental disclosure practices with stakeholders
may be a useful tool for monitoring firms sustainable behaviors, being firms rewarded only
if actual green practices are adopted. However, it is not yet a tool to engage with
stakeholders to improve environmental performance. In case in the long term environmental
performance does not improve, it might be that the positive relationship between disclosure
practices and financial performance boosted by green practices might also disappear or
become negative.
Nevertheless, the results regarding the not significant impact of disclosure practices on
environmental performance may be limited by what was not measured in relation to
environmental disclosure. Specifically, we did measure the extent to which information
was disclosed to different sets of stakeholders but we did not measure if information
sharing was done one-way or bi-directionally or the scope of the content of disclosure
practices. Accordingly, recent studies suggest that to enable a real dialogue with
stakeholders a bi-directional communication is needed instead of one-way information
provision (Bendell, 2003; Laasonen, 2010).
Noting this limitation, the results have implications for research and practice.
By focusing on the empirical test of the links between environmental disclosure practices
and GSCM practices and performance, our analysis provides two main implications on
future research. First, this study contributes toward the clarification of the role of inclusivity
in relation to the variety of addressed stakeholders. Specifically, we empirically show that in
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relation to financial performance, the broader the set of addressed stakeholders addressed
through environmental disclosure practices the higher the impacts. However, the
complexity of addressing multiple stakeholder needs may arise in relation to
environmental – and social – aspects making more complex the dialogue around such
issues and their environmental – and social – performance improvement. Thus, we provide
empirical support to the case for further investigation of inclusivity in environmental
disclosure practices and suggest developing more complex measures taking into account
the type of stakeholder involvement and the context of disclosure practices.
Second, we contribute to the discussion around the impacts of inclusive environmental
disclosure practices currently in place in the accounting and the supply chain
management literatures. We show that these relationships are far than simple.
Accordingly, we empirically show the role of green organizational practices (i.e. GSCM)
to enable the link between inclusive environmental disclosure practices and organizational
outcomes. Only recently, the accounting and supply chain management literatures started
to integrate the discussion around environmental management (e.g. Gualandris et al., 2015;
Marshall et al., 2016). Our results show that environmental disclosure practices do not
serve alone as legitimation tool but it needs to be accompanied with green organizational
practices adoption; if not, practices to sharing environmental information with
stakeholders in absence of sustainable practices will send confusing massages to
stakeholders (Marshall et al., 2016).
Concerning contributions for practice, we show to practitioners that more inclusive
environmental disclosure practices may positively impact on financial performance only if
actual green practices are adopted, thus it cannot just be used to reputational issues if no
actual action is taken. Three main managerial implications on environmental disclosure
practices adoption can be derived from this: First, firms should identify the stakeholder
types to address and do not limit disclosure practices to primary stakeholders. Second, they
should communicate environmental information when there are clear green practices in
place to avoid confusing messages to stakeholders, which will not reward the firm with
better financial performance. Third, this can be done after assessing and developing green
capabilities along supply chains through GSCM.
On the other side, on average firms inclusive environmental disclosure practices are not
shown to be positively related to environmental performance per se. Therefore to improve
environmental performance, managers might need to not limit environmental disclosure
practices to communicate environmental performance to stakeholders but use them to
establish a real dialogue with stakeholders. Also, regulators may play a role to ensure
balanced reporting and assuring the rights of stakeholder information and involvement
acting a monitoring role on the information disclosed.
5.2 Conclusion and directions for future research
In sum, this research shows that inclusive environmental disclosure practices matter in
firm outcomes achievement. Specifically, we illustrate the role of environmental disclosure
practices showing that the higher the variety of addressed stakeholders the higher the
outcomes for the firm. However, most importantly we showed that such positive link is
enabled only at the presence of actual green organizational practices, such as GSCM.
When such organizational practices are lacking, inclusive environmental disclosure
practices are not paid off. The research makes valuable contributions showing that on
average current environmental disclosure practices impact on financial performance but
not on environmental performance. However, they seem to be a powerful monitoring tool
such that the society praises disclosing companies only when actual green practices are
adopted. Though, to build a dialogue with stakeholders to jointly contribute to
environmental performance improvement more sophisticated forms of inclusive

environmental disclosure practices may be needed and regulators may have to play a role
in establishing such dialogue.
The limitations of this study provide avenues for further research. First, the
results of the study might be enriched by a finer grained analysis of stakeholder
inclusivity. In this study, we made a distinction in terms of variety of stakeholders
addressed but no distinction was made in relation to the nature of the information sharing
process and the content of information disclosed. Future research may
investigate whether one-way or bi-directional inclusive environmental disclosure
practices have different roles in shaping an effective dialog with stakeholders to
improve corporate sustainability performance. Another aspect to take into consideration
may be the coverage of information disclosed. Different environmental aspects may be
considered ranging from pollution emission and resource consumption to more proactive
aspects such as recycling or new business model deployment. Future research should
include these attributes regarding stakeholder inclusivity to shed light on the possible
different impact of different disclosure models.
In addition, all items related to inclusive environmental disclosure practices are
self-reported from a single respondent so future research would be well served to collect this
information also through secondary sources, for example measuring the efforts of
organizations to share information with stakeholders through analyzing sustainability
reports or company web-sites.
Although the study sheds light on a variety of issues surrounding inclusive
environmental disclosure practices and firm outcomes and provide empirical support of
the roles of stakeholder inclusivity and green practices in understanding such
relationship, it would also be beneficial to test these relationships among different
industries. We followed the approach suggested by Dawkins and Fraas (2011), to consider
a single high-impact industry to tease out within-sector differences. However, there may
be considerable differences in environmental disclosure practices among industries that
have a high impact on the environment and those that have a low impact on the
environment and, thus, different inclusive environmental disclosure approaches and
impacts may be shown.
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Abstract
Purpose – The purpose of this paper is to identify similarities and differences between qualitative-based and
quantitative-based research, and to present recommendations for designing and conducting the research so
that the possibilities of publishing it in leading Operations Management (OM) journals are improved.
Design/methodology/approach – The paper takes its outset in contributions made at the 2016 European
Operations Management Association Young Scholars Workshop. The theme of the workshop was “Designing
and developing research projects in Operations Management – from concept to publication.” Taking the
perspectives of the case researcher, the survey researcher and the editor/reviewer, the authors present and
discuss the views on and experiences with designing research for publication.
Findings – The authors identify a number of recommendations that researchers should use when designing,
conducting, and presenting their research for publication. The recommendations include the need to clearly
and concisely establish relevance, account for choice of methodology as well as the operationalization,
sampling, analytical, and validation methods used, and demonstrate the contribution of the paper in the
discussion section. Furthermore, the authors draw attention to the importance of developing a publication
strategy as early as possible. Other important aspects include the title of the paper, keywords selection, and
rejection criteria. Finally, the authors stress the importance of “total quality management” in designing
and executing OM research.
Originality/value – Going beyond the standard author guidelines found at journal web sites, the authors
present a collection of viewpoints, which are based on the authors’ experiences as reviewers, editors, and
evaluators of OM research projects and their designs.
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Introduction
Like any scientific discipline, Operations Management (OM) depends on its scholars
performing high-quality research that is both practically relevant and has theoretical
impact. Publishing is one of the important requirements for PhD students to obtain
their degree, and for young scholars to make progress in their academic career.
High-quality research provides the basis for a high-quality thesis and papers, and requires
research skills, disciplinary knowledge, and oral and written presentation proficiency.
The European Operations Management Association (EurOMA) supports the development
of these competences through the EurOMA Doctoral Workshop, its engagement in the
EIASM EDEN doctoral seminar on “Research Methodology in Operations Management,”
and the EurOMA Young Scholars Workshop (YSW). Offered to young scholars who
have completed their PhD studies and have attained their first academic positions,

the YSW has a rolling agenda, so that young scholars can step in anytime. The topics on
the agenda include:
•

supervising MSc and PhD students;

•

teaching OM to MSc and MBA students;

•

career development – managing your way through academia; and

•

OM – research and practice.

The 2016 YSW focused on “Designing and developing research projects in Operations
Management – from concept to publication.” This general review paper is based on the
presentations from three OM scholars, who shared their views on and experiences with
designing publishable research, and the resulting discussions with the young scholars
attending the workshop. We examine common approaches to designing and reporting
empirical research. Specifically, we seek to differentiate between qualitative and quantitative
research and to align these approaches to reporting findings and preparing papers for
publication in highly ranked OM-focused journals. First, taking a researcher’s perspective, we
discuss and exemplify designing publishable case study and survey research, respectively.
Next, we take an associate editor’s perspective on designing publishable research.
Subsequently, we discuss the importance of “total (research) quality management” in OM
research. We conclude the paper with a summary of key lessons for OM scholars.
Designing publishable case study research
Case studies are the most frequently used qualitative research method in OM. Although
they may be used for a variety of research purposes, case studies are particularly strong and
most often used for theory-building purposes (Voss et al., 2002; Ketokivi and Choi, 2014).
In recent few years, there have been calls across several management disciplines for
developing good theory (Corley and Gioia, 2011; Yadav, 2014; Narasimhan, 2014). In OM,
it has been suggested that many theoretical contributions are “vacuous,” without enough
understanding and explanatory power (Schmenner et al., 2009). One reason may be that the
training of OM researchers “[…] tends to favor empirical research that seeks to verify
existing theory” (Skilton, 2011, p. 22), often leading to minimal impact.
Good theory is relevant and can have high impact (Van de Ven, 1989), and funding
bodies increasingly assess the relevance and impact of the research proposed. A logical
implication of this demand is that OM needs more research based on rigorously designed
and executed theory-building case studies. This section addresses this implication. It is not
intended to be a tutorial on case research – good guidelines have already been developed
elsewhere (Yin, 2014; Miles and Huberman, 1994) and discussed in the context of OM
research (Stuart et al., 2002; Voss et al., 2002). Instead, this section aims to discuss the most
common shortcomings found in OM case research projects (despite existing guidelines); and
clarify a number of research design areas in which guidelines are highly tacit. The section
draws on literature on the case study method from the general and OM fields; case-based
papers published in OM journals; and the author’s experience in assessing, reviewing, and
teaching case-based research as a faculty member of the EDEN Doctoral Seminar on
“Research Methodology in OM” and the EurOMA Doctoral Seminar dedicated to reviewing
PhD research projects. The intention of this contribution is to draw attention of the OM
research community, particularly early career researchers, to common pitfalls and
misunderstandings related to the use of case studies, thereby contributing to improving the
rigor and impact of case-based OM research. Several research design and execution
decisions are addressed in the typical sequence in which they arise, with reference to
exemplary papers whenever adequate.
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Purpose of case studies
Case studies are most often used to build theory inductively. However, they can also be used
for conceptual theory-building purposes, in which the researcher applies deductive
reasoning to develop relationships between constructs into an internally consistent theory
(Handfield and Melnyk, 1998; Meredith, 1993). Cases can then be used to illustrate the theory
(Wacker, 1998), so as to (Siggelkow, 2007):
(1) give concrete examples of the constructs employed in the theory, which helps the
reader to imagine more easily how the conceptual argument might actually apply in
empirical settings;
(2) illustrate the nature and scope of conceptual relationships (e.g. A leads to B); and
(3) make it easier for the reader to assess the plausibility of the theory’s relationships by
illustrating examples of how A leads to B.
This use of cases is not always well understood and is sometimes misconstrued as theory
testing or validation, in the sense that the cases usually show that the theory holds in the
context of the case settings. However, in deductive studies, the cases are not core to the
theory development process and, although they are usually presented after the theory, they
are not intended to test theory (see Parmigiani and Rivera-Santos (2015) for an example).
Unit of analysis
The unit of analysis is key to the development of case studies but often regarded as
problematic by researchers and reviewers. The definition of the unit of analysis should be
related to the initial research questions. The most common units of analysis in OM are the
firm, site, and process. Working with higher-level units of analysis makes access to cases
more difficult and is not always well understood. For example, if a study adopts the supply
network as the unit of analysis and studies one specific network, it should demonstrate that
the number and type of focal entities in the network are adequate to capture network-level
phenomena, and recognize that it is employing a single case design. It has been argued that
the smallest unit of analysis to capture network effects is the triad (Choi and Wu, 2009; see
Dubois and Fredriksson (2008) for an example). Working with lower levels of aggregation
(e.g. teams in a given firm) may allow for controlling for confounding factors (e.g. firm-level
factors), albeit at the expense of external validity.
Case selection
Case selection is a critical decision in theory-building case research because it largely
determines the extent to which the findings can be generalizable (external validity).
Cases should be selected for theoretical reasons rather than randomly or with the purpose of
being representative of a wider population (Yin, 2014). Researchers should show that the
selected cases possess specific traits that make them appropriate to address the research
questions in the context of the conceptual framework that underpins the study. There are a
number of theory-based logics for case selection, including achieving literal and theoretical
replication (Yin, 2014; see Sousa and Voss (2007) for an example), studying a phenomenon
with potential for new insights (e.g. Siggelkow’s (2007) talking pig), and contrasting polar
cases (e.g. high and low performers).
The researcher may have little leeway as to the choice of cases to be studied.
For example, firm-sponsored projects require that the firms involved are studied. There may
also be practical constraints, such as geographical distance or barriers in gaining access.
In these instances, the ideal sequence of the research process ( from research problem to case
selection) may have to be reversed, with the researcher working backward from the
available cases to the identification of relevant research questions for which those cases are

adequate. Although not ideal and potentially challenging, this is a valid procedure as long as
the researcher can find a suitable match between a research question with the potential to
contribute to knowledge and the traits of the available cases.
Single vs multiple case study designs
An important decision in case selection is whether to use single or multiple cases.
Each design has advantages and disadvantages. For a given level of resources, single cases
allow for increased depth. The limitations, however, include reduced external validity, risk
of misjudging the representativeness of a single event or exaggerating easily available data,
and observer bias (Voss et al., 2002). A multiple case design reduces these limitations but
implies reduced depth per case, for the same level of resources.
There are different perspectives on the importance of the limitations of single case
designs, with positivist-oriented researchers attaching more importance to such limitations
than interpretative-oriented researchers (Langley and Abdallah, 2011). Regardless of these
differences, the single case design needs to be carefully justified. Situations for which this
design may be appropriate include exploratory studies (e.g. finding an interesting research
question or new constructs in the early stages of theory development), research questions
that require rich data, longitudinal studies (which are often single case studies because of
limitations in time, resources, and access), and studying an exceptional, discrepant,
or revelatory case (see Åhlström and Karlsson (2000) and Lewis and Brown (2012) for
examples). If a suitable justification is absent, the question arises why the researcher did not
add at least one more case in order to mitigate some of the limitations of the single case
design. In the end, the “acid” test for single case research is whether the insights generated
(with the benefit of depth and/or longitudinality) are sufficiently novel and impactful
(e.g. revelatory, or falsifying existing theories) to compensate for the limitations of
the design. Thus, the bar is rather high for a theoretical contribution.
Despite its importance, insufficient or inadequate justification of case selection is perhaps
the most common shortcoming of case research projects in OM.
Field work reporting
All too often overlooked, yet crucial to the development of theory, replicability requires
detailed reporting of field work aspects such as the type of data collected, number and
length of site visits and interviews, type of respondents and questions asked, and how
constructs were measured (Sousa and Voss, 2001; Vanpoucke et al., 2014). It is also
important to establish whether the depth of the cases matches the complexity of the issues
being studied. The depth of the field work needs to be sufficient to achieve a minimal level of
holistic understanding of each case on its own, including the characteristics of its “natural
setting” (Leonard-Barton, 1990; Ketokivi and Choi, 2014). A clear and focused case research
protocol (Yin, 2014), outlining precisely how the field work was conducted and summarizing
its key aspects, has been shown to be a very helpful tool.
Insufficient reporting of information on field work still occurs in many projects. This is
surprising, since it is a straightforward task. In addition, possibly due to declining resources
for research in recent years, we come across even more studies in which the field work is too
shallow to really understand the issues being studied (e.g. too few interviews with too few
respondents) and be able to claim holistic insight into the cases in their context.
Data analysis
The goal of data analysis is to derive research findings from the raw case data
(e.g. interview transcripts, documents, observations). The findings represent the
researcher’s interpretation of the data. Reporting on data analysis in journal paper
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format is a challenge due to the richness and volume of case data. Whenever possible, long
case narratives should be avoided by using figures, models, and visual displays (e.g. causal
networks; Sousa, 2003). It is also useful to summarize, aggregate, classify, or rate research
constructs, thereby raising their abstraction level (Miles and Huberman, 1994). Papers
should show not only the researcher’s interpretation of the data, but also some of the actual
data in order to allow the reader to assess whether the author’s theorizing is plausible
(Pratt, 2009). Strategies for doing this efficiently involve adding interview citations or
illustrating a few “chains of evidence” from raw data to interpretation (Yin, 2014; see
Contiero et al. (2016) for an example). Achieving the right balance between the extent to
which interpretation and actual data are reported is not straightforward; single case designs
often require showing more of the actual data than multiple case designs.
Two types of data analysis weaknesses are common in OM research. First, many
papers lack details on how the data analysis was conducted (Ketokivi and Choi, 2014).
Second, papers often jump too quickly from the Methodology to the Findings section and do
not sufficiently demonstrate that the findings are based on an independent assessment of
the data by the researchers. In these instances, the analysis consists mainly of an account
of what respondents have said, implicitly subscribing to and offering those views as the
findings of the study. It is important, therefore, to provide sufficient detail concerning data
analysis and interpretation.
Publication
Prestigious empirical OM journals demand research rigor and a strong contribution to
theory. Regarding contribution, theory-building case research needs to clear a significant
hurdle in terms of the generation of new insights and understanding. Empirical data and
context should lead to new theoretical insight. It is important therefore to review the
emergent theory against existing theory, and to determine what is similar, what is
different and why (Eisenhardt, 1989). We have come across studies that were properly
designed and conducted, but the emergent theory was not discussed in enough depth and
did not therefore add sufficiently to extant knowledge. One point that is not always
adequately understood is that the emergent theory is not to be taken as speculative,
pending confirmation of additional theory testing research. The emergent theory has
already been tested as it is grounded in empirical observation, analysis (Ketokivi and
Choi, 2014), and explanation of the focal phenomenon in its empirical setting.
This abstract explanation is proposed to apply beyond the study’s case(s), within a
certain scope of generalizability.
Concerning rigor, case research must be made transparent by demonstrating the
concrete research actions taken in the context of the study, not just by declaring that a
formalized process was followed (Holton and Lowe, 2007; Gibbert and Ruigrok, 2010)
(see Vanpoucke et al. (2014) for an example). This may include creatively using setbacks,
discussing problems encountered on the way, and how these emerging issues guided further
data collection and analysis. If trade-offs need to be made across different types of validity,
case research should prioritize internal validity (making correct inferences about causal
relationships) and construct validity (establishing correct operational measures for the
concepts being studied) over external validity (generalizability of the findings) (Gibbert and
Ruigrok, 2010). We have not often seen this level of transparency in OM case study reports.
Reporting case research in journal papers is a challenge because there is no standard
structure that can be readily adopted. Some papers clearly divide theory from data
(e.g. Sousa and Voss, 2007), while others mix both (e.g. Åhlström and Karlsson, 2000).
Some papers focus more strongly on higher-level cross-case patterns (variable-oriented)
(e.g. Sousa and Voss, 2001); others delve more strongly into the details of each case
(case-oriented) (e.g. Ragin, 1987; Vanpoucke et al., 2014). This variability partly stems

from differences in the nature of the research questions and the case study purposes.
As guidance, researchers may consider modeling their work on an author who consistently
publishes qualitative work and whose style they like (Pratt, 2009). Authors should also write
the paper so that it helps the readers to reach their own conclusions, which is partly a matter
of rhetoric (Langley and Abdallah, 2011). Thus, being a good writer is an important skill for
case-based researchers. Finally, case papers should strike a balance between the extent of
interpretation and showing details on the data.
Navigating the journal landscape is also important. Some journals are more receptive to
case-based research than others. Even though a number of US-based journals have recently
proclaimed openness to the case method (Ketokivi and Choi, 2014; Narasimhan, 2014), the
percentage of case-based papers published in these journals (e.g. JOM, POM) remains
significantly lower than in their Europe-based counterparts (e.g. IJOPM). If researchers
target a journal less receptive to case research, it may be necessary to heed Stuart et al.’s
(2002) advice to incorporate explicitly into the submission the arguments for conducting
case-based research and to anticipate common criticism of case-based approaches.
The following qualitative case study research summarizes the above in terms of lessons
for developing publishable case study research.
Lessons for publishability:
(1) be able to:
•

account for the choice of doing case study research;

•

account for the case selection criteria and conducting single or multiple case
studies; and

•

infer and discuss implications of these choices.

(2) clarify the specific purpose and role of the case study/studies in the research, e.g.
inductive vs deductive theory development;
(3) account for and report field work and data analysis at a level of detail that provides
transparency and allows replication, including methods used to collect, analyze, and
validate data;
(4) present and discuss findings against existing theory; and
(5) develop a publication strategy – pre-choice of potential outlets.
Designing publishable survey research
In this section, we address the challenge of designing publishable quantitative research,
involving the collection of a large-scale empirical data set, usually through survey
methods, to be subsequently analyzed by means of statistical techniques. In OM, this is
one of the most common research methods and a favored approach amongst researchers
possessing statistical skills (e.g. Forza, 2002; Rungtusanatham et al., 2003). We focus on
projects that involve multiple research groups from different countries, and discuss
the main differences with more traditional, single-country surveys. OM has seen several
international survey projects, which contributed significantly to the development of the
field. Most projects started 20 or more years ago. Many of them are still active today,
and have produced an impressive record of publications in all major OM journals.
The main ones are:
•

Manufacturing Futures Project Survey (De Meyer et al., 1989).

•

World Class Manufacturing (subsequently renamed High Performance
Manufacturing) (Flynn et al., 1997; Schroeder and Flynn, 2001).
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•

Global Manufacturing Research Group (Whybark, 1997).

•

International Manufacturing Strategy Survey (Lindberg et al., 1998).

In this contribution, we use a more recent project, the International Purchasing Survey (IPS)
(Luzzini et al., 2012; Kauppi et al., 2013), as an example, show the steps, the challenges and
the trade-offs faced when dealing with large, complex survey projects, and discuss the
learning that can be inferred from conducting and publishing the results of (multi-country)
survey studies.
The IPS project
The IPS project was developed to reflect the increasing research and practical relevance of
Purchasing and Supply Management (PSM) (Harland et al., 2006; Zheng et al., 2007;
Wynstra, 2010). At the start of the project, PSM was still a relatively young and
underdeveloped field of research. Most research had been exploratory and case based. Little
theory testing and generalization research had been conducted, with limited theoretical
foundations (Chicksand et al., 2012; Spina et al., 2013, 2016). In 2007, an international group
of PSM researchers therefore decided to launch a major initiative aimed at developing the
field using a large-scale international survey.
The choice of survey research type
Deciding on the type of survey is the first important step. It is generally recommended to
design surveys based on a clear theoretical and empirical need. Most survey research is used
to test new, or to generalize existing, theory to new domains (based upon theoretically
grounded reasons for doing so). In the case of very new and emergent topics, exploratory or
descriptive surveys can be adopted, but they usually provide limited theoretical
contribution and have little publication potential (Forza, 2002). This contribution focuses
on theory testing.
In addition, the scope of the survey needs to be determined: many surveys have a limited
geographical scope, usually a single country, which is generally due to practical limitations
(e.g. availability of resources). Multi-country surveys instead have the ambitious goal to
collect a large number of responses with an international (or even global) perspective, thus
providing a richer and more comprehensive perspective on the phenomena under
investigation, as well as allowing for cross-country comparison. These surveys cost more in
terms of data collection and coordination efforts.
The research framework
Adopting or developing a theoretically sound research framework is a key step in designing
survey research, irrespective of the geographical scope, as it provides a common and
consistent structure for the research and the survey questionnaire. The framework needs to
define the main constructs and their relationships, covering the research questions and
illustrating the hypotheses that will be tested, all of which need to be clearly derived from
the literature and theoretically motivated (Forza, 2002).
This was particularly challenging in the case of the IPS project, which involved a
network of academics from research institutions from different countries in Europe and
North America. Bringing together a large network of researchers created several challenges:
different research interests, need to accommodate different backgrounds and theories, and
coordinating a large group of people. In order to allow for enough breadth and variety while
preserving commonality and consistency, an overall framework model was designed.
The framework draws on the traditional “goals-practice-performance” framework (e.g. Voss,
1995) and similar approaches in the PSM domain (e.g. Gonzalez-Benito, 2007), and links
business strategy to purchasing strategy, organization and skills, and performance.

In addition, an innovative perspective was added, i.e. a focus on a single purchasing
category, in line with the stream of research dating back to Kraljic (1983), who recommends
different strategies, processes, tools, and performance criteria, depending on category
characteristics. Finally, several contextual variables were included in the framework, in line
with the contingency perspective (Sousa and Voss, 2008).
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Questionnaire design
A well-designed survey questionnaire is vital for collecting valid and usable data. Carefully
undertaking all the required steps is key to its success – operationalizing the constructs
included in the theoretical framework, identifying proper measures, and formulating
questions correctly, all of which should be based on consolidated literature, and validating
the questionnaire by pilot testing it with target respondents. These steps are well covered in
survey design textbooks (e.g. Dillman, 2000), but not always clearly followed and reported in
papers. In particular, construct operationalization is sometimes overlooked. In the case of
cross-cultural, multi-language surveys, additional challenges with translation, and cultural
differences (e.g. Survey Research Center, 2010) must be dealt with and reported.
In the case of the IPS, once the overall framework was consolidated, the questionnaire
was developed. We exploited existing constructs as much as possible, and prepared a
“construct book,” which summarizes, for each construct, the detailed questions and scales
used, with references to their sources. For each construct, the book explains whether it is a
first- or second-order, and reflective or formative, construct.
In many cases, we could not find questions and scales already validated, and had to rely on
adjacent domains. For example, the scales for measuring the absorptive capacity (Cohen and
Levinthal, 1990) of the purchasing function were adapted from scales originally developed for
manufacturing practices by Tu et al. (2006). This implied that the validity and reliability of these
measures had to be tested before they were used in subsequent analyses. To ensure
homogeneity in the questionnaire, for most questions, Likert-like perceptive scales were adopted:
one to six scales for “opinion” questions (no intermediate answer was allowed), and one to seven
scales for comparative questions (the intermediate answer, “equal to,” was allowed).
The questionnaire was jointly developed by all the members of the network, and then
tested with managers in all the countries involved. The feedback collected was shared with
the whole network. The original questionnaire was developed in English, the common
language of the project, and in each country, where English was not the main language,
translation was needed. We adopted the Translation, Review, Adjudication, Pre-testing, and
Documentation procedure (Harkness et al., 2003) to ensure that the translation did not affect
the validity and reliability of the questions.
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Sampling
Sampling is critical – achieving generalizability without proper sampling is not possible.
Furthermore, the unit of analysis and the sampling method must be consistent – inconsistency
increases the risk of collecting data that are not reliable.
Sampling was another key decision for the IPS, indeed. First, the target industries were
selected. Since PSM is relevant in manufacturing and service industries, we decided to cover
a broad range of private sectors. Second, as a structured approach to PSM is rare in small
firms, a minimum size of 50 employees was agreed on. Third, the respondents were asked to
select and address a specific purchasing category and to provide details about that category.
Each partner was charged with identifying the reference population in their country and
extracting a sample to invite to the survey. An important lesson learned here concerns the
importance of consistency. Some countries performed random sampling from an official list of
the national population of firms fulfilling the above criteria, while other countries used a list
of contacts from members of professional associations. It is important to choose one method.
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Data collection
Collecting data requires developing a tool to administer the survey. Today, surveys are
usually administered online, exploiting the numerous benefits offered in comparison with
traditional paper-based surveys (e.g. higher flexibility, no need to transcribe data, and
immediate availability of responses). This, however, does not reduce the need for
engagement and control of the respondents. The methods available vary from preliminary
contact via telephone to present them with the project and ask them to participate, to
“simply” sending out e-mails. Experience shows that calling is more time consuming, but
leads to better control of the respondents, a higher response rate, higher data quality, and
eventually better chances to get the research published.
In the case of the IPS, once the sample was defined in each country and the contact
information was retrieved, data collection could start. The main tool was an online platform,
which allowed the survey to be administered in all the required languages and a common
database with all responses to be built. Centralized management resulted in a highly
consistent data-gathering process, but also high coordination efforts. Each potential
respondent received a dedicated web link. This allowed the local teams to control the
respondents and trace progress of survey completion. In some countries, telephone contacts
could be used to make the first contact, while in other countries only e-mails could be sent.
Telephone contacts resulted in significantly higher response rates than establishing contact
thorough e-mails. However, using different ways of contacting possible respondents created
some problems related to the consistency of data collection, which is a challenge anyway in
the case of multi-country surveys.
Data analysis
Survey data analysis methods are broad and well established, and go beyond the scope of
this contribution. Here we would like to stress the importance of checking for potential
biases (e.g. non-response and common method) in the data and validating construct
measures, by adopting proper methods according to their nature (i.e. reflective or formative).
In addition, with multi-country surveys, measurement equivalence also needs to be taken
into account, as well as consistency in the way data are used by the researchers involved.
In the case of the IPS, after the data collection had been completed, non-response and
common method bias tests were performed to ensure the quality of data. At this point, the
question was raised: how can we ensure that data gathered in different countries, with some
differences in collection methods, can be pooled together without introducing errors?
To answer this question, a set of tests, reported by Knoppen et al. (2015), was performed to
validate measurement equivalence across the whole sample.
Having solved this issue, the next step was the validation of measures through
exploratory and confirmatory factor analysis. It was important that all partners measured
the constructs consistently in order to preserve the coherence of the project. Subsequent
analyses were performed either by the national teams, or by international teams combining
researchers from different institutions. Each team focused on specific research questions,
usually adopting a subset of the data. A preliminary “call for interest” was issued to foster
international collaboration and avoid a situation where different teams worked separately
on the same topic.
Publication
Survey-based papers are usually well accepted in OM journals, but the requirements are
becoming stricter, in particular as regards rigor in all the phases of the research. Recent
statements from journal editors have set new methodological challenges (e.g. Guide and
Ketokivi, 2015). Combining multiple sources of information (using multiple respondents or
combining primary and secondary data) is increasingly encouraged. We recommend

developing a publication strategy from the beginning of the project, shared by all the
participants and including rules for data usage and a selection of the target journals. This is
even more important for large-scale projects involving multiple research teams.
In the IPS, too, publication was the ultimate goal of, and a particularly sensitive issue
for, all participants. A clear strategy and a code of conduct were defined and agreed
among all participants. The first key decision was to restrict the use of data to the active
members of the network. Co-authors from outside the network could be involved if
complementary expertise was needed and expected to enhance the overall quality of the
publication. As a first step, presenting papers at international conferences was strongly
encouraged, to give visibility to the project and collect as much feedback as possible.
For journal publications, it was agreed to target only internationally recognized journals.
A list of preferred journals was defined, while still allowing some variety to avoid the risk
of sending too many papers to the same journals. It was also agreed that, before
submitting papers to journals, they would be shared within the network for an internal
“friendly revision,” which could improve the chance of publication and at the same time
allowed a form of mutual control. So far, 13 papers based on the first edition of the project
have been published in international journals such as IJOPM, IJPE, SCM:IJ, IJPR, IMM,
and IBR. Other papers are still under review.
The following quantitative/international survey research summarizes the above in terms
of lessons for developing publishable survey research.
Lessons for publishability:
(1) be able to:
•

account for the choice of doing survey research;

•

clarify the underlying research model and the nature of the constructs/scales/
data – first/second order, reflective/formative, use of different Likert scales,
primary/secondary data;

•

account for the sampling criteria and the data collection methods;

•

infer and discuss implications of these choices;

•

be consistent and theoretically solid in the way data are used and interpreted; and

•

conduct thorough and rigorous data analysis, adopting the proper methods and
reporting all the relevant information.

(2) use existing scales as much as possible, to improve replicability and comparability
with previous studies;
(3) ensure uniformity in translation practices, local sampling/contacting respondents,
database accessibility; and
(4) develop a consortium-level publication strategy – pre-choice of potential outlets,
joint papers.
Designing publishable research – an associate editor’s perspective
In this section, we present the observations and experience of an associate editor of IJOPM
who has been involved in processing around 1,500 submissions over a three-year period and
has developed a clear understanding of the issues that potential authors should seek to
address when submitting to an OM journal. Broadly speaking, OM authors tend to submit to
top OM journals. The mission for three of these journals – IJOPM, JOM, and POM – shown
in Table I, demonstrates the importance of original, leading-edge contributions that are both
academically and practically relevant.
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Top OM journals receive many submissions and have high rejection rates. For example,
IJOPM has an overall rejection rate of over 90 percent. It is therefore important to pay
particular attention to aspects that may result in papers that are desk-rejected, returned for
modification, or rejected in the course of the review process. We address these aspects in the
sequence in which they appear in the process.
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The title
The title may seem a straightforward element but it is sometimes not given sufficient
thought. The title should be concise (many papers are returned because the title is too long
or too complex), and clearly indicate the main issue(s) that the paper seeks to explore.
Furthermore, the title often sets the scene for the language quality of the paper;
a cumbersome or vague title may suggest a cumbersome or vague paper. Examples of clear
and concise titles are detailed in Table II.

Journal title Journal mission
IJOPM
Table I.
The mission of three
leading OM journals

JOM
POM

“To publish leading-edge, innovative research that has the potential to significantly advance the
field of Operations Management, theoretically and/or practically”
“To publish original, empirical operations management research that demonstrates both
academic and practical relevance”
“To serve as the flagship research journal in operations management in manufacturing and services”

Title
“Executing strategy through
comprehensive performance
measurement systems”

Table II.
Example
titles of accepted
IJOPM papers

Observations

A clear, confident yet concise, title linking strategy to performance
measurement
The paper sought to demonstrate the importance of performance
measurement in relation to the development of cost leadership and
differentiation strategies. A novel approach to the exploration of
performance measurement, which went beyond the operational mechanics
often associated with papers exploring performance measurement
“Institutional sustainable
There is a current debate regarding the reality of sustainable purchasing
purchasing priorities: stakeholder and the subsequent impact upon stakeholders. The title captures all the
perceptions versus
key elements of the paper in a succinct and clear manner
environmental reality”
An interesting and topical paper with a clear and relevant focus.
Purchasing is now regarded as a key strategic aspect of an organization’s
competitive arsenal
“To tweet or not to tweet?
A long title but one that demonstrates the novelty of the topic and
Exploring the effectiveness of
aligns service operations within the burgeoning social media environment
service recovery strategies using
social media”
“Making the business process
Whilst the topic is not particularly novel, the title indicates where the
outsourcing decision: why
contribution is being made – distance and its subsequent impact upon the
distance matters”
outsourcing relationship. The title demonstrates a valid and relevant
addition to the research exploring outsourcing
“Supply-side resilience as practice A concise title, which also includes reference to the primary approach to
bundles: A critical incident study” gathering data
Supply-side resilience is an interesting topic, grounded in the growing
body of supply chain risk research. Assessing such risk as practice
bundles was innovative and the outcomes relevant to the operations and
supply community

Keywords
Whilst keywords should accurately capture the essence of the research, it is also
important to note that many journals use the keywords to identify possible reviewers
through the “auto-suggest” search function in submission systems. For example, a
recent submission to IJOPM included the keywords – “Logistics Service Providers” and
“Sustainable Practices.” Both keywords yielded nil returns for reviewers. In this instance,
the authors would have been more successful using “Logistics” and “Sustainability”
as keywords since many reviewers include these in their respective areas of specialism
and would be willing to review the paper. If the research is novel or at the fringes of the
journal scope, it would be prudent to include keywords that are likely to be broad enough
to accommodate the main thrust of the work presented in the paper. Table III
demonstrates a range of keywords, which did not align to the expertise areas of reviewers
and could have been altered to make identification of reviewers easier while still
accurately reflecting the content of the paper.
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The structured abstract
The abstract is the first impression that the editors and reviewers have of the
submitted paper. It is therefore important to clearly communicate the nature of
the research, the research question(s), the method(s) used, and the contribution of the
research to the OM readership. If the paper is submitted without reference to the abstract
requirements of the journal, then the first impression of the work is that the authors
have not given sufficient time or thought to the most basic aspects associated with
the submission process. However obvious and straightforward this may seem, experience
indicates that insufficient focus on the abstract results in papers being returned
and delayed.
Language quality
OM journals attract submissions from a wide variety of countries. It is often more
challenging for authors for whom English is not the native language to communicate to the
standard required of academic journals. Whilst editors and reviewers will take this into
account, it is important for authors to ensure that the quality of communication has been
rigorously assessed prior to submission. This can be achieved in a number of ways,
including sharing the research with colleagues, presenting at conferences, and using a

Keywords

Observations

Technology implementation,
Management of technology,
Alignment processes, Network
of organizations
Horizontal collaboration,
Collaboration enablers,
Logistics management

Whilst these keywords resonate with the broad content of the paper,
they were inappropriate for generating appropriate reviewers.
More appropriate keywords would have been “Operations Technology”
and “Supply Networks”
The keywords generally reflect the content of the paper, but their use as
reviewer identifiers yielded a nil return. More successful terms would
have been “Logistics” and “Buyer-supplier relationships”, which reflect
both the content of the paper and the terms used by reviewers to reflect
their expertise
Whilst one might consider “Resilience” as an appropriate keyword, the
auto-suggest resulted in a nil return. The altered search term of
“Supply chain resilience” resulted in only a single return. Needless to
say, “Counterfeiting” yielded no returns. In some ways, this reflects the
novelty of the content, which makes the importance of selecting broader
keywords more challenging but more important

Resilience, Counterfeiting

Table III.
Keywords selection
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Table IV.
First checks leading
to desk or immediate
reviewer reject

professional editing service. An increasing number of authors use the latter, and our
experience is that such a service provides observations and suggestions that result in a
more professional and polished submission.
Common reasons for rejection
Generally, there are three types of reject decision – “editor (or desk) reject” (the paper is
rejected by the editor and does not enter the full review process), “reviewer reject” (the paper
has been sent to reviewers who then recommend “reject”), and, more rarely, a “revision
reject” (the paper is rejected despite revisions made).
For “editor reject,” the most common reasons include lack of congruence with the mission
of the journal, lack of a potential contribution, or issues related to the author guidelines
(e.g. length, referencing style, abstract design). Opportunistic submissions, which do not
have the potential to contribute sufficiently to the journal readership, are rejected
straightaway. If, however, the paper fits to the mission of the journal, it is assessed in terms
of its potential contribution. If the contribution is not clearly identifiable or not convincingly
argued, the editor may decide that the paper should not progress to the formal review stage
since the likely result would be a “reviewer” reject decision.
“Reviewer reject” follows if a paper lacks a clear or justifiable contribution to the field of
OM. This may be due to issues related to method – the majority of papers rejected by
reviewers suffer from fundamental problems associated with the methods used to collect,
analyze, and interpret empirical data. If there is a lack of clarity with regard to the methods
used, it is likely that the reviewer proposes a major revision.
At the outset, the authors’ and the journal’s ambitions are generally aligned; authors
want to publish their work and journals are in the business of publishing research.
The journal is represented by its editor and, unless the paper is “editor rejected,” two or
three of its reviewers – good but busy academics, not paid for their efforts, but willing to
help the authors, will conduct a preliminary review of the paper and only continue if they
like what they are reading. It is therefore fundamentally important to ensure that the
submission meets the editor’s and reviewers’ expectations. Table IV summarizes the first
checks the editor undertakes in order to be able to decide whether to “editor-reject” or send
on to reviewers, and the aspect reviewers look at before they decide whether to do a detailed
review or not.
Finally, authors should be aware that getting beyond the first stage of the
review process does not guarantee that their paper will be accepted for publication.
Less common than rejects in the first round of the review process, “revision reject”
decisions occur if the revision does not adequately or convincingly address earlier
reviewer comments and also if the authors address some rather than all the observations
of the reviewers.
The editor/reviewer-based lessons for developing publishable research are summarized
in Table V.

Editor

Editor and/or reviewer Reviewer

Topic does not fit
Paper is too long
Formal requirements
(e.g. structured abstract)
are not met

Bad English
Uninteresting topic

Sloppy argumentation
No research question/objective
Local references in an international journal
No references to key sources on the topic
Poor rigor
No discussion section/discussion without references

Aspect

Solution

Title

Length should be consistent with the journal’s requirements. Failure to adhere to the
requirements may lead to the paper being returned and the period for review extended
A complex title often suggests a complex or poorly structured paper. Remember the
title is the first thing the editor will see
Keywords
Keywords are used by the editors to identify reviewers. If the research is novel, the
keywords may not identify an appropriate reviewer. Failure to consider the importance
of identifying obvious keywords can lead to difficulty in identifying a suitable reviewer
and a delay in the review process
Structured abstract The abstract should adhere to the journal guidelines (and not those of another journal –
the editor will see this)
The structured abstract is the first page of a paper and needs to clearly and effectively
communicate all aspects of the submission
Introduction/
Clear and concise articulation of the research is critical. Avoid broad, untestable and
background
general observations regarding the field of enquiry
Communicate professionally and convincingly. Overconfident claims regarding the
research outcomes will send clear warning signs to the editor
The background should be unambiguously clear about the need/relevance and the type
of research (gap, test, generalization, etc.)
Research design/
The main concerns of reviewers tend to focus upon methods. Ensure that the methods
methods
are clearly justified and that any assumptions are commensurate with the research
need and problem (objective/questions)
Be open about any limitations associated with sample size and choice
Account for all steps in the research including methods used to collect, validate and
analyze data, and validate findings
Ensure that the research design supports any subsequent claims that are made about
the development of tools/techniques or frameworks. Do not develop “universal”
frameworks based on small, context-specific samples
Findings/results
Make sure that the findings flow naturally from the literature review and the research
problem (objective, questions) identified in the literature, and clearly derive from the
data analysis
Clarity of language and communication is important. Use an appropriate mix of figures,
tables, and text to communicate the findings
Discussion
If the paper is developing a framework or reporting a similar output, ensure that the
scope of the framework is commensurate with the scope of the research. If the paper
only explores a single case, then it seems unlikely that the framework will be
universally applicable
Discuss the findings in view of extant theory. A discussion section without references
fails to achieve its purpose
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Table V.
Submission checklist

Designing publishable research – total (research) quality management
The purpose of this section is to show the importance of adopting a “total (research) quality
management,” which basically holds that the “goodness” of any research depends on the
“goodness” of the underlying research design and execution (see Figure 1).
A good question
All good research starts with a good question. However, what is a good question? First of all,
the research question reflects the nature of the discipline. Most OM research falls under the
heading of applied research. Applied research is original investigation undertaken in order
Analysis

Research
design

Data
collection

Data

Data
analysis

Results

Question
Good?

Good?

Good?

Good?

Good!

Good?

Good!

Discussion

Contribution

Good?

Good!

Figure 1.
Total research
quality management

IJOPM
38,9
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to acquire new knowledge, but directed primarily toward a specific practical aim or
objective (OECD, 2002; Jonker and Pennink, 2010). Thus, a good OM question is not only
theoretically but also practically relevant.
Second, a good research question reflects the “state-of-the-theory.” Christensen (2006)
distinguishes two main stages of theory building. The first stage involves the development
of descriptive theory, the second that of normative theory. The state-of-the-theory has
important implications for aspects such as research methodology. Early stage research
aimed at observing, describing, and measuring a phenomenon is typically performed using
qualitative approaches, such as case studies. Quantitative approaches, supported by survey
instruments, are typically used to test descriptive statements of association, formulate
statements of causality, and identify the circumstances under which these statements hold.
Third, a good research question reflects the problem the research intends to solve.
The most common examples of research problems are (Schuring, 1997):
•

gap research – “terra incognita,” the bottom of Christensen’s descriptive theory
pyramid; and

•

contradiction – similar theories say conflicting things about the same phenomenon.

Unfortunately, we see too much “gap” research, which actually concerns a gap in the
researcher’s knowledge, not a gap in theory. We also see a lot of research aimed at dealing
with contradictions which, however, may be fake and due to differences in
conceptualization, operationalization, and/or context.
Other types of research problems are:
•

untested theory – OM has a lot of that;

•

generalization – aimed at establishing the validity of a theory beyond the settings in
which the phenomenon has been studied so far;

•

anomaly – an empirical phenomenon that does not fit the theory; the famous example
in physics is the anomaly of water; there are plenty anomalies in OM and related
areas, too; and

•

reconciliation – different theories say different things about the same empirical
phenomenon.

Each of these types has their own research implications. (Genuine) gap research may require
explorative case research, with limited detail, if any, in operationalization. A survey study or
action research may be used to test theory. Generalization requires studying a theory
outside the domain in which it has been developed. Using analytical methods enabling the
discovery of, for example, u-shaped relationships helps discovering anomalies, while dealing
with them may require using theory from an adjacent discipline.
Finally, a good research question meets criteria such as: is the research implied by the question
relevant and important? Research usually starts with an idea, a theme, which is not researchable
per se, but needs further analysis. A review of what existing theory and practice have to say will
help establish the relevance and importance of the research. In spite of many calls for empirical
relevance – see Boer et al. (2015) for an overview, this aspect is all too often overlooked.
De-Margerie and Jiang (2011) suggest criteria such as: descriptive and goal relevance, operational
validity, timeliness, and readability/understandability, all of which essentially point to the
importance of relating the research to problems experienced and solutions sought by practitioners.
Good research design
A good but poorly researched question will lead to poor results. Here, research design and
execution play a key role. There are several excellent books helping researchers design their

study (e.g. Miles and Huberman, 1994; Dillman, 2000; Yin, 2014). Common to all these books
is that the research design contains:
•

A researchable formulation of the research problem (objective, question).

•

An account of the research methodology used to perform the study – e.g. case
research, action research, survey research, database analysis, modeling and
simulation, or some combination of these and other methodologies.

•

An operationalization of the research problem. For quantitative researchers, this is a
sine qua non, which, however, is overlooked in too many case studies or other forms
of qualitative research.

•

An account of the research methods or techniques used in the study, for example,
interviews, observations, questionnaires, or experiments to collect data, triangulation to
validate the data, verification to validate the findings, i.e. the interpretation of the data.

•

An account of the research sample/sampling criteria, important in case studies and
survey studies alike.

•

An account of the data sources, including observees, interviewees, respondents,
or participants in an experiment, as well as written material, such as reports,
accounts, databases.

•

Planning (schedule, work break down) of the research, including a contingency plan.

•

Expected results, possibly in the form of propositions or hypotheses.

•

Limitations of the study – are a key ingredient of the theory developed as a result
of the study and play an important role in the formulation of further research.

Good execution
Execution concerns collecting and analyzing the data, and developing the contribution.
In data collection and analysis, the decisions embedded in the research design are executed.
The discussion confronts the findings with, and refers to, the theoretical background and
shows how and where the research solves the research problem and, thus, contributes to
existing theory by filling a gap, showing that tentative theory formulated previously does
indeed hold (or not) or reconciling different reports on the same empirical phenomenon.
A good contribution
Several indicators of good theory have been proposed (e.g. Whetten, 1989). According to
Handfield and Melnyk (1998), good management theory is comprehensive (i.e. are all
relevant factors included?) and parsimonious (i.e. does it capture the few crucial variables
and interactions required to understanding the phenomenon?). Furthermore, good theory is
“not wrong,” i.e. based on rigorously designed and performed research, falsifiable, and
useful (i.e. it deals with a problem of “real importance” and explains, that is, provides
insight). Although they are closely related, the goodness of a journal contribution should not
be confused with the goodness of a theory. Of course, studies aimed testing or generalization
of existing theory should take their starting point in good theory, while “gap” research
should aim at developing good theory. However, a good contribution in the field of
management in general and OM in particular meets two criteria (Corley and Gioia, 2011):
originality, which may range from incremental to revelatory, and utility, i.e. usefulness for
theory and/or practice. Considering that practitioners (operations managers) are important
customers of OM research, we should like to add usability.
Figure 2 summarizes the discussion in this section.
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Practice
theory

Relevance
importance

Figure 2.
A good
research process

Design

Data
collection

Data
analysis

Discussion

• Research problem/objective
• Research methodology
• Detailed questions
• Research techniques: data collection, data analysis, sensemaking/design
• Sampling
• Data sources
• Validity, reliability, generalizability; usefulness, usability
• Triangulation, verification, trial/implementation
• Planning (approach, schedule)
• Expected results
• Limitations

Consolidation – implications for scholarly practice
Most journals have a list of author guidelines. This paper adds a number of important
suggestions:
•

develop a convincing argument, based on theory and/or practice, for the relevance
and importance of the research problem;

•

account for choice of methodology as well as the operationalization, sampling,
analytical, and validation methods used;

•

demonstrate the contribution of the paper by confronting the findings with previous
theory in the discussion section;

•

appreciate the importance of the title and the keywords of the paper;

•

be conceptually clear and show quality in terms of communication;

•

develop a publication strategy as early as possible;

•

implement “total quality management” in designing and executing OM research; and

•

understand the reviewing process, including where and why papers may be rejected.

Authors can and should consider these guidelines carefully in order to increase the
likelihood of their research being published and receiving the coveted “acceptance” e-mail
from the journal editor.
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