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Abstract

Background Every company nowadays needs to use ICT artifacts to cope with the busi-
ness development. The adoption and use of ICT involves different actors
who make sense of ICT in relation to their work environment. This thesis
focuses on the relationships between the actors involved in SME’s ICT
adoption and their influence upon the process.

Purpose The purpose of this thesis is to explore the interactions between different
actors in the SME’s network and analyze how they influence the SMEs ICT
adoption process.

Method An embedded single case study strategy was chosen as research strategy, in
line with the explorative nature of the purpose. A conceptual framework
was created giving structure to the entire research. The empirical data was
gathered through observations, one in-depth interview and ten semi-
structured interviews. The method used for data analysis had the same qual-
itative and deductive nature following the areas highlighted by the concep-
tual framework; the data was summarized condensing meanings around the
relationships between actors and the evolution of the sense-making process
of ICT adoption, in order to provide answers to the two research questions.

Conclusion The research has shown that the customer and the strategic suppliers as
human actors have an important influence on the sense-making process of
ICT adoption as well as the non-human actor - the ICT artifact. The actors
are influencing the ICT adoption process through series of adaptive pro-
cesses generated by an inter-organizational sense-making process shaped by
the design of the ICT artifact. The study contributes to the body of
knowledge through a new construct that enriches the conceptual framework
with the findings of the research.
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Introduction1
The purpose of the introductory chapter is to provide meaningful preliminary insights in the topic of the thesis. This
chapter first discusses relevant background information, ensuring a problem statement and completes with the purpose
and research questions of this research, followed by the delimitations of the study. The chapter ends with the thesis
outline.

Background1.1

Companies regardless their size, need to adopt Information and Communication Technology
(ICT) in order to cope with the general business development. ICT adoption is important through
its multitude of benefits like increased financial, operational and environmental performance, bet-
ter internal communication within the Supply Chain (SC), increased market share, access to new
markets, effective working procedures and improved organizational learning (DeGroote & Marx,
2013; Su & Yang, 2009; Kotelnikov, 2007; Meacham, Toms, Green Jr, & Bhadauria, 2013).

Small and Medium sized Enterprises (SMEs) have limited resources compared to larger enterpris-
es, and therefore they often lack dedicated departments that support specific functions like ICT
(Björnfot & Torjussen, 2012). When deciding to invest in ICT, they adopt a business view on the
investment with more focus on the economic benefits of the investment, shorter lead times or
streamlined processes (Gäre & Melin, 2011). This is why the collaboration with the other network
actors is essential in order to reach into specific expertise (Tan, Smith & Saad, 2006). These exter-
nal resources are typically accessed through a firm’s business network, namely its suppliers and cus-
tomers (Tomlinson & Fai, 2013) within the vertical SC and in some cases, collaboration with com-
petitors, complementing companies within the horizontal SC (Björnfot & Torjussen, 2012).

The ICT adoption processes in SMEs differ from the ones in larger enterprises. The difference lies
in the infrastructure each of them relies on. To build their firm-wide infrastructure the larger com-
panies have the power to invest in software, hardware equipment and ICT while SMEs rely more
on above-mentioned external relations and on the public infrastructure (Gäre & Melin, 2011). In
Sweden, 99.4% of the firms are SMEs but their total expenditure on ICT is low compared to the
expenditure in bigger enterprises. Between 2009 and 2013 larger firms have increased their ICT use
by 25%, mostly in regard to software products. The use of ICT services from companies in the
same holding has increased about 7%. SMEs kept approximately the same ICT expenditure trend
as in the previous years but with a tendence to spend more on hiring equipment and access
services from specialised companies (Statistics Sweden, 2015).

ICT adoption is a dynamic process, a formative context that is in constant movement, viewed as
the interplay between different inter- and intra-organizational actors, humans representing differ-
ent companies in the network, but also non-humans as the ICT artifact that is to be implemented
(Eze, Duan, & Chen , 2014). Each of them, through the lens of personal thinking and experience,
relates to the technology and perceives potential influences on its everyday work and strategic
plans (Weick, Sutcliffe, & Obstfeld, 2005; Tan, Chong, & Uchenna, 2010). The result of this inter-
action and understanding process is transferred into the company as concrete measures in the pro-
cess of adopting ICT (Gäre & Melin, 2011; Medlin &Törnroos, 2014).
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Problem statement1.2

SCs are constructed as a network of business relationships between different actors, and each of
them interprets ICT applying its own understanding and according to its interests (Medlin &
Törnroos, 2014; Bijker, 1995; Orlikowski, 2000). Bringing ICT into a workplace can trigger differ-
ent perceptions from different group members and the ICT artifact adopted can function or not
depending on the adoption purpose or the way it is used (Bijker, 1995). In an SME different actors
of the network might bring their influence on the ICT adoption process as decision making is not
an individual process, the decisions being influenced by the interactions between numerous actors
with different views and perceptions (Gäre & Melin, 2011; Eze et al., 2014; Tomlinson & Fai,
2013).

The process of adopting ICT in a SME context is recognized as not being “constant, straightforward
and certain; instead it is dynamic, interactive and an ongoing” (Eze et al., 2014, p 521). The shape of the pro-
cess, the success of the adoption and the benefits for the adopting company are dependent on the
way human actors within the company perceive and accept the changes imposed by the new ICT
artifact (Gäre & Melin, 2011; Al-Natour & Benbasat, 2009; Barrett, Grant, & Wailes, 2006). The
whole process implies interaction between different actors, humans and non-humans, and brings
into the firm repeated processes of sense-making and sense-giving where the actors relate to the
technology and embrace it into their working environment. That involves identity construction or
reconstruction in respect to the new technology and negotiations on “sorting relevant meanings from ir-
relevant to reach a shared understanding” (Gäre & Melin, 2011, p.531).

Previous studies were conducted to analyze the process of organizational sense-making in change
processes in general (Bijker, 1995; Orlikowski, 2000) or in ICT adoptions in paticular (Gäre &
Melin, 2011). The process of sense-making was moved to a network level by a study conducted by
Medlin and Törnroos (2014). In an inter-organizational context different actors at different levels,
led by their own interests are communicating concepts and ideas that are transmitted in the net-
work and the inter-organizational sense-making is created as “a joint and multi-actor understanding of the
way resources activities and the network of actors can change” (Medlin & Törnroos, 2014, p.1096).

Gäre and Melin (2011), suggest further research for better understanding the actors involved, and
their influence in the process of sense-making of the ICT adoption in SMEs. Medlin and Törnroos
(2014), elaborate on the social and collective nature of sense-making. A gap in knowledge was re-
vealed by the above-mentioned studies, researching the actors involved in sense-making ICT adop-
tion in SMEs, taking into consideration their environment.

This study contributes to the actual body of knowledge by focusing on the relationships between
the actors involved in SMEs ICT adoption, both human and non-humans. New insights will be
brought by using the lens of ANT to assess the way actors perceive the ICT adoption process,
since this will recognize the dynamics of the interaction between them and their influence on the
process.



3

Purpose and research questions1.3

The problem statement identified the need for further study on the actors involved and their influ-
ence upon the sense-making process of ICT adoption in a SME. Their interaction is a socio-
cognitive process of creating and mediating understanding, where individuals sense-make the ICT
in relation with their work process. Further, their understanding is transmitted into the organiza-
tion, influencing it through several sense-giving processes where the result of the previously devel-
oped, multi-actor understanding is transformed into concrete measures.

The main stream of research on social-cognitive processes applied in ICT adoption was limited to
the sense-making processes at the organizational level (Bijker, 1995; Orlikowski, 2000; Bijker,
2005), until Medlin and Törnroos (2014) had moved the focus on the network level by looking at
sense-making as being inter-organizational process. The last mentioned study helped the authors
articulate the purpose of this research as:

To explore the interactions between different actors in the SME’s network and analyze how they influence the
SMEs ICT adoption process.

In order to fulfill the purpose of the thesis, the following research questions (RQ) were generated:

RQ1: Which actors of the network influence the sense-making of ICT adoption in a SME?

After identifying the actors, the purpose will be fulfilled by answering the second RQ:

RQ2: How can the actors of the network influence the ICT adoption process in a SME?

To answer the research questions the authors used empirical data gathered from a small produc-
tion company located in Jönköping, Zenergy AB. The company is a Swedish SME that develops,
manufactures and sells energy-reducing and environmental friendly modules for all forms of flexi-
ble housing solutions, usually used in construction projects.

Delimitation1.4

To narrow down the scope of the study and make it more reliable and feasible, some delimitations
were made. The empirical data was gathered through a single case study conducted in a small pro-
duction company that was in the process of adopting an ICT artifact – an ERP solution. The rela-
tionships between the SME and its network actors were studied in order to analyze the process of
sense-making of ICT adoption, and the data was gathered from members of the vertical SC, by in-
terviewing internal actors, suppliers and the customer.

Moreover, the focus of the study is on the sense-making process, on the way different actors de-
velop perceptions of the ICT adoption process, independent of the particularities generated by the
ICT artifact. The specificities of an ERP implementation were not taken into consideration. The
authors looked at the implementation process in general, through the lens of the ANT framework
developed by Eze et al. (2014). The process was seen as divided into four phases: inscription,
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translation, framing and stabilization. The empirical data covered only the first two stages, inscrip-
tion and translation, since the studied company has not reached the third and the fourth phase of
the ICT artifact adoption process.

Thesis outline1.5

For the reader’s convenience, the authors constructed an outline of this thesis (see Figure 1.1).

Figure 1.1 Thesis outline.

Chapter 1 Introduction

Aims to introduce the topic of  the research, by describing the
background, problem statement, purpose  and research
questions. The chapter ends with the delimations.

Chapter 2 Frame of  Reference

Provides an extensive literature review, clarifying the key
definitions and theories used for fullfilling the puropse of
this study.

Chapter 3 Methodology

Explains how the research was conducted, showing the
adopted research approach, method, strategy and the data
collection techniques.

Chapter 4 Empirical Findings

Presents in a logical way the empirical findings gathered by
observation, in-depth interview and semi-structured
interviews.

Chapter 5 Analysis

Analyses the empirical data through the lens of  the
theoretical frame of  reference presented  in chapter 2.

Chapter 6 Conclusion and Implication

Provides answers to the research questions as well as
theoretical and managerial implication. The chapter ends with
the limitations of  the study and ideas for further research.
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Frame of reference2

For the purpose of this research, the authors have combined and integrated existing literature and previous research
on the studied topic. The aim of this section is to provide the reader with basic understanding of the topic and motiva-
tion for the theories that were selected. In the end of the chapter, the authors present a conceptual framework that
combines the relevant theories and guides the research.

Connection between theory and RQ2.1

The Figure 2.1 shows the connection between the selected theories and the research questions.
Some of the theories are relevant to both questions while some of them are applicable to only one
question.

Figure 2.1: Connection between theory and RQ.

The frame of reference is organized in two parts. The first part offers insights on the specific envi-
ronment that surrounds an SME in the process of ICT adoption (subchapters 2.1, 2.2, 2.3). The
second part elaborates on the actors, humans and non-humans, the relationships that develop be-
tween them and the interest that guides them (subchapters 2.4 and 2.5).
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The SME environment2.2

Christopher (1998) defines the SC as “a network of organizations that are involved through upstream and
downstream linkages in the different processes and activities that produce value in the form of products and services in
the hands of the ultimate consumer” (Tan et al., 2006, p. 238).

The network of an organization can be systematized according to three essential components: the
nature of the content that is exchanged between actors, the governance mechanisms in relation-
ships, and the network structure created by the crosscutting relationships between the actors. The-
se three components are the key elements explaining the impact of network on the company’s ac-
tivities and outcomes (Hoang & Antoncic, 2003).

During the years, the concept of SC network management has evolved from traditional purchasing
role to outsourcing activities and forming strategic relationships bringing more focus on the rela-
tionship between the members of the network (Håkansson & Snehota, 1989). SMEs have limited
resources comparing to larger enterprises, so through collaboration with others within the network
will produce the most benefits, as they can reach into other’s expertise. Therefore the effective
management of the entire supply chain has become critical for the overall performance of a com-
pany (Tan et al., 2006).

Figure 2.2: The map of collaboration between SME and its network (Björnfot and Torjussen, 2012, p.47).

As presented in Figure 2.2, SMEs interact with their business network and their collaboration
might be vertical, with their clients and suppliers, horizontal with complementing companies or
competitors, and lateral as a mix of the first two mentioned (Björnfot & Torjussen, 2012). SMEs
lack of resources like dedicated ICT departments or infrastructure can be overcome by accessing
to the competences and infrastructure of other network actors. These external resources are typi-
cally accessed through a firm’s business network (Tomlinson & Fai, 2013). The SME can reach out
for specific competence to the actors within the vertical SC, the clients and the suppliers, and in
some cases to actors within the horizontal SC, like complementing companies or even collabora-
tions with competitors (Björnfot & Torjussen, 2012). Strong collaborative networks between com-
panies are important for innovative activities both through direct and indirect means. This because
firms within those network ties can deliberately use the inflows of knowledge to speed up their
own innovations and activities. The same thing happens with outflows of knowledge from a com-
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pany, which on the other hand may be used (occasionally indirectly) by others in the network
(Tomlinson & Fai, 2013).

According to Björnfot and Torjussen (2012) many SMEs are vulnerable financially, because they
usually are depended on only few large customers. The SMEs are often managed in an informal
way with focus on sales and production and they have limited resources therefore they often lack
qualified specialists in areas like ICT if ICT is not in direct relation with their business orientation.
According to Sandbergs (2007) the internal excellence of a company is not enough in today’s busi-
ness environment, there is also a need for external excellence in the whole SC to gain significant
benefits, such as reduction of costs and improved services.

ICT adoption in SMEs2.3

ICT use and adoption varies among enterprises largely depending on size and ICT competence,
where smaller enterprises have more limited resources in this respect (Tan et al., 2010). SMEs have
lack of own ITC infrastructure and according to Gäre and Melin (2011) there is a strong connec-
tion between ICT use and the amount of cooperation with other companies, different kind of sup-
pliers and external actors in general. The perception of the users that become accustomed to new
technology rapidly is that ICT artifacts emerge into their company by collaboration with external
actors capable to deploy different kinds of technology. They possess the power of knowledge and
competence and are capable of legitimizing technology change and to mobilizing motivation to re-
newal (Gäre & Melin, 2011; Tomlinson & Fai, 2013).

The study performed on Swedish SMEs by Gäre and Melin (2011) points out the external relations
that are tied predominantly with customers and suppliers and is confirmed by official data from
Statistic Sweden (2015) that show the tendency of the SMEs to rent equipment or to use the ser-
vices of specialized companies from their network. Demanding customers can usually have a pow-
erful impact on product or technology development, and in customer-oriented networks there is
always a more rapid pace of innovation and penetration of new technologies (Cox, 2001). This
power regime is met in the case of contract manufacturing industry for example and it promotes
implementation of new techniques e.g. electronic data interchange (EDI), a standard for exchang-
ing messages that is more or less imposed on suppliers, and subcontractors by large and influential
customers (Gäre & Melin, 2011).

2.3.1 ICT adoption influencers

Kang, Archer, and Wang (2008) in their study on the adoption of online supply chain solutions in
SMEs define the factors that are influencing the SMEs to adopt ICT. The study takes into account
the interests of both the internal influencers, taking the SME as focal actor and the external ones,
those of the actors of the network, suppliers and customers.They are presented below in Table 2.1.
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Factor ICT Adoption influencers

Strategic

Characteristics of the firm
Management strategy
Financial (amount, predictability, ROI)
Compelling overall benefits
Information sharing, alliances

Organizational

New organizational capabilities
Organizational readiness
Resistance to change
Amount of change in behavior required

Transactions and
products

Demand volatility
Transaction cost reduction
Reduction in information distortion
Improved information quality
Transaction volumes
Relative power of largest customer or supplier
Transaction, product complexity

Environmental

Special customer demands
Influence of major customers, suppliers
Improved supplier relationships
Improved competitive position
Long term relationships with customers, suppliers

Technological

Operational, infrastructure incompatibilities
Characteristics of new technologies
Involvement of major partners
Easy, rapid technological solutions

Table 2.1: ICT adoption influencers adapted after Kang et.al (2008).

As presented above, the ICT adoption influencers for SMEs can be divided into five categories:
 Strategic – The SMEs realize that ICT adoption can support and influence in a positive way

the strategic objectives and development;
 Organizational – adopting ICT helps the SME reach new organizational goals and develop

new capabilities;
 Transaction and products – ICT supports the day to day activities of the SME bringing

work process fluidity, improved informational flow and the possibility to implement more
complex analysis and reach productivity goals;

 Environmental – reaching the SMEs environment, finding new efficient ways to communi-
cate with suppliers and customers and improve SMEs competitive position in its network;

 Technological – adopting ICT and making use of technology can help the SME to better co-
ordinate the activity and find new innovative solutions to old problems and reach efficiency.
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2.3.2 ICT adoption benefits for SMEs

Bringing ICT into the SMEs day to day activity has multiple benefits in all the layers of the activity.
Kotelnikov, (2007) has developed a visual representation of those benefits grouped under Porter's
Value Chain (Figure 2.3).

Figure 2.3: Benefits of ICT Tools Categorized under Porter's Value Chain (Kotelnikov, 2007, p.12)

ICT adoption means better communications with the SC letting the company reach out its clients
and suppliers, permitting improved inbound and outbound logistic flows. A wide array of suppliers
opens itself to the SME increasing outsourcing opportunities and access to purchasing virtual mar-
kets. The relationship with the clients moves to new dimensions by using ICT artifacts like Cus-
tomer Relationship Management software. Share information across the SC in real time enhancing
collaboration. Working with the same information builds trust that is essential for creating and
maintaining network relationships (Su & Yang, 2009).

By adopting ICT artifacts as E-commerce applications and online marketing the SME can extend
its activities to new market segments and increase revenues and market-share. Artifacts like Enter-
prise Resource Planning (ERP) software, Warehouse Management Systems (WMH) improve the
operational performance of the company. In the manufacturing industry, ICT permits rapid proto-
typing and special manufacturing applications. The whole infrastructure of the SME benefits from
better accounting and financial management practices, improved internal communication and bet-
ter organizational learning processes (Kotelnikov, 2007).
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ICT adoption has a positive impact on the SC agility by improving the capacity of the SME to
sense and respond to market changes. Better sensing market changes is achieved by increased qual-
ity of information and the faster response to market changes is translated in increased peed of ex-
ecution of coordinated plan through the SC (DeGroote & Marx, 2013).

Implementing ICT and the capability of sharing information with SC partners promotes the for-
mation and establishment of the technological environment for the development of green infor-
mation systems mediators in relationship between supply chain information sharing and environ-
mental performance (Meacham et al., 2013).

Formative infrastructures2.4

Gäre & Melin (2011) studied ICT use and adoption in SMEs in a Swedish context. They argue that
SMEs need a formative infrastructure for adopting and using ICT, their needs and behaviors being
different than in bigger enterprises. The concept of formative infrastructure is developed from the
“formative context” in relation with the firm size.

A formative ICT infrastructure constituted by the needs identified among SMEs in Gäre & Melin,
(2011) study, contains three parts: sense-making, sense-giving and service infrastructures.

 The Sense-making infrastructure corresponds to SMEs’ need for competence and anal-
ysis i.e. competence in use of ICT applications analyzing the enterprise, planning and
monitoring, hiring employees with new ideas, accessing expert knowledge from consultants
or suppliers.

 The Sense-giving infrastructure corresponds to SMEs’ need for: tools for planning and
monitoring like ERP systems, combinations of business processes and technology.

 The Service infrastructure corresponds to SMEs’ need for: “Service and support – both
as a need and as a product to compete with” and tools like the internet, web services, sys-
tem integration. The bigger enterprises benefit from the company-wide infrastructure while
the SMEs need to access the public service providers (Gäre & Melin, 2011).

An important property in studying SMEs is their size. They also have limited resources and lack of
specific ICT competence, not all of them having an ICT department if ICT is not the focal activity.
Adopting ICT, like implementing an ERP solution is in a SME context is a process of continuous
sense-making and sense-giving that involves identity construction or reconstruction, negotiations
on “sorting relevant meanings from irrelevant to reach a shared understanding” (Gäre & Melin,
2011).

2.4.1 The sense-making infrastructure – inter-organizational sense-making

ICT adoption and its use happen where the human component of the organization makes sense of
ICT in relation to the work process, as in sense-making (Weick et al., 2005). Sense-making is the
process where people give meaning to experience. They filter the reality and perceive it acting
based on their own interpretations of the world and in doing so accept particular social realities
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and provide them with meaning. This concept of sense-making applies in the same way to the
working life of the individuals where technology interferes and each of them makes sense of it ac-
cording to its own particular view of the world. The environment as a source of stimuli influences
the individuals. The environment has an important impact on their attitudes towards ICT artifacts.
The humans develop a “vision” or understanding of how the environment works and in this pro-
cess, the knowledge of the experience of others is one part, and the individual sense-making is es-
sential to incorporate in ICT.

The notion of technological frames emerged into the socio-cognitive research and it points out the
interpretative flexibility that ICT artifacts may be interpreted in different ways among different so-
cial groups, whether they are accepted as “working” or “not working”, in relation to their user and
the purpose of use (Bijker, 1995).

SC function as interactions or the relationships between actors and this transcribes into ICT by in-
ter-organizational information systems (IOIS). Business partners related in relevant social groups
apply their personal understanding and perceive ICT artifacts according to their purposes.

An interesting study on sense-making and adaptative processes on a network level is conducted by
Medlin and Törnroos (2014). The study offers a graphical explanation of the sense-making process
in an inter-organizational context including into analysis the interest of the actors. In a meeting be-
tween two actors representing different companies, managers in their example, an “in-between”
forms and it is translated by the authors as “a joint and multi-actor understanding of the way resources activi-
ties and the network of actors can change” (Medlin & Törnroos, 2014, p. 1091). After the joint multi-
actor understanding is developed, the changing relationships transfer into the network influencing
the actual state of affairs.

In the context of the study, the authors find the concept of ‘in-between’ and the inter-
organizational view of Medlin and Törnroos, (2014) useful to explain the dynamics of the joint,
multi-actor sense-making process at a network level. The social and collective nature of sense-
making is found relevant by Medlin and Törnroos (2014), to explain how managers as actors in the
sense-making process develop complex understandings of their environment. Studying the connec-
tions between managers representing firms and baring their personal, organizational and social in-
terests, is important to reveal and explain each actor’s role in the process.

The concept of ‘in-between’ adds to sense-making by strengthening theorizing about the actors is
involved in the sense-making, and “how and to what degree ambiguity and conflict are elements in the consid-
eration of ideas” (Medlin & Törnroos, 2014, p. 1105). The ‘in-between’ formation at the level of
communication between actors is presented in Figure 2.4.
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Figure 2.4 Sense-making by the managers of two companies with the interaction space (Medlin and Törnroos, 2014,
p.1101)

The Sense-making infrastructure in adopting ICT, according to Gäre and Melin, (2011) corre-
sponds to SMEs’ need for competence and analysis i.e. competence in use of ICT applications analyz-
ing the enterprise, planning and monitoring, hiring employees with new ideas, accessing expert
knowledge from consultants or suppliers.

2.4.2The sense-giving infrastructure

The thesis will focus on the sense-making process of ICT adoption. Sense-giving is also being
brought into discussion as it is an element in the formative infrastructure that is part of the con-
ceptual framework. Moreover, the authors find useful for the reader to explain the difference be-
tween sense-making and sense-giving as well as connection between them.

Gioia and Chittipeddi (1991) used the term sense-giving for the first time in an ethnographic study
of a college president trying to communicate to his colleagues a new strategic vision aiming to win
their support for its execution. Sense-giving was presented as a persuasive and educative process
when some individuals started designing a message or build a structure that others were supposed
to use. During the sense-making process, meanings are assigned to things and events. To under-
stand an organization means understanding how meaning is constructed and destructed. Respec-
tively, to understand organizational change, it is also necessary to understand the organization
members' own subjective meanings as well as the processes by which these meanings shift and co-
incide (Ericson, 2001). When the organization is in need for new interpretation patterns, some in-
fluential actors may appear attempting to articulate and promote their vision, thus engaging in
sense-giving processes. Their actions will influence the sense-making processes of the internal and
external stakeholders. Sense-giving processes at the organization level can appear between top and
middle managers or between managers and employees (Ericson, 2001).

The difference between sense-giving and sense-making lies in the intervention of the actor trying
to give sense and the attempt to influence the others to perceive and interpret certain actions and
events in certain ways. Sense-making lies in meaning construction and reconstruction by the actors
involved in their attempt of developing a framework for understanding the nature of a strategic
change like ICT adoption. Sense-giving is the process of trying to influence the meaning construc-
tion of others, leading their understanding to a specific definition of organizational reality (Gioia &
Chittipeddi, 1991).
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An example of sense-making and sense-giving processes given by Gäre and Melin (2011), is the
implementation of a system, of an ERP module or an update of the application to a newer version.

 The initial decision taken by the managers is motivated by certain arguments, e.g. in improve-
ments in quality, efficiency – this gives sense to the decision taken.

 In an early stage of this process, managers have made sense of the decisions and necessary
measures to take, its potentials, risks and expectations on impacts.

 The users, the employees using the ERP will meet the ICT artifact in, e.g. information and ed-
ucation programs, and the last phase will be transferring the new ICT artifact into their daily
work operations making then sense of the new ICT artifact.

The Sense-giving infrastructure corresponds to SMEs’ need for tools for planning and monitoring
as for example ERP systems, combinations of business processes and technology.

Actors in sense-giving process are users, managers, technology champions, technology use media-
tors. Their intervention has the power to influence users’ technology usage actions and become in-
stitutionalized through the sense-giving and sense-making activities of relevant actors (Gäre &
Melin, 2011).

2.4.3 The service infrastructure

SME rely on public infrastructure to get access to knowledge and cover needs for competence,
service and cooperation (Jones, 2009) and there is a strong connection between ICT use and the
amount and specificity of cooperation the SME has with other enterprises and external actors in
general. Gäre and Melin (2011) study revealed that the need for infrastructure in the ICT area is
different among companies of different size. Small companies, with less than ten employees have
different needs and resources to maintain and develop an ICT infrastructure than slightly larger
companies having between 10 and 50 employees.

The smaller companies have lack of corporate infrastructure of their own while the slightly larger
ones have more but still need infrastructure. The solution for smaller enterprises is to rely on ex-
ternal partners and their suppliers, the need for ICT infrastructure corresponding then to a need
for cooperation. From the perspective of the individual, it is of great importance understanding
ICT for use in everyday business processes and the environment provides support for it. From an
organization perspective, this infrastructure is a context for sense-making and sense-giving pro-
cesses (Navis & Glynn, 2010). From both perspectives, SMEs are highly relying on public infra-
structures.

The study of Gäre and Melin (2011), reveals the emerging needs for cooperation of the small com-
panies besides technology, e.g. business models into which ICT is to be integrated. These ideas, the
business models may emerge from ideas of different persons acting in a corporate structure, busi-
ness partners or colleagues. Ideas can be translated in e.g. business objects, best practice, ERP sys-
tems, business sector practices, etc.

Common parts of ICT infrastructure are traditionally described in four different contexts – public,
industry, corporate, local. In larger companies, there is a relation between available infrastructure
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and the use of information technology. The bigger companies benefit from the company-wide in-
frastructure while the SMEs need to access the public service providers. The Service infrastructure
corresponds to SMEs’ need for: “Service and support – both as a need and as a product to compete
with”. The tools needed are the internet, web services, system integration, etc (Gäre & Melin,
2011).

The Actor-Network-Theory (ANT)2.5

ANT has an immense potential when it comes to understanding the complex interaction associated
with the implementation of technology and is a suitable theory to be used in studying ICT adop-
tion since it captures the evolutionary and emergent nature of ICT adoption (Eze et al., 2014). In
their study about ICT adoption in SMEs, the authors argue that the traditional theories used to ex-
amine the ICT adoption like i.e. the Technology acceptance model (TAM) or the Diffusion of In-
novation (DOI) are deterministic and are not able to present accurately the complexities and diver-
sities or to capture true nature of ICT adoption which is dynamic and evolutionary. These theories
focus more on the technological aspects while less emphasis is placed on the role of human agency
(Barrett et al., 2006).

In ICT adoption context, ANT rejects the philosophies of technological and social determinism
emphasizing that social and technological cannot be studied in isolation. ICT adoption is studied
by the interaction between humans and the technologies as not humans’ actors (Eze et al., 2012).

Barrett et al., (2006) found that more than two third of IT projects are facing failure caused by
“over-emphasis on the technologies’ rationality” overlooking their impacts on humans. The society (as
formed by various human actors, government agencies, customers, suppliers) has an important role
as being the field for production and reproduction of technologies playing an important role in
ICT adoption. This view also supports the use of ANT in studying interaction between human and
nonhuman actors in the process of adopting ICT.

The human and non-human actors are not treated equally. Their interaction is measured through
relationships technology-organization, people-organization, organization-organization, people-
technology etc. These relationships are the base of the ANT drawing them and analyzing the net-
work helping the researchers to find the true character of the ICT adoption (Eze et al., 2012).

“It is the interplay between different perspectives that helps one gain a more comprehensive understanding of organiza-
tional life because any one theory perspective consistently offers only a single account of a complex phenomenon”

(Van de Ven, 1995, p.510).

Looking at the ICT adoption through the ANT lens means studying from a process perspective, to
emphasize ICT adoption’s dynamics and the interplay between the actors involved. The key ANT
concepts: inscription, translation, framing and stabilization are explained below in Table 2.2.



15

Table 2.2: The ANT concepts - developed from Eze et al. (2014).

Eze et al., (2014) develop a framework that pictures the ICT adoption in a SME’s context as a dy-
namic process that puts in evidence the stages of adoption, the actors both human and non-human
and the key activities the actors are involved in during every stage of the process. The key concepts
of ANT are presented in four dynamic stages of inscription, translation, framing and stabilization.

Process Description of the process
- The actors form values towards the technology or the extent to which
the innovators determine or formulate what the technology or its
functionalities are or should be.
- The process is influenced by : the organisation’s beliefs, previous
patterns of IT use and by expectations over what the technology is about
and can do.
- The process of aligning numerous interests and beliefs of different actors
with that of the key actors within the network.

- Involves understanding how actors seek the interest of other human
actors or convince others, directly or indirectly, to adopt new technologies

- The researcher needs to select the key actor from “whose perspective, it
makes most sense in the describing the translation process”. Taking into
account the unstable aspect of the network the key actor can be different
during the process.
 - New technologies are subjects of change because they require advanced
features or improvement of their existing features. This makes posible the
emerge of new or different ways of using technology.
- The framing process recognises that actors inscribe beliefs, interests and
values over technology, that can be dissimilar or detached from one
another.

Stabilisation
- The relevant actors consider the problem as being solved, this doesn't
means that technology is not amendable.

Inscription

Translation

Since technology and business processes can change or modify in time the process is
ending by “closure by redefinition of a problem” - leads to inscription again.

Framing
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Figure 2.5: The dynamic process of ICT adoption in SMEs (Eze et al., 2014, p.72).

External actors either human or non-human influence ICTs adoption in SMEs. The framework
presented in Figure 2.5 reveals three influences associated with the human actors namely commit-
ments, resistance and compliance. The actors are identified inviting to further research upon their
influences on ICT adoption. In the next part of the frame of reference, more information about
the actors involved in the process will be presented.

Actors – human and non-human2.6

An actor is defined as any entity capable of changing a certain state of affairs (Latour, 2005) “any el-
ement which bends, shapes around itself, makes other elements depend upon itself and translates their wills into the
language of its own” (Eze et al., 2012, p.161). Both Latour (2005) and Eze et al. (2012) are showing
the capability of an actor to change its environment and this is the view that suits this study, as the
purpose of the thesis is to identify the actors of the network and their influence on the ICT
adoption in a SME.

2.6.1 Human actors

In the network of an SME four main types of actors can be identified: customers, suppliers, com-
plementing companies and competitors (Björnfot & Torjussen, 2012). The SME interacts with
them by formal collaboration, which is vertical with the customers and clients the SME is exchang-
ing goods or services, finances and information and horizontal with the complementing companies
and competitors (Tan et al., 2006; Björnfot & Torjussen, 2012).

In the view of Eze et al. (2014) and according to an ANT a perspective on the adoption processes,
more actors bring their influence. Consultants, IT experts, vendors, the SME’s employees are all
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influencers. The Government by its regulatory role has its own influence on the process by
measures and regulations that can stimulate or inhibit ICT Adoption (Eze et al., 2014).

2.6.2 Non-human actors – ICT as non-human actor

In the same study presented above four non-human actors, appear to influence the adoption pro-
cess: ICT, law, standards and regulations (Eze et al., 2014). ICT artifacts in a SME environment
can be for example email communication systems, websites, web stores and web platforms, ERP
systems or parts of them, for example a simple accounting module, IT programs that support eve-
ry-day activities like word processors.

To study ICT adoption it is of crucial importance to include the ICT artifact itself in the analysis of
outcomes of the interaction between the technology and the actors playing in the SMEs context
(Hanseth & Monteiro 1997; Orlikowski & Iacono 2001). In most analysis of the interactions be-
tween ICT, actors and social settings, ICT artifacts often tend to fade away. Since we now live in a
post digital era ICT tends to be taken for granted or assumed as a problem only until design and
installation (Orlikowski & Iacono 2001; Verganti, 2012).

ICT artifacts can be seen as heterogeneous, they being developed from the designer’s assumptions
about the potential users and the conditions or context of use. ICT inscribes programs of action,
delegates roles and competencies to the human and non-human actors, entities of the system.
When a program of action is inscribed into a piece of technology ICT becomes an actor imposing
its inscribed programs of action on its user. Inscriptions in ICT artifacts can lead or govern pro-
grams of action and influence the user and its context in strong or weak modes (Hanseth & Mon-
teiro, 1997; Faraj, Kwon, & Watts, 2006; Olsen & Sætre, 2007; Al-Natour & Benbasat, 2009). The
inscription becomes more powerful in a process of translation where different actor groups, in-
volved and affected by the change process form a network with its dynamics, carrying out the
change process (Monteiro, 2000).

2.6.3 Interest of the actors

Interests are the reasons of the actors to connect in relationships and be parts of the networks.
They refer to that is supposed to be the “right”, the “share” or the “claim” of a specific actor or
group of actors. It refers to an advantage, solution or profit that exists or emerge in relation to
other actors. Different actors understand interests in different ways and their perceptions change
through time. Interests are the reason why some specific actors are supporting business processes
and not others (Medlin & Törnroos, 2014).

An important thought is to understand that interests are different from business purpose or goals,
each of which will induce different advantages for different actors. For example, when two com-
panies collaborate into a project like developing a new technology, each of them has in sight differ-
ent advantages that might be gained from an objective that is still under development (Bijker, 1995;
Håkansson & Snehota, 2006; Medlin & Törnroos, 2014). Thus, the nature of an interest it is closely
connected to the definition of an actor (individual, a social group or a company) following it and
complementing with its capability to change a certain state of affairs (Latour, 2005).
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The issues around perceptions of interests and changing interests over time, along with the com-
plexity of the interactions between the companies in a network, might make difficult the under-
standing of actor’s interests. However, individuals and managers do think, decide and act according
to their perceptions and understanding of their environment. The relationships in the network are
guided by various interests of different parties. Sense-making is translated into a call for action by
two different parties that are starting the potential adaptive processes. (Håkansson & Snehota,
2006).

A conceptual process driver, (Figure 2.6) was developed by Medlin and Törnroos (2014) explaining
the relationship between interests, sense-making and adaptive processes that might bring changes
in the network itself or in the way actors interact in the network.

Figure 2.6: Conceptual process drivers (Medlin and Törnroos, 2014, p. 1101).

Figure 2.6 gives an explanation of the way relationships between actors are formed and developed,
they are grouped guided by their interests and then form a joint understanding upon a subject
which is the inter-organizational sense-making, that triggers adaptive processes inside the organiza-
tions of the network.
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Conceptual Framework2.7

In this final subchapter of the frame of reference the authors have combined the selected theories
and created a conceptual framework (Figure 2.7), that will give a holistic view of the research. By
highlighting the main concepts, the actors and the assumed relationships the framework is meant
to guide the research process in fulfilling the purpose of the thesis. At the bases sits the ANT view
of the integration process. The SME is pictured as surrounded by its environment. Both horizontal
vertical and lateral partners are present as human actors. Non-human actors are also presented and
they are acting together with the human actors in the service infrastructure. Lines uniting different
actors picture their interaction and each relationship has been assigned an inter-organizational
sense-making element that will be transmitted into the network, influencing the ICT adoption pro-
cess.

Figure 2.7: Conceptual framework.

The empirical data gathering and the analysis process will follow the conceptual framework and
will be organized in three main areas: the environment of the SME, the actors of the network, and
the relationships between them. More information about the way the research was conducted is
presented in the methodology chapter that follows.
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Methodology3

This chapter outlines the methods used to conduct the study according to the purpose and RQs. The first section de-
scribes the research approach, the second one elaborates on the methodological choice. The third section explains the
research strategy, the forth section describes the data collection methods. The fifth section shows the way the analysis is
conducted. The last section identifies the steps taken to ensure the reliability of the study, together with the external
validity.

Research approach3.1

In this master thesis, the authors are aiming at exploring and gathering new insights on the way dif-
ferent actors from the network of a SME can influence the process of adopting ICT. The authors
started by studying the relevant literature in the field of ICT adoption, SMEs and SMEs network,
in order to find different theories and models that can support the exploration of the phenomena.
The theories gathered were combined in a new conceptual model that guided the analysis of the
empirical data collected.

According to Saunders, Lewis, and Thornhill, (2012) the extent to which a researcher is clear about
a theory in the beginning of his work determines the approach he will adopt throughout his work.
A deductive approach is used when the research starts with a model, theory and premises, devel-
oped from the literature. When the empirical data is collected, it is time to test the theory whether
the premises were correct or not. The authors began by investigating the theories and creating a
conceptual framework that was later tested against the gathered empirical data. At the end of the
research the authors returned to theory, the conceptual framework being modified with the find-
ings, contributing in this way to the body of knowledge in the area of the research; therefore, this
thesis has a deductive approach.

A research, which is conducted to discover the phenomenon and patterns around it is known as an
inductive reasoning. It is the opposite of deductive reasoning. The inductive research starts by col-
lecting empirical data to study a phenomenon and based on that models and theories are created
(Saunders et al., 2012). The previously presented reasoning about inductive research was presented
to strengthen the deductive nature of this thesis that has its start point in the theory.

Methodological choice3.2

The literature recognizes two types of method research designs: quantitative and qualitative
(Saunders et al., 2012). The main difference between these two methods is how the researcher
wants to find the answers to the research questions. If the interest lies in relationships between var-
iables, measured in numbers and analyzed by statistic techniques, then the researcher will choose
the quantitative method. The qualitative method is based on understanding and critically analyzing
the participants’ meanings and the relationships between them (Saunders et al., 2012). This type of
method is especially good when the phenomena is new and little research was conducted , there-
fore to grasp new ideas an exploratory mind frame must be used. Qualitative method tends to rely
on detailed description of people and their views; therefore, it offers a possibility to deeply pene-
trate a problem and thoroughly answers the research questions.
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The aim of this master thesis is to recognize the impact of different actors of our focal company
on the adaptation process of ICT emphasizing the theories from our conceptual model, therefore
the authors have decided to rely on the qualitative method of gathering and analyzing data.

Yin (2009) argues that a research study can have three main purposes: Exploratory, descriptive, or
explanatory. The purpose of this study is to identify the actors, which have an impact on the sense-
making of an ICT adoption in a SME. The research also aims at gathering new insights on the spe-
cific interaction between the actors, their communication and the way they jointly sense-make of
the ICT adoption and how this influences the adoption process, which is a task that requires ex-
ploration of the problem.

Research strategy3.3

The purpose of this research is to find the answers to “how” and “which” question, and following
a case study strategy will help the authors find those answers. A case study can be defined as ”an empir-
ical inquiry that investigates a contemporary phenomenon in depth and within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident” (Yin, 2009, p. 18).
According to Robson (2002) a case study strategy builds on the development of thorough, deep
and intensive knowledge about a case or a small number of related cases. Case study enables a re-
searcher to gain a rich understanding of individual, organizational, social and political situation and
allows holding a holistic view of real-life events such as the relationship between different actors in
an individual as well as an organizational aspect. The case study strategy has also the ability to gen-
erate answers to questions related to how? what?, and why? (Robson, 2002). Since the phenomena
in real-life situations are not always noticeable, case studies often rely on diversified sources of in-
formation in order to identify variables (Yin, 2009).

According to Yin (2009) there are four case study strategies in two dimensions: single case versus
multiple cases, and holistic case versus embedded case. The first dimension concerns how many
cases are being studied and the second dimension "refers to unit of analysis” (Saunders et al., 2012,
p.180). This study is a single case study , because authors are researching the problem depending
on  a single company – “one case” perspective. To answer the research questions there is a need to
research different sub-units of this “case” such as internal actors – the employees and the external
actors - the customers and suppliers. This makes this research an embedded single case study.

The two research questions in the study, RQ1 and RQ2, will be investigated from two different
perspectives: internal and external angle. RQ 1 is intended for all units and from both perspectives
whereas RQ2 will be investigated only from the internal perspective.

The fundament for choosing this particular research strategy - case study – is that it is a representative
or typical case where the purpose fits the circumstances and conditions set for investigating the
phenomena (Yin, 2009). The case under investigation is in the process of implementing an ERP
system at one company, which gives the authors the chance to investigate the problem in real-life
scenario.
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Data collection3.4

According to Yin (2009) when gathering information for case studies a major strength is usage of
as many different sources as possible. In order to obtain information from several sources, qualita-
tive research tends to use observation and interview as data collection instruments. In line with the
nature of this research, four data collection techniques were used: literature study, observation, in-
depth interview, and semi-structured interviews. An overview of the way the empirical data was
used to answer the RQs is presented in Figure 3.1

Figure 3.1: Connection between the data collection techniques and RQs.

For the first RQ the authors used all the data collection techniques selected, while for the second
one only information from the literature study and information from the semi-structured inter-
views were used.

More details about the data collection techniques will be provided in the next subchapters struc-
tured according to the kind of information that was collected. Data can be divided into secondary
and primary, where the first is defined as data which was gathered for some other purpose. Prima-
ry “new” data is especially gathered for the purpose of the given research.

3.4.1 Primary data collection

The first step was to identify the literature needed for the theories adopted. After establishing the
theoretical grounds, the next step was to identify who needs to be interviewed and what types of
interviews should be conducted. To answer both questions the authors used observation, one in-
depth and ten semi-structured interviews.

3.4.1.1 Observation

The purpose of this form of gathering data is to understand what people do, rather than what they
say they do. Saunders et al. (2012) explain that there are four types of participant observation. They
differ from each other by the researcher’s role in the observation. This identity can be known or
not as well as the observer can take part in the activities or not. This research has to great extend
been based on the participant-as-observer role. By participating in the implementation process at
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the case study company, and by working in the plant environment, the authors have been able to
thoroughly understand the organization’s culture, relationships and the interactions between the in-
ternal and external actors.

3.4.1.2 In-depth interview

According to Yin (2009) interviews are the most important source of information for a case study
strategy. The interviews can have many different purposes, as they can be used for finding infor-
mation from respondents or they can help to deeply understand the opinions and beliefs of the
participants. There are three interview techniques – structured, semi-structured and unstructured,
the main difference between them is the level of the interviewers control over the answers. Ac-
cording to Saunders et al. (2012) semi-structured or in-depth (unstructured) interviews are sup-
posed to be used for qualitative and explorative studies. In-depth interviews are informal and used
to explore thoroughly the researched topic. The first interview conducted was an in-depth
interview with the plant manager of Zenergy. The purpose of beginning the process of gathering
empirical data through an in-depth interview was to gain a holistic overview of the company, as
well as the knowledge of the network of actors and define the interactions among those actors.
The plant manager was asked to tell the history of the company in relation to ICT artifacts and the
actor’s network, enabling the authors to appoint the right respondents to the semi-structured in-
terviews. The company structure of actors was divided into three groups: External actors,
employees communicating with both internal and external actors and employees communicating
only internally.

3.4.1.3 Semi structured interviews

According to Saunders et al. (2012), semi-structured interviews have an outline of themes and key
questions. The interviews were tailored for the specific group to enable the researchers to explore
their research topic. By using semi-structured interviews, the authors could better understand and
gather new insights about which actors and in what way influence the ICT adoption in a SME. The
semi-structured interviews were conducted to support and confirm the information gathered dur-
ing the in-depth interview.
After collecting the desired informtion from the in-depth interview, the outline of the
semistructered interviews was designed. For the purpose of this study the interviews were
conducted only with external actors and internal actors communicating internally and externally.
Different outlines of questions were designed for those two groups. The outlines are attached as
Appendix 1 and 2. The interviewers had a list of questions. Depending on the flow of the answers,
the authors guided the participants in order to stay within the research topic. All interviews were
conducted in English and notes were taken.

3.4.1.4 Sampling

For both RQ1 and RQ2, the first step in designing the interview was to identify ‘experts’ in the
domain of investigation. By experts, the authors mean people who are in constant contact with the
company and therefore have an impact on the problem. The identification of the experts was
achieved by purposive sampling (Saunders et al., 2012). This type of sampling is adopted when the
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researchers need to use their own judgment to select cases that will best enable to answer the re-
search questions. The interviews conducted are shown below in Table 3.1

Table 3.1 Contextual data of conducted interviews

Some of the actors requested their names not to be mentioned in this thesis, therefore the authors
decided to keep all of the actors and external companies anonymous.

3.4.2 Secondary data collections

Secondary data represents documents from companies, published summaries, raw data, company
reports released with regularity, articles in newspapers, and etcetera (Saunders et al., 2012). In this
study written documents such as; magazine, reports released by the company for public records
were used.

After identifying the problem statements and reasons for why this study is important for the scien-
tific body of knowledge, the theories needed as a base for understanding the main concepts were
identified. In order to identify the scientific articles needed, Jonkoping University library was used,
together with Google Scholar provided by the Jonkoping University. The search words to deter-
mine the involved concepts were: “ERP systems”, “ERP implementation”, “ICT”, “ICT adop-
tion”, “actor network”, “SME”, “SME in Sweden”, “ANT”, “actors in the supply chain”. Data
from Statistic Sweden website was accessed looking after keywords like: ICT expenditure, ICT ex-
penses, SME.

Data analysis3.5

Through the theory and literature exploration, the authors have made use of existing concepts in
order to identify main themes in the qualitative data collection process (Saunders et al., 2012). In
line with the qualitative nature and the deductive approach of the study, the empirical data collect-
ed from the interviews and from observations was summarized, the disparate meanings were con-
densed around the relationships between the actors and the evolution of the sense-making process.
The analysis followed the structure of the conceptual framework and a pattern was observed
studying the first two relationships between internal and external actors. The pattern evolved into a
proposition that was tested on the next analyzed relationships. Proved true, the proposition be-
came a construct that enriched the initial conceptual framework and gave response to the research

Sub-unit External/Internal Company Position Date of interview

Interview
Duration
(minutes) Interview type

IA 1 Internal Actor Zenergy Plant Manager Monday, 30 March 2015 70 face-to-face
IA 1 Internal Actor Zenergy Plant Manager Tuesday 28 April 2015 50 face-to-face
IA 2 Internal Actor Zenergy Production leader Wednesday, 8 April 2015 65 face-to-face
IA 3 Internal Actor Zenergy Process engineer Thursday, 9 April 2015 70 face-to-face
IA 4 Internal Actor Zenergy consultant Wednesday, 8 April 2015 75 face-to-face
IA 5 Internal Actor Zenergy Finance Manager Friday, 10 April 2015 60 face-to-face
IA 6 Internal Actor Zenergy IT Consultant Monday, 27 April 2015 30 face-to-face
EA 1 External Actor Strategic supplier Sales Coordinator Friday, 24 April 2015 60 face-to-face
EA 2 External Actor Intermediate supplier Sales Coordinator Friday, 24 April 2015 60 face-to-face
EA 3 External Actor Supplier President Monday, 27 April 2015 40 Telephone
EA 4 External Actor Customer Asset Manager Monday, 27 April 2015 25 Telephone
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questions. An overview of the research process is presented in Figure 3.2 to guide the reader and
show how the analysis leads to the conclusion.

Figure 3.2: The analysis outline.

The starting point of the research was a gap in the existing scientific literature in relation to the
sense-making process of ICT adoption process in SMEs. With the research questions derived from
the literature and a clear framework, the authors found this deductive approach upon the analysis
process suitable for the specific research and in line with the recommendations of Saunders et al.
(2012).

The quality of the research3.6

The quality of research is determined by the way authors approach issues related to the cannons
of inquiry: Reliability – the extent to which the collected data and the analysis procedures will yield
consistent findings and validity, or generalizability – the extent to which the results are generalizable
(Saunders et al., 2012; Yin, 2009).

According to Sanders et al. (2012) in order to ensure the reliability of the research, the authors
must be methodologically accurate and very careful in the way the research is conducted to avoid
threats related to the reliability of gathered data and conclusions. In order to keep the reliability of
this study the authors kept in mind all the risks of errors and bias, which could be made by the re-
searchers and participant during the interviews and observations. To enable the reader to judge and
replicate this study, the authors showed full transparency of every stage of their work.



26

External validity refers to the extent that the research can be generalized across social settings
(Saunders et al., 2012). However, environment and relationships within a network differ from each
other, and research conducted in other social settings can give different results. According to
Saunders et al. (2012), it is important for qualitative researchers to provide a rich description of the
environment in which relationships are being studied. This makes it easier for others to judge
whether the research is transferrable to their case. The authors have thoroughly described the
background of the company in the empirical chapter. It was important for the reader to get a clear
picture of the company´s setting. However, the authors of this thesis believe that every company
has different environment and relationships, and that the generalizability to another case is maybe
limited.

Additionally, to ensure the quality of the research authors must emphasize the social norms of
conducting ethical research in their study (Saunders et al., 2012). Through all the fazes of this the-
sis: From planning the research, seeking access to the organization and its actors to finally collect-
ing, analyzing and  reporting the data, the authors followed the ethical principles presented by
Saunders et al. (2012).

Summary3.7

The research approach selected for this study is deductive. The study is qualitative, because the the
authors follow an exploratory purpose: to explore the interactions between different actors in the
SME’s network and analyze how they influence the SMEs ICT adoption process. An embedded
single case study was chosen for the research strategy to assess the researched phenomena in a re-
al-life situation inside a chosen company, which was in the process of adopting ICT artifact. Pri-
mary data was collected through observations, one in-depth and 10 semi-structured interview. The
data for analyzing was summarized and meanings were condensed around the relationships be-
tween the actors and the evolution of the sense-making process. Answers for both RQs were
drawn and discussed in the final chapter.



27

Empirical data4
The empirical data section serves to give the reader an understanding of the current state of the study case. Along with
the theoretical framework, it will serve as a base for the analysis. In this chapter, the background of the company and
the information gathered from the interviews will be presented.

The structure of the chapter is in line with the three directions provided by the conceptual frame-
work: the SME’s environment, the actors of the network and the relationships between the actors.
The authors had a twofold overall intention with regard to the collection of the empirical data.
First, an overview of the evolution of the company alongside ICT artifacts was created within
Zenergy as the studied company. The timeframe of the actual ICT adoption process was drawn, as
well as the main actors of the network. Secondly, the authors focused on the network aspects the
actors and their interplay in the context of Zenergy’s ICT adoption process.

Company’s background4.1

Zenergy AB, located in Jönköping, is a Swedish SME founded in 2009 that develops, manufactures
and sells energy-reducing and environment- friendly modules for all forms of flexible housing solu-
tions, usually used in construction projects. Zenergy’s production is based on their own innovation
technology: the Zenergy ZIP panel – highly insulating materials put together in a sandwich con-
struction. The ZIP panel (see Figure 4.1) has the highest fire safety, is completely insensitive to
moisture and mildew and can be used for external walls, floors, ceilings and interior walls as well.

Zenergy has gone from single prototype construction to a full-scale series production in less than 1
month. It was necessary for Zenergy to start production to be able to become present on the Swe-

dish construction market. As Zenergy is still in the development phase seeking contracts with oth-
er clients, it also finds it necessary to make improvements inside its structures. Right now Zenergy
is undertaking the process of implementing an ERP system to structure and improve the way their
SC is handled.

Zenergy has a very simple SC. Currently Zenergy has only one client, a company that rents out
construction equipment, housing, etc. Zenergy produces construction housing for them. Zenergy
has its innovation product, but does not sell it separately. As for suppliers, as mentioned before,
Zenergy is in the process of implementing an ERP system to avoid production stops caused by the
lack of a purchase-planning program. Suppliers are mainly local to avoid long transport times.

Figure 4.1: Zenergy ZIP panel.
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There is one exception – materials for the production of the ZIP panel that can be found only in
China. For purchasing those materials, Zenergy uses a Swedish intermediary.

Zenergy has evolved from an innovative idea to a full running manufacturing company. The au-
thors have divided Zeneregy’s history into three stages for the purpose of this study, to make it
easier for the reader to see the development of the company.

4.1.1.1 Stage one – years 2009 to 2013

The company started out slowly with only an idea for an innovative product, which is the ZIP
panel (see Figure 4.1). When trying to establish itself in the market Zenergy came into contact with
companies like Skanska Maskin, Lamertsson and PEAB which are the leading lessor and service
providers within the construction and industrial solutions in Sweden. Their demand was for modu-
lar and portable buildings, which are environmentally friendly (see Figure 4.2).

Zenergy presented a prototype of an energy efficient portable building and started producing them
for those companies.  Unfortunately, the company was not managed effectively and even though
they had a perfect product during years 2009 – 2013 Zenergy produced and sold only 100 portable
units and showed an accumulated loss of over 31 million SEK (allabolag.se). The company was on
the verge of bankruptcy, so the owners decided to change the people in charge. By the end of 2013
a new board of directors, president and a new plant manager were appointed. The first thing the
new managing board did was sign a three-year contract with the existing client for supplying porta-
ble modules. During stage 1 the management purchased the ERP system, but only the finance
module was implemented.

4.1.1.2 Stage two – three first quarters of year 2014

The company restarted its activity having a contract with its main customer to deliver 660 units in
3 years. They started production again, unfortunately with a bad reputation among the suppliers,
limited resources and no structure nor procedures regulating production, purchase, and customer
relation processes. The plant manager who was recently hired had to single- handedly (see Figure
4.3) manage 12 production employees rented out through a Lithuanian employment agency,
reestablish relationships with suppliers and purchase material  and machines for production, man-
age orders and shipments to the customer manage the quality of the products, together with tech-
nical issues like drawings, documentations. At this stage the implementation of an ERP system
wasn’t a priority. The main concern was to start up production with the little resource given and to

Figure 4.2: Modular and portable buildings (Zeneregy AB, 2013).
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supply the customer with good quality products. The plant manager mainly was putting out fires
instead of working on the company’s structure, procedures and standards. Production was based

on drawings, but there were no standardized Bill of Materials (BOM) so the purchase depended on
what production told them to buy.

4.1.1.3 Stage three – last quarter year 2014 and year 2015

Production has grown from producing five modules a week to eight modules a week. Production
processes were being improved, times of the processes shortened through partly automating pro-
duction. The goal was to produce 10 units a week. At this point, it became essential to implement
an ERP system, which was already owned by Zenergy. It was obvious that managing the company
using only the finance module and excel sheets is not efficient. There was no warehouse control
system and the movement and storage of materials within a warehouse, including receiving, puta-
way and picking the stock did not exist. This meant a big risk of shortages. The finance department
only accounted the suppliers’ invoices as warehouse value. Planning and purchasing components
for production was conducted with the help of an excel file, but at this point at least they were
based on a BOM and not as previously on the request of production employees. By this time, it
was calculated that Zenergy must produce 400 modules to break even. During 2014, Zenergy pro-
duced and sold 200 units, unfortunately they did not reach profit. It became Zenergy’s priority to
produce more than 30 units a month. This goal was met in March 2015 and in the same month
Zenergy had a profit for the first time in history.

President

Production & Purchase
Plant Manager

12 production
employees - from

Lithuania

After Sales
Plant Manager

Sales Sweden
the sales consultant

Sales other markets
the sales consultant

Quality/R&D
Plant Manager

the sales consultant
the constructer - consultant

Finance, HR,
Administration &

Purchase
The administartion

Employee

IT
the IT consultant

Figure 4.3: Organization chart right after the restart of the company (IA1, personal communication).
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Zenergy and its Network of Actors4.2

Zenergy is a SME with a small network of actors. The development of the network will be shown
in the same manner as the background of the company, divided into three stages.

4.2.1 The network of actors in stage one

Between 2009 and 2013, Zenergy was establishing itself on the market. They began from the idea
through finding the right customers and then prototyping the products. During this time, the net-
work of actors was being created. It consisted of the owners, board of directors, the management
and hired production employees through a Lithuanian employment company. Suppliers were cho-
sen locally except for two of them. The reason for this is that the material they supply is necessary
to use and cannot be found locally. At the beginning, Zenergy reached out to three customers
PEAB, Lamertsson and Skanska. During this time, they produced prototypes for those companies.

4.2.2 The network of actors in stage two

The network of actors in stage two consisted of internal actors according to Figure 4.3 together
with three people in the board of directors and 528 owners and external actors divided into:

 Strategic suppliers (selling material which cannot be replaced). Zenergy has 2 strategic
suppliers of raw material needed to produce the ZIP panel: The supplier of magnesium
oxide board produced only in China and the supplier of the special Isolation board -
PIR (Fire resistant polyurethane isolation foam).

 Suppliers (selling raw material and components, they can be easily replaced). 23 ven-
dors supply Zenergy on a weekly basis.

 Other suppliers like Electricity Company, waste collection companies, ERP vendor,
etc.

 Strategic customer (at this time Zenergy has only one customer).
 Potential customers (all companies selling or renting out portable buildings as well as

construction companies that are willing to use an innovative ZIP panel).
 Transport companies - Zenergy has a contract with a truck association which trans-

ports the end products. Zenergy uses DHL and Schenker for deliveries from suppliers.
 Other institutions like banks, tax agency, Companies Registration Office, etc.

By the end of Q3 2014, the production has grown so much that it was necessary to hire additional
staff. Also at this time the implementation of the ERP system was becoming very important. Be-
cause there were no standardized purchase processes and no system to plan purchasing, the com-
pany was struggling with constant shortages and therefore production stops. It was also known
that the cost of the products was calculated incorrectly. The real margin was much lower than the
calculated one, therefore Zenergy had to cut costs on the purchased goods as well as improve the
production processes in order to start making profit.
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4.2.3 The network of actors in stage three

The plant manager hired additional staff for the production department, a production leader,
whose main task is to keep the production running and a process engineer to work on the BOMs
so that the ERP system can be implemented. A consultant was also hired to help with strategic
purchase planning and the implementation of the ERP system. At this time Zenergy also hired a
financial manager to run the administration, finances and IT processes (see Figure 4.4). Additional-
ly eighteen more production employees were rented from another HR agency, this time Polish
employees. The production was now divided among Lithuanians and the Polish employees. One
local supplier was added to the list. In April 2015 a new customer became part of Zenergy’s net-
work.

Synthetizing the information gathered by observation, studying the company’s documents and in-
terviewing the Plant Manager, the period of the study was delimited and divided into the three
stages described above.

President

Production & Purchase
Plant Manager, Production
leader, Process Engeneer

and the consultant

30  production
employees from

Lithuanien and Poland

After Sales
Plant Manager

Sales Sweden
the sales consultant

Sales other markets
the sales consultant

Quality/R&D
Plant Manager

the sales consultant
the constructer -

consultant

Finance, HR,
Administration &

Purchase
Finance Manager
The administration

employee

IT
the IT consultant

Figure 4.4: Current Organization Chart (IA1, personal communication).
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Level of evolu-
tion

Zenergy - Stage 1 Zenergy - Stage 2 Zenergy - Stage 3
2009 - 2013 Q1-Q3 of year 2014 Q4 2014 and Q1 2015

ICT

ERP was bought but not
implemented ERP - not a priority ERP a priority

No Electronical BOMs Working on Electronical
BOMs

Email, MS Office Email, MS Office
Website Website

Suppliers' platforms Suppliers' platforms

Internal
actors

528 Shareholders 528 Shareholders 528 Shareholders

Board of directors
Board of directors (3

people) Board of directors (3 people)

President Plant Manager Plant Manager
Plant Manager Sales consultant Sales consultant

Financial Manager Architect - consultant Architect - consultant
Finance and administra-

tion employee
Finance and administration

employee
12 production employees 30 production employees

IT Consultant IT Consultant
After Sales Manager

Process Engineer
Production leader
Strategic Purchaser

External
Actors -

Zenergy's
Network

Strategic customer Strategic customer- Strategic customer
Strategic supplier 1 Potential customers Potential customers

Local suppliers - ten-
sioned relationships

Transport companies Transport companies

Strategic supplier 1 Strategic supplier 1
Strategic supplier 2 Strategic supplier 2

23 Current, local suppli-
ers 23 Current, local suppliers

Others like banks, tax
agency, etc.

Others like banks, tax agency,
etc.

Table 4.1: ICT use and the network of actors in Zenergy AB.

In Table 4.1, the authors have presented the evolution of the network of actors and ICT use in
Zenergy in its three stages of evolution. Displaying Zenergy’s evolution in the form of a table gave
direction to the study, showing clearly what are the internal actors and the external ones, how their
structure has changed during the different stages as well as the evolution of ICT use.  The table
gives the authors indications on who might be the main actors that the authors need to interview
in order to gather relevant data according to the purpose of the research, strictly related to the ac-
tors that, through their interaction are influencing the ICT adoption process in Zenergy.
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The authors have presented the dynamics of Zenergy’s network and for the purpose of the re-
search the interviews were conducted with the actors of the current network.

Relationships between the actors4.3

Five main internal actors were selected for interviews after the observations and in line with the
purpose of the research: The production leader, process engineer, financial manager, consultant in
the production department and the plant manager as well as four external actors: three suppliers
and one customer to find the significance of the relationships and communication among them.
Authors have created an overview of the actual state of communication between the internal and
external actors and means of communication. The data is presented in Table 4.2 below:

Table 4.2: Zenergy's communication map.

The main means of internal communication are face-to-face, telephone and email. Almost the
same pattern applies to the external communication, but in this case a new element arises: B2B
platforms that some of the partners, mostly suppliers are offering to standardize the communica-
tion.

4.3.1 Internal relationships and communication

Internal communication occurs among production employees, office employees, consultants and
the management. According to the plant manager, the relationships within the company vary de-

Internal actor Communicate Internally to Using Comunicate externally to Using

Production leader, Team leaders Telephone Suppl iers Onl ine B2B platforms

Electricians Emai l Transport Companies Telephone

Face to face Customer Emai l

Process  engineer Production leader Telephone Suppl iers Onl ine B2B platforms

Production employees Emai l Telephone

Face to face Emai l

Financia l  manager Office employees Telephone Banks , authori ties , auditEmai l

Managers Emai l Suppl iers Telephone

IT Consultant Face to face Customers

Pres ident

Consultant in productionProduction leader Telephone Strategic suppl iers Emai l

Plant Manager Emai l Potentia l  suppl iers Telephone

Production team leadersFace to face Face to face

Finance department Onl ine B2B platforms

IT consultant Finance department Telephone ERP provider Emai l

Production and Purchase departmentEmai l ICT suppl iers Telephone

Pres ident Face to face Telephone suppl ier Face to face

Onl ine B2B platforms

Plant manager Office employees Telephone Customer Emai l

Consultants Emai l Potentia l  customers Telephone

Production leader Face to face Suppl iers  - s trategica l ly Face to face

Production team leaders

Pres ident
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pending on the position and what work the employee does. The production employees mainly talk
with the team leaders, and the production leader, “although there are times when they communicate directly
with me, because of language issues” (IA1, personal communication).

All production employees speak either Polish or Lithuanian. Team leaders must speak English to
communicate with the office employees. The office employees are divided into two “departments”
located in separate rooms: The Production and Purchase Department (PPD) is located directly on
the production floor and the Finance Department (FD) is located on the first floor with an over-
view on the production floor. According to the authors’ observations the employees (production
leader, plant manager, process engineer, and the consultant who works half time but always at the
plant) within the PPD communicate with each other freely, there are no walls dividing their desks.
The FD consists of the finance manager and the administration employee. They communicate
mainly among themselves, but also with the production leader, plant manager and the consultant.

The president spends on average three days a week at the plant; otherwise, he visits customers,
owners and the board of directors. The IT consultant works fifty hours per month for Zenergy,
usually from home. He communicates mainly with the finance manager, plant manager and the
president. Once a month he is at the plant to check the server and other ICT issues, which might
have accumulated. The sales consultant works for Zenergy half time visiting clients and looking for
potential ones. He is usually on the road, unless there is a customer’s visit at the plant. He mainly
communicates with the plant manager and president. The construction consultant works from
home. He communicates mainly with the plant manager, but sometime also with the production
leader and process engineer.

4.3.2 External relationships and communication

External communication occurs among internal actors and external actors. Not all internal actors
communicate externally. Most of the production employees do not engage in any relationships
with external actors. All the other employees in some way communicate with external actors.

Customers communicate directly with the plant manager, sales consultant and the president. The
main customer also uses a claim form, which is connected directly to Zenergy’s ERP system Prod-
time. However Zenergy does not manage those claims through Prodtime, only by using an excel
and word files and emails. The customer sends in orders by email in the form of an excel file in the
beginning of every quarter. Each unit must have its specific serial number, which matches Zener-
gy’s number. The customer uses an ERP system and all the ordered units are managed and recog-
nized by this specific number. Zenergy also uses those numbers so the communication is unified
(EA4, IA1; personal communication).

Suppliers communicate with all the office employees. Although suppliers that deliver BOM items
mainly communicate with the plant manager, production leader, process engineer and the consult-
ant. Some suppliers have online stores and prefer to communicate in that way. As the consultant
mentioned “it would be great if Prodtime could connect somehow with these online stores –it would save us time
when placing the orders and also assure that there are no mistakes in the process” (IA4, personal communica-
tion). Usually a purchase order is sent by email and followed by a telephone call, if it is urgent.
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Otherwise, the person who places the order waits for the confirmation from the supplier. There
are no written procedures of the purchase process. The only thing that matters is that the BOM
items are in time for production. According to the office employees, engaged in ordering and
planning purchase (process engineer, production leader and consultant), struggle without an ERP
system. The planning and ordering is time consuming and difficult to keep within the lead-time.
Production stops caused by material shortages occur quite often.

Zenergy is also using a web page to communicate with external actors. The modification are done
by the IT consultant who updates it according to the president’s request.

Service companies communicate mainly with the production leader. If the service company is re-
quired then the production leader uses a phone to call them. Banks, Audit Company and other of-
ficial organizations communicate with the finance department. The finance manager usually uses
emails. “I like emails, because I can always refer to them, it has been written down. As for telephone calls, unless
you record them, you cannot prove it was said” (IA5, personal communication).

ICT as an actor4.4

The ICT artifacts are mediating the relationship between the actors. The main communication
means are telephone, emails and suppliers on-line platforms. All the internal actors work on excel
files. Some of the files, like the production plan are located on the server and all office employees
have access to them. However, there is no procedure on how and who can make changes on the
server.

According to all the interviewed actors the ICT artifacts that are used by the external actors are
their ERP systems and EDI connection. Some of the suppliers have online stores, which they en-
courage their customers to use. The internal actors refer to a specific ICT artifact that is an ERP
solution “Prodtime”, which Zenergy already owns. However, only the finance management mod-
ule and part of the quality management module was implemented.

All of the interviewed internal actors have high expectations towards the ERP solution. They as-
sume that when the system is finally implemented it will standardize their work procedures as well
as organize all the incoming and outgoing information. Some actors are already using Prodtime,
like the finance manager and plant manager. The finance manager compares it to another ICT so-
lutions, which she had worked with previously and prefers that one, but understands that Prodtime
is the solution that Zenergy chose and owns.

Prodtime is a complete system that helps manage and integrate the information especially for pro-
duction companies. Prodtime consists of the following modules:

 Quotation module - manages all aspects related to customer quotations and offers. Zenergy
is not using this module yet.

 Customer orders module – manages all customer orders. Zenergy has not implemented
this module yet.
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 Production Management module - manages production orders, production planning, work
plans, production capacity. This module is not implemented.

 Purchase and supplier module – manages the supplier database, purchase orders, purchase
planning. This module is not implemented.

 Inventory management – handles all incoming and outgoing items as well as the BOMs.
This module was being implemented at the moment of this research.

 Quality management – handles claims from customer and to suppliers. Part of this module
– customer claim management was implemented specially for the client. This customer had
a request that Zenergy must implement some kind of claim management, so they can send
out claims automatically. Each claim issued by the client appears on a shared email account,
where they must be handled immediately.

 Account and Finance management – this module is already implemented. Employees from
the finance department work with this module.

All actors both internal and external refer to Prodtime as an important ICT artifact, which has and
will have an even bigger impact on the relationship between the networks. The IT consultant, fi-
nance manager and the consultant have been appointed by the president to be the responsible for
the ERP implementation. The IT consultant and finance manager were chosen, because they are
responsible for IT in general. The consultant was chosen, because of his experience. The consult-
ant has been engaged in an implementation process in his previous job. No external consultants
specialized in ERP implementation were involved in the adoption process until the moment of the
study.

The interest of the actors (in relation to ICT)4.5

According to the plant manager at this stage the most important thing for the company to survive
is to lower the prices of BOM items, to improve the production processes and shorten the produc-
tion time, to improve the quality of production, but most importantly is to find more strategic cus-
tomers. “For me it is important to meet all of my suppliers and clients personally, it is the best way of communi-
cating. But at the same time, I want the office employees to work mainly with emails and electronical data and use
the telephone only in urgent matters” (IA1; personal communication).

The employees engaged in relationships with the suppliers want the help of ICT to manage the
communication. They need standardize information sharing, so there is a low possibility of materi-
al shortages (IA4, IA2, IA3; personal communication). According to the Process engineer when all
BOMs will be ready, that will be the time to implement the ERP system, which will help in pur-
chasing, production and planning processes. The consultant and production leader think that the
ERP system will also help in standardizing the processes and force written procedures.

The finance department interest is to have real information from the production department. “The
warehouse value is calculated based on suppliers’ invoices and produced units. It takes a lot of time to do this.”
(IA5, personal communication)

The customer wants Zenergy to supply good quality products and maybe in the future lower the
price. It is important for the customer that Zenergy finds other clients, so that the fixed costs can



37

be divided among different customers. The customer also wants to have smooth communication
without any disruptions and if there are claims, they are supposed to be solved as soon as possible.
“It was very important for us that the matter of claims is solved. Before this claim form was implemented, emails
were sent and we waited for the reply for weeks” (EA4, personal communication).

Suppliers want smooth and open communication, so they can plan their sales and production. One
of Zenergy’s strategic suppliers is an export trading company with self-developed product concepts
with a high environmental & quality profile marked under its own brand. They import products
from China, and communication with countries in different time zones can be difficult. “We do have
a very long lead time. It is 65 days and we also have prepayments on the way, which must be carefully followed, oth-
erwise the shipments are postponed. Since Zenergy hired a person responsible for planning acquisition, everything goes
well. They use the excel file to plan their need for our products. Before they hired this woman there was a big prob-
lem. There were times when the material came in too late” (EA2, personal communication).
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Analysis5
In this chapter the authors are analyzing the empirical data gathered, using the theoretical lens provided by the litera-
ture study structured in the conceptual framework. The findings are the basis for the conclusion, since they provide the
answers to the RQs. The section ends with the conceptual framework modified according to the findings of the re-
search.

The analysis follows the three main areas generated from the conceptual framework: The SME’s
environment, the actors of the network and the relationship between the actors. Analyzing them
provided the answers for the two RQs. The process is presented in Figure 5.1.

Figure 5.1: The stream of the analysis.

The environment around Zenergy needs to be analyzed in order to understand the situation of the
company in the moment of the research and will provide the map of the network of actors around
it.  The second part of the analysis focused upon the relationships between the network actors and
Zenergy in order to find out which actors influence the sense-making process of the ICT adoption.
Finally in line with the purpose of this study, the authors show how are the network actors influ-
encing the ICT adoption process within the SME.

The SMEs environment in relation to ICT adoption5.1

The first elements analyzed will be the environment of the SME. Taking a start point in the
conceptual framework, the SME in its process of adopting ICT is surrounded and supported by its
formative infrastructure that will be analysed bellow.

5.1.1 The formative infrastructure around Zenergy

The concept of formative ICT infrastructure developed by Gäre and Melin, (2011) is valuable for
this study since it structures the environment of Zenergy in relation to the specific process of
adopting ICT.  Clarifying the environment surrounding the adoption is essential in understanding
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who the different actors are, and how they can influence sense-making ICT adoption in case of a
SME. The ICT infrastructure has three layers that will be presented below:

 The sense-making infrastructure around Zenergy corresponds to Zenergy’s need for
competence and analysis. According to the data gathered analyzed against Gäre & Melin,
(2011) theory, Zenergy has lack of competence and specific knowledge in the implementation
and use of ERP systems (IA1, IA4, IA5, personal communications). Zenergy needs to sense-
make on how the ICT artifact can help the company to better plan and monitor the produc-
tion and the purchasing process. Zenergy also needs to sense-make on how the ICT mediates
the communication and collaboration with the external actors of the network and how this
collaboration can be improved and which kind of employees need to be engaged in the pro-
cess in order to improve the area of competence needed to pursue the process of adoption in
a correct way (IA1, IA5, IA6, personal communication). Zenergy is a SME with no internal
ICT department and accessing knowledge from consultants and suppliers is of great value.
Zenergy uses B2B web platforms of its suppliers. In order to adopt Prodtime an IT consultant
was engaged together with another consultant that was named in charge of the adoption pro-
cess based on its previous experience (IA1, IA5, EA1, EA3, personal communication). Zener-
gy AB is reaching out into its network to access the needed ICT skills in the same manner as
other Swedish SMEs do, according to Gäre & Melin, (2011).

 The sense-giving infrastructure around Zenergy corresponds to Zenergy’s need for tools
to reorganize its activity in order to become more effective, to better plan and monitor and it
is translated into the form of Prodtime, the ICT artifact that will be adopted. According to
Gäre & Melin, (2011), beside the ERP system the combination of business processes and
technology is also a part of the sense-giving infrastructure because it will translate, or put in art
all the elements Zenergy has understood that need to be improved during the sense-making
processes.

 The service infrastructure corresponds to Zenergy’s need for ICT service and support and
here the internet and telephone providers, the IT consultant and other service providers that
make possible and support the whole ICT activity of the company (Gäre & Melin, 2011).

After looking at Zenergy’s ICT adoption environment from the perspective of a formative
infrastructure the next step in the analysis is to analyse the network of actors of Zenergy in order
to find out who are the ones influencing the sense-making of ICT adoption and how they are
affecting it.

5.1.2 The network of actors around Zenergy

The empirical data showed that Zenergy’s network contains its material and service suppliers, cli-
ent, potential clients, consultants, banks and different official institutions (IA1, personal communi-
cation). According to Gäre & Melin, (2011) and Björnfot & Torjussen, (2012) these members of
the network are actors playing different roles in the ICT implementation process as providers for
different services but also specialized knowledge development.

Zenergy AB doesn’t have an internal ICT department and the way chosen to fullfill its needs for
specialised knowledge in the ICT field is to use the services of an IT consultant or the previous
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ICT experience of its employees (IA1, IA4, IA6, personal communication). Moreover, every-day
activities of certain internal actors include the use of specific ICT artifacts in the form of B2B web
platforms owned by suppliers or different authorities as i.e. the Tax Office or the Public Insurance
Services (IA3, IA4, IA5, EA1, personal communication). These findings are in line with the
Swedish national tendency in the SMEs, of having fewer internally- owned or developed ICT
artifacts and using instead the services of external companies that provide ICT services like, for
example, cloud software platforms (Statistics Sweden, 2015). The same tendency of SMEs,
accessing ICT know-how and services by reaching specialized knowledge and resources from the
network members, was brought into attention by the work of Gäre & Melin, (2011), Björnfot &
Torjussen, (2012) and Tomlinson & Fai, (2013).

The basis of the conceptual model lie in the ANT as it was presented in the framework developed
by Eze et al. (2014). With the lens of ANT, the ICT adoption process received different influences
from different actors, both human and non-human. The actors identified in the data collection
process in the case of Zenergy AB were mainly humans, the only non-human actor that has a
direct impact on ICT adoption in this specific case will be the ICT artifact. The human actors in
Zenergy’s network can be split into internal (employees with different specializations, consultants)
and external (client, suppliers, the government, banks and different service providers) (IA5,
personal communication).  The way each actor influences the process of sense-making ICT in
Zenergy will be assesed in the next sub-chapter, “Focus on relationships”. The reason for not
conducting an extensive analysis here is the view adopted for analysing the sense-making which
corresponds to the one developed by of Medlin & Törnroos, (2014).  Sense-making is seen as an
evolving process with different intermediate understandings that develop, and the accurate
influence can be judged after an adaptive processes are transmitted into the network.

5.1.3 ICT as actor

The ICT artifact in course of adoption in the second and third evolution stage of Zenergy AB is an
ERP system called Prodtime (IA1, IA4, IA6, personal communication). The name of Prodtime is
part of every development discussion since implementing the program became a strategic measure.
Another interesting fact about Prodtime is that it was acquired in the first stage of evolution, not
implemented, and the actual team does not know what were the reasons that made Prodtime the
best option for Zenergy at that time (IA1, personal communication). Acquiring another ERP is not
an option, so implementing Prodtime in the best way, or doing the best with the actual resources is
the central direction (IA5, personal communication).

Olsen & Sætre, (2007) elaborate on the fact that there must exist a fit between the ERP and the
company’s needs in order to achieve all the benefits this ICT artifact can offer. Problems appear
because ERP systems are constructed around inherent business models that not always in
conformity to the needs of the SME. Olsen & Sætre, (2007) suggest customizations of the original
product in order to increase the match between the ERP and the company’s business model and
working procedures. Zenergy does not consider doing any modifications to Prodtime, the chosen
path is to modify the working procedures according to the possibilities offered by Prodtime (EA1,
EA6, personal communication).
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According to the definition that was selected in relation to the purpose of the thesis, an actor is
“any element which bends, shapes around itself, makes other elements depend upon itself and translates their wills in-
to the language of its own” (Eze et al., 2012, p.161). Working procedures, internal and external com-
munication, and the relationships with the actors of the network, all have a touching point with
Prodtime – the ICT artifact adopted in this case study. This gives to the ICT artifact all the prereq-
uisites of an actor in the context of this research.

The other non-human actors suggested by Eze et al., (2014), standards, law and regulations were
not brought into discussion by any of the interviewees. They exists in the formative infrastructure
of the ICT adoption in Zenergy as they govern the whole business environment, but the fact that
no specific aspects of them were mentioned can be interpreted as not having a special influence on
the process itself. The way Prodtime, the ICT artifact as non-human actor interacts or influences
the other actors or the SME, will be further developed in the next sub-chapter called “A focus on
relationships”.

A focus on relationships5.2

The human and non-human actors were briefly mentioned in the previous subchapter. In line with
the purpose of the thesis this section is aiming to analyze the relationship between the actors in
their dynamics in order to identify how ICT adoption is understood in Zenergy and who the ac-
tors influencing the sense-making process are . The basics of this approach lie in the ANT view
upon the ICT adoption in the form developed by Eze et al (2014). Faraj et al. (2006) are suggesting
the focus on relationships between actors, the environment and the ICT artifacts, as they are the
bricks that build the way the technology is created, adopted and used. To find the true character of
the ICT adoption, the interactions between the actors need to be assessed. They are translated
through relationships “technology-organization, people-organization, organization-organization and people-
technology” (Al-Natour & Benbasat, 2009, p.672). The relationships developed in and around Zener-
gy were assessed from two different angles, interviewing both the persons representing the external
actors and the internal staff, and will be further analyzed following the above- mentioned catego-
ries.

In the previous chapter, “Empirical Data”, the main relationships developed between the actors of
the network and Zenergy were presented. The map of the internal collaboration was also drawn in
order to be able to distinguish, in the analysis part, between the different types of relationships,
separate the actors, and elaborate on the sense-making process of ICT adoption.

5.2.1 Type of Relationship and Actors Involved

Prodtime as non-human actor is part of the strategic development plan of the company, and the
relation between this ICT artifact and Zenergy can be viewed as a ‘technology-organization’ rela-
tionship (IA5, personal communication; Al-Natour & Benbasat, 2009).

Following the same line of analysis, the relationship between internal actors, the employees or
consultants of Zenergy and Prodtime are considered ‘people-technology’ relationships and are
translated into processes of discovering the ICT artifact and understand what it can do to improve
their everyday work. Each internal actor’s specific understanding is influenced by its own grade of
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ICT profficiency and is shaped by its previous experiences (Al-Natour & Benbasat, 2009). IA1,
IA4, IA5, (personal communication) mention previous experiences with similar ERP systems and
formulate their personal view on benefits or critical issues in integrating Prodtime into Zenergy.
This is actually part of their sense-making process of ICT adoption, judged in the lights of the
findings of Bijker, (1995), Gäre & Melin, (2011) and Medlin & Törnroos, (2014).

The ‘organization-organization’ relationships correspond to the formal relationships between
Zenergy and its network actors. The relationships are treating matters of sales and acquisitions,
forecast and inventory control, but also financial and administrative issues (IA1, IA4, IA5, personal
communication). The ‘people-organization’ relationships are developed between the employees or
consultants, and Zenergy. In relation to the ICT adoption these relations have the purpose of
communicating internally in different meetings trying to find a way to improve the actual state of
affairs by adopting the ICT artifact. Each of them as explained by Bijker, (1995) bears the footprint
of its own experience regarding ICT adoption and use. The point of view presented in the
meetings differs in relation with the position in the company and the nature of interaction with the
other internal and external actors (IA5, personal communication).

5.2.2 Actors Influencing Sense-Making of ICT adoption

The process of sense-making ICT adoption is triggered by a cue, followed by a series of under-
standing developments, and in the context of an interaction between two different actors of the
network, a mutual intermediary understanding (the in-between) is created and an effect is transmit-
ted into the network by an adaptive process (Medlin & Törnroos, 2014). Two different displays
created present the sense-making process in its dynamics; the first one presents the evolution of
the collaboration between Zenergy and its client and the second one the evolution of the collabo-
ration with a strategic supplier.

Stage in
Zenergy

Interests Sensemaking In-between Adaptive process in
Zenergy

Impact
on ICT

1 Establish the
relationship and
start collaborat-
ing

Focus on the commercial
side of the relationship

the need for housing mod-
ules meets an innovative so-
lution, the modules are the
common elements

Starts producing and de-
livering modules

no ICT
impact

2 To seel more
units for Zener-
gy and a mutual
interest of on
time delivery

Arrise of the need of more
advanced technological
support  to support the
production and  aquisitions
and production to be able
to deliver in time

In-between developed: now
the relationship growed and
issues as order and delivery
times, production and aqui-
sitions planning become im-
portant

Decision to start imple-
menting the already
purchased ERP

ICT
adoption
impact

3 To grow the
collaboration
and develope
after sale ser-
vices

To follow the quality and
garanty issues  requires a
common language be-
tween Zenergy and its cli-
ent

The system in place is not
supporting this require-
ments, a new module is
needed

Thoughts about how to
solve the problem, a
new module is beeing
implemented

ICT
adoption
impact

Table 5.1. Summary of the relationships development and the impacts on ICT adoption Zenergy and its client

Table 5.1 was developed using the information provided by the customer and IA1, IA4 and IA5
representing Zenergy. The relationship was followed in all the stages of evolution of Zenergy in re-
lation to the sense-making process of ICT adoption. An important thing to bear in mind is the fact
that Zenergy has only one client. The company owns an innovative product that was formed ac-
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cording to the client’s needs (IA5, personal communication). The client occupies a central place in
the list of priorities of Zenergy AB and maintaining a good relationship is essential since it is the
only way to reach the economical purpose and ensure the survival and future development of the
company and its innovative product (IA1, IA5, personal communication).

In the first stage of the collaboration the relationship had mainly commercial and production relat-
ed aspects, but with the second stage the first cue that triggers the sense-making process of ICT
adoption arises. The relationship is between managers representing two different companies, this
giving to the sense-making process an inter-organizational dimension in line with the study of
Medlin and Törnroos, (2014). This new dimension is further developed by an in- depth analysis of
the process, studying the in-between, or the common understanding that is being formed between
the actors and then the adaptive process that is transmitted in Zenergy. The finding is confirmed
even by the theory of Medlin and Törnroos (2014), according to which the ‘in-between’ is trans-
forming during the process of evolution of the relationship between the actors. This is translated
into the case of Zenergy by the process of refining the needs in the matter of technology that will
better serve the client and enrich the relationship (see column 4 in Table 5.1).

The information gathered during the interviews points out the fact that the first time Zenergy con-
sidered to implement Prodtime was during the second stage of evolution and the reason was to
better serve the client and improve internal efficiency (IA4, IA5, internal communication).

In the light of the above- presented arguments, the authors consider the client as the actor generat-
ing the first cue in the ICT adoption sense-making (together with on-time delivery) and with an
important influence on the sense-making of ICT adoption in Zenergy.

The same line of thinking and the contribution of EA1, IA5 and IA3, (personal communication)
were used to construct Table 5.2, that presents the development of the relationship and the sense-
making of ICT adoption between Zenergy and one of its strategic suppliers. The sense-making
process follows the same path during different stages of evolution of the company as it did in the
case of the client, the gradual development and content enrichment. The difference lies in the fact
that the cues that triggered the in- between were in the area of forecasting and inventory manage-
ment, because of the specificity of the relationship and the nature of the adaptive processes trig-
gered in Zenergy AB (see column 6, Table 5.2).
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Table 5.2: Summary of the relationships development and the impacts on ICT adoption Zenergy and a strategic supplier.

The strategic supplier according to the above- presented, had an important impact in sense-making
ICT adoption, since it created the premises of a more efficient way of planning and purchasing
with high impact with regard to the adaptive processes triggered in Zenergy and in direct connec-
tion with a more efficient use of resources.
The relationship with other external actors like the normal suppliers, potential clients, banks and
authorities cannot be displayed in the same way since their impact cannot be divided in different
stages. However, the suppliers and potential clients, according to IA1, IA2, IA4, IA5, EA2, EA3,
EA4, (personal communication) can be perceived as having an impact on sense-making ICT adop-
tion in regard to the need for standardization of the communication, improved feedback and on-
time deliveries. However, their influence is not perceived as very powerful, the interviewees men-
tioning more important interest proportional with the importance of the relationship of collabora-
tion. The banks and the authorities were not mentioned in relation to the ICT adoption process
and were considered not having any impact on the sense-making process.

Concluding this discussion, the human actors impacting the sense-making of the ICT adoption in
Zenergy AB are: The client and the strategic suppliers having the most powerful impact, the gen-
eral suppliers and the potential clients with a less powerful impact on the sense-making process.

Another important actor that needs to be mentioned as influencing the sense-making process of
ICT adoption in Zenergy is the non-human actor, Prodtime, the ICT artifact that needs to be
adopted. In the ‘people-technology’ and ‘people-organization’ relationships, Prodtime appears as a
common theme of discussion, same frame of reference, since the limited resources of the SME

Stage in
Zenergy

Interests Sensemaking In-between Adaptive process in
Zenergy

Impact
on ICT

1 Establish the rela-
tionship and start
collaborating

Focus on the commer-
cial side of the relation-
ship

The need for insulation
boards of zenergy meets
an offer, the insulation
boards are the common
elements

Starts the collabora-
tion, communication
by e-mail, orders in
Excell .

Weak ICT
impact

2 The volumes grow
and the interest is
now to standardize
the relationships
communication for
better forecast and
delivery precission

Need for better forecast
to be able to plan the
production and evaluate
the purchasing needs.

In-between developed:
Focus on issues as pro-
duction planning, inven-
tory controll and support
for forecast and pur-
chase.

Decision to start the
implementation of the
already purchased ERP
with BOM and item
numbers.

ICT
adoption
impact

3 The supplier be-
comes strategic,
volumes grew even
more,  and  after
sale services are
developed in
Zenergy.

Extend and improve the
precision of the forecasts
and follow the quality
and garanty issues  re-
quires a common lan-
guage between Zenergy
and its supplier

Zenergy and its supplier
have different item
numbers in the system,
the ERP is not yet fully
functional but the need
for standardization to
support forecasting and
support is high.

Common item num-
bers are implemented
to organize forecast
and purchasing.

ICT
adoption
impact
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cannot afford making changes to the ICT artifact itself, but trying to adapt the business processes
according to Prodtime’s possibilities and limitations.

The other aspect of the analysis is concentrated on how different actors’ influence is transmitted
into the ICT adoption process. This aspect will be assessed in the next subchapter of the analysis.

5.2.3 The ICT Adoption Process

As a base for the conceptual framework the authors used ANT. As presented in the frame of ref-
erence ANT was find suitable to the purpose of this research because it has a process view upon
the ICT adoption. Moreover, ANT takes into consideration the multiple interactions between dif-
ferent actors, both humans and non-human, as parts in a dynamic system, playing according to
their interests and shaping the process of adoption (Eze et al., 2014). In the case analyzed, Zenergy
adopts an ERP system bought by a previous team of which no human actor is still working in the
company (IA5, personal communication). The underlying assumptions behind the particular acqui-
sition of Prodtime are not available, same as the possibility to change, or customize the system as
Zenergy needs in this particular stage of evolution (IA4, IA5, personal communication).

The four stages of the adoption process established by Eze et al., (2014) are inscription, transla-
tion, framing and stabilization. In the first one, inscription, the actors form values towards the ICT
artifact and the way it can shape their daily work. In this phase the organization’s beliefs, the way
ICT was used before and the expectations of the users are playing the role of the influencers. This
initial phase of the process can be matched to the Stage 2 of evolution in case of Zenergy AB,
when the production starts growing and the organization is rising the view from the production
perspective and watching into the future, understanding that a key for evolution is adopting Prod-
time. The cue arose in the relationship between the Plant Manager and the Client in need for im-
proved delivery times.

The next phase of the adoption process, called translation, can be matched to the later part in the
second stage of Zenergy’s evolution. The relationships with the suppliers are being reshaped in line
with the new leading spirit inside the company. Different internal actors discuss new ways of doing
business with suppliers, the existing client and potential clients. They, representing Zenergy, gather
information about the external actors’ way of organizing the internal processes and their view upon
the process is formed after many discussions with the contact person from the collaborating com-
pany. The suppliers’ interest is to be able to sell higher volumes to the new reformed Zenergy and
different relationships start growing towards a strategic partnership. Inventory control, forecast,
order precision or lead-time, are keywords in the relationships with the external actors. Periodical
meetings between the internal actors bring the expressed interests and requests of the external ac-
tors into analysis. Introducing the items in the database and implement BOMs became the key-
words leading the discussions inside Zenergy, as the first perceived steps of the adoption process.
The internal actors are trying to sense-make how this ICT artifact that they already have, can an-
swer the requirements of the company as it is now. Many discussions take place, responsibilities are
shared and a new internal actor comes into Zenergy, an IT consultant. He is not specialized in
ERP implementations but more on the technical side. The IT consultant prepares the ICT infra-
structure, installs the ERP on the server and makes it functional for the different actors involved,
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but does not offer support in adapting to the business model behind Prodtime. The internal actor
that was assigned with the responsibility of leading the implementation process is a strategic pur-
chasing consultant with no specializations in ERP implementations. The criteria behind this option
was the fact that this actor has been involved at one stage of his career in an ERP implementation.

Zenergy has not contacted ERP specialists, trying to do the best of the internal resources it pos-
sesses. Prodtime is an important actor in this stage as all internal actors refer to it, to the available
features and the way they can make the best use of these features in order to improve their work-
flow and meet the external actors’ expectations. In this way they are actually responding to Prod-
times designer’s original intention and the business model considered for designing the software, as
they are imprinted in the artifact (Ackrich, 1992). Prodtime has a quite stable position since its
structure cannot be modified. The artifact must be used as it is this involving efforts from the in-
ternal actors to adapt Zenergy’s processes to the business model behind Prodtime. In the end of
stage 2 of evolution, a production consultant came in as a new internal actor, with the responsibil-
ity to create the BOMs. Zenergy understood at that moment that a dedicated person needs to take
care of this process, this being a new element indicating the efforts of adaptation to Prodtime.

The ICT artifact was not completely implemented at the time of this study, and the authors con-
cluded that Zenergy has not reached framing and stabilization, the third and the fourth stage in the
framework considered for the analysis. In those stages, the actors have the ICT artifact functional
and are trying to improve it by several customization processes aimed to find new ways to use the
technology to fit the company’s needs (Eze et al., 2014). This limits the possibility of the present
analysis to the first and the second phase of the process.

5.2.4 How the actors influenced the process of ICT adoption

The actors influencing the adoption process were analyzed earlier in this chapter. The  external ac-
tors with influence on the adoption process were found to be the client and the strategic suppliers
as the most powerful and the potential clients and the other suppliers with a more reduced influ-
ence than the first two categories. According to Eze et al. (2014) the actors can influence the pro-
cess in three ways, by: commitment, compliance, and resistance.

The data collection hasn’t revealed any resistance from the actors. The internal actors are commit-
ted to the purpose and the external actors are giving their support by creating common product
numbers or sharing their knowledge. However, in case of Zenergy, one of the actors plays a special
role in the whole process, influencing all the internal actors and Zenergy. This actor is Prodtime,
the ICT artifact that shapes the way the internal actors bring into Zenergy the influence of the ex-
ternal actors. The technology is the motor that changes the working procedures. All the internal
actors interviewed, say that their work is influenced by Prodtime, to a certain extent now and more
so in the future. Great expectations are associated with the ICT artifact, even if they feel that the
solution is not tailored to their way of organizing the production and the corresponding flows.
Zenergy will adapt Prodtime to meet the customer’s and potential customers’ expectations and to
work better with its suppliers.
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A graphical conclusion of the process of each relationship with the external clients is presented be-
low, in Figure 5.2. This is an inter-organizational sense-making process where the ICT artifact
draws the lines, or the borders of development of the relationship. The client, as external actor
gave the first cue that moved the attention of Zenergy from the production to ICT adoption. The
way Zenergy needs to use the ICT artifact is shaped by the clients and suppliers needs but is lim-
ited to the features of the existing ICT artifact, Prodtime.

Figure 5.2: ICT shaping the way actors influence the adoption process.

The pattern found in all the relationships presented by the interviewees was the following:

 The internal actor and the contact person of the external actor discuss the way they can im-
prove their collaboration,

 The interest and needs of each part are lightened up into certain keywords like (forecast, lead
times, etc.)

 The internal actor transmits all these needs inside the company, in meetings and Zenergy tries
to respond to the partners’ need by adaptation. A series of adaptive processes follows and the
non-human actor Prodtime, the ICT artifacts shapes them according to the features it pos-
sesses and the possibility of the internal actors to make use of them. As an example, Zenergy
implemented an after sales module that eases up the process of following up the warranty is-
sues. The clue came from a discussion with the client and put into art in the way made possi-
ble by the existing RMA module.
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Conceptual framework modified with the findings5.3

The analysis concludes with an actualized version of the conceptual framework, presented in Fig-
ure 5.3 modified according to the findings of this study. The actors found to have an influence
were presented in the environment translated by the formative framework around the SME. The
actors interact by different relationships and make sense of the way the ICT artifact can improve
the way they work. The needs and interests of the external actors are transmitted inside the SME
and judged according to the possibilities and limitations imposed by the existing ICT artifact.

The ICT artifact has in this situation an important effect shaping the way Zenergy AB adapts to
the influences from its environment. The actors of the network influence the adoption process
through their needs communicated to the internal actors. The actors are making sense of all these
needs by scanning them against their own personal frame of reference, their knowledge and expe-
rience. This is an inter-organizational process of sense-making, under the borders drawn by the
ICT artifact, shaping the company by a series of adaptive processes that affect the existing work
procedures and the way the ICT artifact is approached.

Figure 5.3. Conceptual framework modified according to the findings.
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Conclusion and implications6
This final chapter starts with a concluding discussion on the way the purpose of the study has been fulfilled and the
response to the research questions. The second part of the chapter elaborates on the theoretical and managerial impli-
cations of the thesis, followed by a presentation of potential areas for further research based on the current
study.

Conclusion6.1

This thesis aims to analyze how the interactions between the SME and different actors at different levels in its
network can influence the SMEs ICT adoption process. The purpose was divided in two research ques-
tions, the first one intended to delimit which actors are influencing the sense-making process of the ICT adop-
tion within the SME, and the second one intended to analyze how these actors could influence the ICT adop-
tion process.

The analysis provided answer to the first research question and revealed that the customer and the
strategic suppliers as human actors have an important influence on the sense-making process of
ICT adoption on the studied SME. The impact of the potential customers and of the regular sup-
pliers was noticed but it is not perceived as important. A non-human actor has also proved to have
a powerful influence, and this is the ICT artifact.

The answer to the second research question was also drawn from the analysis. During the studied
process of adoption, internal and external actors that are developing a collaboration relationship,
are forming a common understanding upon the way their needs and interests can be met through
the relationship, under the limits imposed by a third actor, the ICT artifact. This is inter-
organizational sense-making about the ICT adoption and the process is shaped and limited by the
boundaries and the specific functions offered by the existing ICT artifact. The actors influence the
adoption process by series of adaptive processes generated into the company after an inter-
organizational sense-making process.

Theoretical contribution6.2

The findings are in the area of the inter-organizational sense-making studied by Medlin and
Törnroos (2014) but in this case the theory was applied with regards to the ICT adoption process
in an SME environment. The formative infrastructure theory developed by Gäre and Melin, (2011)
brought more light on the specificity of an SME’s environment in relation to the ICT adoption and
the ANT lens were valuable to identify the actors and the dynamics of their interaction. These
theories formed the bases of the conceptual framework that guided this study.

The contribution of this thesis is to analyse the inter-organizational sense-making into an SME
environment and in relation to the ICT adoption. The key element of the findings was the non-
human actor, the ICT artifact, and its influence upon the inter-organizational sense-making. The
analysis of the empirical data led to a theoretical construct, a triad between the SME, the external
actor and the ICT artifact. The last mentioned limits the inter-organizational sense-making to the
possibilites offered by the software design. The construct brings more light in the way the sense-
making process evolves in the specific context of ICT adoption.
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Managerial contribution6.3

Managers need to master the art of forming and maintaining good relationships with different ac-
tors of the network. This study brings the value of an explanation upon the mechanism behind the
evolvement of a relationship. Each of the actors seeks in the relationship to satisfy its interest. In
the process of forming and evolution of a relationships different stages of mutual understanding
upon different aspects of the collaboration are formulated. When an ICT artifact is in the process
of adoption, it influences the inter-organizational sense-making since it can shape the way the
company responds to the needs of its network actors. Having a sense-making thinking helps the
manager to better understand the relationship and bring it a stage further. To paraphrase
Håkansson and Snehota (1989), ‘no business is an island’. This means that understanding the im-
portance of the ICT artifact as actor in the sense-making process might give the managers a clue
about the importance of selecting a proper solution that ties together the business model of the
company with the needs implied by the collaboration with external actors.

Limitation and further research6.4

The present study was limited to only one case study conducted in a Swedish small production
company. The branch specificities were not taken into consideration and the actors analyzed were
only members of the vertical SC. A direction for further research is to study the influence of the
actors from  the horizontal SC upon the ICT adoption, with a focus on the way the collaborating
and competitive companies can influence the sense-making of ICT adoption. The influence of the
actors upon the ICT adoption process might be studied taking into account different industries
and the role of ICT in each of them. Another suggestion with a starting point in the theories that
were the base of this study, will be to move the focus on the characteristics of the ICT artifact and
to see how different kind of artifacts can shape the inter-organizational sense-making.
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Appendix 1

Guide for the semi-structured interview for Internal Actors:

Can you present yourself and your position in Zenergy?
Your daily interactions are mainly with your colleagues or do you communicate
with external actors? What are these actors and in what matter are you communi-
cating?
How do you communicate with your colleagues in regard to the production tasks,
BOM…??
How do you communicate with the ….actors on the network? Do you use a spe-
cific ICT artifact in your communication?
Do you know if your partners on the network use an ICT artifact in their activity?
Do you think that their solution is good for them? How do you think that the
ICT artifact helps them?
Do you think that their ICT artifact helps you in connecting to them?
Did you thought about the fact that an erp or another ICT artifact might help
you?
When did you realized that? Was it after the discussion with one of your… exter-
nal … actors?
Can you describe how did you perceived the ERP implementation process in
Zenergy?
Do you think that the new ERP will change your daily work processes? Do you
thing that the ERP will help you?  How?
Will the new ERP change the way you communicate internally?
Will the new ERP change the way you communicate externally?
What events in the implementation process were critical in your perception?
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Appendix 2

Guide for the semi-structured interview for External Actors:

Can you present yourself your company and your relationship with Zenergy?
Who are the persons you are you communicating within Zenergy and in what
problems?
What ICT artifacts are you using in your work? Do you have a specific tool you
use in your interaction with clients/suppliers(like Zenergy)?
Is your communication with the clients/suppliers standardized and mediated by
ICT artifacts?
Do you know what kind of ICT artifact Zenergy is using?
Do you think that their solution is good for them? How do you think that the
ICT artifact helps them?
Do you think that their existing  ICT artifact helps you in interacting to them?
Can your company suggest a common ICT mediated communication with Zener-
gy? Can you provide a specific tool?
Did you discussed about your ICT artifacts in general and about your ICT medi-
ated communication with your contact person in Zenergy?
Do you know that they are implementing an ERP?
Do you think that the ERP implementation process in Zenergy is influencing your
collaboration or change your daily work interactions?


