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Information and communication technology (ICT) is used in
every value chain activity, including upstream procurement,
internal production, downstream sales, and customer services.
However, the theoretical and practical contributions of IGT to busi-
nesses have not yet been clarified. Through a literature review, this
article attempts to (1) show the theoretical contributions of ICT
and (2) clarify the roles of ICT in the context of a service-oriented
approach under a business-to-business setting, The literature
review shows that the resource-based view appropriately explains
the roles of ICT. The review also indicates that ICT can be
regarded as an enabler that has indirect rather than direct effects
on firms’ activities. Specifically, we identified four roles of ICT as an
enabler in terms of offering superior value to customers. These
findings contribute to both the emerging theory of service innova-
tiont and the management of value creation in business marketing,

Keywords: service innovation, service oriented approach; ICT, ICT-enabler

1, Introduction

1.1 Impact of ICT on businesses

The emergence of the Internet and high-speed information and communication
networks has changed the nature of businesses. Cormpanies have gradually bene-
fited from advanced information and communication technology (ICT), including
in a business-to-business (B2B) setting. For example, in the ICT industry, the
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number of actors involved in the telecommunication market has dramatically
increased, and the market is now segmented into areas such as middleware prod-
ucts and software, consisting of many specialized actors within each layered
stack. Telecommunication operators are shifting away from their managerial mode
as telephone service provider to that of service provider, infegrafing layered
services and offering therm as a package. These movements are closely related to
the development of web-based technologies. The standardized interfaces and soft-
ware components provide ICT developers with common and integrated develop-
ment circumstances.

In the advanced processes of the service development of ICT, service providers
are required to infegrate and manage these services in cooperation with other
service providers. IT vendor companies used to integrate the hardware, software,
and networks into a system in a customized way to suit their clients’ environ-
ment. Software for major business applications has normally been run on users’
corporate servers. However, several IT vendor companies now provide such soft-
ware as an on-demand service (software as a service; SaaS) through their own
network. This trend is apparent in areas such as infrastructure (cloud computing)
and service delivery platforms (platform as a service; PaaS). In the ICT industry,
changes in collaborative patterns among firms have been observed in new techno-
logical circumstances.

1.2 Toward a service-oriented approach

Apart from ICT-related businesses, firms are now attempting to offer “services”
rather than “goods.” This trend comes from recent developments in which
companies now face volatile and rapidly changing markets, and the life cycle of a
product is increasingly becoming shorter, narrowing profit margins. As a result,
product and cost now provide less differentiation. Especially, commoditization
erodes the existing competitive differentiation of companies. Therefore, “services”
is now recognized as a tool for coping with
commoditization and market developments (Ulaga and Eggert, 2006).

The trend toward a “service economy” indicates that the service industry is
becoming a more important part of the economy. However, today, the trend is
influencing not only the service industry but also the manufacturing industry. The
concept of “servitization” aims to extend service-oriented discussions to manufac-
turers, featuring integrated perspectives, that is, how products and services could
and should be integrated in the capital goods industry (Windahl and Lakemond,
2010). Behind this trend is the change in companies’ strategic attitude from
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product to customer centric. Companies now emphasize relationships with their
customers more than products and manufacturing technologies because of the
decreasing effectiveness of product differentiation and innovative technology in
yielding and maintaining competitive advantage. Therefore, companies are now
likely to recognize strategic competition as developing products for and selling
solutions to customers rather than only selling products.

1.3 Discussion of the service-oriented approach

The service-oriented approach features the “provision of functions” rather than
the sale of products. The aims of the service-criented approach are developing
(1) efficiency and (2) effectiveness, and (3) integrating both aspects to create
new customer value. The first aim involves improving the efficiency of a service
operation through the scientific measurement of the service delivery process. The
concept “service science” focuses on developing an efficient service offering
process by using advanced ICT. However, recent discussions on ICT tend to focus
on investigating effectiveness and creating new customer value by introducing the
concept of “co-creation value.” Underlying this movement in the literature are the
highly competitive circumstances that prompt businesses to determine how to
capture and fulfill demand.

1.4 Purpose of the study

ICT is used in every value chain activity, including upstream procurement,
internal production, downstream sales, and customer services. However, the theo-
retical and practical contributions of ICT fo businesses have not yet been clarified
(Ashurst et al., 2012). This study aims to show how firms develop new service-
offering methods, focusing on the relationship between ICT and service offerings
in the context of a service-oriented approach. The three main fopics in the
service-oriented approach are (1) creating a new business model (e.g.,
outsourcing and venturing using advanced ICT), (2) offering new customer value,
and (3) changing comprehensive service offering systems through development of
business processes. This study focuses on topics (2) and (3). This article
attempts to propose new roles of ICT under new service-criented business
circumstances in B2B settings.' Specifically, the study examines 1) how ICT
enables companies to create service innovation and 2) what part of an ICT’s role
should be emphasized in creating service innovation. The study achieves these
goals by reviewing the existing literature on information systems, service opera-
tion, and innovation management in B2B settings.
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The rest of article is organized as follows. First, the study briefly introduces the
service-oriented approach and describes how introducing the concept of
co-creation value affects business strategy, prompts the shift from offering goods
to that of services, and emphasizes the importance of offering integrated solutions
to the customers and of managing inter-firm relationships. Second, the article
addresses the important issue of ICT resources and the role played by moderating
factors that influence ICT resources and firm-performance relationships. Third,
the article discusses the concept of ICT as an enabler and proposes four roles of
ICTs in creating innovative customer value in the context of a service-oriented
approach. Finally, the article presents the limitations of the study, contributions
to academia and management, and future research avenues.

2. Service-oriented approach

2.1 Customization: Different approaches to offering goods and services

Research on service development has tended to focus on the service sector
rather than on the manufacturing sector. Especially, key. studies on service
marketing have focused on consumer markets rather than on industrial markets.
Marketing to the industry is essentially different from marketing to the consumer.
Mainly, they differ in two aspects: partnering and the purchasing process. The
organizational buying task is clearly more complex, takes place over a longer
period of time, and is influenced by more forces within and outside the company
than is the consumer buying process (e.g., Webster and Wind, 1972; Bagozzi,
1974; Windahl and Lakemond, 2010).

Early studies on industrial services (e.g., de Brentani 198%; Jackson et al.,
1995} focused on showing the differences between tangible and intangible goods
in term of exchanging goods. According to Windahl and Lakemond (2010, p.
1281), “classifications of both goods and services show that the degree of interac-
tion with customers and the degree of customization vary within different types
of services and goods.” Windahl and Lakemond (2010, p.1281) further explain the
differences as follows: “service providers, such as fast food, call centers and
providers of financial services, are in the mass services businesses where custom-
ization plays a minor role. However, capital goods manufacturers, especially those
producing complex and expensive machines, usually have a long tradition of
involving customers in product design and production.”

Windahl and Lakemond (2010) added that the focus on goods equals a focus
on mass production and standardization (without customer involvement), whereas
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the focus on services is strongly connected to customization. Custornization
requires non-standardization; therefore, heterogeneity may contribute to customer
value, while standardization may negatively influence value creation. Even though
customized solutions create desirable client cutcomes, they can be very expen-
sive. Thus, firms tend to reduce the level of customization and move to modular
solution platforms (Matthyssens and Vandenbempt, 1998).

2.2 Value and solution offering

Discussions on “value” can be categorized into two distinct research streams:
customer-perceived value and the value of relationships. Customer-perceived
value has been approached in various ways (e.g., Brady et al., 2005; Payne and
Holt, 2001; Flint et al.,, 1997). “Customer perceived value” was defined by
Woodruff (1997) as a perceived preference for and evaluation of product attri-
butes, performances, and consequences that facilitate achieving the customer’s
goals and purposes in use situations. This definition means that the perceived
value of the product can override both the product price and the costs of owning
the product in the customers’ decision-making process (Lindgreen et al., 2012). In
this sense, value has been regarded as the trade-off between benefits and sacri-
fices by the supplier and the customer (Ulaga and Eggert, 2005; Flint and
Woodruff, 2001). '

However, the recent stream of research focuses on the fact that the supplier
benefits from the customer at the same time as it offers value to the customer
(Walter et al. 2001; Moller 2006), because customer value is a dynarnic, interac-
tive phenomenon (Bervaland and Lockshin 2003). In a B2B setting, firms do busi-
ness to not only directly benefit from products and services but also fulfill the
requirements of other facfors, especially of future capabilities that can create
customer value through collaborative activities. This type of value activities
emphasizes the relationships between suppliers and customers in order to directly
or indirectly benefit from actors in a network. An important point in the discus-
sion of value comes from the new paradigm that services should be used as a
perspective. According to Edvardsson et al, (2005) viewing services as a
perspective involves

(1) Focusing on value creation rather than on a category of market offerings;

(2) Focusing on value through the lens of the customer; and

(3) Realizing that the co-creation of value with customers is key, and its interac-
tive, processual, experimental, and relational nature forms the basis for char-
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acterizing service.

In this sense, a customer buys a product in a market because the customer
recognizes the value that the firm provides. The term “customer value” can be
defined as value that a firm can offer to customers through products-and services.
This means that value can be perceived by customers. In traditional marketing,
exchanges occur when both buyers and sellers recognize what their offerings are
worth to the other. On the other hand, the concept “co-creation value” is a
different approach from that long discussed by marketing researchers. A firm
does not create and offer customer value. Rather, value is created by customers.
This interactive process is called co-creation value. In this concept, a customer is
defined as a co-producer who creates value with suppliers. It does not mean that
customers are involved in the process of product development; rather, it empha-
sizes that customers create value and firms only propose value to custormers.

2.3 Co-creation value activities

The basic premise of co-creation value is that a firm can create customer value
through collaborating with customers. The premise stems from the perspective of
“user jnnovation” (e.g., von Hippel, 1994) focused on interactions with users in
product developraent. It emphasizes that users can only create innovation in the
process of product development. On the other hand, a new approach, “value-in-
use,” has a different perspective of value creation. In this concept, users, not
suppliers, can perceive the value. Value is determined from the customers’
perspective, and customers determine the value of the offering. However, this
definition of value does not mean that only custorners create value and firms are
only expected to set the situations in which customers can create value.
Suppliers also play an iraportant part in determining the meaning of value in that
they need to propose, show, and even educate the customers. The success of
value creation depends on both the customers’ and suppliers’ ability to perceive
and determine value.

Departing from the traditional marketing thought that products should be
delivered to fulfill customers’ needs, the service-oriented approach regards
marketing as a more interactive and cooperative activity among actors. Although
companies should apply their knowledge and skills to serve their customers, the
process is not a unilateral but rather a collaborative effort to create value. The
service-centered view sees service as inherently customer oriented and relational,
because it is defined in terms of a customer-determined benefit and is co-created.
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The service-oriented approach focuses on the process in which companies
apply their resources such as knowledge and skills to serve their customers. The
resources should be activated and developed through interactions among actors.
The exchanges of resources are inherently relational.

As summarized in the above discussion, the focus of serving customers moves
away from answering the customer’s operational needs (system selling; Mattson,
1973) to creating customer value in existing or new markets based on a solution
strategy. The term “sclution” means solving customers’ specific problems. An aim
of offering solutions is to increase value for custocmers in their specific context
(Nordin and Kowalkowski, 2010; Shepherd and Ahmed, 2000; Stremersch et al.,
2001).

However, the outcome of solutions is expected not only to solve specific
customer problems but also to yield superior value for customers (Brady et al.,
2005; Matthyssens and Vandenbempt, 1998; 2008). Value creation has been
argued In terms of yield for both customers and providers. According to Sawhney
(2006), the value of a solution can be conceptualized as the following:

(1) The value of individual products and services that make up the solution;

{2) The value of marketing and operational integration provided by the sclution
vendor;

(3) The value of customization based on the customer’s specific needs and context.

2.4 Emphasizing the service offering process in value creation

The service-criented approach emphasizes the importance of managing the
processes of creating value (Payne et al, 2008). Supplier activities can be
regarded as part of the customers’ value creation processes. According to Payne
et al. (2008), the processes can be categorized according to three frameworks,
and sclution offerings are delivered by each or a combination of the three:

(1) Customer value-creating processes: Customers proactively attempt to create
value. The customer uses processes, resources, and practices to manage its
business and activities. In a B2B setting, these are used to manage the
customer’s relationships with suppliers. For example, the Japanese telecom-
munication operator, Nippon Telegraph and Telephone (NTT), has been a
custormer of some major Japanese ICT companies (e.g., Hitachi, NEC, and
Fujitsu) but has initiated major projects involving constructing a commurnica-
tion network of its own in Japan.
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(2) Supplier value-creating processes: A supplier proactively uses processes,
resources, and practices to manage its business and its relationships with
customers and other relevant stakeholders.

(3) Encounter processes: These are the processes and practices of interaction and
exchange that take place within customer-supplier relationships and that need
to be managed in order to develop successful co-creation opportunities.

2.5 Toward an integrated perspective for offering solutions

When companies adopt a solution offering strategy on a large scale, these solu-
tions are provided through a combination of many different products and services
(Galbraith, 2002). According to Windahl and Lakemond (2010), studies that view
integrated solutions as an extended offering in the goods-based exchange assume
that integrated solutions are provided only after the product has been delivered
to customers. This assurption is related to the content of offerings, and more
particularly, the service dimension of offerings. It stresses the degree of infegra-
tion of the offering within the customer’s value chain (Foote et al, 2001;
Galbraith, 2002). As a result, these studies tend to omit the connection between
manufacturing and services (e.g., Oliva and Kallenberg, 2003). On the other hand,
the studies that emphasize changing strategies and organizations to provide solu-
tion offerings have mainly focused on operational offerings and sometimes on
performance offerings (e.g., Penttinen and Palmer, 2007). These works have a
more integrated perspective and emphasize the entire value chain system,
including R&D activities.

Miller et al. (2002) showed three types of integrated solutions, described
below:

(1) Business process integration
In this integrated solution, a supplier takes over some of the ongoing opera-
tion of a customer, that is, a part of the customer’s value chain. The supplier
performs an activity with greater efficiency or at a lower cost, reduces client
risk, and allows the client to focus on areas of core competency. A supplier
seeks to add customer value by integrating a solution into the service value
chain or the business process of the customer. The overall aim is mostly a
partial, outsourcing solution.

(2) Technical application integration
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In this solution, a supplier adds value by fine-tuning the technical solution to
the specific needs of the customer. This means that the supplier tries to move
the customer’s technical capabilities up the value chain.

{3) Turnkey solution
In this solution, companies combine both tactics. This seems less feasible in
the more highly commoditized mainstream market segments.

Along with the works of Windahl and Lakemond (2010), studies on integrated
solution strategy have identified the following four characteristics of integration
solutions:

(1) From less complete to more complete,

(@) From unbundled to bundled (Stremersch et al., 2001),

(3) From system to solution (Davies et al., 2007), and

(4) From product oriented to process oriented (Oliva and Kallenberg, 2003).

2.6 Managing interdependency (integration and inter-firm relationships)

Galbraith (2002) explained why a company should pursue an integrated
approach. A product-oriented company tries to find as many uses and customers
as possible for its products. In contrast, a customer-centric company tries to find
as many products as possible for its customer. In this sense, companies attempt
to integrate products and services to meet customer demand.

An integrated solutions approach emphasizes the importance of addressing
customers’ needs and changing relationships with customers from transactional to
relational, that is, (1) long-time relationships built on trust, (2) relationships with
partners and suppliers, and (3) relationships within the network.

The interdependency between suppliers and customers increases with inte-
grated solution offerings. From the increased interdependency with customers,
suppliers develop potential for value co-creation. The challenges associated with
the development of integrated solutions are connected to not only the internal
organization but also the relationships and interactions between the actors in the
network (Windahl and Lakemond 2006; Matthyssens et al, 2006). A business
network is embedded in an environment comprising of other organizations
(Pfeffer and Salancik, 1978). An environment is regarded as a market, which
facilitates exchanges between a firm and other actors. In a network, interactions
take place reciprocally and indirectly. According to Hikansson and Ford (2002, p.
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133), “relationships enable companies to cope with their increasing technological
dependence on others and the need to develop and tailor offerings to more
specific requirements.”

Therefore, instead of focusing on itself or even its industry, the firm focuses on
the value-creating system where different actors (e.g., suppliers, business part-
ners, allies, and customers) work together to co-produce value. In this system,
roles and relationships need to be reconfigured in order to create value in new
forms, and a dynamic fit between competencies and customers becomes crucial
(Windahl and Lakemond, 2006).

2.7 Repositioning

Along with changing the strategy and the relationship with suppliers and
customers, it should be emphasized that a firm is willing to reposition itself within
the value chain. First, when the importance of inter-firm relationships in a busi-
ness increases, firms are willing to cooperate with a specific supplier in a single
source relationship (Swift and Coe, 1994; Swift, 1995). In this way, the relational
path first focuses on close, established relationships with customers. The relation-
ship is developed through closer operational linkages, enhancing information
sharing, and more fully articulating legal and contractual obligations.

Enhancing a solution strategy enables a firm to change its position. According
to Penttinen and Palmer (2007), a firm’s repositioning process is carried out along
with enhancing offerings and developing buyer-seller relationships. The strategic
repositioning is influenced by customer needs and enabled by ICT and the acqui-
sition of new corpetencies through networking (Penttinen and Palmer, 2007).
Therefore, the service-oriented approach should focus on relationships In a
network rather than on a dyadic relation and should emphasize relationships in a
network on the transactional-relational continuum.

Cannon and Perreault (1999) identified four factors that mediate the change in
firms’ positions and function as measures for positioning a relationship on the
transactional-relational continuum: (1) information exchange, (2) operational
linkages, (3) legal bonds, (4) cooperative norms, and (5) relationship-specific
adaptations by the seller or the buyer. Similarly, Gulati and Sytch (2007) explored
two important mediators, namely, joint action and quality of information
exchange. The concept of joint action is defined as the degree of interpenetration
of organizational boundaries (Heide and John 1990), leading to the degree of
dyadic cooperation and coordination across a wide array of organizational activi-
ties (Gulati and Sytch 2007). Joint actions can involve the development of solu-
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tions to relational and operational problems. Meanwhile, the quality of the infor-
mation exchange is linked to its detail, accuracy, and timeliness. Therefore, joint
action should be related to higher levels of value creation in the relationship and
the manufacturer’s concomitant performance, which mediates the effect of joint
dependence on the manufacturer's performance In exchange relationships
(Gualati and Sytch, 2007).

To summarize the discussion in this section, values are created through collab-
orative activities with suppliers and customers. As a result, the process of
creating value, rather than solely the suppliers’ development and manufacture of
products, is emphasized. Emphasizing the process of value creation leads to
focusing on the management of inferdependency and relational activities with
suppliers. This service-oriented approach also leads to emphasizing six factors in
the development of integrated solutions {Windahl and Lakemond, 2006): (1) the
strength of the relationships between the different actors involved, (2) the firm’s
position in the network, (3) the firm’s network horizon, (4) the solution’s impact
on existing intermal activities, (6) the solution’s impact on customers’ core
processes, and (6) external determinants.

3. ICT and service innovation

3.1 ICT as business resources

Firms have focused on ICT to develop new ways to create innovations. ICT
companies such as computer, electronic device, and communication cormpanies, as
well as other firms in other industries such as retailing, manufacturing, and
service sectors are using ICT infrastructures to create superior competitive
advantages.

In investigating trends in ICT’s roles in business, it is important to consider how
ICT yields benefits to a firm’s management. Regarding this issue, studies have
examined the “IT value paradox,” which refers to when business profitability does
not significantly increase despite the substantial increase in manufacturing
productivity and creativity and the subsequent increase in customer value
through increasing ICT investments (Hitt and Brynjolfsson, 1996). Similarly, Car
(2003) found that companies with the biggest IT investments rarely see signifi-
cant financial results and that firms find it difficult to create a competitive advan-
tage through an ICT investment.
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3.2 ICT as an enabler

Previous research has focused on the direct impact of ICT, especially on manu-
facturing performance. For example, Rai et al. (2006) measured the direct effects
of ICT on procurement activities, operational cost reduction, productivity
improvements, improvements of access to information, quality of decision making,
competitiveness, and customer service. However, recent discussions have focused
on indirect rather than direct effects (e.g., Wade and Hulland, 2004). ICT systems
can be used for supporting inter-and intra-organizational information exchange
and for fostering joint decision-making capabilities with customers and suppliers
(Banker et al., 2006). Especially, highly effective ICT users tend to pay greater
attention to the intangible benefits of IT, such as improved customer services,
enhanced product quality, increased market responsiveness, and better coordina-
tion between buyers and suppliers in evaluating ICT systems (Bharadwaj 2000).
These discussions indicate that ICT should be regarded as an enabler that can
affect firms’ performance indirectly and create competitive advantages and
customer value. ICT alone does not create value; rather, it works together with
other intra- and inter-organizational resources to create value in a value chain
system (Dong et al., 2009).

3.3 ICT and resources for value creation

The basic premise of prior discussions on ICT is that ICT affects other
resources or processes, which, in turn, leads to competitive advantages. Based on
this role, it is appropriate to measure the effect resources have on other
resources or processes. Information system researchers have used the resource-
based view (Barney, 1991) in order to show the relationships between ICT and
competitive advantages of firms (e.g., Bharadwaj, 2000; Ray et al., 2006; Ashurst
et al., 2012). In this discussion, ICT can be regarded as resources that generate
competitive value only when they leverage or enable pre-existing firm resources
and skills. The application of specialized skill and knowledge for the benefit of
another party (customer) is the fundamental unit of exchange and the first
premise (Vargo and Lusch, 2008). Therefore, this exchange process is character-
ized by the collaborative nature between a service provider and the customers.

Resources are defined to include physical things that a firm acquires for its own
use and the people it hires. Meanwhile, services are considered as yielded by
resources and regarded as a function of how resources are used. Constantine and
Lusch (1994) categorized resources as either operand or operant. Operand
resources are those with which an action is performed to create value. On the
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other hand, operant resources represent the knowledge and skills by means of
which actions are performed. Operant rescurces are invisible and intangible; they
are infinite and dynamic as opposed to static and finite. Madhavaram and Hung
(2008) pointed out that there are three types of operant resources—basic,
composite, and interconnected. Basic operant resources are resources such as the
skills and knowledge of individual employees. This type of operant resources
often does not sustain competitive advantages because it is more easily imitated.
On the other hand, composite operant resources are developed from organizing
activities in a department or a firm and interconnected resources that are created
by interactions between external firms. This type of operant resources is more
difficult to acquire and develop, but can sustain competitive advantages. In
summary, operant resources can be characterized as follows. The mere existence
of operant resources has no meaning. An operant resource is employed to act on
other operant resources in order to produce effects (Vargo and Lusch, 2004).
Reacting and fusing resources produces values. Therefore, competitive advantages
consist of a bundle of capabilities (or competences} (Penrose, 1959}, which are a
complex bundle of operant resources (Day, 1994). These resources are robust and
can be used in different ways to speed up the firm’s adaptation to environmental
change (Day, 1994). In addition, these resources, which are reusable, generic, and
stable, allow firms to be more flexible in accorumodating individual customers’
demands.

3.4 Roles of ICT resources

ICT-related resources can be categorized as either phjrsical ICT assets or intan-
gible ICT capabilities. The productive use of ICT involves a mixture of physical
assets and intangible capabilities (Wade and Hulland, 2004).

3.4.1 Physical ICT assets

Physical ICT assets form a firm’s overall ICT infrastructure, which comprises
the computer and communication technologies and the shareable technical plat-
forms and databases (Ross et al, 1996: Bharadwaj, 2000). These assets can
become a competitive advantage when they have a well-defined technological
architecture and are involved in business processes (Bharadwaj, 2000). Because
ICT systems can be purchased or duplicated fairly easily by competitors, they are
unlikely to serve as sources of competitive advantages (Mata et al, 1995).
Technological components may easily become commodities, but a high-level
system architecture removes the barriers of system incompatibilities and makes it
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possible to build a corporate platform for launching business applications.
Therefore, a well-defined architecture is clearly not a commodity because building
such integrated infrastructures takes time and effort and involves experiential
learning. Moreover, highly integrated business systems are very difficult to imitate
because these systerns are highly involved in a firm’s business processes.
Therefore, only systems involved in the business system can becorme resources.

An [CT-enabling system is developed based on standardized technologies and
Internet technologies. Such a system enables a firm to connect with individual
resources owned by supply chain partners and integrate these resources info
bundles of coexisting resources (Zhu and Kraemer, 2005). This system makes the
firm capable of integrating inter-firm processes through ICT on an Internet-based
platform, in order to integrate the entire supply chain, both upstream and down-
stream the firm’s operations (Lee et al., 2000; Rai et al., 2006).

3.4.2 Intangible ICT capabilities

Technology can be defined broadly as knowledge or, more specifically, as infor-
mation required to produce and/or sell a product or service (Capon and Glazer,
1987; Glazer, 1991). Therefore, the intangible aspects of ICT are emphasized to
create competitive advantages and customer value. One aspect of these resources
is related to the capabilities of individual employees, who can consistently solve
business problems and address business opportunities through ICT (Bharadwaj,
2000). Such a staff has been trained through a cornbination of formal and on-the-
job experience (Barney, 1991; Grant 1991). Their accumulated ICT knowledge
evolves over long periods of time through the accumulation of experiences.

Organizational activities should be considered more important than individual
employees. For example, in large-scale software development, interaction and
collaboration with teamn members are required more than individual technical
abilities. These organizational development gkills and coordination mechanisms
are developed through learning-by-doing and repetition for a long period of time
within an organization (Bharadwaj, 2000). These resources have been accumu-
lated and embedded in the organization and then used for future projects (Pfeffer
and Salancik, 1978). Such skilis inchide not only current knowledge but also the
ability to deploy, use, and manage that knowledge. These are personal- and
corporate-level knowledge assets that are difficult to transfer (Leonard-Barten,
1992). In addition, the adaptability of organizations to technology and business
environmental changes is another factor that determines the strategic flexibility of
the firm (Grant, 1991). All these organizational elements provide an environment
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that individual engineers can depend on not only for acquiring technical and
management skills but also for obtaining effective knowledge on the entire tech-
nical network within which the organizational members belong (Bharadwaj 2000,
p.174). There are five types of intangible ICT capabilities:

{a) Technical knowledge and skills (Ross et al.,, 1996; Bharadwaj, 2000)
This type of resources encompasses knowledge, experience, and portfolios in
hardware, software, and networking products, for example, software prograrmn-
ming, and system analysis and design. These resources are accumulated in
both individuals and organizations and are the fundamental elements required
to provide an effective solution in the ICT industry (Shepherd and Ahmed,
2000).

(b) ICT management skills (Bharadwaj, 2000)
The effective management of ICT functions includes the ability to coordinate
and interact with technological communities, project management, and lead-
ership skills. ICT development abilities refer to the capability to develop or
experiment with new technologies. This capability also provides abilities to
use emerging technology trends in order to allow a firm to quickly capitalize
on new advances.

(c) Problem-solving orientation (Ross et al., 1996)

This type of resources is used for deeply understanding customers' business
and for providing solutions. An element of these resources is linked to the
ability to coordinate with external actors. Frequent inferactions with clients
provide a deep understanding of customers’ businesses. Close working rela-
tionships with customers allow IT staff to observe business processes in
action and accumulate experience in solving business problems. Another
element of these resources is linked to the ability to collect information and
to understand such information. In order to deeply understand customers’
needs, firms should have a variety of information collection methods. In addi-
tion, firrns should demonstrate to customers a process of value creation in a
manner that makes it easy to understand. Some operational approaches, like
the process mapping method, are available for visualizing a customer’s busi-
Ness processes.

(d) Managing relationships with external and internal actors (e.g., Davies et al,,
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2007)

The paper have already pointed out that the management of a value creation
process leads to emphasizing interactions between suppliers and customers.
This function represents the firm’s ability to manage resource linkages
between internal and external partners.

(d-1) Management of external relationships
This capability can help an organization working with suppliers to create
customer value. In addition, it can help manage customer relationships
by providing customer solutions, support, and services. Offering solu-
tions heavily relies on the abilities of external partners. Therefore, the
abilities to collaborate with and to manage these relationships are indis-
pensable organizational capabilities (Wade and Hulland, 2004).

(d-2) Managing internal relationships

This capability refers to the internal activities in service-offering
processes, that is, the internal network of staff relationships that
emerge for the sharing of know-how. With this capability, everyone in
the firm is linked to one or more individuals or groups in an internal
customer-supplier relationship (Arndt, 1979; Gummesson, 1987). Each
supplier receives feedback from the customers within the firm. The
content of this feedback includes know-how, skills, and client informa-
tion. This capability enables the management of internal relationships,
which provide superior customer value.

(d-3) Integration ability
This capability represents the process of integration and alignment
between the organization and other functional areas or departments
both within and outside the organization (Wade and Hulland, 2004).
This type of resources demands expertise not only in the technical
integration of components, but also in the identification of valuable
business, process, and organizational integration opportunities
(Shepherd and Ahmed, 2000). A successful ICT-enabling system
requires a firm to possess not only technological capability, but also
managerial skills and integration ability with external resources (Dong
et al., 2009). This system enables firms to have real-time information
sharing and improve coordination of allocated resources across the
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supply chain (Lee, 2004). Thus, the value is generated through devel-
oping ICT-enabled integration capability and manifested at the process
level (Dong et al., 2009). Therefore, ICT-enabled value creation stems
more from the integration of various systems, both internally among
business units and externally with suppliers and business partners, than
from individual ICT components (Dong et al., 2009).

(e) Market responsiveness

This capability represents the ability of the organization to quickly react to
changes in market conditions. In this capability, “market” is used broadly to
include all sources that have relevant knowledge and ideas for creating future
market needs. A market includes all stakeholders and constituencies that (1)
possess or are developing knowledge that has the potential to contribute to
the creation of superior customer value or (2) that are threats to competitive
advantages (Slater and Narver, 1995). The resources can be developed by
both market or business knowledge and customer partnering ability, which
involves (1) the collection of information from sources external to the firm
regarding an industry, technology, and customer, and the depth of customer
relationship; and (2) the dissemination of a firm's market intelligence across
its departments (Shepherd and Ahmed, 2000, Wade and Hulland, 2004). In a
practical sense, this capability aims to produce a wealth of information about
customers, competitors, and external conditions and then share it and come
to a consensus on its meaning. As a result, this capability is used by a well-
positioned firm to anticipate the developing needs of its customers and
respond to them through the addition of innovative products and services.
Therefore, this capability is defined as the subset of the competences gener-
ated by organizational learning, which allows the firm to create new products
and processes and respond to changing market circumstances (Teece and
Pisano, 1994). Collaboration and partnerships can be vehicles for new organi-
zational learning, helping firms to recognize dysfunctional routines and
prevent strategic blind spots (Normann and Rafael, 1993; Teece and Pisano,
1994).

4. Roles of an ICT enabling system

It should be emphasized that an ICT-enabled systerm is significantly different
from a traditional vertical integration. In this sense, inter-firm relationships of a
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value chain are more established through information flow in rather than through
ownerships. It also differs from the traditional approach to coordination abilities
that directly relied on the linkages between physical processes such as shipment,
inventory, and warehousing (Barua et al, 2004). Therefore, a feature of an
ICT-enabling system focuses less on the connection of physical processes, and
more on intangible resource-based abilities that can integrate upstream and
downstream activities within a firrn’s operations (Zhu et al., 2004).

Highly connected suppliers and/or customers can help a supplier launch and
market new products more swiftly in response to competitors’ moves or more
quickly respond to customer problems. These outcomes can be achieved from a
variety of ways, including joint forecasting, buffering inventories for custormers,
managing logistics, and transportation (Rai et. al., 2006; Saraf et al., 2007). In
addition, integration with customers and/or suppliers allows a focal firm’s business
processes that deliver customer wvalue to be intermeshed with consurmption
processes and processes spanning firma boundaries to be operationally integrated
(Saraf et al., 2007). From the next section, we attempt to clarify the roles of an
ICT-enabling system.

4.1 Role of enabling integration
4.1.1 Internal integration

This type of integration focuses on enhancing the capabilities of internal firm
operations (Wade and Hulland, 2004). An internal integration ability enables a
firm to collaborate with its internal actors. Therefore, this ability emphasizes
inter-organizational relationships in which the participating parties agree to invest
resources; achieve mutual goals; share information, resources, rewards, and
responsibilities; and jointly make decisions and solve problems (Soosay et al.,
2008).

Many enterprise systers are only working within a firm because of security and
internal confidence. These infrastructure resources support cost-effective opera-
tions, which help firms to develop and sustain cost leadership positions in their
respective industries (Ross et al., 1996). Brady et al. (2005) cited plant operation
management systems (OMS) as an example of this type of ICT system, because
OMS control and monitor internal plant processes by supporting computerization
of shop floor operations and synchronization across multiple plants. As mentioned
above, the role of internal integration focuses more on increasing the efficiency
and productivity of operations. _

These systems provide an ability to integrate internal processes (Luo, 2002;
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Haynes and Thies, 1891) by addressing the following tasks (Narayana et al.,
2011): (pa) task cooperation and support across departments during implementa-
tion, (pb) joint monitoring and quality control via cross-departmental efforts, and
(pc) in-house process integration via cross-functional teams.

In addition, these systems provide an ability to increase communication
between departments {Chang and Wang, 2011). An inter-organizational collabora-
tion requires the use of ICT to support the collaboration process (Chang and
Wang, 2011), and is achieved by the following methods: electronic chats including
recent social networking services (SNS), video/audio conference, online customer
ordering/tracking systems, and information storage facilities.

These ICT services emphasize the following roles (Chang and Wang, 2011; Dong
et al., 2009; Bhatt et al., 2010) of ICT in the enterprise: (cal) providing adequate
multiple communicative channels among the different departments, (ca2)
providing methods of free information exchange in every department, (ca3)
providing methods for frequent professional support interaction among staff in the
different departments, (ca4) providing methods to promote superior and subordi-
nate comrunication for the purpose of preventing misunderstandings, and (cab)
providing methods to promote interaction between the different departments, for
example, between the marketing and manufacturing departments regarding new
product/service development.

4.1.2 External Integration

This type of integration enables firms to manage relationships between external
stakeholders, customers, suppliers, and other partners. Therefore, this type of
integration is characterized as providing an inter-firm interface. For example,
electronic data interexchange (EDI) refers to external integration with upstream
actors (suppliers); this system architecture has changed how organizations
conduct business by improving the accuracy and timeliness of information
exchanges (Banker et al. 2006). This system successfully integrates scftware
applications of a firm with those of its customers and partners (EI1), and/or
enables these software applications to work seamlessly across custorners and
partners (EI2) (Saraf et al., 2007; Dong et al.,, 2009; Byrd et al., 2008). The
external integration provides more high-level functions (at the application level),
which include functions at the lower network stack (such as hardware and
network). These high level integrations can be characterized by the ability to
easily share data with customers and suppliers (EI3), that is, once data is
captured by a firm, it can immediately share the data to the firmn’s partners (El4)
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(Saraf, et al., 2007; Dong et al., 2009; Bhait et al., 2010). The external integration
ability is achieved by a combination of these technological approaches.

In this integration, ICT fosters capabilities for quick response and flexibility to
deal with changes in market conditions (Ross et al., 1996, Zaheer and Zaheer,
1997) and the business environmment (Bhatt et al., 2010). A customer relationship
management (CRM) system refers to external integration with downstream actors
(customers); this system has changed how organizations manage their relation-
ships with customers by accumulating and analyzing information on interactions
with customers and customers’ behaviors. Therefore, a CRM system enables firms
to facilitate market responsiveness capabilities by fostering customer and supplier
involvement in forecasting and ordering management processes (Anderson and
Lanen, 2002).

Zhu and Kraemer (2005) found that both front- and back-end capabilifies
contribute to the creation of business value, but that a back-end integration has a
much stronger impact because front-end functionalities are becoming commodi-
ties. Recently, supply chain management has been defined as the management of
upstream and downstream relationships with suppliers and customers in order fo
create enhanced value in the final marketplace at a lower cost for the supply
chain as a whole (Christopher, 1998; Juttner et al., 2007). Therefore, integrating
upstream and downstream integration capabilities is required for ICT.

4.2 Role of enabling collaboration

Previous studies have shown that collaborative activities positively affect inno-
vation practices (e.g., Hagedoorn, 2002; Eisingerich et al.,, 2009) and help busi-
nesses improve and enhance their innovative capabilities (Faems et al,, 2005;
Chen at al., 2011). Previously, companies tended to accumulate their core
resources through vertical integration. Companies then integrated the resources
in-house and through capital ties and developed products and services with the
accumulated resources. However, more recently, busiresses rely more on cooper-
ative activities with other companies through alliance and outsourcing, not on
capital ties. Consequently, many products and services are developed from a
combination of technological resources that have been accumulated not only by
companies on their own or through their capital ties but also through collabora-
tion with other companies or organizations. Apart from using collaboration activi-
ties to increase the efficiency and productivity of operations, creating customer
value emphasizes the significance of knowledge accumulated by staff through
their constant and close interactions with external and internal experts.
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These collaborative activities are supported by ICT. ICT can contribute to
collaboration activities by enabling, facilitating, monitoring, regulating, and/or
guiding the process (Hartono and Holsapple, 2004). ICT enables inter-and intra-
firm collaboration by providing the infrastructure for assimilation and integration
of information across different functional areas (Bharadwaj, 2000). Compared
with the role of internal integration, the collaboration function of ICT more
greatly emphasizes developing the effectiveness of a firm’s service operation,
which includes an application that enables firms to take advantage of technolog-
ical advances to support effective ICT operations (Zaheer and Zaheer, 1997) and
of software that better fosters IT infrastructure capabilities (Marchand et al.,
2000). According to Dong et al. 2009, the ability enables value chain activities to
share information such as online orders and inventories (Coll}; to be involved in
governing entire value chain activities (Col2); and to align technology strategies
to accommodate the use of ICT and manage business process reengineering with
partner companies (Col3).

This ability also emphasizes that the effectiveness of a system stems from the
development of communication methods for employees in a department or a firm.
For example, companies are now considering the installation of SNS for their
communication systems. They are also using e-learning systems for more effective
communication with staff in order t¢ create new customer value. This ability
focuses not just on the technological compatibility of software applications at the
code level, nor does it just involve the syntactic integration between the data-
bases or the implementation of a single firmm database. Rather, this ability also
requires collaboration at the semantic level (Saraf et al., 2007).

The following items increase the semantic level of communication between
different actors (Chang and Wang, 2011; Dong et al., 2009): providing effective
multiple communicative channels between an enterprise and other enterprises
(Cold); providing communication methods to obtain working information from
partner enterprise (Colb); and facilitating frequent professional interaction
between the staff of the enterprises (Col6).

4.3 Role of an enabler in developing innovative business processes
Technologies can be converted into valuable resources through deployment in
specific processes (Dong et al., 2009). For example, the use of ICT has received
significant attention in the supply chain. The supply chain management can be
defined as dealing with the management of material, information and finance fow
in a network consisting of customers, suppliers, manufacturers, and distributors
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(Lambert and Cooper, 2000). The characteristics of supply chain management,
such as the demand process and the replenishment lead time, have a significant
impact on the benefits of information sharing to the manufacturer (Lee, 2002).
There exist tight linkages between manufacturing capabilities and information
systers such that process-specific business routines cannot be implemented
effectively without the use of ICT (Banker et al,, 2006). One factor that promotes
this trend is the development of information-sharing capabilities through
advanced ICT (Lee, 2002).

Orne of the other implications of using ICT is the “spanning process” (Banker
et al., 2006), which enables integration and alignment between ICT systems and
other functional areas. The spanning process provides capabilities necessary to
integrate a firm’s internal and external resources and allows managers to plan,
manage, and use appropriate technology standards and span functional gaps
across business processes (Feeny and Willcocks, 1998; Ross et al,, 1996).

In order to innovate business processes, two basic premises must be consid-
ered: work procedures are available online (BP1), and the functional process
steps are systematically validated using a workflow system (BPZ2) (Schwarz et al.,
2010). ICT offers the following abilities in order to achieve these premises (Chang
and Wang, 2011; Saraf et al.,, 2007): (1) enabling the firm to have highly inte-
grated operational procedures with external collaborative corporations and/or
customers (BP3); (2) enabling the firm to integrate its business procedures and
routines with those of its customers and/or suppliers (BP4); (3) enabling the firm
to rely on procedures and routines of its customers and suppliers for efficient
operations (BP5); and (4) enabling a firm to connect its upstream suppliers and
downstream distributors to form a logistical value chain (BP6).

Enterprise resource planning (ERP) is an application system of the spanning
process. ERP attempts to integrate all departments and functions across a
company into a single information system that can serve all of the different
departments’ particular needs (Tarantilis et al., 2008) and enable synergetic rela-
tionships across different functional areas (Banker et al., 2006). The CRM system
also supports an innovative business process in terms of sales force automation
(SFA). CRM has always been considered as an organizational process in which
ICT and organizational alignment are subsumed (e.g., Parvatiyar and Sheth,
2001). The classification of CRM technologies into analytical, operational, and a
collaborative CRM is widely accepted (e.g., Greenberg, 2001; Keramati et al.,
2010). An analytical CRM refers to the data analysis dimension of CRM, that is,
business intelligence. Meanwhile, an operational CRM covers the business opera-
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tions dimension of CRM, including SFA and computer felephony integration.
Finally, collaborative CRM involves the coordination activities for multiple
customer contact points.

4.4 Enabling innovative business systems (service inmovation)

The role of developing service processes tends to focus more on increasing the
efficiency of the service-offering process. However, service innovation aims to
offer more innovative outcomes that lead to the development of customer values.
Therefore, ICT should be emphasized as an enabler that creates the effectiveness
of service offerings.

Michel et al. (2008) pointed out that the perspective of traditional innovation
theory remains difficult to understand in the context of recent business innova-
tions. They indicated that all innovation, whether a service or a tangible product,
should be viewed as a service-logic innovation. Therefore, service innovation can
be seen as new developments in the service processes that deliver core products
and services (Oke, 2007). In terms of its customer-oriented nature, service inno-
vation captures both the development of new service offerings and the processes
or methods employed to develop and market new services to customers (Chen et
al, 2011).

Service innovation focuses on the structure of business processes (Gadrey and
Gallouj, 19958), which stresses the importance of innovating value chains. Only the
development of business processes within a firm can affect the wvalue chain
system. A supplier takes over some of the ongoing cperation of a client, that is, a
part of the client’s value chain. A supplier seeks to add customer value by infe-
grating a solution into the service value chain or the business process of the
customer. A change in the value chain system emphasizes the need for organiza-
tional changes and for repositioning within the value chain (Foote et al., 2001;
Galbraith, 2002). ICT is expected to generate strategic and significant changes in
the firm (Schwarz et al., 2010).

The role of innovating business structures is expected {o increase the effective-
ness of service operations. However, this structural change of a business system
does not occur directly. Rather, service offering operations should be developed
first. For example, some operational methods are available for visualizing
customers’ business processes. Through visualizing the business processes, the
problems of the business processes could be clarified and solutions found. These
solutions include those beyond operational issues and require the development of
a business model. These processes are initiated to innovate business structures, in
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order to restructure value chains.

As just described, an innovative business structure could be developed through
developing business processes. However, innovating a business system can be
very challenging, requiring a significant amount of time and resources. If a firm
wants to terminate a relationship with another firm and then initiate a new rela-
tionship with another, the firm must again restructure its interfaces and make the
required organizational changes to accommodate the new relationship (Gosain et
al.,, 2004). In this context, ICT drastically reduces the time and resources
required through managing business process reengineering (Byrd et al., 2008;
Dong et al., 2008). Therefore, through an ICT-based platforra, ICT is expected to
manage organizational change and supply chain restructuring.

5. Conclusions

ICT is used in every value chain activity, including upstream procurement,
internal production, downstream sales, and customer services. However, the theo-
retical and practical contributions of ICT to businesses still remain vague. This
article attempts to (1) show the theoretical contributions of ICT and (2) to clarify
the roles of ICT in the context of a service-oriented approach under a B2B
setting,.

A service-oriented approach emphasizes the importance of offering customer
value rather than “products.” Customer value is generated through the effective
use of ICT to improve upstream, downstream, and internal operations. Suppliers
become involved in the customers’ value creation processes (i.e., fulfilling the
customers’ needs and solving their specific problems) by reducing the customers’
costs and/or enabling the customers to create new and more competitive offer-
ings. The key determinant of this assimilation is not accurmulation but rather the
integration of technologies (Zhu et al., 2006). Therefore, buying organizations
simultaneously act as customers and co-producers of the service in order to
achieve co-creation value (Van der Valk, 2008).

The result of this article’s literature review shows that the resource-based view
(Barney, 1991) appropriately explains the roles of ICT. Previous studies have
emphasized that ICT indirectly, rather than directly, affects businesses because a
single technology on its own does not create value. Rather, ICT works together
with other intra- and inter-organizational resources to create value in a value
chain system. ICT enables efficient coordination with supply chain partners, and
agile adaptations of processes and strategies become critical organizational capa-
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bilifies as competition intensifies (Dong et al., 2009).

The findings of this study suggest that ICT can be regarded as an enabler that
affects firms’ activities indirectly rather than directly. This concept of the ICT as
an enabler plays a vital role in service-oriented approaches. Based on this
concept, the article proposed four roles of the ICT as an enabler in offering supe-
rior value to customers: (1) an enabler that integrates value offering processes
with internal and external actors, (2) an enabler that collaborates with customers
(in downstream and upstream activities), (3) an enabler that more effectively
develops business processes, and (4) an enabler that innovates business systems.

This article offers several contributions to both the emerging theory of service
innovation in B2B settings and the management of value creation in business
marketing from the perspective of the role of ICT. One contribution will be that
the study provided a set of propositions that specify factors of ICT-enablers
expected to be critical for the development of the value creation. These proposi-
tions can be a basis for further empirical work and hypothesis testing. However,
owing to the theoretical nature of this study, further research is required to
confirm our findings. Specifically, future studies should use qualitative methods to
show how and under what conditions the roles of ICT as an enabler work in real
businesses. Case and field studies on specific organizational contexts could be
used to examine the ideas we proposed in this study. Empirical testing is also
required to justify the hypotheses of this study.
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