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A B S T R A C T

Considering the foreseen digital transformation and rapid dissemination of technological in-
novations, this paper investigates what happens along the supply chain (SC) when process and
product innovation practices are implemented. The research examines the SC strategy and
configuration of four product families; it considers the configuration to incorporate the whole
range of SC functions and relationships.

The paper addresses the little attention paid to the process innovation dimension in SC lit-
erature, and develops a framework capturing the dynamics between innovation implementation
and configuration decisions and settings. The provided analyses guide practitioners on better
management of innovation implementation along the supply chain.

1. Introduction

In the era of digital transformation, supply chains will have to accommodate an expected rapid dissemination of technological
innovations (Goldsby and Zinn, 2016; MacCarthy et al., 2016). The recent technological developments can alter the landscape of the
supply chain and its configuration; as such, the design of the physical, financial and information flows is expected to be revolutionised
(Kearney and WHU, 2015).

Innovation is addressed extensively in the supply chain domain (e.g. Bellamy et al., 2014; Zimmermann et al., 2016); however,
further attention is still needed to examine the challenges that span the whole supply chain when firms implement innovation—that
is, to investigate the entire supply chain configuration, as well as the relationships among the supply chain members (Arlbjørn et al.,
2011; Arlbjørn and Paulraj, 2013). The extant literature indicates that most businesses do not change the configuration of their
supply chains when they start to implement innovation practices (Arlbjørn et al., 2011), which signals a misfit between the con-
figuration of supply chains and their environment and strategy (i.e. environment-structure-strategy misfit). A better understanding of
the impact of innovation implementation, from a holistic perspective, is therefore needed. By doing so, it will be possible to mitigate
any risks that might propagate along the supply chain. Furthermore, such a holistic perspective will provide a more realistic analysis
of the tangible impact of innovation implementation, which can lead to better management of innovation along the different phases
of the supply chain.

The process innovation dimension is emerging as an interesting research topic due to the increased diffusion of digitalisation and
an expected surge in process innovation (e.g. additive manufacturing, Industry 4.0 tools and AGV-managed warehouses) (Kearney
and WHU, 2015; GCI and Capgemini, 2016). There is a substantial number of scholarly publications on the interplay between the
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various aspects of innovation and the supply chain (Lo and Power, 2010; Pero et al., 2010; Stavrulaki and Davis, 2010; Ülkü and
Schmidt, 2011; Pashaei and Olhager, 2015); however, these studies mostly address the product dimension (i.e. new product de-
velopment/launch, product characteristics and design). So far, the process innovation and its implications for the supply chain have
been under-researched.

The relationship between innovation implementation and supply chain configuration can be better interpreted by embracing the
concepts of contingency theory, which suggest that the peculiarities of a firm’s internal and external contextual environments need to
be considered in its design, so as to improve its performance (i.e. to establish environment-structure-strategy fit) (Drazin and Van de
Ven, 1985). This paper considers the implementation of process and product innovation practices as contextual factors, whose impact
on the configuration and performance is investigated. The present research examines what happens along the supply chain when a
firm decides to implement an innovation, through investigating the interplay between innovation practices’ implementation and
supply chain configuration—that is, investigating the aspects related to operations, supplier selection, supply and distribution net-
work design, transportation mode, facility globalisation/localisation, sourcing decisions, and collaboration and information sharing
(Chandra and Grabis, 2007; Chopra and Meindl, 2007; Farahani et al., 2014; Melnyk et al., 2014).

2. Theoretical background

2.1. Definitions of innovation

Innovation is regarded as a “complex and multi-dimensional phenomenon” (Adams, 2003, p. 4), and its literature involves various
research disciplines and definitions largely based on the classical definition of Schumpeter (1939)—i.e. that innovation entails
developing new products and new forms of organisational structure, opening up new markets, creating new production functions and
finding new sources of raw material. Drucker (1985) argues that innovation is the main function of entrepreneurship, whether by
using new resources or developing existing knowledge resources to create what he describes as wealth at the industrial or national
levels. Rogers (1998) defines innovation as the activities and changes performed to produce new or improved products or processes
within a firm to improve its performance. The notion of disruptive innovation was introduced by Christensen (1997) and is related to
igniting growth and creating new markets.

The conceptualisation of innovation is investigated in a number of studies—for example, the innovation typology developed in
Garcia and Calantone (2002). Further categorisation can be performed depending on the range or influence of innovation activities.
Classical innovation taxonomies are related to the application context—for example, product vs. process innovation (Blaug, 1963), or
are based on the novelty of the innovation—for example, radical vs. incremental, technical vs. administrative (Gopalakrishnan and
Damanpour, 1997). Innovation can also be considered as architectural, niche, regular, revolutionary (Abernathy and Clark, 1985), or
as sustaining, evolutionary, disruptive (Christensen, 1997). The outlined discussion reveals that the innovation field of study is

Table 1
The innovation practices, context, scope and novelty addressed in the literature.

Innovation Practices Context Scope Innovation Novelty Source

Prd Prc

- Developing new products
- New forms of organisational structure
- Opening up new markets
- New production functions
- Finding new sources of raw material
supply

✓ ✓ To advance industrial
competitiveness

• Radical

• Incremental

• Competence enhancing

Schumpeter (1939)

- Using new resources
- Developing existing knowledge resources

✓ ✓ To create national wealth • Radical

• Incremental
Drucker (1985)

- Investment in machinery, marketing and
training expenditures,

- Developing firms’ intellectual property
- Technology that leads to new or
improved product or process

✓ ✓ To enhance firm’s performance Rogers (1998)

- Innovative processes that ignites growth ✓ ✓ Creating new markets • Disruptive

• Revolutionary

• Evolutionary

Christensen (1997)

- Introducing new products to the market ✓ ✓ Industrial development and
productivity growth

• Architectural

• Niche

• Regular

• Revolutionary

Abernathy and Clark (1985)

- New idea, process, product ✓ ✓ Nurturing national economy
Enhancing firm performance

• Radical

• Incremental

• Technical

• Administrative

Gopalakrishnan and
Damanpour (1997)

Prd: Product innovation, Prc: Process innovation.
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multifaceted and encompasses many dimensions. A synthesis of innovation practices, contexts and novelties is presented in Table 1.
This paper is concerned with the implementation phase of the innovation process. Our interest is in the impact of innovation

practices’ implementation within the boundaries of the supply chain. The authors therefore embrace the dimensions that are relevant
to supply chain management, presented in Table 1, wherein innovation is considered to deal with introducing new products to the
market (i.e. new product development), whether these products are exploiting breakthrough ideas (i.e. radical innovations) or ex-
isting products and processes (i.e. incremental innovation/continuous improvement).

2.2. Supply chain configuration

The notion of configuration emerges from organisational and strategic management research (see, for example, Mintezberg,
1979), in which configuration is defined as a “the degree to which an organisation’s elements are orchestrated and connected by a single
theme” (Miller, 1996, p. 509) or as a “constellation of interconnected elements” (Fiss et al., 2013, p. 1).

In the supply chain domain, configurations are predominantly conceptualised in terms of structural elements, such as the size of
companies/entities (nodes); where these nodes are located geographically; how raw material is provided (i.e. the supply network
design); and how the final product reaches the final customers (i.e. distribution channel design) (Chandra and Grabis, 2007; Chopra
and Meindl, 2007).

A supply chain’s main role is to efficiently and effectively manage the flows of products, services, finances and information from
the source to the end customer, with an ultimate goal of creating added value and increased customer satisfaction (Harland, 1996;
Ellram and Cooper, 2014). The configuration is then concerned with integrating the operations and the strategy of a single firm with
those of the other supply chain members. The settings of supply chain configuration are therefore entangled with almost all op-
erational and strategic decisions related to supplier selection, supply network design, transportation mode, distribution network
design, design of raw material flows, facility globalisation/localisation, outsourcing/sourcing, and collaboration and information
sharing (Chandra and Grabis, 2007; Chopra and Meindl, 2007; Melnyk et al., 2014). Miller (1996) emphasises that configurations are
the essence of the strategy. This paper therefore extends the concept of supply chain configuration to include supply chain strategy in
addition to the traditional structural view of the configuration.

In the literature review conducted here, we categorise supply chain configuration research in three main dimensions: (1) studies
clustering supply chain configurations into defined archetypes; (2) studies clustering supply chain structures into collective patterns;
and (3) studies maximising/minimising an objective—for instance, maximising performance, minimising distribution costs or
maximising vertical integration.

Studies in the first group, clustering supply chain configuration into archetypes, combine various configurations based on the re-
lationships between supply chain members. This group includes the work of Cagliano et al. (2008), who identify various config-
urations of global and local sourcing and distribution networks. Caniato et al. (2013) identify four archetypes—locals, shoppers,
barons and globals—based on their level of outsourcing. Studies in the second group, clustering supply chain structures into patterns,
extend production philosophies to supply chain. Farahani et al. (2014) classify supply chain configurations as lean, agile/responsive,
green and sustainable. Lee (2002) and Manuj and Mentzer (2008) classify supply chains as efficient, responsive, risk hedging and
agile. In the same vein, Aitken et al. (2005) identify supply chains as lean, agile and leagile, while Chi et al. (2009) propose three
structures: lean, agile and hybrid. Studies in the third group, maximising/minimising an objective, presented the most prevalent way of
considering different supply chain configurations and designs. For instance, Persson and Olhager (2002) present a model for opti-
mising performance parameters such as quality, lead time and costs. Additionally, a significant number of studies have investigated
configuration through the lens of operational research. For instance, Amini and Li (2011) present an optimisation model for supply
chain configuration and new product diffusion, while Amin and Zhang (2012) present an optimisation model for supplier selection
and maximising profit in closed-loop supply chains.

2.3. Innovation practices’ implementation in the supply chain

The extant literature (e.g. Zhu et al., 2012; Bellamy et al., 2014; Zimmermann et al., 2016) investigates various innovation issues
and their links to supply chain aspects. The implementation of innovation practices affects supply chain structure and can be em-
ployed as a means of supply chain reengineering (Blackhurst et al., 2005). It also affects supply chain performance in terms of direct
production costs and overheads, delivery times and inventory levels (Crippa et al., 2010).

The implementation of innovation practices is considered a key factor in supply chain management. Firms need to cope with the
introduction of technological innovations (e.g. augmented reality, Internet of Things and additive manufacturing), which requires a
mind shift in how the supply chain is configured and how its functions will be managed. Marsillac and Roh (2014) suggest that
product innovation is usually accompanied by process innovation, since product changes/modifications require that the process of
delivering the product must also undergo changes. Marsillac and Roh (2014) present the case of a firm that had to change its supply
configuration because it introduced new products and modified its raw materials. In contrast, the findings of Arlbjørn et al. (2011)
indicate that despite the extensive implementation of innovation practices along the supply chain, few businesses make changes to
the structure of their supply chain network.

Some researchers consider the decisions regarding innovation practices to be among the main decisions in designing/redesigning
the supply chain. Fisher (1997) proposes configuring the supply chain based on the level of product innovativeness. Therefore, the
first step in configuring a supply chain is to determine whether the product is innovative or functional. Similarly, Burgess and Gules
(1998) investigate supply network design (supplier relationships) when firms embark on using advanced technologies. Further
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studies (e.g. Gan and Grunow, 2013) explore the differences in designing supply chains based on whether or not they deliver an
innovative product.

Implementation of innovation practices within supply chain boundaries can be regarded as a business network (or cluster)
capability (Arlbjørn and Paulraj, 2013). A firm that is able to innovate should be equally able to manage complex supply chains to
deliver its innovative products successfully to the market (Gan and Grunow, 2013). Some studies (e.g. Holahan et al., 2014) suggest
that new product development is a core competence or capability of a firm. This line of thinking draws attention to the adoption of
innovation practices within firms to increase their market share, thus increasing their profitability. However, can supply chains be
considered an ‘innovation cluster’, albeit a virtual one? According to Choi et al. (2013), the answer might be yes. Choi et al. (2013, p.
4511) define innovation networks or clusters as “geographically close groups of interconnected companies and associated institutions in a
particular field, linked by common technologies and skills across horizontal or vertical supply networks”; this definition overlaps with the
characteristics of supply chains, apart from geographical proximity.

Innovation practices’ implementation is often linked to product and process characteristics. The idea of integrating the latter two
with supply chain structures to achieve superior performance emerged in the seminal work of Fine (1998, 2000), proposing the 3D-
concurrent engineering concept, where there is an overlap of responsibilities between supply chain design, product specification and
process planning. Fine (1998) also proposed the concurrency model incorporating product and process design (technology), process
manufacturing systems and logistics management (focus), and supply chain structure and product architecture (architecture). Fixson
(2005) expanded Fine’s (1998, 2000) work by proposing a framework that maps the linkages between process, product and supply
chain decision-making. Three product features affecting the supply chain (i.e. modularity, variety and innovativeness) were ex-
amined by Pero et al. (2010), who identify product innovativeness, rather than variety or modularity, as a key supply chain influ-
encer. Prior literature highlights the relationship between certain product characteristics and the supply chain configuration. For
instance, Stavrulaki and Davis (2010) distinguish between high/low volume and high/low demand uncertainty. They suggest that for
products with high volume and low demand uncertainty, the supply chain should be lean, while products with low volume and high
demand uncertainty need more flexible processes and their supply chains should be designed to be agile accordingly. They make
another distinction in the process dimension, considering four processes: build to stock, assemble to order, make to order and design
to order.

In contrast, Ülkü and Schmidt (2011) report that product architecture is dependent on supply chain configuration (in terms of
make vs. buy decisions). Similarly, Lo and Power (2010) reject Fisher’s (1997) propositions that supply chain strategy is linked to
product nature, drawing their conclusions from a questionnaire-based study of Australian manufacturers. The findings of Lo and
Power (2010) and Ülkü and Schmidt (2011) are insightful, as they capture the lack of a synchronised design of the product-process-
supply chain in some industries. Ülkü and Schmidt (2011) propose designing the supply chain first then deciding on the product
characteristics, a conclusion echoed in Pashaei and Olhager’s (2015) systematic review, which highlights that most studies focus on
how product characteristics affect supply chain, while the reverse relationship is little researched. A synthesis of the innovation
practices addressed in the supply chain literature and their relationships with various supply chain functions is presented in Table 2.

2.4. Contextualisation of supply chain configurations

Contingency theory suggests that for firms to achieve greater performance, they must establish a fit between their structures and
their internal and external environments (Drazin and Van de Ven, 1985). To extend this concept to the supply chain level, a com-
prehensive investigation of the possible contextual factors that represent internal and external supply chain environments is needed
(Flynn et al., 2010).

Supply chain contingency studies investigate the role of contextual factors and their impact on performance. Brandon-Jones et al.
(2014) apply a contingent resource-based view in studying how organisations develop supply chain resilience and robustness,
considering geographical dispersion, sales complexity, differentiation and delivery complexity as the main contextual factors. Si-
milarly, Gimenez et al.’s (2012) study of the mechanisms linking supply chain integration and performance finds that the re-
lationships between these mechanisms give different results in different contexts. Van der Vaart et al. (2012) highlight the important
role of contextual factors in supply chain integration studies; their findings agree with those of Gimenez et al. (2012) in considering
supply chain complexity a contextual factor.

Contingency theory draws attention to the fit between supply chain structures and their environments (Drazin and Van de Ven,
1985; Fry and Smith, 1987; Venkatraman, 1989). The role of contextual factors is addressed by Sousa and Voss (2008), who confirm
that supply chain practices are context-dependent. Moreover, the work of Chi et al. (2009) and Skipworth et al. (2015) provides
empirical evidence supporting the argument that the alignment of various supply chain-specific practices, such as customer relations
management, supplier selection, collaboration and information sharing, has an impact on improving performance and can be em-
ployed to boost companies’ competitive advantage. This research clearly emphasises the importance of achieving a fit between supply
chain configuration settings and contextual factors in order to achieve superior performance.

The contextual factors usually addressed in literature are company size, country of origin, location, industry type, market
characteristics, product lifecycle and characteristics, and process complexity. In addition, there are a few factors not conventionally
addressed in prior literature, such as environmental aspects and organisational structure (Ebben and Johnson, 2005; Melo et al.,
2009; Jayaram et al., 2010; Zhang et al., 2012; Tsinopoulos and Mena, 2015). Zhang et al. (2012) suggest that industry type is among
the main contextual factors, whilst Tsinopoulos and Mena (2015) propose that product variety and demand variability be considered
in the supply chain contextual environment. Lau (2014) finds that product newness as a contextual factor positively affects new
product development as well as supplier integration. It is worth noting that in a few studies (e.g. Harland et al., 2004), supply chain
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structure is itself considered a contextual factor.
For the sake of this research, product and process innovation practices’ implementation is considered in terms of contextual

factors, examined in greater detail in the next section.

3. Methodology

3.1. Research scope

In light of the above theoretical discussion, this paper focuses on the relationship between innovation practices’ implementation
and supply chain configuration. Specifically, the idea is that the innovation phases are situated within the generic supply chain phases
of plan, source, make, deliver and return. The main elements of the research (i.e. the variables to be addressed in this research) are
operationalised as follows.

• Supply chain configuration (structure)
- Localisation/globalisation
- Supplier selection and supply network design
- Operations management tools and production practices
- Transportation mode and distribution network design

• Supply chain strategy (strategy)
- Group strategy
- Decision-making

• Innovation practices’ implementation (environment)
- Related to products: introducing new products (i.e. new product development), product portfolio renewal, product restyling and
product redesign

- Related to process: continuous improvement practices, process re-engineering, improvement projects for existing processes, and
increasing production line efficiencies

These outlined elements guided the research team in identifying the case selection criteria and the data collection process, as well
as in identifying the research delimitations and addressing the focus in the data analysis phase.

3.2. Research design

A case study methodology is considered appropriate for this paper. The importance of adopting a case-based methodology in
contingency research is reiterated by Sousa and Voss (2008), as they suggest it is useful for theory building, and it better advances our
knowledge when building explanations of the observations.

A case study methodology helps in exploring and describing real-life phenomena (Yin, 2014), as it is an ideal methodology for
answering ‘how’ and ‘why’ questions (Rowley, 2002) and taking into account the associated contextual factors (Baxter and Jack,
2008). Case study can usually be used for theory generation, testing or elaboration; as it provides in-depth analysis of the context,
variables and their relationships (Ketokivi and Choi, 2014).

This research follows a case study approach as the most appropriate research methodology to provide an in-depth interpretation
of the relationship between innovation practices’ implementation and supply chain configuration settings and decisions, a topic not
extensively researched thus far. Employing case-based research presents an opportunity to extend the literature and engage in theory
generation. Moreover, the case study approach allows the research team access to the actual decision-makers behind the existing
supply chain configurations, providing a deeper understanding of the motivations underlying many of the configuration settings,
which would have been very challenging had a quantitative approach been adopted. This research is based on a case study performed
simultaneously in Sweden and Italy.

3.3. Case selection

Given the context-dependency of supply chains, and for research rigour, the authors followed the guidelines of Patton (1990) and
Flyvbjerg (2011) in selecting cases with maximum variation—i.e. cases that display diversity in their characteristics—so as to provide
richness in exposure and coverage, facilitating the identification of patterns of uniqueness. The authors sought firms representing
various contextual factors (e.g. belonging to different industry sectors and implementing process and/or product innovation) and
with varied product portfolios (i.e. product families) whose products and processes have varied characteristics. We wanted to study
firms with different supply chain configuration settings, with global supply, production and distribution networks. Based on these
criteria, and considering geographical proximity to the research team, the authors identified two corporate groups comprising ten
subsidiaries with headquarters in Italy and Sweden, having different management styles and business cultures. One of the corporate
groups is a leading manufacturer of high-technology engineered tools; the other is a leading manufacturer in the health and personal
care sector.
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3.4. Data collection and analysis

The data were collected through face-to-face and online (Skype) unstructured and semi-structured interviews with key supply
chain managers at the two corporate groups. Each interview was entirely conducted in the English language by at least two re-
searchers, one being a senior researcher. The research team identified the respondents based on their deep involvement in the supply
chain area for all products in the corporate groups and their vast professional experience of supply chain management. This research
investigates the entire supply chain; thus, the primary criterion for identifying the respondents was focused on identifying key
informants who can oversee the whole range of supply chain functions and relationships. As such, every key informant is involved in
strategising and implementing innovation practices on a group level, and all supply chain information from the different product
families has to be reported to this key informant.

In the light of the above, two key informants in groups A and B were identified. In corporate group B, the research team held an
initial interview to explain the research objectives with the group’s R&D General Manager, whose function is to set the group’s
strategic R&D initiatives. Based on this meeting, the key informant was identified as the group’s Vice President for Supply Chain
Management. Group A’s key informant was identified following email correspondences with their management team as the group’s
Head of Supply Chain Planning and CRM.

To ensure a complete dataset, the authors posed open-ended questions on innovation practices’ implementation, product and
process characteristics, performance indicators and supply chain configuration settings (e.g. number of companies in the supply
chain, size and physical location, and supplier and distributor network design). A predefined preliminary questionnaire was sent to
the respondents before the first interview, which was complemented by additional revised questions during the subsequent rounds of
interviews. To ensure analytical accuracy, all interviews were audio recorded and afterwards transcribed by the research team. In
total, the interviews in this study yielded around 11 interview hours, each interview lasting 45–75min. Moreover, the authors
conducted four field visits to the facilities of groups A and B during which field observations were recorded in the authors’ research
notes. Email and telephone correspondence was used for minor clarifications, and at a later stage to validate the analysis. The full
case study protocol is available upon request.

Data were collected at the product family/brand level—i.e. three product family supply chains from group A and a generic supply
chain from group B. The data collected were complemented by rich secondary data found in internal company documents (i.e.
internal documentation related to supplier selection and evaluation and to distribution design), annual reports (2014/2015) and
group websites. This helped us double-check the data retrieved from the interviews.

The unit of analysis is the physical supply chain; every product family that has a distinct supply chain represents a case. After the
data gathering phase, a structured coding database was developed from the transcriptions. All transcribed interviews and secondary
data were coded according to Saldaňa’s (2012) guidelines for coding with patterns. Coding was performed in multiple rounds: open
codes were identified from the raw data first, this being followed by inferential coding (Miles and Huberman, 1994). In this paper,
patterns of similarity/difference, frequency/sequence and correspondence were coded. Codes were grouped into subcategories in a
first round and into categories in a second round. Based on this categorisation, the authors formulated themes related to each
category (high-level abstract concepts), leading to our interpretation of the categories and their relations relationships (presented in
Section 5).

3.5. Validity and reliability

The validity of case study findings depends on building constructs without pre-misconceptions. Internal validity refers to the
logical validity of the relationships between the variables and results. This was ensured by grounding the research in a literature
review that was used to develop a research framework depicting the potential relationships between innovation implementation and
supply chain settings, and at a later stage by comparing the patterns of results. The paper follows Yin’s (2014) recommendation to
seek multiple sources of data: the authors conducted multiple rounds of interviews with a key informant in each corporate group.
Moreover, the interview data were further triangulated against secondary data sources such as internal company documents, annual
reports and websites.

External validity refers to generalisability. Although case study methodology does not allow for statistical generalisability, it does
allow for analytical generalisability, so the replication rationale is usually adopted. This paper also adopts this rationale by con-
ducting semi-structured and unstructured interviews in two corporate groups having multiple supply chains for multiple product
families. In addition, the paper establishes a chain of evidence extracted from the data through rigorous analysis of the structured
coding database as well as through cross-checking with members of the author’s extended research group. To avoid any misalignment
in the views on data analysis, the research team was in continuous communication with the key informants, resulting in no detected
misalignments. Reliability is ensured by following a rigorous interview protocol (described in the data collection and analysis section)
so as to minimise errors and confirm the reliability of the data analysis (Voss et al., 2002; Gibbert and Ruigrok, 2010; Yin, 2014). To
ensure the rigour of the interview protocol, the research team made sure that any topic discussed in the semi-structured and un-
structured interviews fell strictly within the borders of the topics identified earlier in the protocol.
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4. Findings and case description

4.1. Corporate groups under investigation

The parent companies in groups A and B are leading manufacturers in their industrial sectors. Group A comprises six subsidiaries
in the healthcare, childcare and personal care product sectors. Present in 24 countries (15 in Europe, four in Brazil, Russia, India and
China (BRIC) countries, and the rest in North and South America), it has around 400 points of sale worldwide. It has recently
undergone major changes in its management culture and top management positions, transitioning from a family-owned and managed
company to a more formally structured and professionally managed corporate group. Recently, group A introduced certain orga-
nisational changes, resulting in the initiation of performance improvement projects. The new management of group A has focused on
improving supply chain performance, mainly in terms of cost reductions and inventory management.

Group B is a structured publicly listed shareholders corporate group of four companies. The subsidiary where the interviews took
place was selected because sales of its product family generate around 55% of the group’s operating profits and represent around 35%
of the invoiced business of the whole group. The management style in group B is well established and stable. However, the group has
recently expanded its business and acquired competing brands, resulting in a situation in which some of the newly acquired brands
now have supply chain functions separately managed from those of the parent company. Table 3 presents a description of the cases.

Table 3
Description of the corporate groups A and B.

Corporate Group A Corporate Group B

Key informants Group Head for Supply Chain Planning Vice President for Supply Chain Management
Location Italy (HQ) – branches in 24 countries Sweden (HQ) – branches in 14 countries
No. of subsidiaries 6 4
Turnover 1415 million euros 3010 million euros
Industry sector Healthcare products industry Engineering technology
Number of employees 6500 19,000
Supply network Local and global Local and global
Distribution network Local and global Local and global
Production Local and global Local and global
Assembling Local and global N/A
Position in SC Manufacturer/B2B and B2C sales Manufacturer/B2B sales
Product families investigated 3 (Products Φ,Ψ,Δ) Generic (1)

Table 4
Outline of the configuration settings of groups A and B.

Group A (Products Φ,Ψ,Δ) Group B (Generic Product)

Industry Sector Health and personal care industry Engineering technology
Geographical Location

Dispersion
- Sourcing: global, mainly China
- Production: global, concentrated mainly in Italy and China
- Sales: global (400 sales points worldwide)

- Sourcing: global, mainly Europe
- Production: global, concentrated mainly in Europe
- Sales: global (mostly B2B), huge focus on online sales

Supply Network Design - Global and Italy, for raw materials and finished products
- Network of suppliers; however, focus on China suppliers
(∼78% of total supply)

- Single supplier for products (65% of products are supplied by
external vendors)

- Long-term agreements

- Global and Sweden for both raw materials and finished
products

- Fewer suppliers due to need for high-technology equipment
- Single supplier for products
- Long-term strategic agreements

Distribution Network
Design

- Global sales in 45 countries to around 40,000 customers
worldwide

- Depends on two central warehouses in Italy and one in Spain;
11 other warehouses worldwide

- Locally, few periphery warehouses, and local distributor
warehouses (48% distribution in Italy)

- Direct sales outlets to final customer for only one brand (35%
of distribution in Europe, 12% in Americas, 4% in BRIC
countries)

- Outsourced carriers
- Different transportation modes

- Global sales in 100 countries to around 100,000
customers worldwide

- Depends on five distribution centres located in Europe, Asia
and North America

- Locally, few local warehouses
- Direct sales to final customer mainly through online
channels

- Outsourced carriers
- Different transportation modes

Collaboration and
Information-Sharing

Group A is the strong leading member in its supply chain;
however, collaboration in supply chain is underdeveloped. Poor
information visibility both upstream and downstream regarding
data on stock or raw materials

Depends heavily on fast delivery distribution and high-tech
suppliers, which requires higher levels of trust, information
visibility and synchronisation, and knowledge sharing.
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4.2. Supply chain configuration

Despite the different characteristics of their processes and products, in some ways the two groups display similar supply chain
configuration settings. Table 4 outlines the configuration settings of the studied supply chains in the two groups. Both groups have
suppliers, production units, sales branches and warehouses mainly concentrated in Europe, but with a strong presence in Asia and
North America. Their collaboration activities differ as the groups’ supply chain strategies differ.

Figs. 1 and 2 present the footprints of the groups’ supply chains, encompassing supply, production, distribution, central ware-
housing and sales. Group A focuses on global raw material supply and centralised warehousing policies; its sales follow B2C and B2B
strategies, which are managed by reviewing supplier performance every six months and negotiating until agreements are reached.
Group B focuses on localised supply from Europe and multiple distribution centres; its sales strategy is mostly B2C.

4.3. Implementation of product and process innovation

Group A has a wide range of brands incorporating many fashion and style elements, because its products are closely related to
personal use. Product innovation practices are implemented radically in the Δ and Ψ product families and incrementally in the Φ
product family. A high level of radical innovation implies a shorter product lifecycle for the Δ and Ψ families, in addition to higher
customer expectations of frequent product variation. Group A’s innovation practices are categorised as the introduction of new
products (i.e. radical innovation), the restyling of existing products (i.e. incremental innovation such as changing colours or textile
materials) and continuous improvement (i.e. process innovation). Product innovation is also restricted by the production process
capabilities; for example, changing the design of some products is more challenging because of the need to change the machinery or
moulds. Therefore, the functional products (the Φ product family) are restyled every two years, while for the products with more
flexible production processes and fashion elements (the Δ and Ψ product families), customers expect new styles every 9–12 months.
Innovation generation in group A is a collective process involving various departments. It starts with ideation, presented through the
group’s internal software platform; the concerned departments (i.e. design, R&D, production and supply chain) then vote on the idea
based on a feasibility study, after which the finance department has to approve the product launch. Group A offers a product portfolio
of 16,500 stock-keeping units every year.

In the case of group B, product innovation is mainly performed incrementally. The product innovation practices focus on changing
a few technical specifications, using new/improved materials to achieve better performance or add strength to the engineered tools.
This is in addition to the introduction of product variety or the versatility of geometric dimensions of the tools. This slow innovation
may be due to the characteristics of the group’s products. Product innovation is carried out collaboratively by the R&D and pro-
duction departments. The supply chain manager is involved at the purchasing and production planning stages—i.e. in the im-
plementation phase.

Fig. 1. Group A’s products (Φ,Ψ,Δ) supply chain footprint.
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Due to the high-tech nature of group B’s products, radical innovation does not frequently occur. Radical innovation is mainly
related to the characteristics of the materials used in producing group B’s tools—for example, introducing completely new material
composition for the tools. Hence, supplier criticality is observed if group B decides to use certain rare materials that are hard to
procure or pre-process. However, group B can perform selective radical innovation based on customers’ special requests for manu-
facturing tools with new and improved characteristics.

In both corporate groups, process innovation is performed to improve performance. The main innovation practices implemented
are therefore continuous improvement projects in production units. These projects address cost reductions, cost efficiency, max-
imisation of machinery utilisation, lowering of labour costs, training of personnel to work on different machinery, production line
reconfiguration and inventory reduction, in addition to processing development projects. In group A, production process innovation
depends on feasibility studies of the costs of the innovation processes, while in group B, due to technological restrictions, process
innovation mainly occurs in the management of production functions rather than in the production process itself. Usually, a team is
formed from different functional areas to implement the improvement project and follow up on its progress. The product and process
typologies, along with the innovation practices, are summarised in Table 5.

5. Discussion

This section reports the impact of innovation implementation (process and product) on supply and distribution network design in
Section 5.1, on operations in Section 5.2, on collaboration and coordination in Section 5.3, and on supply chain strategy in Section
5.4. The paper’s theoretical contribution and the managerial implications are synthesised in Section 5.5.

5.1. Supply and distribution network design

Supply and distribution network settings and decisions (i.e. location and selection of supplier/distributor) are bounded by con-
tractual strategic agreements. Businesses try not to sabotage their relationships with long-term suppliers as they seek to enhance their
collaboration. There is little evidence to suggest that innovation practices’ implementation affects supply and distribution network
design, or redesign, as illustrated by a group A response: “No we don’t involve the distributors—it’s only an internal analysis”. Moreover,
there is little evidence that innovation practices’ implementation affects facility localisation/globalisation decisions.

Fig. 2. Group B’s supply chain footprint.
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5.2. Operations

Process innovation (e.g. continuous improvement projects) implementation is concentrated in the production and human re-
sources management areas. Improvement projects are implemented to maximise equipment utilisation, improve production line
efficiencies, establish good practices in the inventory management area, decrease inventory investment and benchmark best pro-
duction practices. Additionally, to optimise space utilisation (for example, in warehousing), the number of SKUs can be decreased (or
clustered). As indicated by a group A respondent, “For sure, process innovation has a strong impact on the supply chain in terms of service,
production capacity [and] complexity”. Other continuous improvement projects address logistics and warehousing centralisation, in
addition to shifting to third-party logistics and transportation and economically optimising ordering quantities.

In the human resources area, projects concern enhancing personnel skills, training labour to work equally effectively on different
production lines, and optimising man-hour utilisation. One group B respondent said: “[we] maintain a team of people always
available to produce different products, to keep the number of workers as stable as possible”.

The case findings suggest that process innovation practices are usually implemented to achieve greater cost efficiencies and to
improve operational performance, as illustrated by this group A response: “the company achieves cost reduction by revising all the
processes, reengineering all the processes, including the supply chain”. Furthermore, in the innovation generation phase for new
products, supply chain executives intervene to highlight operational performance parameters that might be affected by new pro-
ducts—for instance, lead time and economic ordering quantity.

5.3. Collaboration and coordination

5.3.1. Internal coordination
Internal coordination proved to be a vital factor in new product development, as indicated by a group B respondent: “For most of

the products, then, it’s more that we have projects with production areas, the production team participates, in addition to the other
stakeholders who must be part of those projects to make them deliverable”. However, the decision to initiate new product devel-
opment is the responsibility of the R&D department, so there is minimum collaboration in the introduction phase. This was affirmed
by a group B respondent: “The supply chain as an organisation is little involved [in new product development]. Our task is not at the
beginning of product development, but more in the R&D and the production technology”. Likewise, a group A interviewee said: “If we
are speaking of a new product platform, in that case usually I have no major remarks in the idea generation phase, but I will start to
write my recommendations only when the project really starts”. The supply chain department thus starts its involvement and co-
ordination when the physical product is planned for production.

5.3.2. Supplier and distributor collaboration
Supplier collaboration is more prevalent when implementing product innovation practices (e.g. new product development) than

process innovation practices (e.g. continuous improvement projects). Suppliers are involved in the R&D departments in group B: “we
have developed programmes of involvement between R&D and the suppliers”. The extent of supplier collaboration and involvement
depends on the contractual relationship with the focal company; it also depends on the nature of the product and the technical
capacity of the supplier, as indicated by this response: “[collaboration] depends on the supplier and what the product is … if we are
developing things jointly in R&D, then there has to be a contract”.

It is apparent that supplier collaboration is also moderated by two more factors, innovation typology and product physical
characteristics: “Depending on what the products look like … if they’re something completely new or just a modification.”

In the distribution function area, group B tries to implement continuous improvement projects in its distribution centres—“we are

Table 5
Summary of product and process typologies.

Group A Group B

Product Family Δ Product Family Φ Product Family Ψ

Product typology Toys Thermometers Baby strollers, car seats High-tech engineered tools
Product lifecycle Medium High Medium High
Product variety High Low High Low
Innovation cycle lead time (design-to-deliver) 9 months 24 months 9–12 months Not disclosed
New product development rate High Low High Low
Process change rate Medium Minimal Medium Fixed process to Minimal
Innovation novelty Radical, incremental Incremental Radical, incremental Incremental
Innovation practices NPD, NPL, PD, PR, CI NPL, PD, PR, CI NPD, NPL, PD, PR, CI PR, CI
Market Growing Medium Growing Mature

Product lifecycle: Low (<1 year), Medium (< 2 years), High (> 2 years).
Product variety: Low (<10 variants per category), Medium (<20 variants per category), High (> 20 variants per category).
NPD rate: Low (<10 offerings per year), Medium (<20 offerings per year), High (> 20 offerings per year).
Innovation practices: NPD: New product development, NPL: New product launch, PD: Product design, PR: Product restyling, CI: Continuous
improvement.
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also looking into implementing this [project] in the distribution centres so as to use the same methodology”—which will lead to more
information regarding the continuous improvement projects conducted with their carriers. In product innovation practice im-
plementation, distributor involvement is minimal: distributors and carriers are generally involved only if the new product devel-
opment or product modification will affect the handling of the finished goods. This is the case when changing the physical dimensions
or nature of a product, as indicated in this case response: “In special cases, I think we need special handling”.

5.4. Supply chain strategy

The case findings suggest that top managers display greater flexibility if they expect the change to benefit the corporate’s eco-
nomic performance. This shapes their decision-making, as illustrated by this group B response: “We defined a strategy of change and we
have some ongoing projects and some new projects to start in the future in order to improve the general performance of the supply chain”.
There is also a growing emphasis on benchmarking best practices, especially those related to process innovation: “[The production
department] has already established best practices and they are making improvements in the organisation”.

Reflection on Fisher’s (1997) model is necessary in order to understand the dynamics between innovation implementation
(especially pertaining to products) and supply chain strategy. In his model, Fisher (1997) proposes that a physically efficient supply
chain strategy matches functional products, whilst a market responsive supply chain strategy matches innovative products; otherwise
the supply chain will be in mismatch. The four supply chains investigated in groups A and B are shown in Fig. 3. This classification is
based on product typology, innovation novelty data (summarised earlier in Table 3) and supply chain outline data (summarised
earlier in Table 2). Product families B and Φ are considered functional products due to their low variety and the stable demand.
Product families Δ and Ψ are considered innovative products due to their rapid change and many associated new product devel-
opment activities. The supply chain of group A (for Φ, Δ and Ψ) has an efficiency strategy focusing on cost reductions and efficiency
gains, whilst the supply chain of group B (for B) focuses on high-quality service, overnight delivery and responsiveness.

This analysis is not in line with Fisher’s (1997) classification of supply chain strategy as purely responsive or purely efficient.
Obviously, Fisher’s (1997) model does not hold in all contexts—for example, in the findings of the present research. Similarly,
Fisher’s (1997) model was not verified in the work of other scholars (e.g. Selldin and Olhager, 2007; Lo and Power, 2010) who
statistically tested its propositions with large empirical data sets.

Notably, the examined supply chains in the present research are not in a state of fit, even though their economic performance is
competitive. The ability of corporate groups A and B to sustain such competitive economic performance with supply chains in a state
of mismatch and misfit remains an open question and might be a direction for future research.

5.5. Synthesis

This synthesis of the analyses comprises two main sub-sections. The first subsection (5.5.1) discusses the practical and managerial
implications of innovation implementation in the supply chain. The second subsection (5.5.2) discusses the implications of con-
sidering innovation implementation as a contextual factor and the implications in relation to contingency theory.

5.5.1. Innovation implementation in the supply chain
The analysis of the findings suggests that introducing and implementing product and process innovation practices affects intra-

organisational functions and supply chain relationships. However, before businesses jump on the innovation bandwagon, a clear
understanding should be established of how innovation implementation will influence their processes and performance.

Process and product innovation practices’ implementation has a significant impact on operations due to a concentration of
continuous improvement projects and new product development activities in the production area. A similar impact can be found on
supply chain strategy and decision-making. Moreover, it enables and enhances collaboration and information sharing between supply
chain members. However, there is no significant evidence that innovation implementation affects facility localisation or globalisation

Fig. 3. A reflection on Fisher’s (1997) model.
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decisions (i.e. the key elements of supply chain configuration), which are mainly based on quality assurance and cost-efficiency
considerations.

The case findings suggest that for successful process and product innovation practice implementation, businesses first must
enhance internal coordination and their cross-functional business team models. At the supply chain level, collaboration and in-
formation sharing are key factors for the successful implementation of innovation. Businesses are displaying an awareness of the need
for better collaboration, yet no solid plans are being developed to enhance supply chain collaboration. Table 6 summarises product
and process innovation implementation in various supply chain configuration settings.

The paper’s findings coincide with the earlier argument (e.g. Chi et al., 2009; Skipworth et al., 2015) that supplier selection,
internal coordination, and collaboration and information sharing practices should be aligned in order to achieve higher performance
and greater competitiveness.

Supply chain members need to foresee the added value of such collaboration and how it will improve their performance before
they begin collaborating in innovation projects. Therefore, to maximise the tangible impact of innovation implementation, the
business incentives of all the supply chain members should be aligned and the supply chain should be in a state of fit. If the supply
chain is in misalignment (misfit), the benefits of implementing innovation will be concentrated intra-organisationally (i.e. in the focal
firm) and this might, in the long run, exploit the contributions of upstream and downstream members. Better economic performance
and greater responsiveness along the supply chain will therefore be hard to maintain.

Dyadic relationships constitute a key area for further improvement, as they challenge supply chain reconfiguration before im-
plementing innovation practices. Strategic agreements play an important role in managing raw material suppliers, greatly
strengthening the dyadic relationships. Another important factor influencing dyadic relationships is supplier criticality, which stems
from the core technological competence of some suppliers. For instance, the findings of the present research indicate that innovation
implementation has a negligible impact on decisions regarding supplier selection, supply network design, distributor and carrier
selection, and transportation mode. Apparently, these decisions are bounded mainly by supplier technical capacity, contractual
agreements, long-term strategic goals shared with suppliers and distributor capacities.

5.5.2. Innovation implementation as a contextual factor
The analyses suggest that supply chain collaboration is employed as a key strategy for mitigating the shortcomings of supply chain

misfit. According to contingency theory concepts, the implementation of innovation practices should have caused the corporate
groups to alter their supply chain configurations. As their environment is changing, so should their structure and strategy. However, it
was infeasible for the groups to do so, given the constraints related to efficiency gains or supplier criticality. Instead, they employed
collaborative strategies to exploit the resources of their supply chain members and overcome the strategy-structure-environment
misfit.

The analyses suggest that further efforts are needed to customise supply chain configurations to match the particulars of their
contextual environments. Although the two corporate groups differ in their contextual factors, such as industry sector, size (i.e.
number of employees), supply chain footprint (i.e. location) and products (characteristics, maturity and targeted market), the main
motivation driving their decision-making is efficiency gains. Moreover, they displayed similarity in their supply chain configuration
decisions, which are motivated mainly by cost-savings, and in fostering long-term relationships with their suppliers.

The analyses support the contingency theory concept that the context-sensitivity of supply chains influences performance. In this
regard, it is important to emphasise the significance of the type of innovation, as different innovation practices affect the supply chain
in different ways.

On the theoretical advancement side, this paper proposes that research would benefit from further investigating the magnitude of
the contextual factors, not only their nature. For instance, in the findings of group A, product innovations are frequently introduced,
resulting in the challenge of managing high uncertainty of product demand. The effect of this product innovation implementation (i.e.
new product development) propagates along the supply chain to create challenges in inventory management due to frequent product
obsolescence. The effect of contextual factors is therefore significant, not only because of their nature, but also due to their frequency
of occurrence and the magnitude and range of their effects on supply chains at large.

6. Conclusion

The importance of this study stems from the scarcity of interdisciplinary research. Despite the theoretical and practical need for
relevant interdisciplinary studies, supply chain and innovation management remain two important streams of research with little
communication. Recent studies (e.g. Lo and Power, 2010; Pero et al., 2010) offer beneficial insights into the alignment between
innovation introduction and supply chain design. Yet, to the authors’ knowledge, this paper is one of the earliest attempts—along
with Arlbjørn et al. (2011)—to incorporate the dimensions of both product and process innovation. The majority of the available
scholarly publications focuses on new product development and its impact on a few of the supply chain functions, while overlooking
the process innovation dimension. Furthermore, the present research contributes in investigating the supply chain from a holistic
perspective instead of the functional perspective currently followed.

The provided analyses help innovation researchers and managers in better understanding of the actual tangible impact of in-
novation implementation throughout the supply chain. One can conclude that successful implementation of innovation practices that
ensures streamlined value creation along the entire supply chain should be characterised by: (1) a change in the mind-set and
developing a clear innovation strategy that should be communicated beforehand to all the supply chain members; (2) seeing
transformation as a long-term process and transformative innovation as cyclical, taking place after a number of trials and (3) having a
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cross-functional and inter-organisational nature. The research results offer beneficial insights to supply chain and innovation prac-
titioners for their decision-making when implementing innovation; it guides them to leverage on collaboration to overcome the
potential shortcomings of supply chain misfit. This will help improve the innovation management and will help achieve and sustain
an improved supply chain performance.

The authors acknowledge the potential limitations of this research. Firstly, disentangling the various contextual factors is not
easy, mainly due to their interrelated effects. The authors therefore focused their effort in the data analysis phase on conducting
multiple coding rounds to ensure high quality analysis. Secondly, considering that case-based research does not allow for statistical
generalisability, the two corporate groups and the examined product families should not be regarded as representative of their
countries or industrial sectors. Rather, the cases represent opportunities to establish analytical generalisability and to develop a
learning platform to advance our knowledge on the studied phenomena. The authors have striven to ensure case study validity and
data analysis reliability, as demonstrated earlier in the methodology section. Although “[bias] is a fundamental human characteristic”,
not limited to certain methodology (Flyvbjerg, 2006, p. 234), the authors argue that the present data and findings are of a quality
satisfactory for scientific research.

In the future, research would benefit from rigorously synthesising the configuration settings with respect to additional contextual
factors pertaining to organisational structures or to industry sector particularities. Furthermore, the findings of this research reveal
that collaboration is prioritised and employed as a strategy for performance improvement in the analysed corporate groups. There is
higher reliance on European suppliers in preference to the traditional supply strategies of outsourcing and choosing low-cost
countries. Therefore, collaborative agreements and partnerships among supply chain members emerge as an interesting topic for
future research.
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