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Abstract
Purpose – Despite the positive effects of customer capital (CC), questions remain over how managers
enable CC growth by applying their skills and capabilities through managerial actions and strategies,
such as developing information technology (IT) capability, fostering relationship learning (RL) activities
and developing green innovation performance (GIP) with clients. These questions are especially
pertinent in small and medium-sized enterprises and automotive industry companies that operate
through supply chains, where knowledge about customers is likely to result from personal contact
between customers and organisational members. The purpose of this paper is to analyse the extent to
which these managerial actions were more likely to lead to the successful creation of CC.
Design/methodology/approach – Using the partial least squares technique, this paper studies how
these three managerial actions impact on CC. To do so, data from 140 companies in the Spanish
automotive components manufacturing sector have been used.
Findings – The findings support the influence of RL on both GIP and CC. RL is a key managerial action
in exploiting customer information and knowledge advantages, enabling firms to structure and
reconfigure resources to produce new ways to compete and to satisfy stakeholders. In addition, results
show that GIP is a determinant of CC because of its contribution to achieving sustainable competitive
advantage, with GIP performing a mediating role in the relationship between RL and CC. A second
contribution shows that IT is not in itself able to yield a competitive advantage, thereby validating the
existence of complementary or co-focused strategic assets such as RL and GIP, which enhance IT’s
influence on CC.
Research limitations/implications – The authors were unable to explore the subtleties of the
processes over time. Future research should include a longitudinal study.
Practical implications – This study considers RL an essential factor in achieving both GIP and CC.
Consequently, managers should seek to build strong RL cultures. In addition, this study shows that IT is
not in itself able to yield a competitive advantage, thereby validating the existence of complementary or
co-focused strategic assets such as RL and GIP.
Originality/value – No study has ever examined these three antecedent variables (IT, RL and GIP)
together, with the aim to examine their effects on CC.

Keywords IT capability, Automotive industry, Partial least squares, Customer capital,
Green innovation, Relationship learning

Paper type Research paper

1. Introduction

Intellectual capital (IC) embodies an organisation’s stock of knowledge at a particular
moment. IC is a snapshot of what an organisation has learned. Underlying this view is the
assumption that IC comprises three components: structural, human and relational capital
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(Edvinsson and Sullivan, 1996). Some authors have extended the concept of relational
capital, conceptualising it as customer capital (CC) (Choo and Bontis, 2002).

Nahapiet and Ghoshal (1998) argue that new IC is created through the combination and
exchange of existing intellectual resources, which may be in the form of explicit and tacit
knowledge and knowing capability. Nahapiet and Ghoshal (1998) have provided strong
evidence that the combination and exchange of knowledge are complex social processes
and that much valuable knowledge is socially embedded in relationships. Accordingly,
Nahapiet and Ghoshal (1998) believe that CC theory offers a worthwhile perspective for
understanding and explaining the IC creation.

Customers provide companies with steady revenues by purchasing products or services.
Similarly, acquiring knowledge about the customer, developing long-term relationships and
sharing activities create value because these actions build trust, reputation and a greater
capability to react to present and future customer needs. In this study, we defined CC as
the value, in terms of contributions to existing and forthcoming revenues, derived from an
organisation’s relationship with its customers (Wensley et al., 2011). Despite the positive
effects of CC, however, questions remain over how managers enable CC growth by
applying their skills and capabilities through managerial actions and strategies (Ashworth,
2006). These questions are especially pertinent in small and medium-sized enterprises,
where knowledge about customers is likely to result from personal contact between
customers and organisational members. This also happens in companies that operate
through supply chains (e.g. companies belonging to the automotive components and
equipment manufacturing sector), where developing strong client–supplier relationships is
essential for effective and efficient management.

In this study, we considered which managerial actions (or antecedents) were more likely to
lead to the successful creation of CC. We also explored how the creation of CC might
occur. To do so, we examined the effect of managers’ improvement regarding three
managerial actions (or antecedent variables) associated with customer relationships and
enhancing CC: developing information technology (IT) capability, fostering relationship
learning (RL) activities and developing green innovation performance (GIP) with clients. No
study has ever examined these three antecedent variables together. We also explored the
links among these antecedent variables, as well as the indirect or mediating relationships
with CC. The three managerial actions are discussed in detail in the following section.

We empirically analysed how the support or hindrance of these three managerial actions
affects CC. To do so, we conducted an empirical study of data from 140 companies in the
Spanish automotive components manufacturing sector (ACMS). This key sector in the
Spanish economy represents 10 per cent of Spain’s gross domestic product and employs
9 per cent of the working population. It is an innovation- and knowledge-intensive industry
that channels its operations through project teams, intensively seeking and using external
knowledge and maintaining strong interdependence relationships in supply chains. Within
the automotive sector, it is especially important to develop green technologies, innovate in
components or production processes, establish strong relationships with clients and
suppliers and develop IT-based information systems and mechanisms that are efficient in
real time. In addition, automotive firms usually form clusters that encourage and develop

‘‘When firms share information and knowledge with
customers and suppliers, they enhance their knowledge
base, capabilities and competitiveness through
relationship-level learning.’’
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institutional isomorphism. This homogeneity is likely to limit potential sources of variance in
the data and affords us an outstanding opportunity to focus on managerial action.

To achieve our goals, the paper proceeds as follows. The next section presents the
theoretical background. Section 3 contains the research model and hypotheses. Section 4
describes the method. Section 5 involves a description of the main results derived from the
data analysis. Finally, in Sections 6 and 7, the paper presents the discussion, conclusions,
implications and limitations of this study.

2. Theoretical framework

The arrival of the knowledge era has changed the core values and key resources needed
to create competitive advantage in business. IC, such as knowledge and technique, plays
an important role in creating competitive advantage and improving business value. Hence,
IC is the most valuable asset and competitive weapon of any business. In addition to
human and structural capital, IC includes CC, which refers to the firm’s relationships with
its customers (Edvinsson and Malone, 1997; van Buren, 1999). Long-term relationships
with customers represent a foundation for success in competitive markets. Thus, CC
comprises relationships between customers and businesses, knowledge contained in
marketing channels and customer relationships, the value of relationships between the
business and its customers (i.e. the contributions to current and future profits), customer
depth (penetration), customer width (coverage), customer attachment (loyalty) and
company profitability (Edvinsson and Malone, 1997; Duffy, 2000; van Buren, 1999).
Although there is no single definition of CC, all definitions cover the relationship between
the business and its customers or deal with the value of this relationship.

The expression “customer capital” can be used to refer to what an organisation knows
about its customers’ business, market and specific difficulties and challenges. CC also
refers to the ability to improve and implement a strategy that will meet customers’ needs.
Thus, CC can be expressed in terms of the value of a firm’s relationships with its clients. CC
thus includes a strong component of knowledge about customers that is enhanced with
very close customer relations.

Nowadays, there is no doubt that the growing consideration towards sustainability is
changing the competitive scene, by increasingly driving companies to change the manner
in which they think about products, technologies and business processes. This situation is
even more critical in environmental-resource-intensive sectors, for example the automobile
industry, which usually causes a critical environmental impact. For this aim, any measure
designed at improving their green effectiveness and sustainability positively implies a
competitive advantage to be borne in mind.

The present research work is based on the ACMS in Spain, characterised by its knowledge
intensity, innovativeness and the customer’s orientation. These companies deliver
components, and highly tailored products and services to large automakers. The ACMS
presents special characteristics that other areas of activity (e.g. non-industrial sectors) do
not possess. On the one hand, they act as external knowledge bases for their client firms,
and on the other hand, they are progressively becoming autonomous innovation creators.
Those firms that will be able to combine the IT expert knowledge and aggregate RL
desirable to develop green innovations will be better positioned to differentiate their outputs
from their rivals or enhance their CC.

‘‘Relationship learning is thus a process to improve future
behaviour in a relationship.’’
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Customers change their features such as business processes, behaviour and preferences.
As these customer characteristics shift, not only may service providers have to review their
knowledge about the customer but they may also have to revise managers’ basic beliefs
and assumptions and any other implicit or explicit knowledge constituting CC or knowledge
that enables value creation using CC (Akgün et al., 2007a). Accordingly, several
capabilities and managerial actions can play an important role in customer relations
because they are likely to contribute dynamically to a positive atmosphere – positive in the
sense that it enables the use of such knowledge and the hiring and coaching of employees
who can use this knowledge to meet customer requirements (Barney and Wright, 1998). In
this study, we operationalised managerial actions (i.e. antecedents of CC) in terms of IT
capability, RL activities and GIP.

2.1 Information technology

IT assets cover IT infrastructure, IT human abilities and the firm’s ability to use IT. These
three components together form an intangible resource called IT capability (Bharadwaj,
2000). This view of IT assets has received ample support in the IT literature. Chen and Tsou
(2012) describe IT capability as the ability to manage these three IT assets. Indeed, a
mixture of these assets is a strong resource that drives the firm’s competitive advantage.
The resource-based view (RBV) of IT holds that firms can distinguish themselves through
their IT resources (Chen and Tsou, 2012). Learning to combine existing IT assets effectively
lets firms achieve competitive advantage.

Researchers broadly agree that quality customer service is the key to achieving customer
satisfaction. Furthermore, quality customer service is the main condition for assessing
customer value added and firm competitiveness. Therefore, greater emphasis on customer
service has influenced the information systems priorities, and the business perception
about the key role that IT plays in this process. Despite the importance of IT in customer
service, empirical research examining the link between IT and CC is scarce. We designed
this study to provide empirical evidence of the linkages between IT and CC in Spanish
automotive firms and thereby fill the gap in the literature.

2.2 Relationship learning

When firms share information and knowledge with customers and suppliers, they enhance
their knowledge base, capabilities and competitiveness through relationship-level learning.
In our framework, we adopt broadly the meaning from Cheung et al. (2011) and the original
definition from Selnes and Sallis (2003, p. 86) of the RL activities “as an ongoing joint
activity between the customer and the supplier organisations directed at sharing
information, making sense of information, and integrating acquired information into a
shared relationship-domain–specific memory to improve the range or likelihood of potential
relationship-domain–specific behaviour. Relationship learning is thus a process to improve
future behaviour in a relationship. We further propose that relationships vary in terms of their
learning capabilities, and thus some relationships perform better because they have
developed appropriate learning mechanisms”. Consistent with Selnes and Sallis’ (2003)
perspective, Cheung et al. (2011) contemplate RL to be equivalent to, but theoretically
different from, the more general concept of organisational learning, and view RL as a
multi-dimensional construct consisting of three components: information sharing, joint

‘‘Our findings empirically confirm the influence of
Relationship Learning on both Green Innovation Performance
and Customer Capital.’’
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sensemaking and knowledge integration into a relationship-specific memory. As per
Mesquita et al. (2008), they advocate the relational vision to explain how these three
dimensions influence the buyer–supplier relationship performance and consequently
enhance CC. This previous statement can be supported in the nature of the RL construct,
which may be conceptualised as a joint action in which the two parties struggle to generate
more value jointly than they would produce separately. Selnes and Sallis (2003) believe that
the capability of a relationship to learn is linked with how it is managed and the trust
environment in which it is inserted.

Selnes and Sallis (2003) have identified, as a first dimension of RL, that information sharing
between the two parties in a customer–supplier relationship is a starting point and a central
element of working relationship and affects RL, thereby achieving operational efficiency.
Second, the dialogue within the two parties in a customer–supplier relationship constitutes
a relationship-specific element of interpretation (sensemaking) of the shared information.
Nevertheless, individual and groups vary in the ways they make sense of the same
information, or lack the knowledge to make sense of it. For this reason, firms involved in a
RL experience must use several mechanisms to joint sensemaking of information.
Organisations in a customer–supplier relationship introduce management meetings,
face-to-face communications in visit programmes, informal interpersonal networks,
task-forces teams and cross-functional teams as instruments to solving operational
problems in the relationship, and creating joint learning arenas. Finally, customers and
suppliers “develop relationship-specific memories into which acquired relationship-
specific knowledge is integrated” (Selnes and Sallis, 2003, p. 83). Relationship memories
are shared, and manifest in documents, computer memories, etc. They involve the common
history, values of the two parties and joint lessons learned, facilitating the knowledge
integration process.

2.3 Green innovation performance

In 1947, Schumpeter reported technology development to innovation that improves
people’s welfare. Successions of innovations in the automotive industry conform to the
Schumpeterian model. Heavy car usage leads to air emissions that cause climate change,
pollution, greenhouse gas emissions and human disorders, so car firms in the twenty-first
century must offer green solutions that protect the environment.

Innovation is an important way to mitigate or avoid environmental damage. Sherry and
Stubberud (2013, p. 47) reported the following on green technologies: “Green technologies
can have a double benefit for business – the feel good rewards that come from creating
environmentally sustainable products and the practical financial benefits that can
contribute to improved competitiveness and overall business success”. Buyers around the
world want and expect to purchase ever more environmentally friendly products and
services. Indeed, green innovation is a strategic need for firms, and it offers a great
opportunity for meeting buyers’ wishes without harming the environment.

Green innovation has become a central strategy within manufacturing industries so that
manufacturers can achieve environmental improvement in response to growing
environmental pressure. Historically, investing in eco-friendly behaviours was seen as an
excessive investment, but today’s strict environmental guidelines and the current
prevalence of conservationism have changed competitive strategies, policies and patterns
for firms (Porter and van der Linde, 1995). The “green” tag is a stimulus for non-stop
innovation, creating new market opportunities for firms to satisfy new consumer demands
and thereby create CC.

Green innovation can consist of either green products or green processes. Green
innovation comprises innovation in technologies involved in energy saving, pollution
prevention, waste recycling, green product designs and corporate environmental
management (Chen et al., 2006). Chang (2011, p. 361) stated the following regarding
green innovation: “If companies are willing to undertake green innovation enthusiastically,
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they can obtain the advantage from differentiation and low cost which can even change the
existing competitive rules”.

3. Research model and hypotheses

3.1 Information technology as a determinant of relationship learning

We adopt the notion of IT infrastructure, defined as shared IT capabilities that support the
flow of knowledge within an organisation (Gold et al., 2001). Within the category of IT
infrastructure, we include a group of technological resources, both hardware and software
applications, which support diverse tools for knowledge and learning activities
(Leonard-Barton, 1995). These tools include business intelligence, technologies for
cooperating and distributing knowledge, knowledge detection, localisation and use,
knowledge creation and storage and support hardware for these technologies.

IT infrastructure provides a platform capable of standardising and integrating data and
processes. This level of integration makes it possible to gather and share achievable,
appropriate and precise information, and this comprehensive information allows fast,
effective decision-making. For example, in some industries, real-time information
integration lets firms quickly find and access price and value information to cope with rapid
market fluctuations. Firms can thus collect, trawl and circulate information concerning
variations in customer needs, competitor tactics and so forth (Lu and Ramamurthy, 2011).
Moreover, IT infrastructure provides a basis that improves the customer and firm
knowledge and supports the organisation in accessing, combining and exploiting
knowledge (Sambamurthy et al., 2003). For example, IT systems enable the handling
of knowledge management (KM) artefacts by codification and dissemination tools and
practices. One of the benefits of the codification approach is the reuse of knowledge.
Codification pursues to transform organisational knowledge, making it accessible to the
firm’s members who need it. In this vein, “knowledge is codified using a
people-to-documents approach: extracted from the person who developed it, made
independent of that person, and reused for various purposes” (Hansen et al., 1999, p. 108).

An emerging stream of research on IT and learning investigates the use of technologies
that support organisational learning (Robey et al., 2000). IT is involved in numerous KM
processes, including knowledge creation (Alavi and Leidner, 2001; Pawlowsky et al., 2001).
Many procedures, tools and activities support the knowledge creation process (Nonaka
et al., 2001). IT contributes to achieving sustainable competitive advantage through its
interaction with other resources. Recent studies have shown that RL plays an important role
in enhancing a firm’s capabilities and competitive advantage (Cheung et al., 2011) and
may benefit from the judicious application of IT. Scholars have also argued that for firms to
be successful, they must complement IT with KM both as an antecedent and a
consequence of organisational learning (Lu and Ramamurthy, 2011; Tippins and Sohi,
2003). Hence, we propose the following hypothesis:

H1. IT has a positive influence on RL as a KM process.

3.2 Relationship learning as a determinant of green innovation performance

Organisations develop structures whereby organisational members operate in a
knowledge-exchange system and learn from worldwide experiences. In addition, firms
recognise that innovations may develop at many points in the supply chain but particularly
through direct partnerships (Cheung et al., 2011). An important facet of KM is the use of
cross-organisational teams, which are implemented to foster learning and knowledge
transfer among organisations. Cheung et al. (2011, p. 1,067) argue that “the use of joint
sensemaking activities assists performance-related outcomes by enhancing new product
outputs and new process innovations as well”. Both networks and cooperation generate
information and knowledge that lead the absorptive capacity enhancement, which in turn
improves innovation outcomes and firm performance (Akgun et al., 2007b). Furthermore,
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Isaak (2002, p. 89) suggested that “stimulation of networking for the sake of sustainability”
is an action whereby individuals and organisations wishing to stimulate environmental
innovation can contribute to green practices. Thoughts and techniques could be shared
and spread, leading to greater absorptive capacity.

The creation of collaborative networks between firms and stakeholders is crucial in
innovation development (Bossink, 2002). Through partnerships and collaborations, firms
can successfully innovate by sharing complementary resources and competencies
(Powell, 1998). Firms can thus generate alliances, joint ventures, inter-firm networks, R&D
consortia and partnerships (Doz et al., 2000). This is the basic idea underlying
Chesbrough’s (2003) open innovation paradigm where firms “can and should use external
ideas as well as internal ones, and internal and external paths to market” to fully exploit their
technologies (Chesbrough, 2003, p.24). To generate a successful green innovation
process, however, cooperation and information exchange with external agents may be
even more necessary. In fact, green issues do not represent core competencies for most
companies. Additionally, many firms lack knowledge and competencies to cultivate green
innovations. For instance, in the ACMS, if a firm wishes to reduce its products’
environmental impact – assuming that the firm does so at various points in the supply chain
and that the firm itself is not involved in all product manufacturing phases – cooperation
with other firms in the product’s value chain is fundamental (Petruzzelli et al., 2011).
Moreover, the intricacy of ecological matters means that organisations exposed to green
innovations build a dense, broad network of ties to their stakeholders (Ngai et al., 2008).
These stakeholders will be a source of eco-friendly knowledge and abilities external to the
firm’s core dominion. The relevance of RL mechanisms and processes – drawing together
external environmental knowledge – in developing green innovations is thus essential.

H2. RL as a KM process has a positive influence on GIP.

3.3 Relationship learning as a determinant of customer capital

Greater competition in the markets, coupled with growth in the number of demanding
customers aware of their purchasing power, forces companies to strengthen ties with and
focus solely on customers. The recently coined term “customer capital” highlights the
importance of customer relationship management and the impact on the firm’s value.

RL can strengthen customer relationships and thus influences CC. RL activities enable
combinations of knowledge such that RL can provide value to the customer and can
simplify the process of seizing and disseminating the successful genuine customer
knowledge pattern. Furthermore, RL activities generate explorative and exploitative
knowledge processes simultaneously. When viewed through this relational lens, both
explorative and exploitative processes are crucial in increasing competitive advantage,
improving customer contacts and enhancing the value of CC (Chan and Wang, 2012).
Wensley et al. (2011, p. 135) differentiated between explorative and exploitative processes
as follows: “While explorative processes pursue new knowledge and result in the
development of new products and services for emerging customer, exploitative knowledge
processes built upon current knowledge to more precisely meet the needs of existing
customers hence increasing the value add of the firm’s products/services for the existing
customers”. In a sense, RL and CC refer to the firm’s customer relationship management.

Managers can support the process of knowledge exploration by embracing some blend of
RL activities (e.g. formal and informal meetings) or by building external communities of
practice whereby customers and employees cooperate and work together to pursue
mutually beneficial goals. Improving relational confidence, a shared language and
confidence (Selnes and Sallis, 2003) lets firm members co-create, share and internalise this
mutual knowledge.

Assuming that customer knowledge lays the foundations for customer value creation and
that customer knowledge exploitation reflects the firm’s ability to apply existing knowledge
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concerning customers to boost its customer relationship management, we posit the
following:

H3. RL as a KM process has a positive influence on CC.

3.4 Green innovation performance as a determinant of customer capital

The literature suggests that organisational relational capital is rooted in the bi-directional
flow of suppliers’ and customers’ value chains, and scholars have argued that CC is a
sub-category of relational capital to the extent that customers contribute to RL and firms
grant considerable weight to customer relationships (Bontis et al., 2002; Teece, 2002;
Husain et al., 2013). The latter suggests that organisational knowledge, as well as
innovation, is embedded in customers, and the use of this knowledge can generate CC in
a circular way. Furthermore, classic works have shown that CC – as a value creation
process – can be explored through knowledge creation and innovation (Nonaka, 1994;
Teece, 2002).

Firms’ and individuals’ awareness of environmental matters is growing as pollution, climate
change, ozone reduction and so forth become ever more pressing global problems.
Consumers and manufacturers understand that by acting together, they can make great
strides in safeguarding and protecting our ecosystem. Against this backdrop, effective
green innovation helps firms to achieve greater efficiency, create and reinforce their core
competences and improve their green image, all of which may ultimately contribute to
success (Wong, 2012, p. 469).

Conventional innovation creates value because it results in efficiency, productivity or
product market performance improvements. Green innovation, in contrast, creates value by
addressing the green interests of the market, firm and target customers of a product or
process (Wong, 2012).

In a sense, green innovation is a proactive strategy for the firm. Chen (2008) reported that
adopting proactive strategies in environmental management may not just prevent the
company from facing environmental protests or sanctions, but also help firms to develop
new market opportunities and increase their competitive advantage. Furthermore, a
company whose green innovation takes the form of new green products and services will
experience first-mover advantages and will develop a better corporate image (Chen, 2008)
and customer loyalty. Nevertheless, no empirical research has investigated the positive
influence of firms’ green innovation on customer relationships and the creation of CC. To fill
this research gap, we tested a model positing that GIP will positively influence CC. Hence,
we propose the following hypothesis:

H4. GIP has a positive influence on CC.

3.5 Information technology and its influence on green innovation performance

Recently, the link between IT and innovation has received considerable attention in the
information systems literature. Researchers have studied IT as a driver of firm
innovativeness in terms of both product and process innovation. Furthermore, customers’
and firms’ environmental awareness has recently increased considerably, leading to
analysis of companies’ environmental impact. As a result, companies are progressively
developing organisational capabilities (e.g. IT capabilities) related to the enhancement of
green innovation processes and environmental performance.

Benitez-Amado et al. (2010) showed that firms need significant investment in IT resources
to cultivate innovation capability. Specifically, IT resources could act as key enablers of the
firm innovation process. IT resources can enable a firm to expand its skills and create an
innovative atmosphere that supports creativity and the development of new products or
processes. Creativity can be encouraged if the company provides employees with
resources such as software, databases or email systems, so that they may do their jobs
more innovatively. IT can also help employees to access and exchange knowledge and to
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collaborate with other employees, departments and customers. More intensive knowledge
and information interchange and partnerships between people and organisations leads to
a greater wealth of new ideas, products and processes. For example, the internet can
benefit the firm by offering new ways to deliver products and services to customers or by
offering these products using greener delivery processes.

A major feature of IT infrastructure is flexibility: the capacity to support hardware, software
and networking tools through a range of systems, along with the capacity to increase
functionality and competence. IT flexibility lets a firm innovate quicker than competitors can
because the company is able to adjust its schemes and business methods to more
successfully accommodate for customer-changing conditions. Dai et al. (2007, p. 2)
describe a flexible IT infrastructure as follows: “A flexible IT infrastructure supports the
basis for organisational innovativeness to rapidly develop or enhance products or services
in a competitive market. This potential value can be converted to real business value when
management exploits the flexibility of the infrastructure to develop new resources”.

Real et al. (2006) built an organisational learning model whereby IT, contemplated as a
resource, contributes to converting resources into capabilities by allowing employees to
share work practices and enabling interaction within groups and between individuals. The
model’s underlying idea is that IT helps reflection, experimentation and training in routines
and work practices. IT also contributes to the process of converting capabilities into
distinctive competencies.

Green innovation is, up to a point, a form of technological knowledge that may be
described as a distinctive combination of knowledge and abilities that make it possible to
generate a series of commercial innovations. Thus, IT plays an active role in the
dissemination of the knowledge and know-how required for distinctive competencies
throughout the organisation. From a dynamic capability perspective, Zhang and Lado
(2001) showed how IT affects the development of distinctive competencies at the
operational level and how IT can help the company to obtain a strategic competitive
advantage. Given these considerations, we propose the following hypothesis:

H5. IT has a positive influence on GIP.

3.6 Information technology and its influence on customer capital

In a customer-orientation setting, customers are the core drivers of profit. A strategic
competitive advantage results from value creation for customers. Firms need information
about customers’ wishes and the value they perceive. Successfully identifying and knowing
customer needs may be enough for an organisation to improve customer satisfaction, gain
customer loyalty and, therefore, enhance CC.

Creating a satisfactory customer information system lets businesses offer higher-quality
service and improve forecasting of service resources. Information system literature
maintains that IT indirectly affects firm performance through the improvement of products
and production processes reliant on IT (Chan and Wang, 2012). Investments in IT can yield
significant changes in firm’s skills, abilities, innovativeness and market orientation (Dewett
and Jones, 2001).

IT expertise is crucial if firms wish to store new customer knowledge, achieve continuous green
innovativeness and enhance CC, whenever required. IT is especially significant in this era of
market restructuring and rapid response to customer demands. Firms must recodify or record
important knowledge in databases, operating processes and KM systems (Cepeda-Carrion
et al., 2012). Accordingly, IT capabilities positively enhance companies’ ability to absorb
clients’ knowledge, which is a crucial strategic target to improve CC.

Authors adopting different viewpoints have emphasised IT’s strategic status as a source of
competitive advantage. From an industrial point of view, some authors argue that exploiting
IT may provide competitive advantage (Kettinger et al., 1994). Conversely, some empirical
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studies fail to identify positive relationships (Loveman, 1994). The technology productivity
paradox then appears (Lucas, 1999). According to this paradox, IT is not automatically
converted into better performance for the firms using it.

Under the RBV, Powell and Dent-Micallef (1997) showed that IT alone is not a strategic
resource. It is only through complementary resources that IT becomes a source of competitive
advantage. Consequently, IT is not a synonym of competitive advantage. In terms of
sustainability, the competitive advantage afforded by IT lies in the organisation’s IT
management abilities, not the technology itself. Other studies have supported this conclusion
(Teo and Ranganathan, 2003; Real et al., 2006), underlining the importance of human and
intangible resources. The following hypothesis naturally follows from this argument:

H6. IT by itself does not have a positive impact on CC.

Figure 1 shows our proposed research model.

4. Method

4.1 Sample selection

The study population was the entire population of Spanish firms in the ACMS. The sample
was drawn from a list compiled by Sernauto, the Spanish Association of Manufacturers of
Equipment and Components for the automotive industry. From this sector’s 906 companies,
492 fulfilled the selection criteria (i.e. knowledge-intensive companies that work in supply
chains). We sent the questionnaire to all 492. Respondents returned 152 questionnaires, of
which 140 were useable. We eliminated 12 questionnaires because they yielded data that
were unsuitable for the statistical analysis. The response rate was therefore 28.45 per cent.
To ensure the correct sample distribution, we carefully ensured it was proportional to the
population of each stratum by sector and size.

4.2 Measures

All variables were measured on seven-point Likert scales (1 � strongly disagree to 7 �

strongly agree). The IT scale had 12 items adapted from the study by Gold et al. (2001). All
12 loaded onto a single dimension. We adapted the measure for RL (information sharing,
joint sensemaking, knowledge integration) from the study by Selnes and Sallis (2003) and
drew upon the conceptualisation for the three dimensions of RL from the same source. We

Figure 1

Information 
Technology (IT)

Relationship 
Learning (RL)

Green Innovation 
Performance (GIP)

Customer Capital 
(CC)

H1

H2

H3

H4

H5

H6
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used eight items from the study by Chen et al. (2006) to measure GIP. Finally, strength of
CC was measured using six items by Wensley et al. (2011).

5. Data analyses and results

We analysed the data using structural equations with the partial least squares (PLS)
technique. This method, which uses the ordinary least squares (OLS) algorithm, is
designed to reflect the theoretical and empirical qualities of social sciences and behaviour,
where there are usually situations with insufficiently supported theories and little available
information (Wold, 1979). This study used PLS-Graph software version 03.00 Build 1058
(Chin, 2003).

We followed the standard two-step approach for the PLS analysis (Barclay et al., 1995). In
the first step, we assessed the measurement model. We were thus able to specify the
relationships between observable variables and theoretical concepts. We analysed
individual item reliability, construct reliability, average variance extracted (AVE) and
discriminant validity of the indicators as measures of latent variables. In the second step,
we evaluated the structural model. The objective was to observe to what extent the causal
relationships specified by the proposed model were consistent with the data.

To analyse the relationships between the different constructs and their indicators, we
adopted the latent model perspective, whereby the latent variable is taken to be the cause
of the indicators. We therefore speak of reflective indicators. The IT, GIP and CC constructs
were first-order factors in which items formed a single principal factor. In contrast, RL was
operationalised using a molecular approximation such that the second-order factors were
the cause of their first-order components or factors (Chin and Gopal, 1995). For RL, we
used a two-step application – also known as a hierarchical components model – for the
approximation (Lohmöller, 1989, pp. 128-133).

Regarding the measurement model, we first assessed individual item reliability (see
Appendix). Indicators were greater than the accepted threshold of 0.707 (Carmines and
Zeller, 1979) for both the first- and the second-order factors, except for items IT1 and IT2.
Nevertheless, several researchers have argued that this rule of thumb should be more
flexible (Barclay et al., 1995; Chin, 1998), and we therefore decided not to eliminate these
items, whose loadings were greater than 0.65.

As results (see Appendix) show, all constructs were reliable because values for both
Cronbach’s alpha and composite reliability (�c) were greater than 0.7 (the minimum
required in the early stages of research) and the stricter value of 0.8 (basic research)
(Nunnally, 1978).

The AVE should be greater than 0.5, in other words, 50 per cent or more of the indicators’
variance should be accounted for (Fornell and Larcker, 1981). All constructs met this
condition (see Appendix).

For discriminant validity, we compared the square root of the AVE (i.e. the diagonals in
Table I) with the correlations among constructs (i.e. the off-diagonal elements in Table I).

Table I Averages, typical deviations and construct correlations

Constructs Mean SD IT RL GIP CC

IT 4.687 0.405 0.763
RL 4.929 0.395 0.689 0.883
GIP 3.596 0.183 0.712 0.656 0.814
CC 5.298 0.351 0.649 0.830 0.689 0.878

Notes: aDiagonal elements (bold figures) are the square root of the variance shared between the
constructs and their measures; off-diagonal elements are the correlations among constructs; for
discriminant validity, diagonal elements should be larger than off-diagonal; ball of the correlations
are significant at the p � 0.01 level
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On average, each construct related more strongly to its own measures than to others.

Figure 2 summarises the structural model resulting from the PLS analysis. Figure 2 shows
the explained variance of endogenous variables (R2) and the standardised path
coefficients (�). As results show, the analysis corroborated all hypotheses.

Because PLS makes no distributional assumptions in its parameter estimation, traditional
parameter-based techniques for significance testing and model evaluation are considered
inappropriate (Chin, 1998). One consequence of the comparison between modelling with
covariance structure analysis approaches and PLS is that no proper overall goodness-of-fit
measure exists for PLS models (Hulland, 1999). We evaluated the structural model by
examining R2 values, using the Q2 test for predictive relevance, and checking the size of
the structural path coefficients.

Finally, we analysed the stability of the estimates using the t-statistics obtained from a
bootstrap test with 500 resamples. Table II illustrates the relationships posited in our
research hypotheses, along with observed path coefficients and t values. Level of
significance from the bootstrap test also appears in Table II. In addition, Table II lists the
direct, indirect and total effects; proportion of explained variance; and Q2 of the three
endogenous variables.

Results support the relationship expressed by H1, which posits a link between IT and RL
considered as a knowledge creation process (� � 0.689, p � 0.001).

In accordance with H2, results provide evidence for the influence of RL on GIP (� � 0.315,
p � 0.001). The effects of RL on CC are fully verified for the relationships considered in both
H3, which links RL and CC (� � 0.634, p � 0.001), and H4, which links GIP and CC (� �

Figure 2

IT RL
R2 = 0.492

GIP
R2 = 0.572

CC
R2 =  0.731

H1 0.689***

H2 0.315***

H3 0.634***

H4 0.268***

H5   0.512***

H6 0.047ns

Table II Direct, indirect and total effects, explained variances and Q2 test for the endogenous variables

Effects on endogenous variables
Direct effects t

value (bootstrap)
Indirect
effects

Total
effects

Variance
explained Q2

Effects on relationship learning 0.492 0.672
H1. Information technology 0.689***(14.609) – 0.689 0.492

Effects on green innovation performance 0.573 0.623
H2. Relationship learning 0.315***(3.523) – 0.315 0.188
H5. Information technology 0.512***(6.141) 0.211 0.723 0.385

Effects on customer capital 0.723 0.495
H3. Relationship learning 0.634***(9.381) 0.176 0.810 0.509
H4. Green innovation performance 0.268***(3.915) – 0.268 0.183
H6. Information technology 0.047ns (0.451) 0.619 0.666 0.031

Notes: ***p � 0.001; **p � 0.01; *p � 0.05; ns � not significant (based on a Student t (499) distribution with one tail); t(0.05; 499) �
1.64791345; t(0.01; 499) � 2.333843952; t(0.001; 499) � 3.106644601
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0.268, p � 0.001). GIP mediated the relationship between RL and CC, with a value of 0.176
representing the indirect effect. This value is above the 0.15 level set by Falk and Miller
(1992).

Results fully confirm the influence of IT on the outcomes of RL. H5, which posited the
influence of IT on the development of GIP (� � 0.512, p � 0.001), was corroborated.
Results confirm that IT did not exert a direct, positive influence on CC (� � 0.047, ns),
thereby corroborating H6. Therefore, in accordance with the last hypothesis (H6), the effect
of IT on CC occurred indirectly (0.619), mediated by RL (0.429), GIP (0.145) and the
interaction between both (0.045). The total effect was 0.666, which was greater than the
minimum threshold set by Falk and Miller (1992).

With reference to the explained variance (R2) of the endogenous variables (Table II), the
research model had good predictive power. The endogenous variables yielded R2 values
greater than or equal to 0.492, and CC had a maximum explained variance of 72.3 per cent.

In addition to examining the R2 values, we evaluated the model by studying the Q2

predictive relevance for the model constructs (Geisser, 1974; Stone, 1974). This test
measured how well observed values were reproduced by the model and its parameter
estimates (Chin, 1998). A Q2 value greater than 0 implies that the model has predictive
relevance, whereas a Q2 value less than 0 suggests that the model lacks predictive
relevance. The results in Table II confirm that the model measures were adequate, and the
structural model had satisfactory predictive relevance for the three outcome constructs of
RL, GIP and CC.

6. Discussion

As Table II implies, the model predicted 49.2 per cent of RL’s variance. This explanatory
power owes to IT’s prominent role in the relational KM process. As Vargo and Lusch (2004)
argue, the basic flow between organisations is information. It is this information that enables
the coproduction of products or services among different partners or stakeholders, thereby
helping to build relationships, insight and knowledge. The importance of IT raises an
important research question: How can two or more firms generate cooperation spaces
whereby these organisations can share the knowledge they create? According to
Pawlowsky et al. (2001), the question of how knowledge is generated cannot be answered
with simple learning tools. Nonetheless, it is plausible for organisations to create
organisational environments that foster the adoption and diffusion of shared information
systems and hence boost RL. Authors such as Nonaka et al. (2001) reached this
conclusion, too, identifying the importance of IT in the knowledge conversion processes
through the construction of a shared context or “ba”. IT can thus act as an important
ingredient in the design of RL among organisations by providing an infrastructure for
storing, accessing and revising elements of organisational memory (Robey et al., 2000).

Despite the importance of IT in the information sharing–RL framework, some authors, such
as Rodriguez and Edwards (2009), have stated that there are three key components in
knowledge sharing: IT, people and processes. All these components are included (in
several ways) in the IT construct used in this work. We use a broad notion of IT
infrastructure, defined as shared IT capabilities that support the flow of knowledge within an
organisation, allowing employees and people to collaborate with other persons inside/
outside the organisation.

Similarly, we observed that RL affects the development process of GIP because RL
explained 18.8 per cent of GIP’s variance. This finding is consistent with the findings of
Benet-Martinez et al. (2002), who reported that certain RL dimensions (i.e. joint
sensemaking and knowledge integration) can combine different knowledge structures to
help with innovation. Alternatively, companies can stimulate innovation performance
through the recombination of existing knowledge to create new ideas that are useful and
practical for customers. The formation of RL activities in the innovation process can
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positively enhance GIP (Chang and Chen, 2013). Organisational members who rely on
project teams with clients and suppliers may be motivated by what Chang and Chen (2013)
call uniform environmental organisational identity, which enables these members to
discover meaningful linkages between new technologies and customer needs and to find
creative ways to improve innovation. Chang and Chen (2013) posit that environmental
organisational identity positively influences GIP. In fact, though, the variable with the
greatest explanatory power for GIP was IT, which predicted 38.5 per cent of GIP’s
explained variance. Notably, RL significantly mediated IT’s effect on GIP. As Adams and
Lamont (2003) have suggested, this finding may owe to IT’s key contribution to the
organisation’s skill in identifying, assimilating and applying external information from
customers and suppliers to new processes or products (i.e. the organisation’s absorptive
capacity).

Results indicate that CC had a suitable R2 value (72.3 per cent). Results also confirm the
well-documented influence of RL. RL explained 50.9 per cent of CC’s variance, whereas
GIP explained 18.3 per cent of CC’s variance at a low significance level. These values show
the importance of RL in CC. Chan and Wang (2012) and Wensley et al. (2011) had already
presented this argument, but scholars had yet to provide sufficient empirical verification of
the importance of RL in CC. This finding challenges the belief that organisational learning
does not always have an immediate effect on company performance (Crossan et al., 1995;
Huber, 1991).

The mediating role of GIP in the relationship whereby RL affects CC is evident from the size
of the indirect effect (0.176). This result suggests that the relationship between RL and CC
cannot be direct and is instead mediated by other variables. Results imply that although
GIP is an important direct driver of CC, it is also a necessary mediator of the relationship
between RL and CC. This finding is consistent with the work of Chen (2008, p. 272), who
concluded the following: “businesses can increase the productivity of resources through
green innovation. Moreover, the corporations that pioneer in green innovation will enjoy the
‘first mover advantage’, which allow them to ask for a higher price for green products and,
at the same time, improve their corporate images, develop new markets and gain
competitive advantages”. GIP are useful for allowing firms to create ever superior products,
an outcome likely to increase market share, boost relational capital and improve other
performance indicators, particularly when compared to firms with less developed green
innovation practices.

The extent to which IT explains CC is negligible (0.031). This result implies that the effect
of IT on CC and competitive advantage is mediated by certain complementary elements
(Powell and Dent-Micallef, 1997). Consequently, this result may provide evidence of
essential complementarity and likely interactions of IT with other intangible resources. In
this respect, GIP and RL may operate as complementary organisational resources (Melville
et al., 2004; Wade and Hulland, 2004) because IT in itself does not guarantee that the
RL–knowledge creation process will occur. The strong indirect effect of IT (0.619) mediated
by RL and GIP coincides partially with the results obtained by Tippins and Sohi (2003). The
small direct effect (0.047) implies that merely adopting IT does not enable value creation.
Therefore, IT, by itself, does not automatically generate an enhancement of the CC. IT will
indirectly improve the CC construct insofar as it generates an improvement of the RL and
GIP variables. Several studies have already provided evidence of this as equivalent indirect
effects due to IT (Teo and Ranganathan, 2003; Real et al., 2006). Finally, even if IT in fact
creates value (Santhanam and Hartono, 2003), companies cannot appropriate it because
competitors can adopt the same IT resource.

7. Conclusions and implications

Despite considerable attention paid by scholars to the role of information, learning and
innovation as key factors to increase IC and, consequently, achieve corporate success,
little empirical research has examined the managerial actions that may be associated with
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creating and sustaining CC. Based on an empirical study of data for 140 automotive
components manufacturing companies, this study examined how the nature and existence
of three managerial actions (IT, RL and GIP) is linked to the nature and existence of
knowledge exploration and exploitation processes by an organisation’s workforce. We also
explored how the existence of these actions contributes to the creation of CC.

Our study was both theoretically and practically relevant. Using the literature on RL and the
knowledge-based view as theoretical frameworks, we have examined the problem of the
complexity of RL as a knowledge creation and transfer process. We built a research model
that, through the measurement of the RL process, demonstrated the key role of IT as a
revitalising element of RL. We used this model to analyse the relationships among RL,
green innovation and CC.

RL acts like a path capable of generating competitive advantage, but the relationships
between RL and competitive advantage have been insufficiently tested in the literature. Our
findings empirically confirm the influence of Relationship Learning on both Green
Innovation Performance and Customer Capital. RL is a key managerial action in exploiting
customer information and knowledge advantages, enabling firms to structure and
reconfigure resources to produce new ways to compete and to satisfy stakeholders. In
addition, results show that GIP is a determinant of CC because of its contribution to
achieving sustainable competitive advantage, with GIP performing a mediating role in the
relationship between RL and CC.

A further contribution of this research is the explanation of IT’s role in the model. The study
demonstrated that IT is not in itself able to yield a competitive advantage, thereby validating
the existence of complementary or co-focused strategic assets such as RL and GIP, which
enhance IT’s influence on CC. Thus, IT helps firm members build and maintain customer
relations, strive to understand customers’ priorities and resolve customer-related issues.
Therefore, managers should emphasise the human and organisational features of KM
systems. We further suggest that all relational efforts should centre on people in the
company who are actually performing the work where knowledge sharing and use take
place. Because employees deal with customers and strive to satisfy their requirements, it
is important for employees to have considerable autonomy, so that they can offer solutions
to their customers. Such autonomy would certainly prevent time and energy being wasted
when employees address customers’ needs.

From an applied approach, this study considers RL an essential factor in achieving both
GIP and CC. According to this viewpoint, managers should seek to build strong RL
cultures. This type of atmosphere accelerates the search for new customer information and
knowledge, creating learning that reinforces new green innovations and hence the value of
the relationship between the business and its clients. This RL culture considers
inter-organisational knowledge level (external knowledge from stakeholders) as a key
source of intelligence and new ideas. Likewise, findings imply that mechanisms enabling
knowledge co-creation and sharing among organisations should be implemented through
RL activities. Thus, companies should increase their investment in IT not only because of
IT’s direct effect on CC and performance, but also because of IT’s palpable role in
organisational knowledge creation, assisting knowledge flow and accessibility for
employees. This role would aid our understanding of the sustainability of competitive
advantage resulting from synergies between IT and some complementary resources. For
example, building an extranet linking two companies via the internet would let these
companies share performance data and exchange feedback on joint initiatives between
buyer and supplier. The extranet in some sense would provide a shared picture of the state
of the relationship so that face-to-face meetings could focus on novel issues rather than
merely updating and solving communication problems (Knoppen et al., 2011). Finally,
managers should recognise that GIP, as a result of a continuous activity, includes a solid
component of RL. The essence of the green innovation process is the co-creation,
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transmission and accumulation of technological and environmental knowledge that can be
incorporated into new products, services and processes that will satisfy clients.

The study is not without limitations. First, we were able to provide just a snapshot of ongoing
processes. Consequently, we were unable to explore the subtleties of the processes over
time. Future research should include a longitudinal study that takes measures at different
points in time and allows us to verify the relations established in the theoretical model.
Second, although the constructs were defined as strictly as possible, were taken from
relevant literature and were validated by specialists, they were only proxies for underlying
unmeasurable latent phenomena. For subsequent research, the use of additional items
may help to capture the richness of the constructs addressed in this research. Third, the
model in this study was general and did not capture possible moderating effects of
environmental turbulence. Previous research has shown that the influence of cognitive
issues on individual, group and organisational performance can change considerably
depending on environmental conditions. Moreover, other factors or variables not included
in this study are also likely to affect the constructs discussed herein. Fourth, successful RL
needs a high organisational absorptive capacity, shown to play a role in RL and innovation
(Leal-Rodriguez et al., 2014). Another research opportunity is to show that absorptive
capacity can affect knowledge creation both positively and indirectly through interaction
with IT. Fifth, the study only considers firms belonging to a specific sector (i.e. the ACMS)
and within a particular geographical context (Spain). Therefore, researchers must be
cautious when generalising these results to different scenarios and non-industrial sectors.
Finally, future research should examine the life-cycle effects of an RL context. A
cross-national study may be necessary to examine relationships between CC and the
existence and nature of an RL context. We are aware that different cultures adopt different
attitudes towards learning and green innovation, so culture may have significant effects on
the results of the analysis conducted in this study.
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Information technology (IT) 0.940 0.944 0.587
IT1 0.681
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IT3 0.751
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RLIS2 0.774
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RLIS4 0.758
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RLIS6 0.832
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Joint sensemaking (RL_JS) 0.862 0.937 0.946 0.639
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Green innovation performance (GIP) 0.977 0.978 0.646
GIP1 0.733
GIP2 0.723
GIP3 0.712
GIP4 0.753
GIP5 0.795
GIP6 0.816
GIP7 0.864
GIP8 0.809

Customer capital (CC) 0.834 0.900 0.750
CC1 0.859
CC2 0.867
CC3 0.910
CC4 0.812
CC5 0.835
CC6 0.826
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