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Abstract
Purpose – The purpose of this paper is to define the “fast evolving industry” (FEI) and its supply chain
management (SCM) challenges. The authors review and structure the literature regarding integration
strategies and implementation methods to develop a strategic decision-making framework for SCM in the FEI.
Design/methodology/approach – The authors conduct a review of SCM literature, including supply chain
strategy, supply chain integration (SCI), agile and responsive supply chain and SCM for innovative and fast-
changing industries. The authors develop a conceptual model and a decision-making framework and use four
mini cases to provide support for the model and framework.
Findings – The FEI, characterised by a high level of innovation and differentiation, short products/services
lifecycle and high variety, is yet to be fully defined. Inherent uncertainty in FEI supply systemsmakes SCM in these
industries a complex but strategic task for their managers. The framework and the model offered in this study,
which employ a core competency concept and provide risk management strategies, offer a strategic tool for
managers and scholars in the field to optimise their integration strategies and to operationalise integration decisions.
Originality/value – Little research has been published on transferable and cross-industrial SCM in FEIs.
This paper defines the FEI and its resource-related concerns and then offers a conceptual model and a
strategic decision-making framework for SCI in FEIs.
Keywords Supply chain management, Supply chain strategy, Supply chain integration, Agile supply chain,
Fast evolving industries, Responsive supply chain
Paper type Conceptual paper

1. Introduction
Fast evolving industries (FEIs) are industries characterised by high levels of innovation
and differentiation (Humphrey and Schmitz, 2002), high-product/service variety and
low-product/service life or replenishment cycles (Bilgen and Günther, 2010) and increasingly
sophisticated customers (Stevenson and Spring, 2007). Applying this definition, one can
observe that FEIs account for a large proportion of high added-value industries in
developed countries, for example, electronics and telecommunications (Arnold, 1999),
semiconductors (Brown et al., 2000), fast moving consumer goods (Siemieniuch et al., 1999),
pharmaceutical goods (Narayana et al., 2014), video games (Broekhuizen et al., 2013),
advertising (Bakhshi and McVittie, 2009) and music (Caves, 2000). Moreover, since market
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volatility is increasingly evident in global economies and life cycles in many industries are
shortening (Christopher, 2000), FEI boundaries are expanding, which makes them an
important category of industry to study.

However, there have been few studies defining the FEI or formulating transferable
management knowledge and practices across different sectors of FEIs. Of those cross-industrial
studies that do exist, a majority are market-focussed and relatively few are resource oriented.
Cross-industrial market-focussed studies of FEIs include comparisons on customer satisfaction
(Gilbert and Veloutsou, 2006), customer relationship (Wulf et al., 2001) and customer loyalty
(Martensen et al., 2000). Examples of cross-industrial resource-focussed studies of FEIs are papers
on competition mechanisms (Lieberman and Asaba, 2006), technological capabilities (Park et al.,
2008), leadership style (Lok and Crawford, 2004) and strategic partnerships (Dodourova, 2009).

Since demand configurations are highly uncertain and fragmented in FEIs (Christopher
et al., 2004), resource design and allocations in these industries are highly strategic and complex
(Nachiappan and Jawahar, 2014). The higher the pace of change in an industry the larger is the
impact of supply chain management (SCM) on the competitive advantage of the firms (Perrons
and Platts, 2005). SCM must therefore be at the centre of strategic business reengineering
efforts in FEIs (Arnold, 1999). Although there are numerous studies of SCM in FEIs within
sectors they rarely go beyond sector boundaries to obtain cross-sectional SCM understanding.

The rapidly changing markets of FEIs point to an ever-increasing need for flexible and
responsive supply chains (Gunasekaran et al., 2008; Christopher et al., 2004). Integration
with suppliers is essential to meeting this need (Richey et al., 2009). Although supply chain
integration (SCI) has received significant research focus in recent years (Wu and Barnes,
2011), with regard to FEIs it is an under-examined area of research.

This paper aims to develop a decision-making framework for SCI strategies and
implementation mechanisms in FEIs. The next section explains how FEIs need agile
and responsive supply systems and describes existing models and frameworks that could
be used in FEIs. Section 3 further explains the importance of SCI as the main means of
achieving agility and responsiveness for FEI supply chains. In an attempt to develop an
SCM conceptual model and decision-making framework for FEI, Section 4 reviews the
underlying drivers of SCI as well as the best implementation practices and mechanisms
given the varying levels of supply uncertainty and varying levels of products/services
importance to the core business of FEIs. The conceptual model and decision-making
framework will be further elaborated by four mini cases, after which we conclude.

2. FEIs and agile supply
One of the earliest and major attempts to propose a supply selection model was by Kraljic
(1983), who articulated that firms must adapt their purchase strategies to supply uncertainty.
Kraljic (1983) suggested that SC strategies should be established on “the strategic importance of
purchasing” and “the complexity of the supply network” (p. 110) in order to establish close
collaboration with the suppliers. Later, Fisher’s (1997) model asserted that demand structure
differs by industry and that products/services are either functional or innovative. This model
also categorised supply chains as “efficient” or “responsive” and identified which type fits best
within different market structures. Fisher’s model, therefore, is one of the earliest frameworks
that can be employed for strategic supply chain selection in FEIs, as in these industries product
life cycles tend to be short, demand is variable and product variety is often high. Employing this
model for FEIs, the “market-responsive SC strategy” must be adopted “in order to minimize
stock-outs, forced markdowns, and obsolete inventory” (Fisher, 1997, p. 108). However, this
model does not provide the necessary level of detail on how responsive FEI suppliers must be,
or how to operationalise this responsiveness.

Fisher (1997, p. 114) further advises that upon identifying an innovative product a
company can manage uncertainty by “finding sources of new data that can serve as leading
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indicators, […] cutting lead times and increasing the supply chain’s flexibility”.
Such a market-responsive SC requires inventory buffers as well as up-to-date supply and
demand data (Wong et al., 2006) to rapidly and efficiently respond to the changing market.

More recently, Lee (2002) proposed a framework to further develop the Fisher model.
In an attempt to align SCM more closely with product and market needs, Lee made a
distinction between efficient, risk-hedging, responsive or agile supply chains (ASCs) in
relation to supply and demand uncertainty. Building on Fisher’s work, which was based on
“the matching of supply chain strategies to the right level of demand uncertainties of the
product” (Lee, 2002, p. 106), Lee developed a new framework that included supply
uncertainties. Applied to FEIs, the model suggests that an ASC would be the best fit, as their
products/services can be categorised as innovative with higher demand uncertainty.

Although the concept of the ASC has become increasingly important for achieving a
competitive edge in rapidly changing business environments (Wu and Barnes, 2014; Power
et al., 2001), definitions of ASC and responsive supply chain (RCS) differ in literature. Fisher
(1997) defines responsive processes as those that can “respond quickly to unpredictable
demand in order to minimise stock-outs, forced markdowns and obsolete inventory”.
Christopher (2000), combines the idea of ASC and RSC and says, to become more responsive
to the needs of a market requires more than speed. It also requires a high level of
manoeuvrability that today has come to be termed agility.

Additionally, while some authors believe agile systems are an evolutionary extension of lean
manufacturing systems (Gunasekaran et al., 2008) others assert that they are distinctly different
(Naylor et al., 1999). Some, however, insist that these approaches can be combined to introduce
“leagility” to systems (Naylor et al., 1999; Nachiappan and Jawahar, 2014). The definition of RSC
by Gunasekaran et al. (2008) suggests a similarity between RCS and lean supply chain:
“A network of firms that is capable of creating wealth to its stakeholders in a competitive
environment by reacting quickly and cost effectively to changing market requirements”.
While Van Hoek et al. (2001) combine the concepts of agility, responsiveness and lean, stating:
“Agility is all about customer responsiveness and mastering market turbulence and requires
specific capabilities, on top of those that can be achieved using lean thinking”.

Although ASC has been suggested for FEI, agility in SC still needs further clarification.
From there, the challenge is to determine how FEIs can select appropriate resources
strategies to achieve and implement this agility and, thereby, attain a sustainable
competitive advantage.

3. FEIs and integration
As explained in the previous section, current supply chain frameworks lack the level of
detail needed for an FEI SC. A one-size-fits-all strategy cannot be applied in SCM (Flynn
et al., 2010) and FEI firms cannot manage supply chain design as other firms do in more
stable industries. Langenberg et al. (2012, p. 501) argue that while the current focus is SCM
mainly given to the products nature (either functional or innovative), there is also a need for
“aligning the supply chain portfolio with the product portfolio”. As discussed earlier, agility/
responsiveness is a critical requirement for FEIs; therefore, this section seeks to explain how
it can be achieved and operationalised in FEI.

An ASC is a dynamic alliance of member companies responding to fast-changing
markets (Luo et al., 2009) and it requires a high level of internal and external integration in
order to provide the allied companies with the dynamicity they desire (Flynn et al., 2010).
Although SCI is a relatively new research area (Flynn et al., 2010), it is now widely
considered to be core to successful SCM (Richey et al., 2009, p. 827), particularly within FEIs
(Luo et al., 2009). There are various definitions of SCI (van der Vaart and van Donk, 2008).
In this paper, however, we employ the definition by Chen et al. (2009), as they link
integration with agility, defining SCI as integration of information systems or physical
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processes to create a more agile and efficient supply. The implication is that SCM can be
studied as a range of relationships, classified on a spectrum from distant to very close
(Harland, 1996). For example, Ellram (1991) presents this spectrum with a transactional
contract on one end and vertical integration (VI) acquisition on the other.

While integration envisages a long-term relationship between purchasers and suppliers,
the requirements of dynamic markets in FEIs may prompt more frequent re-evaluation of
relationships by FEI managers (Luo et al., 2009). Identifying the best integration strategy
for FEIs therefore requires a wide understanding of trade-offs and strategic alternatives
(Moses and Ahlstrom, 2008).

4. Conceptual model and SC decision framework for FEI
Although market structure for FEIs is often volatile, they require a stable SC, as Harland
et al. (2003) argue that the more stable the supply network, the more responsive it will be.
To keep up with market uncertainties, FEI firms must be able to manage effectively the
variations and uncertainties in their supply systems. Supply chain uncertainty has been
widely defined and discussed in the literature (Trkman and McCormack, 2009). For this
study, we follow van der Vorst and Beulens (2002), who conceptualise SC uncertainty as
decision-making situations in the supply chain in which decision makers are unable to
collect enough information/understanding about the supply chain and its environment,
or unable to predict the impact of possible control actions on supply chain behaviour.
To minimise supply risk and uncertainty it is important for FEI firms to choose the right
integration strategy (Trkman and McCormack, 2009) as well as adequate information- and
knowledge-sharing systems to implement selected integration strategies (Li, 2007), hence
highlighting the need for a steering SC model and decision framework in this industry.

Although the importance of SCI in agile systems has been widely acknowledged
(Stavrulaki and Davis, 2010) the best level of integration and how to achieve it are topics
that have not been fully explored in the SCM literature (Tsanos et al., 2014). While it is
believed that a higher SCI is generally more desirable (Giménez and Ventura, 2005), high
levels of integration is expensive (Bensaou, 1999), difficult to achieve and maintain
(Arshinder and Deshmukh 2008; Lafontaine and Slade, 2007), sometimes risky (Bagchi et al.,
2005; Guan and Rehme, 2012) and not necessarily the best practice in all situations (Power,
2005; Bagchi and Skjoett-Larsen, 2002; Bask and Juga, 2001; de Leeuw and Fransoo, 2009).
Therefore, integration with suppliers is a trade-off that needs to be strategized (Chopra and
Sodhi, 2004; Bensaou, 1999). To achieve the right level of integration three strategies can be
utilised – information integration, process integration or VI (Gunasekaran et al., 2008;
Fabbe-Costes and Jahre, 2008) – all of which we have employed in designing the SCI
conceptual model for this study, illustrated in Figure 1(a).

Determining an appropriate level of integration with suppliers depends upon how closely
a business chooses to work with a supplier, subject to supply stability (de Leeuw and
Fransoo, 2009), as well as the types of products and the production systems (Li, 2007).
Our model (Figure 1(a)) explains how to strategize the required level of integration, given an
assessment of the level of uncertainty in supply and the importance of the supplied product/
service to the core business of the FEI firms.

The arrows in Figure 1(a) indicate the underlying drivers for suggested integration
strategies and show that, by deploying higher integration levels, FEI firms would develop core
competencies in their markets and a hedge against supply uncertainty/risk. To explain the
horizontal arrow, we employ the concepts “resource-based view”, “competitive advantage”
(Rumelt, 1984; Barney, 1991, 2012) and core competency (Prahalad and Hamel, 1990).
Despite some differences between these ideas, they all convey that superior performance of
firms can be achieved through their ability to accumulate resources and capabilities that are
rare, valuable and difficult to imitate, which in turn enable them to create and maintain
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competitive advantages and competencies (Hinterhuber, 2013). Many authors have argued
that firms in evolving markets need agility as a competitive advantage (Yusuf et al., 1999;
Ramsay, 2001; Sharifi and Zhang, 2001; Li et al., 2008; Lai et al., 2012). As discussed before,
integration with supply systems enhances agility and responsiveness in FEI firms and
therefore develops sustainable competitive advantages (Richey et al., 2009). Figure 1(a)
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illustrates that the more important the supplied products/services are to the core business,
the more firms must integrate with their suppliers to secure their value creation processes and
to protect their core business (Giménez and Ventura, 2003).

On the other hand, when risk and uncertainty in supply is high, firms must aim
for alignment, adaptability and agility in their SC (Lee, 2004). To this end, the vertical
arrow in Figure 1(a) indicates that FEI firms need more integrated systems to
hedge against variations and uncertainties in supply (Wu et al., 2006; Li et al., 2006;
Mellat-Parast and Spillan, 2014; Gligor and Holcomb, 2014). IT integration with suppliers
helps firms and their suppliers share information about the market and supply, in order to
responsively manage their processes (Kim, 2006; Chen et al., 2007; Closs and Savitskie,
2003) and hedge against risk (Ponomarov and Holcomb, 2009). IT integration also
reduces the bullwhip effect, which commonly affects upstream suppliers in fast-changing
markets (Lee et al., 2004).

While Figure 1(a) reflects an SCI conceptual model for FEI to strategize integration
levels, Figure 1(b) offers additional detail and a decision-making framework for the
implementation mechanisms to operationalise the integration solutions. Bensaou (1999)
explains that a successful SC decision model must not only match the optimal SC
relationship with the supplied products/services, but also direct its users to the best
implementation policies for each type of relationship. A sound implementation policy can
also provide FEI firms with considerable competitive advantage (Lowson, 2001).

If supply is relatively stable in a FEI firm existing decision models, as discussed in previous
sections, are still operational. In such a situation (low-supply uncertainty), process integration is
not essential (Power, 2005; Bagchi and Skjoett-Larsen, 2002). IT integration, however, can drive
a general responsiveness of the firm (Williams et al., 2013). When the importance of the supplied
product/service to the FEI firm becomes greater, the IT centralisation and information sharing
plays a more important role in supply management of the firms (Qrunfleh and Tarafdar,
2015) though integration levels do not need to be high. The main focus of our model is on
medium-to-high supply uncertainty and product importance since these require higher levels
of integration. Therefore, the remainder of this section explains the SCI implementation
choices illustrated in quadrants 1 to 4 in Figure 1(b). Each quadrant can be distinguished by
the criticality of the supplied product/service to the core business and by SC uncertainty.
Below we discuss implementation choices, followed by a mini-case study for each quadrant.

Quadrant 1: medium importance of supplied product/service and medium SC uncertainty
and risk
As discussed before, when supply uncertainty and risk are not significant, and neither is the
importance of the supplied product/service to the core business of the firms, the integration
trade-off moves in the direction of less centralisation; therefore, low-to-medium overall
integration tends to be sufficient. However, since life cycles are generally very short in FEI
firms (Christopher, 2000) they cannot afford to carry significant levels of stock to deal with
market or supply fluctuations (Milner and Rosenblatt, 2002). Even when uncertainty is not
significant they need to be agile and responsive.

The viable solution is flexible supply contracts, which help FEI firms maintain the
required level of agility and responsiveness without much integration (Marquez and
Blanchar, 2004). The baseline requirements to implement flexible SC contracts are culture,
trust and structure for sharing information (Sabath et al., 2001; Bagchi et al., 2005), low-cost
and flexible electronic data interchange (Fürst and Schmidt, 2001) and co-managed
inventory (CMI) (Christopher et al., 2004). In addition, Arshinder and Deshmukh (2008)
classified SC contract integrity, IT and information sharing and joint decision making as
required coordination mechanisms. These conditions imply a need for medium/low-process
integration and higher IT integrity with suppliers (Harris et al., 1998).
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Medium coordination mechanisms (flexible SC contracts) are designed to facilitate the
flow of products and information in the SC and comprise various implementation
techniques, such as vendor manager inventory (VMI), make-to-availability, make-to-order,
quick response, collaborative planning, forecasting and replenishment and effective
consumer response (Wong et al., 2009; Tang, 2006). Most of these implementation methods
are based on the concept of quantity flexible contracts (QFC) (Tsay and Lovejoy, 1999).
Although QFC occasionally causes relatively higher non-discounted supply prices (Marquez
and Blanchar, 2004), it leads to a pull contract which clears the risk of unsold inventory and,
in turn, reduces the final cost and supply risk (Cachon, 2004). Among QFC implementation
methods, VMI has received significant attention in the literature and in practice (Buzzell and
Ortmeyer, 1995; Waller et al., 1999; Disney and Towill, 2003). VMI is shown to be
significantly better than traditional fixed-term contracts at responding to uncertain and
changing markets (Nachiappan and Jawahar, 2008), recovering from major fluctuations and
dampening bullwhip effects in downstream supply (Disney and Towill, 2003).

Case evidence. This case study is adapted from Partnerships in the Supply Chain:
Introducing Co-managed Inventory at Guinness GB (Peck, 1998). It details the successful
implementation of flexible SC contracts with a focus on a type of VMI, called CMI
(Blatherwick, 1998), which requires collaboration among SC partners. The beer industry for
Guinness® is split into two sectors, the on-trade and off-trade markets. To on-trade markets
Guinness® tends to be a stable supplier as demand is generally predictable and relatively
stable; however, to supermarkets Guinness® was previously an unstable supplier due to
their slow response to changing demand orders. Peck (1998) explains that order fluctuations
from supermarkets are inevitable as customers are not generally loyal to a certain
supermarket. At the same time, constant price promotions and competition from other beer
brands imply a need for a stable and responsive supply.

To address the need for a stable and responsive SC with it supermarket customers,
Guinness® began implementing a CMI strategy, which not only solved its supermarket
problem but enabled it to extend its off-trade market, thanks to a greater ability to share
inventory information and thus forecast demand (Peck, 1998). Sharing this information was
a key enabler to build relationships with customers.

Quadrant 2: medium importance of supplied product/service and high-SC uncertainty and risk
When uncertainty and risk in supply are significant, risk-hedging strategies are used to
maintain the required level of agility in supply. These strategies require a high level of
information integration (Wu et al., 2006; Li et al., 2006). In FEIs, downstream demand must
be clearly visible; moreover, demand information needs to be captured as far down the chain
as possible and shared with upstream suppliers (Christopher, 2000). Identified enablers of
making demand visible and measurable are strategic planning, virtual enterprise (VE) and
knowledge and IT management (Gunasekaran et al., 2008). Additionally, Arshinder and
Deshmukh (2008) identified three coordination policies to make downstream demand more
visible and measurable to upstream supply chain, through SC contracts, IT and information
sharing and joint decision making. When a significant level of coordination is required,
process misalignments between firms and their suppliers must be resolved (Piplani and
Fu, 2005). Therefore, such situations call for high-IT integration and medium process
integration (Figure 1(a)).

To implement this strategy, Fisher (1997) directs companies to seek sources of new and
accurate data, share information from point-of-sale throughout the supply chain, extend the
use of common components and employ postponement techniques to manage SC
uncertainty and risk (Fisher, 1997). The use of information technology to share data between
buyers and suppliers creates a virtual supply chain, which is more information based than
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inventory based (Christopher, 2000). VEs are characterised by the following strategic
objectives: maximising flexibility and adaptability to environmental changes (Gunasekaran
et al., 2008); and minimising the bullwhip effect in upstream supply by sharing information
and strategic decisions with the supply chain (Lee, 2002).

Fisher (1997) also suggests that responsive systems seek to cut SC lead times in order to
improve the level of responsiveness in their supply. This can be achieved by selecting
suppliers in geographically close distances or faster transportation modes to cut the
delivery times (Ferdows et al., 2004; Stratton and Warburton, 2003) as well as through
inventory centralisation and aggregation (Tallon, 1993; Van Donk, 2001; Olhager, 2003).
The implementation of an SC decoupling policy will also help to manage the impact of
demand variation in upstream supply by increasing the possibility of postponement
of activities (Hoekstra et al., 1991). Postponement, however, “requires careful cross-
functional integration involving modular design to ensure the market order winners and
qualifiers are satisfied” (Stratton and Warburton, 2003, p. 189).

However, when postponement is not operational, holding higher inventories seems to be
the only option to cope with the SC instabilities (Baker, 2007). To overcome inventory vs
agility conflicts, the theory of constraints as articulated by Goldratt (1990) would suggest
aggregated buffers ( Jammernegg and Reiner, 2007; Rahman, 2002) rather than enterprise
resource planning (ERP) and other forecast-based scheduling systems, as such conventional
inventory management practices are not suitable for fast-changing environments (Gupta,
2003; Yuan et al., 2003; Umble et al., 2001). Aggregated buffers can be implemented through
buffering inventory, time and capacity (Stratton and Warburton, 2003). Inventory buffering
can be used in manufacturing and retail industries where physical goods are traded,
( Jammernegg and Reiner, 2007), while time buffering can be employed in the service
industries (Umble and Umble, 2006; Stratton and Knight, 2010) and within project-based
activities (Hu et al., 2014; Kuo et al., 2009; Barber et al., 1999). Capacity buffering (reserving
excess capacity) can be implemented in cases where uncertainty and variation in market
and supply are significant and forecast systems are inherently undependable, and where,
therefore, inventory buffering is not a viable solution (Hill et al., 2012). Capacity buffers,
which can be secured by a flexible capacity supply contract, can provide FEI firms with a
high level of manufacturing/service agility and responsiveness (Hill et al., 2012).

Case evidence. This case study, titled “Fashion unleashed: the agile fashion supply
chain”, is aimed at providing information on industry dynamics and its effects on supply
chains in the fashion industry (Harrington and Smith, 2013). High SC uncertainty and
complexity are evident in this industry, requiring “appropriate speed, flexibility,
responsiveness and control” (p. 2). The authors expand upon a number of common
strategies to build an “adaptive fashion supply chain” designed to deal with constraints in
capacity and inventory, as well as to manage product life cycles of fast fashion items. This
approach fits into the strategy selection scenario of capacity-based SC contracts and
buffering, as suggested in our framework.

For example, the authors explain that the case company uses an efficient SC model for
staple fashion items by which it is able to set a level of capacity because demand from all
markets is pooled together within a centralised inventory, which is then managed by a push
process. For those goods where design does not change seasonally, it is possible to work on
longer term contracts with wholesalers who can “provide large quantities purchased in
advance” (Harrington and Smith, 2013, p. 12). However, for goods that are considered fast
fashion, SCs look for commonalities in product lines, which can be grouped together, thus
creating more opportunities for long-term contracts (Harrington and Smith, 2013).
For example, purchasing a high volume of material every month and making final design at
the very last stage in production in order to follow the latest fashion in the market. The
authors explain that this approach fits with a postponement strategy, which “helps
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companies quickly ramp up in fast-growing markets while at the same time optimizing
production” (p. 14) in order to give customers the most up-to-date fashion trends.

In summary, this case shows how a fast fashion company with significant supply chain
uncertainty can use long-term capacity-based contracts, combined with postponement and
high-information sharing (from the point-of-sale) to improve supply stability while offering
innovative and fashionable items. This strategy enables the company “to serve markets
around the world with a supply chain that is resilient enough to withstand shocks, agile
enough to respond quickly […] flexible enough to customise products and efficient enough
to protect margins” (Harrington and Smith, 2013, p. 18).

Quadrant 3: high importance of supplied product/service and medium SC uncertainty and risk
As the importance of the supplied products/services becomes high, firms attempt to
protect their know-how as well as their supply channels and distribution networks in
order to secure their competencies (Prahalad and Hamel, 1990). Partnerships and alliances
can help firms improve flexibility and responsiveness (Gunasekaran et al., 2008). However,
these require a high level of integration and coordination with the few suppliers with
which FEI firms can develop further competitive advantages or protect their core
competencies (Gunasekaran et al., 2008). However, competencies are not always attached
to individual companies; at times, they are a function of the way companies interact with
their suppliers and partners (Freytag and Kirk, 2003). Shared information and interaction
between supply chain partners can be fully utilised only through process integration,
which includes: collaborative working between buyers and suppliers, joint product
development, common systems, merging processes, shared operations management, joint
strategy determination, buyer-supplier cross-functional teams and open-book accounting
(Christopher, 2000). Quadrant 3 is thus characterised by high process and IT integration
between FEI firms and their suppliers, based on core competency advancement and
partnership development.

VE is a deeper level of partnership and a solution to situations in which the importance of
supply becomes highly critical (Wang et al., 2006). Gunasekaran et al. (2008) define VE as
“developing partnerships based on core competencies for achieving agility in a supply chain
environment”. They also identify a number of related “strategies, techniques and
technologies”: “networks of suppliers, core competencies, strategic alliances, education and
training, communication, IT such as ERP, communication for global supply chain,
managing processes, partnership development, streamlined logistics network, empowered
teams, legal protection, virtual logistics, virtual manufacturing, computer and
communication technologies, organizational structure and relationship […]”.

The success of VE projects depends on how partners cooperate as a single unit.
VE projects must be delicately strategized before implementation and can be hindered by
lack of trust, lack of IT integration mechanisms, organisational cultural differences and fear
of losing competitive advantage (Martinez et al., 2001; Handfield and Bechtel, 2002;
Kemppainen and Vepsäläinen, 2003). Such conditions highlight the need for an SC
collaboration framework, as well as performance metrics for measurement and monitoring,
in order to help firms select and implement appropriate collaboration strategies and secure
the best partnerships to achieve them (Ramanathan et al., 2011).

Factories-within-a-factory is an example of the successful implementation of a close
partnership with suppliers to increase responsiveness and improve the competitive
advantage of firms (Miltenburg, 2008).

Case evidence. The third case study is entitled “Collaborative innovation in the global
semiconductor industry” (Kapoor, 2011). Reflective of the scenario of high SC uncertainty
and very high importance of the supplied product or service, this study finds that
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semiconductor companies “are subjected to high technological complexity, short product life
cycles and hard-to-change cost structures” (Kapoor, 2011, p. 6).

The solution, offered by the case, is to form a partnership. The authors describe this as
“pursuing collaborative innovation models in which value is created not only within the
company, but also at the collaborative interface between the company and its diverse set of
partners” (Kapoor, 2011, p. 3). The partnership is created with different members of the SC,
including suppliers of complementary products, who help the semiconductor company to
create innovative value for the end customer.

The PC and semiconductor markets were once vertically integrated. Eventually,
however, the supply chains reverted to being more specialized (Fine, 2000). Whilst
developing their core skills and capabilities, a semiconductor company can work closely
with others, who provide input to the final product where innovation is critical and its
success has a high impact on the core business.

After conducting two years of research in the “2010 Wharton-GSA Semiconductor
Ecosystem Survey”, Kapoor (2011) found that, in addition to external partners such as
original equipment manufacturers and complementary product providers, successful
innovation relies upon partnerships with internal groups. These groups can collaborate on
product innovations “which link the company’s internal activities with those of its upstream
and downstream suppliers” (Kapoor, 2011, p. 3).

Working in this way appears to be critical to the semiconductor industry; whilst SC
uncertainty remains, close-natured relationships play an important role “in enhancing the
semiconductor company’s competitive position” (Kapoor, 2011, p. 6).

Quadrant 4: high importance of supplied product/service and high SC uncertainty and risk
The end of the spectrum happens when supplied products/services are of significant
importance to the survival of FEI firms and SC uncertainty is too high and too risky to be
solely and externally handled by suppliers. In this situation, FEI firms often pursue full
integration strategies aimed at securing the highest controllability of resources, so as to
manage uncertainty and protect their businesses (Frohlich and Westbrook, 2001). This fully
integrated policy can be operationalised through strategic partnerships, joint ventures, direct
investments, or at the highest level, VI (Ellram, 1991; Li, 2007). Early definitions of VI
employing transaction cost theories date from 1960s to 1980s (McDonald, 1985; Balakrishnan
andWernerfelt, 1986). However, contemporary interest in VI seems to be driven by more than
cost minimisation (Guan and Rehme, 2012; Frohlich and Westbrook, 2001).

Several motivations have been identified for adopting full integration policies (Guan
and Rehme, 2012), including: overcoming technical complexity; differentiation capability
to advance competitive advantage of the firms; securing higher margins; strategic
partnering with key suppliers to keep them away from competitors and protect core
competencies; developing customer demand integrated solutions; creating synergies in the
chain; and learning from key suppliers. Trust, infrastructure, organisational culture,
technological differences and management styles have been identified as highly
influential factors (Rossi et al., 2013; Martinez et al., 2001; Handfield and Bechtel, 2002;
Kemppainen and Vepsäläinen, 2003).

Case evidence. This case focusses on the article in Business Time entitled “HowApple Made
‘Vertical Integration’ Hot Again – Too Hot, Maybe” (Knowledge@Wharton, 2012). The high-
tech electronics industry, where innovations are a common occurrence in the marketplace, is
characterised by very high importance of the product or service on the core business as well as
very high SC uncertainty; this suggests a high tendency towards VI (Figure 1).

Knowledge@Wharton (2012, p. 1) reports that many big technology companies are
vertically integrating activities with the result that “one company controls the end product
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as well as its component parts” (i.e. the integration of hardware and software). This fully
integrated policy, which started with Apple, is being copied by many other large technology
corporations, such as Motorola, Amazon and Oracle, who are trying to maintain growth and
competitiveness in this demanding and fast-paced industry (Knowledge@Wharton, 2012).
It appears that activities are easier to manage when a company has full control over the
closely linked and key complementary products and services that connect to the core
business – for example, the operating systems, service platforms and key hardware
components for mobile phones.

For this VI strategy to be successful, Knowledge@Wharton (2012) suggest that business
units needs to be fully connected and integrated, because if the products or services are not
related it is difficult to centralise the work and coordinate activities. To vertically integrate,
firms need to focus on their core skills and how these can be integrated to work across
functions in order to remain competitive and innovative. This is critical to the fast-paced
nature of the technology industry.

It should be possible for all business units to collaborate more closely given a highest
level of information sharing as supply and demand change. On the other hand, the
innovation level may be at risk if a company has too many activities to manage; thus,
outsourcing is still a viable strategy for activities/products that are not core to the business
(Knowledge@Wharton, 2012).

5. Conclusion
SCI has been a matter of debate in the SCM domain for decades. However, as global markets
change and new industries emerge, current SCM frameworks are not as effective in helping
emerging and evolving industries to formulate their resource strategies, or to steer them in
implementing those policies.

The FEI, which is defined in this study, accounts for a large proportion of growing and
often high added-value industries, such as electronics and telecommunications,
semiconductors, fast moving consumer goods, pharmaceutical goods, video games,
advertisement and music industry. FEIs are identified by high levels of innovation and
differentiation, high-product/service variety and low-product/service life or replenishment
cycle, and increasingly sophisticated customers. Therefore, a constant need is evident in
such industries to align supply requirements with the ever-changing customer demands.
FEI firms require an ability to be more than just responsive to market variations. They must
also be capable of proactively hedging against supply risks and constantly developing core
competencies in order to survive and grow in their fast evolving markets. The existing SC
frameworks in the literature lack the precision and details required in this domain for
steering practitioners and scholars. The SCM conceptual model and strategic decision-
making framework designed by this paper (Figure 1) can assist decision-makers in FEIs to
optimise their SC integration strategies and deploy those strategies by choosing the best
implementation policies, in order to sustain their competitiveness in risky supply conditions.

6. Limitation and further studies
• Since this framework is designed at a strategic level, risk and uncertainty are not

fully differentiated. This might be argued as a limitation to the study, as many
authors believe risk and uncertainty are entirely different (Alvarez and Barney, 2005;
McKelvie et al., 2011).

• Implementation methods in the framework (Figure 1(b)) are not extensive and further
studies might offer an inclusive list; moreover, further case studies and empirical
research could deepen findings.
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• Although the FEI has been defined in this study, it still in need of further research to
detail its industry boundaries. Besides, transferable and cross-industrial management
knowledge within FEI firms also needs further focus to explore what resource-based
management approaches can be learnt and transferred across the sectors within FEI
firms. This is part of the ongoing research of the authors of this paper.
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