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Abstract

Although much has been written about knowledge management and information
systems, there 1s little empirical evidence of their actual effect on organisational
performance and their interrelationship. Aiming at addressing this gap, this thesis
investigates the relationships between knowledge management capabilities, information
and communication technologies (ICT) capabilities and organizational performance in
SMEs. Drawing mainly on the knowledge-based view (KBV) theory, this study
suggests that knowledge management capabilities and ICT capabilities are potential
sources of competitive advantage and, thus, those firms possessing these capabilities
will achieve superior organisational performance. Building upon the KBV and other
complementary theories such as the dynamic capabilities and evolutionary theories, a
conceptual model is developed, which a range of research questions and hypotheses
emerge from. These hypotheses are tested on a sample of 159 manufacturer SMEs
within the mechanical engineering sector and located in the UK, using diverse
statistical techniques. The results suggest that knowledge management capabilities have
a significant and positive impact on innovation, responsiveness and adaptability, while
they barely influence on results such as success, market share, growth and profitability.
On the other hand, both human and technical capabilities regarding ICT have an impact
on all types of performance indicators. Interrelationships between knowledge
management and ICT capabilities are found, supporting the idea of capabilities
complementarity. The level of turbulence which firms undergo has also been found an
important influence on innovation, responsiveness and adaptability. Based on these
findings, practitioners and policy makers are given advice about which aspects they
should focus on, in order to implement knowledge management practices and manage
ICT successfully. This project has uncovered an important gap concerning the lack of
research on knowledge management and ICT, separately and in conjunction, within the
specific context of SMEs. Also, it has contributed to the KBV theory by providing

practical evidence and offering an alternative operationalisation of knowledge

management capabilities.
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Chapter 1: Introduction

The purpose of this chapter is to:

(1) Introduce the reader to the thesis and examine the motives for undertaking

this research
(2) Introduce the line of thinking that the present research follows

(3) Provide a brief statement of this research’s objectives and expected

contributions which include:

* To integrate different orgamzational capabilities (knowledge management and
ICT) into a single model

* To assess and identify which practices in knowledge management should be
prioritise in SMEs

= To assess which ICT capabilities are essential for business success

* To understand the impact of knowledge management and ICT in SMEs

= To assess differences across organisational characteristics

* To provide empirical contributions to the KBV theory, based on knowledge-

based capabilities.

* To contribute to the RBV operationalisation

(4) Guide the reader in the structure and content of this thesis



1.1. Background: The New Economy

The growing importance of knowledge management in last decade can be explained as

a result of the changes in the business environment.

The business arena has gone through many changes in recent years, resulting in a
complex and uncertain business environment often called the new economy or network

economy (Kelly, 1998). As Teece (1998a) recalls “advanced industrial economies have
entered a new epoch” (p.55). Harris (2001) describes it as “the ‘third industrial

revolution’, founded on new technologies rooted in computers and the potential of new

information technologies™ (p.22).

The marketplace has become global. The market boundarnies and protections are being
removed due to the increasing liberalization of the markets, resulting in fiercer
competition. As a consequence of the reduced transportation costs and the increased
and immediate availability of information, nowadays new products are easily copied by
competitors and also quickly substituted by more sophisticated items. Thus, turbulence
and instability have become the norm in business (Hitt et al.,, 1998; Kelly, 1998;
Eisenhardt and Martin, 2000; Johnson et al., 2003). D'Aveni (1994) created the term

“hypercompetition’ to describe this new competitive situation.

One of the factors that have induced this environment of instability is what is
commonly called the “information revolution”. Large amounts of information are
quickly and easily available making it difficult or costly for firms to be able to select
the appropriate pieces of information. Therefore, firms need to develop new capabilities
in order to cope with information in a manageable way. It is remarkable the influence
of the rapid development of information technologies on the information revolution
both, in spreading information and in enabling firms to “digest” the great bulks of

information available in a way impossible just a decade before.

In the new economy the classical sources of competitive advantage are not distinctive

any longer since, due to their tangibility, they are prone to be copied. According to



Drucker (1993), “increasingly, there is less return on the traditional resources, labour,
land and (money) capital. The only — at least the main — producers of wealth are
information and knowledge” (p.183). This is why often the new economy is also named
the knowledge economy: “The term " knowledge-based economy” stems from this fuller

recognition of the place of knowledge and technology in modern OECD economies”
(OECD, 1996: 3). Similarly, there are other popular terms such as “information

economy’ or “weightless economy” (Harris, 2001).

In this environment, the range of available products has expanded since new kinds of

products have appeared. Intermediate products are commonly exchanged. Furthermore,
instead of raw materials, some firms process information and develop knowledge,
producing intangible products such as intellectual property (IP) or services. The
importance of IP has augmented due to the strengthening of the law since 1980 (Teece,
1998a). Also, the creation of more sophisticated and complex products integrating great
research efforts required a change in the IP regime. In parallel, the nature of work has
changed and concepts as “knowledge workers” or “knowledge-intensive industries”

have been created.

Another consequence of market globalisation and businesses facing increasing pressure
is the emergence of new ways of organizing. The traditional concept of value chain has
been undermined (Augier and Teece, 2006; Teece, 1998a) by horizontal and vertical
strategic alliances, joint ventures, etc. For example, the use of Internet has promoted the
conceptual shift from value chains to value network (Ciborra and Jelassi, 1994;

Fjeldstad and Haanes, 2001). Moreover, the pressure to minimise the time-to market is

making outsourcing become a usual business practice (Ciborra and Jelassi, 1994; Dess
et al., 1995). The boundaries of firms are becoming blurred. The basis of the new

structures is networking. Customers, suppliers and even competitors are being

integrated in the firms allowing new forms of collaboration.

Indeed, the explosion and convergence of Information Technologies with
Communication Technologies (ICT) has contributed to lowering traditional barriers of
when and where work is done and value created. In this way firms may take full

advantage of specialization, tax benefits and, indeed, a greater range of knowledge

bases. The networked organisations might become highly virtual, since real time

-3-




communications in spite of their geographical dispersion are possible. The central role
of ICT in the knowledge economy is widely recognised (OECD, 1996; Harris, 2001).
Therefore, research on the critical issues involved in the best use of the available ICT 1s

both timely and important.

Not only have ICT converged, but classical disciplines are fusing efforts arising new

9

fields of research such as “biomedicine”, “mechatronics”, “robochemistry”, etc. (Teece,
1998a). These new disciplines require further research and the adequate management of

the different knowledge bases might be key.

Another feature of the knowledge economy is labour mobility resulting from the
obliged deregulation of the labour in the global marketplace (Dingwall, 1999). The
accumulation of a greater number of working experiences is highly valued in the career

ladder since firms might benefit from these expenences. However, seeing it from the
opposite point of view, firms might lose valuable people and, together with them, their
knowledge. As a result, the study of the ways in which individual knowledge can be

integrated in the organisations has become critical.

Although knowledge and knowledge management have existed at least since the era of
the Ancient Greek philosophers, the structural changes in the economy explained above

have highlighted the importance of knowledge and its management within the area of

business strategy in the last decade.

Nowadays the economy has adopted new characteristics never seen before and, in
consequence, the theories hitherto have been applied might not be valid any longer. As
Nonaka (1991) points, “in this environment, the only certainty is uncertainty” (p.96).
The economies are changing at an increasing rate, facing new challenges continuously.
In consequence, organisations must be innovative, flexible and adaptive. Proper

practices on knowledge management might enable firms to adapt and react with
flexibility to uncertain and quick changes in the new economy. However, due to the
complex characteristics of knowledge and its management, completely different from

those of tangible resources, research on knowledge management is of critical

importance in the knowledge economy.



1.2. Introduction

Knowledge management has been explored from multiple disciplines (strategy,
computer science, human resources management, etc.). Although all of them have
contributed to increase the understanding of knowledge management, there are some

debates that still need to be addressed.

First, the real impact of knowledge management and how to integrate it into the
business processes 1s still under question. In spite of being widely recognised in the
literature, the importance of knowledge for firms’ competitiveness might not be readily
visible for managers. This can explain the current “disillusionment” (Smith and
McKeen, 2004) in relation to the expectations from knowledge management. On the
other hand, over fifty percent of knowledge management initiatives fail (Call, 2005).
This fact indicates that managers are confused about the way of incorporating
knowledge management in their activities (Smith and McKeen, 2004). This confusion
has made practitioners sceptical of the benefits of implementing knowledge
management, thus there is an urgent need to demonstrate empirically how it can add
value to firms and which factors should be taken into account in order to provide
generalised guidelines, which will help practitioners to integrate knowledge

management into their everyday work.

Second, there is an ongoing debate on knowledge management about the role of ICT to
provide competitive advantage and to enhance knowledge management. Initially,
knowledge management projects concentrated on the development of new information
and communication technologies (ICT). However, there is plenty of empirical evidence
‘about failed applications of technologies for knowledge management purposes
(Tsoukas and Mylonopoulos, 2004; Damodaran and Olphert, 2000). On the other hand,
the usefulness of ICT as a means of supporting the management of knowledge has
proved to be important by several researchers (Alavi and Leidner, 2001; Davenport and
Prusak, 1998; Ruggles, 1998; Scarbrough et al., 1999). These contrasting views show

that the understanding of how to take advantage of the potential of ICT is still vague.



Third, the lack of research on small and medium enterprises (SMEs) is striking. SME
has received scarce attention in spite of their importance for the European
competitiveness. They account for over 95% of the European businesses and they
provide two thirds of the European employment (OECD, 2005). More understanding of

the needs and problems of SME:s is critical.

Therefore, the aim of this research is to explore the role of knowledgoe management and
ICT in oreanisations. In order to examine the individual and combined contribution o

ICT and knowledee management to oreanisations, their effect on organisational

nerformance will also be assessed with the aim of providineg useful insights on the
application and interaction of knowledee manacement and ICT based on empirical
evidence captured by a mailed survey. Finally, these issues will be considered in the

context of SMEs and will contribute to the lack of research on this type of firms

essential for the European economy.

The present research lies in the knowledge-based view (KBV) of the firm as theoretical
basis. The KBV has emerged as a new stream of the resource-based view (RBV) which
considers knowledge as the central resource of organisations and combines principles
from other theories such as dynamic capabilities (Teece et al., 1997) and evolutionary

theories (Nelson and Winter, 1982).

Having a clear theoretical foundation and conducting a thorough review of the existing
literature, the researcher develops constructs which are interrelated and form a
conceptual model. This conceptual model will act as a guide for the data gathering,

analysis and discussion throughout the entire study.

Following this introduction of the general background of this research and the broad
outline of the intention of the present research, this opening chapter discusses the

objectives of this research and the research questions in section 1.3. Finally, section 1.4

offers an overview of the structure of the thésis.



1.3. Research Objectives and Expected Contributions

Based on the problems indicated above, this study aims to examine the relationships

between knowledge management, ICT and performance in SMEs from a holistic and a

balanced perspective.

First, this research aims to integrate different organisational capabilities (knowledge

management, ICT) into a single model, including technical, organisational and human
aspects in order to assess how best they contribute to achieving competitive advantage.
Separate investigations on knowledge management and ICT capabilities have been
carried out but it is still missing a multidisciplinary integrative approach from the firm
perspective within SMEs. Although knowledge management is not new, its study

within the area of business strategy is recent and still under researched.

Second, the present research aims to assess and identify which practices in knowledge

management should be prioritised within SMEs. In spite of the theoretical promises of

the value of knowledge management, firms have not expernienced the results expected,
which has created certain scepticism among firms. The overemphasis on ICT
development might have led to this situation, but also the lack of understanding of the
critical factors might have contributed. In order to approach knowledge management
from a more managerial view, a practice-based view will guide the study of knowledge

management.

Third, this research_also aims to clarify which information _and communication
technologies capabilities _are_vital for business success (Sambamurthy and Zmud,

2000a) and to help organisations challenged to harness information and communication
technologies 1n order to create new information and knowledge (Nonaka, 1988). Since
these technologies are increasing both in number and in complexity, research to

understand the relationship between ICT and knowledge management is increasingly

critical.



Fourth, given the lack of research on SMEs, this_research _will contribute to_our
understanding of the value of knowledge management and ICT in SMEs since they

might have different needs in comparison to larger firms due to their specific

characteristics. Furthermore, differences across different contextual characteristics will

be examined in order to identify different patterns regarding knowledge management

and ICT practices depending on such characteristics.

As a result of trying to meet the objectives highlighted above, other indirect

contributions will be achieved. The present research will provide empirical
contributions to the KBV theory. The research will also contribute to answering to the

criticism that the RBV has not been sufficiently operationalised (Hoskisson et al.,

1999). The lack of operationalisation within the knowledge management area has also

been spotted by Staples et al. (2001) They claim that more empirical research on

knowledee management focused on the knowledge-based capabilities is needed, since

this view may help to develop a new and more managerial approach.



1.4. Structure of the Thesis

The structure of this thesis is presented over 9 chapters, which are organized as shown

in Figure 1. This chapter (Chapter 1) introduces general background and the rationale

of the thesis, objectives and expectations.

Chapter 2 1ntroduces and discusses the theoretical basis underlying the- present
research, the knowledge-based view (KBV) of the firm. It explains how a more
introspective approach such as the resource-based view has become necessary due to
the inability to predict the dynamics of the new economy. Given the strategic role of
knowledge in the new economy, the RBV has evolved towards the KBV, which starts
standing out in the field of strategy. Apart from being a branch of the RBV, here the

KBYV also includes aspects from other theories such as dynamic capabilities, since it is
assumed that resources and capabilities interact and shape each other. This chapter also

justifies the adoption of the activity systems theory, as knowledge is created through
interactions among all the organisational elements. Thus, the effect of knowledge

management and information systems on the organisational performance, but also their

interrelationship will be investigated adopting principles of the KBV.

Chapter 3 aims to justify the approach towards knowledge management in the present
study and how knowledge management will be researched here. First, an overview of
the evolution of knowledge management since it emerged and its current state is
commented. Knowledge management is a recent field in management; it just dates back
to the early 1990s. A quantitative literature review of the field shows that knowledge
management experienced its peak in the mid 1990s but currently is declining. The lack
of experiencing the expected results, the over-emphasis on ICT development, the lack
of practical approaches in the literature and the failure in researching knowledge
management and ICTs from a socio-technical approach, have distorted the impact of
knowledge management and the role of ICT in organisations. The conclusion is that a
more practical approach is needed. In consequence, the present research adopts a
practice-based view to study the knowledge management phenomena from a holistic

point of view. This chapter also explains how this research has conceived KM and ICT



capabilities from a balanced and integrative perspective. In concluding, the examination
of existing relevant empirical studies concerned with knowledge management and
information systems from the capabilities perspective, demonstrates the contributions

of this research to the fields.

Chapter 4 discusses the nature of SMEs, their importance, their characteristics and their
strengths and weaknesses compared to larger firms. Their most appreciated strength 1s
flexibility, while their main weakness is their lack of resources. In spite of their
importance for the European economy, SMEs remain under-researched, especially in
the area of knowledge management. Therefore, this research will contribute to filling in
this gap. Further discussion regarding knowledge management and information and
communication technologies in SMEs takes place. Also, the chapter highlights the

importance of the mechanical engineering and machine sector in the UK.

Chapter 5 seeks to make clear the aims and objectives of the present research. Drawing
on the existing literature presented in Chapter 3, different themes and ideas converge
into specific research questions and hypotheses, reflected in a conceptual model. The
valuable contributions of this study to theory and practice are discussed. Afterwards,
the measurement of the different constructs involved in the present research is

presented.

Chapter 6 presents and discusses the methodological issues behind this study. The
methodology design process is fully explained, from the philosophical issues to more
practical aspects. After justifying the epistemological position of the researcher, the
goals of this research and the process of reasoning are explained. It continues to explain
the methodology and methods employed here: among others, 1ssues related to mailed

surveys such as the sampling method, the response rate or the questionnaire

development, are discussed.

Chapter 7 is the first chapter of results. This chapter deals with descriptive statistics and
simple bivariate analysis, that is, analysis limited to two variables. First, the general
charactenistics of the sample firms are described, followed by a second section about

the analysis of the organisational performance indicators. After descriptive statistics on

the current state of knowledge management practices and variables regarding ICT, and
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their relationship with organisational performance, are commented. The results give us

insightful overview of the possible future results regarding KM capabilities.

Chapter 8 presents the statistical results of several multivariate statistical analyses, that

1S, using more than two variables simultaneously with the aim of analysing the
relationship between dependent and independent variables, that is, performance and

KM and ICT capabilities respectively. The techniques employed are factor correlation,
partial correlations, regression analysis and canonical correlation analysis. As a result,

the hypotheses and research objectives presented in Chapter 5 are addressed and

discussed in relation to the existing theory and empirical researches reviewed in

Chapters 2 and 3.

Chapter 9 ends up this thesis by drawing the conclusions of the present research based

on the revision of the objectives defined in Chapter 5. Furthermore, the theoretical and
practical contributions of the present research for academics, practitioners and policy

makers are discussed. Finally, the chapter goes over the limitations of this research,

which points to possible future research directions.
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Chapter 2: Knowledge-Based View Of The Firm

The purpose of this chapter is to:

(1) Present a synthesis of the evolution of strategic theories or approaches with
the aim of providing an understanding of the origins of the knowledge-

based view

(2) Critically evaluate the strengths and weaknesses of the resource-based

view and of the knowledge-based view

(3) Define the position and assumptions of the present research in relation to

the theoretical basis

(4) Outline and justify some of the contributions awaited by this thesis as a

result of the critical evaluation of the theory
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2.1 Introduction

This chapter aims to introduce and discuss the theoretical basis underlying the present
research, the knowledge-based view (KBV) of the firm, which combines principles of

dynamic capabilities and evolutionary theory. The KBV of the firm is central in this

research since 1t assumes that knowledge and capabilities are the source of differential
organisational results. The dynamic capabilities approach 1s included given that the
present research 1s based on the assumption that knowledge is not a static concept but
its real value should be assessed in practice. The dynamic capabilities approach also
claims that organisational capabilities interact between each other, hence, the
relationship between knowledge management capabilities and information and
communication technologies capabilities will be examined. Furthermore, this research
considers that capabilities evolve over time and they are shaped by the organisational
history and contextual factors. Theretore, the evolutionary theory is also embraced.

This section will demonstrate the appropriateness to investigating the effect of

knowledge management and information systems on the organisational performance,

but also their interrelationship.

The chapter begins by describing the nature of the current economy. The changes
happened in the economy in last decades are reviewed since these have promoted the
shift from the traditional strategic approaches based on the firm positioning within the
market, to more introspective strategic approaches such as the resource-based view and
dynamic capabilities. Furthermore, the new conditions of turbulence and harsh
competition have made knowledge turn into a strategic source of competitive
advantage. The strategic role of knowledge in the new economy has promoted the
development of the KBV as a theory. Such theory originally derives from the resource-
based view (RBV), so its evolution over time until today will be presented and critically

evaluated with the aim of justifying the adoption of the KBV as the theoretical basis of

the present research.
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2.2 Towards the Knowledge-Based View of the Firm

Introduction

Strategy 1s a rather new field within management since it only dates back to the 1950s.
Those from the mechanistic perspective argue that strategy is a means of allocating
resources to a unique position (Quinn, 1980; Porter, 1985). However, this study
supports that the main objective of strategy is to explain the difference in performance
among organisations (Caves, 1980; Rumelt et al., 1991), since it 1s a usetul indicator of

how well organisations are co-aligned with the environment (Chakravarthy, 1986;
Farjoun, 2002).

The field of strategy has evolved along the last 50 years, developing different schools
of thinking. According to Mintzberg and Lampel (1999), ten schools of strategy

formation can be distinguished (design, planning, positioning, entrepreneurial,
cognitive, learning, power, cultural, environmental and configuration). See Mintzberg
and Lampel (1999) for a comprehensive discussion. Here it 1s worth pointing at the

main problem in the field of strategy: its fragmentation (Sanchez and Heene, 1997).

These different schools derive from different disciplines and, thus, concentrate on
different issues and levels of analysis. Mintzberg and Lampel (1999) call for a more
integrative approach in strategy formation. The researcher supports that the knowledge-

based view (KBV) of the firm might be an attempt to do so. As the focus of this thesis
is the KBV, the chapter will commence with a discussion as to how the strategy field
evolved through different stages, such as the resource-based view or dynamic

capabilities, until the development of the KBV.

Preceding the RBV

In the 70s and 80s strategy literature is mainly based on Industrial Organisation
economics (Hoskisson et al., 1999). Porter (1980) with his generic strategies and five
forces models is one of the most famous representatives of the Industrial Organisation
economics. He develops mechanistic explanatory models which prescribe plans of
action for the long term according to the position of the firm within the market. Its

focus is on the industry structures rather than on the firm. The firm is addressed as a

“black box™ which differentiates from other firms depending on their ability to manage
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mobility and entry barriers to the market. This is the reason why sometimes this theory
1s also denominated as the market-based view (MBV). The frameworks developed
within the MBV have been very popular (perhaps excessively) and still today Porter’s

five forces model is taught as one of the basic principles in strategy.

However, this approach assumes that there is equilibrium and that the market works in
perfect conditions of competition. It is based on the assumption that the world 1s stable
and predictable (Farjoun, 2002). Given the increasing speed of global competition and

technological change of the modern economy, markets are highly uncertain, so the
contributions of the MBV seems to have lost its value over the time. Therefore, if

markets are unpredictable due to their increasing turbulence, it seems reasonable to
shift the focus of attention from the external environment to the internal environment,
that is, the firm. As a consequence of the environmental unpredictability or, simply, of
the swing of the pendulum in strategy management (Hoskisson et al., 1999), strategy
takes up a more introspective focus in the 80s, adopting philosophies which aim at
opening up the “black box’ and improving the internal functioning of the firms. Even
Porter himself with his value chain concept seems to agree with this shift. Strategy
shifts the focus of attention to the functional level, adopting popular philosophies such
as Total Quality Management (TQM) and Business Process Reengineering (BPR). In
fact, an alternative approach to the MBV based on behavioural and organisational

perspectives and in tune with the RBV already existed within the strategy literature

since the 1950s. However, 1t had remained unconnected and overlooked by the

mainstream of economic strategy, the MBV (Teece, 1998a).

In the 1990s the resource-based view (RBV) becomes increasingly influential as it
agrees with the desired introverted approach but at an organisational level. But more
importantly, the RBV became more important following economic depression in the
early 1990s and a shift in the economy from a proliferation of demand over supply in
the 1960s, 1970s and early 1980s to a proliferate of supply over demand in the early

1990s. This meant that firms had to compete harder for customers and for increasingly

scarce and costly resources.

Since the resurgence of the RBV, further developments of the theory have appeared in

order to cope with its original weaknesses. Next section will address them.
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Origin of the RBY

One of the objectives of the present research is to empirically test the effect of the

internal composition of firms in terms of knowledge related- and ICT related- resources

and_capabilities on_the organisational performance. This objective comes out of the

following line of thinking. Although there are some precursors such as Selznick (1957)
with his idea of “distinctive competences”, it was Penrose (1958) who established the
foundations of the resource-based view as a theory, conceiving firms as bundles of
productive resources. In her book “The theory of the firm” Penrose claims that the basis

to compete resides 1n the heterogeneity of the internal composition of the firm, unique

for each firm due to the unique starting conditions and evolutionary paths of each firm.
However, in spite of the innovativeness of this theory at that time, until recently it has
not received sufficient attention. In fact, several authors (Wernerfelt, 1984; Rumelt et
al.,, 1991; Bamey, 1991) have supported the idea that internal analysis of the firms

accounted for more variance in performance than the industry effects in the last

decades.

“Resources” is the keyword of Penrose’s definition of firm. However, the RBV lacks

commonly agreed terminology and definitions of resources. In this study we support the

definition given by Wernerfelt (1934):

“Those attributes of a firm’s physical, human and organisational capital that do
enable a firm to conceive of and implement strategies that improve its

effectiveness and effectiveness”™ (p.171)

Physical capital includes tangible resources such as financial resources, technology,

machinery, etc. On the contrary, human capital and organisation capital are intangible

resources. Human capital deals with expertise, skills, relationships, etc. while
organisational capital with 1ssues such as structure, processes, culture, reputation, etc.
In some cases, different types of resources are interrelated among each other. For

example, physical technology, a tangible resource, is intrinsically linked to intangible

resources such as social relations, culture, etc.

Many types of resources have been distinguished within the literature (Sanchez and

Heene, 1997; Collis and Montgomery, 1995; Grant, 1991; Teece et al., 1997). The
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framework suggested by Maier (2004) is presented here (Figure 3), given its

comprehensiveness and its linkages to competitive advantage.

However, not the simple possession of resources might provide with competitive
advantage. Given the current harsh competition, resources might be copied and/or
transferred by competitors almost immediately. Therefore, resources should aim to
facilitate sustained competitive advantage. With this aim, different taxonomies of the

criteria that resources should meet are provided in the literature (Hamel and Prahalad,

1994; Barney, 1991; Grant, 1991, Peteraf, 1993). The most commonly addressed within

the literature are shown in Figure 2.

Value Heterogeneity
Rareness Ex ante limits to competition
Imperfect inimitability Imperfect mobility
® History dependent | Ex post limits to competition
e Causal ambiguity

| e Social complexity
Imperfect substitutability |

Figure 2: Resource features to achieve sustainable competitive advantage

The main idea underlying the above criteria can be summanzed as “sustained valuable
uniqueness”. Uniqueness refers to the fact that if a resource 1s widely available cannot
differentiate firms among each other. Unique resources must be rare and heterogeneous
and can derive from ex ante limits to competition (e.g. economies of scales, unique
location). But this rareness must be preserved from being copied or transferred by

competitors and, thus, lose its uniqueness feature. In consequence, rare resources must
also be non-substitutable and imperfectly mobile, that is, difficult to be replaced or
transferred in order to be sustainable over the time. Sustainability might depend on ex
post limits to competition such history dependence (e.g. brands, technological know-
know), causal ambiguity or social complexity (e.g. organisational culture). Williamson
(1975) refers to asset specificity in order to assess the lack of transferability of assets
intended for specific use in a given transaction to other uses. He claims that asset
specificity can be in three forms: site specificity, physical specificity and human asset
specificity. These three aspects are equivalent to imperfect inimitability and imperfect

‘substitutability due to location, specific uses and human skills related to the assets.
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Finally, a resource might be sustainably unique but not provide any value with respect

to the competitors. Therefore, a resource must be also valuable. However, it must be
noticed that the assessment of the competitive superiority of resource must be carried
out according to the market conditions and that the resource value might be eroded by

time and hard competition (Rumelt, 1984). This situation has been named as time

diseconomies by Dierickx and Cool (1989).

Wade and Hulland (2004) integrate the two classifications of criteria explained above

within the following framework (Figure 4):

Competitive Advantage Phase

i

!

|

|

: Is sustained over time
|

' : due to resource...
' which

|

!

]

]

]

|

|

Productive use of
firm resources
which are...

leads to

—_—,
Short term

-7 -imitability
-valuable ?ﬂﬁz;: -substitutability
rare -mobility
-appropriate
Ex ante limits to competition Ex post limits to competition
Value ...sustain... 'I Low substitutability

Rarity sustain. .. \  Low mobility

:—-—I— Low imitability
(Source: Wade and Hulland (2004))

Figure 4: Getting sustainable competitive advantage from resources

In general, intangible resources are keener to meet the previous requirements, since
they are more likely to provide competitive advantage. In contrast, the possession of
tangible resources might be a matter of availability of financial resources. According to
Itam1 and Roehl (1987), “invisible” resources are more likely to be the only real source
of competitive advantage that can be sustained over time. These resources are

unattainable with money alone and consume time to be developed. Furthermore, their

history dependence, causal ambiguity and social complexity make them difficult to be

imitated or transferred.
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The 1ncreasing significance of intangible resources has stimulated the recent

convergence of RBV and knowledge management, emerging as a sub-stream of the
RBV, the Knowledge-based View (KBV) (Kogut and Zander, 1992; Grant, 1996;
Spender, 1996; Hoskisson et al., 1999; Eisenhardt and Martin, 2000; Eisenhardt and

Santos, 2002; McGee and Thomas, 2004), which focuses on a specific resource inside

the firm: knowledge.

Nevertheless, in spite of its useful insights, the RBV has been often criticised because

of overlooking the market conditions (Priem and Butler, 2001). This research takes into

account this critique and limits its focus to SME manufacturers within a unique sector

the mechanical engineering and machine sector. While the environmental models focus
on the external consistency of the firm with the market conditions in excess, the RBV
also narrowly concentrates on the internal consistency between strategy and the
organisational elements (Farjoun, 2002). However, resources interplay with the market
forces, thus the RBV should not be a pendulum swing to the opposite direction of the
MBYV but an integration of the environmental and the internal focus (Collis and
Montgomery, 1995). In order to diminish this downside of the RBV, Bamey (2001)
suggests that any good research must begin by analysing the market since it will

establish whether different resources are valuable or not.

Interestingly, another weakness of the RBV is its assumption of economic equilibrium

(Priem and Butler, 2001), so criticised within the MBV, but with an inward focus. The
topic _of knowledge management itself overcomes this weakness since knowledge
management should be assumed as an ongoing and dynamic process which constantl

matches the markets’ needs. However, the original assumption of the RBV was the
opposite. Penrose (1958) supports the idea of disequilibrium, flexibility, organisational
learning, among others. As Foss (1999) points out, there have been misleading
interpretations of the masterpiece of Penrose’s theory of the firm. In reality, her
approach was towards a more dynamic view of the firm, in constant adaptation, in order
to cope with the changes of the uncertain world. Within this line, Nelson and Winter

(1982) describe competition as a dynamic process which involves uncertainty and

disequilibrium.
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Developing the RBV: the notion of Capabilities

In the present research a comprehensive view of capabilities associated to knowledge
management and ICT is adopted. Technology is usually studied as a technical and
tangible resource, however the present study evaluates ICT capabilities from a holistic
view, including the human skills and capacities associated to ICT. In this way, it will be

possible to estimate the real value of information systems as a capability.

The stance taken in this thesis is that capabilities are embedded in oreanisational

routines and process. Thus, this research aims to contribute to filling in the existing gap

in the literature, by paying attention to the organisational processes and practices within
the firms in relation to knowledge management and ICT. However, not only the content
of these processes will be studied, but also the format in which these practices take

place (e.g. formal vs. informal means). The theoretical justification for adopting this
stance derives from the evolutionary theory. As seen in the previous section, an initial
development on the RBV adopts a non-appropriate static view of the resources (Priem

and Butler, 2001). Indeed, the possession of particular assets does not imply that full

use of them is made, or what is more, that they are used in the same way in all the
cases. Using Penrose’s terminology, the uniqueness of resources comes from their

service.

For example, the fact that two firms possess the same information technology does not
imply that this will add value to firm to the same extent. Individuals’ skills to use them,
managerial skills, organisational i1ssues such as structure, and previous experience in
dealing with information technology would determine the impact of such technology on
the organisations. However, information technologies are usually considered from the
technological point of view, forgetting all the intangible and tacit aspects involved (see
Figure 4 (Maier, 2004)), where technology appears as a tangible resource). Information
systems capabilities should be addressed by taking into account all the tangible and
intangible resources involved. For example, such information systems resources are
comprehensively classified by Powell and Dent-Micallef (1997) as human resources,

business resources and technology resources. The RBV has indeed uncovered the

strategic value of information systems resources by opening the view of information
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system within firms (Wade and Hulland, 2004), including not only technical issues but

also organisational and behavioural aspects which are determinant in the impact of

Information systems in organisations.

The need for adopting more comprehensive view of resources is consistent with the

idea of capabilities defended by Amit and Schoemaker (1993), who argue that the
value of resources does not reside in the resources themselves but in their utilization, in

the way they are deployed. Therefore, capabilities can also be seen themselves as
intangible resources. In fact, although resources and capabilities are conceptually

different, both terms are usually used interchangeably. This has contributed to the
terminological confusion in the RBV, where abundant terms have been created
(resources (Barney, 1991); assets (Williamson, 19735; Teece and Pisano, 1994); firm
attributes (Wernerfelt, 1984); (core) capabilities (Grant, 1996; Amit and Schoemaker,
1993), dynamic capabilities (Teece and Pisano, 1994; Eisenhardt and Martin, 2000),
core competences (Hamel and Prahalad, 1994), search routines (Nelson and Winter,

1982), distinctive competences (Selznick, 1957))

Capabilities are unique in themselves since they are highly path-dependent. That is,

past experiences, the events through which the firm has undergone shape the way in
which a firm behaves and, as a result, its capabilities. According to Helfat and
Raubitschek (2000), capabilities have a life cycle (founding, development and maturity)
determined by selection of events. The unique history of every firm makes capabilities
difficult to be copied and, 1n consequence, a potential source of sustainable competitive

advantage.

This research will investigate the organisational processes and_differing practices
regarding knowledge management within the firms and relate this to organisational
performance, since this is an issue where the literature shows a lack of other published
research. The importance to do so is that capabilities are intimately related to the
evolutionary theory of economic change proposed by Nelson and Winter (1982). They
believe that organisations slowly adapt to the changes in the environment according to
the organisational routines, which are socially constructed knowledge accumulated by

experience. The experiential learning provides firms with search and renewal
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capabilities which will be the key to adapt to future changes. Thus, unlike resources,
capabilities are embedded in the organisation and its processes (Makadok, 2001) or

routines (Eisenhardt and Martin, 2000). As a consequence of the attempt to understand
the renewal phenomena, strategy is shifting the focus to the micro-dynamics of

organisational processes (Johnson and Bowman, 1999). In fact, some scholars have

even proposed a new stream of the RBV, the “practice-based view”. Antonacopoulou et
al. (2005) criticise that, although operational practices enact the organisational renewal,
they are not receiving due attention. Indeed, sometimes they are ironically addressed

from a static perspective (e.g. Majumdar, 2000).

In a similar vein, Chandler (1990) states that organisational capabilities are also
embedded in the organisational structures, since the coordination of resources often

affects the hierarchy and the management of the firm. Therefore, the present study will

also investiecate whether the oreanisational structure and structural aspects such as
internal turbulence, control and centralization have a differentiatine effect on the

results.

Dynamic Capabilities

Given their intrinsic interrelationship, the achievement of sustainable competitive
advantage might come from the synergistic interaction among capabilities and
resources (Andreu and Ciborra, 1996). Resources and capabilities might complement
among each other, creating co-specialized assets (Teece, 1982). This interaction
phenomena might be the source of firm heterogeneity (Dierickx and Cool, 1989).

Indeed, the fit between key resources might be the determinant of differences in

organisational performance (Whittington et al., 1999).

Teece et al. (1997) introduce the concept of dynamic capabilities which they define as
“the ability of firms to integrate, build, and reconfigure their resources and
competencies over time’ (p.516). This ability developed over time is part of the
organisational renewal process and might be the source of sustainable competitive

advantage in the current dynamic and complex environment (Teece, 1998a).
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Teece et al. (1997) stress that competences should not be replicable and imitable. For
example, tacitness, firm-specific history, observability of the technology or the
organisation, and regional forces are some of the factors that make replication and
imitation of dynamic capabilities difficult. Nevertheless, revisiting the criteria proposed

by Barney (1991) (valuable, rare, inimitable, and non-substitutable), Eisenhardt and
Martin, (2000) state that competitive advantage derives from valuable, somewhat

somewhat rare, equifinal, substitutable, and fungible dynamic capabilities, since
“Although dynamic capabilities are idiosyncratic in their details and path dependent in

their emergence, they have significant commonalities across firms (popularly termed

‘best practice’)” (p.1105).

One of the contributions of the dynamic capabilities is the fact that resources are treated
as part of bundles of resources, rather than the approach of the RBV of considering

them as singular distinct factors (Black and Boal, 1994). Firms should be conceived as
systems where resources and capabilities are interactively interrelated with the aim of
carrying out the firm objectives (Sanchez and Heene, 1997). Therefore, resources and

capabilities should be considered jointly due to their interactions. In fact, firms achieve

their objectives by organizing the use of their own resources together with the resources

acquired from outside (Penrose, 1953).

The aim of the present research is to empirically research the interrelationship and
complementarity between knowledgee-based capabilities and ICT capabilities b

adopting the dynamic capabilities approach. In this way, this research will also
contribute by offering some empirical grounding of the RBV (Priem and Butler, 2001);
(Eisenhardt and Martin, 2000). Within this line of reasoning, the study of how different
capabilities can complement and interact synergistically might give very useful
insights. For example, the combination of technical and human capabilities is supported
by Hamel and Prahalad (1994) who argue that organisational capabilities are “bundles

of skills and technologies rather than a single discrete skill or technology” (p.223).

Regarding knowledge management, it seems reasonable to adopt a socio-technical
systemic approach and study in detail its interrelationship with information and
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