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Abstract

The purpose of this paper is to investigate how information and communication technologies are
used for service standardisation, customization, and modularization by knowledge intensive
service firms through the development and empirically validation of a knowledge-based
framework. This paper uses 59 in-depth interviews, observational data, and document analysis
from case studies of three service related departments in high-technology, multinational KIBSs.
Prior research does not conceptualise the relationships between service customisation,
standardisation and modularisation. This paper seeks to overcome this gap by integrating
insights from research on the role played by both knowledge and ICTs to construct and validate
a framework to deal with this gap. It outlines the implications for service firms use of ICT to
deal with increasing knowledge intensity as well as indicating the circumstances

under which service knowledge is best customised, standardised and modularised. Further
testing in other industries would prove useful in extending the usefulness and applicability of the
findings.The originality of the paper lies in developing and validating the first framework to
outline the relationship between how service knowledge is customised, standardised or
modularised and indicating the associated issues and challenges. It emphasises the role of
knowledge and technology. The value of this framework increases as more firms deal with
increasing knowledge intensity in the services they provide and in their use of ICT's to reap the

benefits of appropriate knowledge re-use.

1.0 Introduction

It is possible to achieve service deployment efficiently through service processes which are
standardised (Bottcher and Klinger, 2011, Davis et al., 2007, Sundbo, 2002, Tuunanen and Cassab,
2011). This is not always suitable (Gallouj and Weinstein, 1997), particularly when the services
are specialised (Aas and Pedersen, 2013) and necessitate customised solutions (Nordin et al.,
2011). Modularisation of services has been suggested as a method of balancing customisation and

standardisation (Meyer and DeTore, 2001, Miozzo and Grimshaw, 2005). The lack of detail
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regarding how these concepts relate to each other provides a theoretical gap that this paper seeks
to address. In addition, this study focuses on knowledge intensive business service (KIBS) firms
where the complexity of the underlying knowledge is particularly important (Nordin et al., 2011),
used to create value (Leiponen, 2006) and where the underlying services were posited to be more
customised than traditional firms (Muller and Doloreux, 2008, Bettiol et al., 2012) as well as being
seen to employ standardisation (Tether et al., 2001, Bettiol et al., 2012, Sundbo, 2002) and
modularisation (Bettiol et al., 2011, Sundbo, 2000, Peters and Saidin, 2000). Another key site
selection criterion was that the firms chosen would employ information and communication
technologies (ICT) as this has been identified as enabling customisation through developing
individualised relationships with customers (Rust and Miu, 2006) was well as replacing service
encounters (Glushko and Nomorosa, 2013, Paluch, 2014) through self-service (Ostrom et al.,
2015) by standardising services (Rust and Huang, 2014). It is therefore important that any
framework take into account the effects of ICT. This paper seeks to examine the effects of
increasing knowledge complexity in knowledge intensive business services (KIBS), the use of
information systems by service firms in response to differing views in the literature, develop and
empirically test a framework that examines the classification and interaction of standardisation,

customization, and modularisation in these ICT mediated KIBS contexts.

This paper is structured in the following way. We begin (section 2) by examining the
standardisation, customisation of modularisation in the services literature (2.1) and more
specifically in KIBS (2.2) as well as considering the effect of ICT (2.3). Based on this we argue
that there is a lack of detail in how these concepts relate to each other and this theoretical gap,
conceptualising the linkages between these three concepts and a need to better understand if and
how they interact when KIBS employ ICT. We maintain that there is a lack of an existing
framework within the literature to identify when different types of systems support is of more or
less use. To overcome this lacuna we develop a theoretical model in section 3. The research
methodology and case selection criteria are presented in section 4 using 59 in-depth interviews
across three case being used to empirically validate the model in section 5. Next we discuss the

implications of the validated model in section 6 and outline out main conclusions in section 6.

2.0 Literature Review
2.1 The Standardisation, Customisation and Modularisation of Services

Processes are a central characteristic of services (Lovelock and Gummesson, 2004, Zeithaml and

Bitner, 2000). Value is co-created (Edvardsson et al., 2005, Andreu et al., 2010, Shaw et al.,
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2011) through an interactive process between client and service provider (Gronroos, 2011) or,
alternatively, through the interaction of client and supplier processes (Payne et al., 2008, Carlborg
and Kindstrom, 2014). As opposed to designing service processes to be dynamic and flexible, to
support co-creation, it is also argued by (Ostrom et al., 2010) that service processes can be rigid
and standardized in design, produced for, rather than with, customers. This gives rise to two

alternative, and very different, forms of services.

Efficiency in service deployment may be achieved through standardising service processes
(Bottcher and Klinger, 2011, Davis et al., 2007, Sundbo, 2002, Tuunanen and Cassab, 2011) This
enables services to be transferable across markets (Olivia and Kallenberg, 2003) and reduces the
need to produce knowledge with customers (Bettiol et al., 2012). Standardisation is not suitable
in certain situations; such as where each service transaction may result in a particular set of
circumstances, either in response to a specific client problem or as a result of production on
demand, or where some service characteristics cannot be determined a priori (Gallouj and
Weinstein, 1997). Specialised services often require interaction with clients due to the

inseparability service characteristic (Aas and Pedersen, 2013).

Customized services may result from high levels of interaction with clients products (Vence and
Trigo, 2009) or, looked at from another viewpoint, the provision of highly customised solutions
requires providers have a better understanding of their customers which enables closer
relationships to develop (Nordin et al., 2011). A disadvantage of customised offerings are higher
costs due to dedicated resources, customer specific knowledge, and a requirement to continually
adjust the offering in line with changes in the needs and situation (Johnson and Selnes, 2004). As
customer needs become more diversified and heterogeneous this balancing of standardisation and

customisation becomes increasingly difficult (Bask et al., 2011).

A number of researchers have argued that a balance needs to be struck between these two
alternatives (Nordin et al., 2011, Olivia and Kallenberg, 2003). It is suggested that this could be
achieved using modular approaches that balance customisation with standardisation (Meyer and
DeTore, 2001, Miozzo and Grimshaw, 2005). Cabigiosu et al. (2015) argue that the uses of
standard procedures are a constitutive element of modular services. Modularity is a compromise
that involves reconfiguring components, themselves an assembly of standard products and
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