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Abstract
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that the collaborating companies need to together create shared knowledge about their future
business in order to develop their common business processes. The ﬁndings of the dissertation
show that carefully designed and facilitated process modeling and simulation workshops
support the collaborative effort to create shared knowledge about common business by
enabling the organizations to cross their knowledge boundaries. In addition, the dissertation
provides knowledge about the procedural coordination mechanisms of collaborative work that
support inter-organizational knowledge sharing and creation. The ﬁndings indicate that interorganizational coordination, applying coordination mechanisms that have been collaboratively
created, promote knowledge sharing and the creation of shared knowledge about common
business, and thus the development and management of common digitalizing business.
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Tiivistelmä
Tuotteiden ja palveluiden digitalisoituminen edellyttää, että yritykset kehittävät
liiketoimintaansa, mikä yhä etenevissä määrin tapahtuu yritystenvälisissä
liiketoimintaprosesseissa laajempien tuote- ja palvelutarjoamien mahdollistamiseksi. Kun
kehitetään yritystenvälistä liiketoimintaa, on luotava tietoa tulevaisuuden yhteisestä
liiketoiminnasta ja koordinoitava yritystenvälistä yhteistyötä. Tulevaisuuden
liiketoimintatiedon luominen ja yritystenvälinen koordinointi ovat haastavia sosiaalisia
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Toisessa projektissa käytettiin kahdenvälisiä sopimuksia ja toisessa monenvälisiä sopimuksia.
Tämä väitöskirja tuottaa uutta tieteellistä tietoa yritystenvälisestä koordinointiprosessista,
tiedon jakamisen ja luomisen prosessista, ja näiden prosessien välisestä suhteesta kun
kehitetään ja johdetaan yritystenvälisiä liiketoimintaprosesseja. Työssä esitetään, että
yritysten on yhdessä luotava yhteistä tietoa tulevaisuuden liiketoiminnastaan kehittääkseen
yhteisiä liiketoimintaprosessejaan. Työn tulokset osoittavat, että yhteisen liiketoimintatiedon
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Definitions of Key Concepts

Inter-

A social process where individuals’ explicit and domain-specific,

organizational

tacit knowledge is shared, organizations’ knowledge boundaries

knowledge

crossed, and shared domain knowledge created (cf. Grant, 1996;

creation

Faraj and Sproull, 2000; Brown and Duguid, 2001; Carlile, 2004;
Nonaka et al., 2006; Majchrzak et al., 2012).

Shared domain

The existence of shared domain knowledge means that the individu-

knowledge

als from the collaborating organizations are able to understand how
their work is interrelated and how they can participate in each other’s business processes. The creation of shared domain knowledge
requires that the individuals share their domain-specific knowledge
with each other. (cf. Faraj and Sproull, 2000; Carlile, 2004;
Majchrzak et al., 2012)

Inter-

A

organizational

organizational task interdependencies towards a common goal by

coordination

applying coordination mechanisms, which are given their validity

process

through

which

individuals

manage

their

inter-

and meaning as they are socially constructed (cf. Kellogg et al.,
2006; Okhuysen and Bechky, 2009; Jarzabkowski et al., 2012).
Knowledge

Knowledge boundaries inhibit the sharing of knowledge (Brown and

boundaries

Duguid, 2001; Garrity, 2001; Carlile, 2002, 2004). The boundaries
manifest themselves in the lack of a shared lexicon or language and
differences in working methods, norms, and values due to differences in the professional and educational background, work experience, and interests. Also the lack of trust may inhibit knowledge
sharing between organizations. (cf. Kaiser and King, 1982; TaylorCummings, 1998; Swan et al., 1999; Heath and Staudenmayer,
2000; Carlile, 2004)

Co-creation

Carefully designed and facilitated business process modeling and

workshops

business process simulation workshops which are organized as part
of a process development project (cf. Smeds et al., 2003). In the
workshops, a third-party facilitator applies boundary objects, such
as process models, when steering the participants’ group discussion
towards common goals (cf. Smeds, 1997; Nonaka and Konno, 1998;
Smeds et al., 2003; Carlile, 2004; Levina and Vaast, 2005).
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1 Introduction

1.1

Background

Many products and services are designed and produced in inter-organizational
collaboration, and in some cases in collaboration with the end-customers as
well. The rationales for inter-organizational business are numerous. For example, the design and production of enlarged product and service offerings
may necessitate combining specialized knowledge of different organizations
(Powell et al., 1996; Dyer and Singh, 1998; Hagel et al., 2009; Dougherty and
Dunne, 2011). Organizations can also collaborate to share risks, rewards, technology, and production facilities (Brass et al., 2004). In addition, organizations can aim to reduce innovation cycle times through collaboration (cf.
Gulati and Singh, 1998). Also, the more and more competitive business environment and globalization drive organizations towards tighter collaboration
(Child, 2005).
Inter-organizational relationships can be managed through different organizational structures, such as strategic alliances (Kale and Singh, 2009), joint
start-up ventures, temporal projects (Shelbourn et al., 2007; Leufkens and
Noorderhaven, 2011), and buyer-supplier agreements (Parmigiani and RiveraSantos, 2011) to name a few. However, regardless of the inter-organizational
structure, the operations of the collaborative business are organized as business processes that consist of the tasks of each organization and their joint
tasks. The collaborative business processes add value for the organizations’
joint customers. (Hammer, 2001; Hagel and Brown, 2005; Marjanovic, 2005;
Feller et al., 2013; Sikdar and Payyazhi, 2014) The business process starts with
understanding the needs of the customer and ends with satisfying them
(Davenport and Short, 1990; Goldkuhl and Lind, 2008).
Previous research (cf. Ring and Van de Ven, 1994; Dyer, 1997; Dyer and
Singh, 1998; Hagel et al., 2009; Schreiner et al., 2009; Adenfelt, 2010) has
shown that the management of an inter-organizational relationship requires
the coordination of inter-organizational task interdependencies and
knowledge sharing. Research on inter-organizational coordination has provided numerous coordination mechanisms, such as rules, routines, procedures,
boundary spanners, inter-company leadership, third parties, group problem
solving, inter-functional meetings, planning, and information systems
(Alexander, 1993, 1998; Grandori and Soda, 1995; Grandori, 1997; Gittell and
Weiss, 2004). Organizations also use contracts as coordination mechanisms to
1
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manage internal and external environmental contingencies and uncertainties
(Williamson, 1979; Turner, 2004; Wang et al., 2011). However,
inter-organizational business does not only function based on predetermined
coor-dination mechanisms and contracts, but at least equally important is the
day-to-day procedural coordination, using technological and organizational
mech-anisms, which supports knowledge sharing (Sobrero and Schrader,
1998; Sobrero and Roberts, 2001, 2002; Nielsen, 2010).
Due to rapid technological advances, the ever increasing digitalization is
forcing organizations to develop their inter-organizational business processes.
Digitalization refers to the use of digital information technology, such as internet, intranet, computers, software, and other information technology (IT)
based products and services, for all business tasks. The digitalization of business affects organizations’ strategy, structure, operational processes, financing, and even leadership practices. The digitalization of business has been
viewed both as an opportunity and a threat. The reason for these quite opposing views can be explained by the organizations’ capabilities to develop their
business to meet the demands of the digital age. Those organizations that are
able to develop their business into IT-enabled or even IT-driven are in a better
position to survive in the tough global competition. On the other hand, those
firms that are not able to take the advantage of digitalization are in danger of
losing the competition. (cf. MEE, 2013; Gartner, 2014; Kuusi and Vasamo,
2014; Porter and Heppelmann, 2014; ETLA, 2015)
The development of inter-organizational business processes is not a trivial
task for the collaborating organizations. In general, business process development necessitates coordination and knowledge sharing (cf. Sandhu and
Gunasekaran, 2004). When developing inter-organizational business processes, task interdependencies between organizations change, and the organizations face a problem of not knowing what kinds of task interdependencies exist
(cf. Gkeredakis, 2014). The lack of understanding the task interdependencies
in the inter-organizational business processes leads to “piecemeal” coordination where the needs of the customers are distorted along the process
(Simatupang et al., 2004:266). To overcome this problem, the organizations
need to enter into the complicated process of creating shared knowledge (also
referred to as common understanding) about their future business (cf.
Heikkilä, 2010).
The creation of shared knowledge about future collaborative business is a
difficult process because of different types of boundaries between organizations (Brown and Duguid, 2001; Carlile, 2002, 2004; Majchrzak et al., 2012;
Williams and Karahanna, 2013). For example, the parties from different organizations do not necessarily share a common language or efficient working
methods for collaboration (cf. Kaiser and King, 1982; Taylor-Cummings, 1998;
Gittell and Weiss, 2004; Vlaar et al., 2006; Majchrzak et al., 2012). Other reasons for difficulties in knowledge creation emerge from the collaborating organizations’ different business interests, power positions, and cultures
(Barringer and Harrison, 2000; Weick et al., 2005; Leufkens and
Noorderhaven, 2011). In practice, inter-organizational knowledge creation is a
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process where knowledge needs to be managed across expertise and organizational boundaries (Carlile, 2004; Kellogg et al., 2006; Lawson et al., 2009;
Williams and Karahanna, 2013).
In sum, knowledge sharing and creation, and the coordination of task interdependencies, are crucial in the development and management of interorganizational business processes. However, the process of knowledge sharing
and creation, the process of inter-organizational coordination, and the relationships between these processes are not well understood. Recent studies
(Orlikowski and Yates, 2002; Tsai, 2002; Kellogg et al., 2006; Kotlarsky et al.,
2008; Knudsen and Nielsen, 2009; Adenfelt, 2010) call for more research on
coordination, knowledge sharing and creation, and their relationship in the
inter-organizational context. This dissertation aims to fill this research gap.
The dissertation sets out to empirically study these phenomena.

1.2

Empirical Contexts and Research Questions

The dissertation aims to develop new scientific knowledge about knowledge
sharing and creation, and the coordination of interdependencies between tasks
that are executed by the collaborating organizations in the context of developing and managing inter-organizational business processes. The dissertation
views inter-organizational knowledge creation as a social process where individuals’ explicit and domain-specific tacit knowledge is shared, knowledge
boundaries crossed, and shared domain knowledge created, which enables the
individuals of the collaborating organizations to participate in each other’s
business processes (Grant, 1996; Faraj and Sproull, 2000; Brown and Duguid,
2001; Carlile, 2004; Nonaka et al., 2006; Majchrzak et al., 2012).
In this dissertation, the concepts of shared knowledge and common understanding (which originates from the theory of sensemaking) are used as synonyms, following the idea of Weick et al. (2005) who state that sensemaking is
about understanding a situation explicitly in words, i.e. organizing through
sharing knowledge.
The dissertation adopts the view that inter-organizational coordination is a
process through which individuals manage their inter-organizational task interdependencies towards a common goal by applying coordination mechanisms, which are given their validity and meaning as they are socially constructed (cf. Kellogg et al., 2006; Okhuysen and Bechky, 2009; Jarzabkowski
et al., 2012). Coordinative action is seen as temporally unfolding and situated
(Faraj and Xiao, 2006).
The dissertation views coordination and knowledge sharing and creation
from the viewpoint of ‘process research’ which in general considers phenomena to be dynamic and changing over time (Pettigrew, 1990, 1997; Langley,
2007). A systematic way to study processes requires that the researcher clearly
states the units of analysis (Peterson, 1998). In this dissertation, the units of
analysis are the process of coordination, the process of knowledge sharing and
creation, and the relationship between the processes. The aim is to provide

3

Introduction

knowledge about these processes and their relationships in the development
and management of inter-organizational business processes.
This summary of the dissertation applies the theoretical viewpoints of organizational knowledge sharing and creation, and coordination when presenting
and analyzing the findings of four studies, published in the four original research papers of this dissertation. In the papers, the development and management of the business processes is driven by the digitalization of business.
1.2.1

Papers I and II: Two Business Units of a Media Company under the
Digitalization of Products and Services

The starting point for this dissertation was in September 2004, when the author and her researcher colleagues engaged in a research project to help in the
complicated tasks of developing collaboration and coordination between two
business units of a media company operating in Finland. The media company
had structurally separated two business units to cope with the increasing digitalization of products and services in media business. One unit (referred to as
the Traditional business unit) pursued exploitation through efficient operations in the existing business which was the production of physical products,
whereas the other unit (referred to as the Digital business unit) pursued exploration of possible future areas for growth by developing new digital products
and services (See Figure 1). However, over the years, the digitalization of
products and services was becoming more common in the media business and
the structural separation no longer satisfied the needs of the customers who
demanded that the physical and digital products and services be provided as a
unified service offering. The creation of a common service offering required
that the business units together entered into the process of creating shared
knowledge about their future common business.
The author and her researcher colleagues organized three process development projects to support the creation of a common service offering. During the
first process development project, the action researchers realized that the employees of the units had not been discussing their businesses with each other,
because the business units were seen as competitors. The situation is typical of
business units which have been differentiated for a long time. Structurally
separated business units tend to create specialized working processes, attitudes, and behavior which create hindrances for collaboration with other units
(cf. Lawrence and Lorsch, 1967). The employees of the business units faced the
pragmatic boundary, where different interests between the units pose challenges to collaboration (Carlile, 2002, 2004).
However, by the end of the study in December 2005, the dialogical connections between the business units had increased and a common service offering
created. The business units together created a common service process
through which the common service offering was provided for their common
customers.
The studies which are reported in papers I and II describe how the business
units created a common service process through which they started serving
4
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their customers with a common service offering. The creation of the common
service process had required that the business units together created shared
knowledge about their common future business and its coordination. The employees of the units collaboratively created and agreed on procedural coordination mechanisms that supported the creation of shared knowledge about
common future business.
Paper I sheds light on the nature of shared knowledge, whereas paper II provides knowledge on the relationship between the process of shared knowledge
creation and the process of coordination. These processes and their relationships are not yet well known (Tsai, 2002; Bechky, 2003).
Paper I answers the following research question:
RQ1: What elements constitute shared knowledge about common
business?
Paper II continued the research started in paper I. Paper II provides an answer to the following research question:
RQ2: How do the organizations coordinate their collaborative work to
support the creation of shared knowledge about common business?

Figure 1. The inter-organizational context in papers I and II: Two business units of a media
company under the digitalization of products and services.

1.2.2

Paper III: An IT Provider and its Customer Network of Three Bank
Alliances under the Digitalization of Their Core Service Processes

In August 2006, the author and her researcher colleagues were again engaged
in a research project to help in the development of existing inter-organizational business processes. This time the research context involved an IT provider and its customer network which consisted of three bank alliances operating in Finland. The bank alliances partly owned the IT provider organization,
and the bank alliances were customers of the IT provider organization. Each
bank alliance consisted of several independent banks. (See Figure 2) Together
the IT provider and its customer network provided core service processes
which the independent banks applied in their daily banking business.
The IT provider and its customer network had realized that they have to develop their core service processes to meet the new needs of the digital age and
the EU regulations following the digitalization of banking business. In prac5
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tice, the development of the core service processes required the simultaneous
development of the independent banks’ service processes and the IT provider’s
IT systems that supported the banks’ service processes. However, the banks
and the IT provider organization lacked the capability of together creating new
knowledge about their collaborative future business.
To help the organizations in their creation of shared knowledge about their
future business, the action researchers organized co-creation workshops during three process development projects (Smeds et al., 2003). During the cocreation workshops, knowledge co-creation is supported by a facilitator who
applies boundary objects, such as process models, to steer the participants’
group discussion towards common goals (cf. Smeds, 1997; Nonaka and Konno,
1998; Smeds et al., 2003; Carlile, 2004; Levina and Vaast, 2005). At the beginning of the study, reported in paper III, the action researchers noticed that
knowledge boundaries between the organizations prevented them from creating knowledge about common future business. Carlile (2002, 2004) has identified three different types of knowledge boundaries: syntactic (a common syntax or language is missing), semantic (interpretations are different, even
though a common syntax would exist), and pragmatic (the interests of different parties are in conflict).
The knowledge boundaries in paper III mainly concerned the syntactic and
semantic boundaries. According to Ratcheva (2009), future research is needed
to understand how knowledge boundaries are managed. Paper III fills this research gap by providing understanding about how the boundaries can be
crossed in co-creation workshops. At the end of the study in December 2007,
the organizations had crossed their knowledge boundaries and created shared
knowledge about their future business and its coordination mechanisms. Paper III answers the following research question:
RQ3: How do co-creation workshops enable collaborating organizations to cross knowledge boundaries?

Figure 2. The inter-organizational context in paper III: An IT provider organization and its customer network of three bank alliances. (The figure is adapted from the Figure 2 in paper III.)
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1.2.3

Paper IV: Two Construction Projects Facing the Digitalization of
their Multi-organizational Design Processes

In 2011, the author started studying business process transformations in the
construction business. The architecture, engineering, and construction
industry has slowly started to implement new digital technologies in their design processes. The industry has experienced the digital evolution from threedimensional (3D) computer aided design geometries to building information
modeling, which refers to a 3D model-based design process of infrastructure,
such as buildings and roads. The design process includes the multi-organizational digital design of the infrastructure, its construction process, and its
maintenance. The use of building information modeling has created new types
of task interdependencies between construction project parties representing
different expertise such as architecture, mechanical, engineering, and plumping design, structural design, and specialty construction. These interdependencies are extremely difficult to define in detail during the project planning
phase, because some of the interdependencies emerge during the construction
project, especially in complex construction projects where changes take place
during the design and construction phases. (Taylor and Levitt, 2007; Ashcraft,
2008; Succar, 2009; Dossick and Neff, 2011)
Thus, coordination is difficult and new types of commercial software have
been created to support the information sharing in the multi-organizational
design process. However, the software has not been able to
coordinate the collaborative work between the parties to ensure that right
knowledge is shared to right experts at the right time. (Taylor and Levitt,
2007; Ashcraft, 2008; Succar, 2009; Dossick and Neff, 2011)
As a result, the industry has started to develop their contractual coordination
mechanisms. For example, new types of relational contracts, which support
the idea of ‘shared pain, shared gain’, have been developed (Kent and BecerikGerber, 2010; Heidemann and Gehbauer, 2011; Lahdenperä, 2012). In addition, new types of procedural (day-to-day) coordination mechanisms that enhance daily knowledge sharing and the creation of trust between the construction project parties have been developed (cf. Bresnen et al., 2003; Scarbrough,
2004; Matthews and Howell, 2005; Xie et al., 2010; Davis and Love, 2011).
However, the relationship between contractual and procedural coordination
needs to be further studied (Sobrero and Schrader, 1998; Sobrero and Roberts,
2002; Nielsen, 2010).
In the fall 2012, the author of this dissertation and her two colleagues studied how the day-to-day procedural coordination between multiple organizations differed in complex hospital construction projects in California, USA.
This comparative case study is reported in paper IV. The case study compares
the coordination mechanisms during the design and construction phases of
two construction projects that applied different contract types. One project
applied dyadic contracts, whereas the other project applied a multi-party contract. (See Figure 3)
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Figure 3. The inter-organizational contexts in paper IV: The main companies of two hospital
construction projects that applied different contracts. One project applied ‘dyadic contracts’,
whereas the other applied a ‘multi-party contract’.

The study, which is reported in paper IV, provides understanding about the
importance of procedural day-to-day coordination that supports knowledge
sharing and creation during the project execution, regardless of the contract
type. The findings suggest that the timing and extent of needed coordination
mechanisms differ between the two contract types. Paper IV answers the following research question:
RQ4: How do two projects with different contract types differ in their
procedural coordination that supports knowledge sharing and creation?
1.2.4

A Summary of the Research Contexts and Research Strategy

The empirical data of the first three papers were collected in inter-organizational development projects during which researchers, including the author of
this dissertation, collected data applying the action research approach. The
action research in papers I and II was part of SimLab’s Co-Create research
project (2003-2006), whereas the action research in paper III was part of
SimLab’s Madeleine research project (2006-2009). SimLab is a research and
teaching unit at Aalto University School of Science at the department of Industrial Engineering and Management.
The data of paper IV was collected applying a case study approach during the
day-to-day management of the multi-organizational design and construction
processes of two construction projects. The data of paper IV was collected in a
Model Nova work package of the Built Environment Process Re-engineering
research program (2010-2014) coordinated by the Strategic Centre for Science,
Technology and Innovation of the built environment (RYM Ltd.) in Finland.
Table 1 summarizes the research contexts and research strategies in the original papers.
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Table 1. A summary of the research contexts and research strategies.

Paper I

Companies
and industrial
sectors

Two business
units of a Finnish media company.

Paper II

Two business
units of a Finnish media company.

Paper III

Paper IV

An IT provider and
its customer network
of three Finnish
bank alliances.

The main design and
construction companies of two hospital
construction projects
in the USA.

The object of
business
digitalization

Products and
services.

Products and
services.

Core service processes.

The multiorganizational design
process of the infrastructure, its construction process, and
its maintenance.

Research
approach

Action research
in two interorganizational
development
projects.

Action research
in three interorganizational
development
projects.

Action research in
three inter-organizational development
projects.

A qualitative case
study during the dayto-day management of
the design and construction processes of
two construction projects.

The unit(s) of
observation

The discussion
topics of the
participants that
joined the two
development
projects.

The collaborative discussion
and decisions
made during the
process of developing a
shared service
offering.

The collaborative
discussion, the
events of cocreation workshops,
and their outcomes
during the process
of simultaneous
development of the
IT systems and the
banks’ service processes.

The contractual coordination and procedural coordination
mechanisms during
the design and construction phases of a
project.

The unit(s) of
analysis

The elements of
shared
knowledge
about common
business.

The process of
creating shared
knowledge
about common
business and its
coordination.

The relationship
between the events
of co-creation workshops and the
events of crossing
the knowledge
boundaries.

The differences between the contractual
and procedural coordination mechanisms
in the two projects.

1.3

Scope, Delimitations and Structure

The scope of this dissertation lies in understanding the process of
knowledge sharing and creation, the process of coordination, and their
relationship in the development and management of inter-organizational
business processes (e.g., Hagel and Brown, 2005) in three different
businesses: 1) media (papers I and II), 2) banking (paper III), and 3)
construction (paper IV). The development and management of the studied
business processes is driven by the digitalization of their business. The
dissertation acknowledges that the process of knowledge sharing and creation
and the process of coordination in other types of businesses may differ from
the studied businesses due to some business-specific factors, such as the
maturity of the business or regulation applied.
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In this dissertation, an inter-organizational business process is regarded as
one form of a cooperative inter-organizational relationship. The cooperative
inter-organizational relationship is a mechanism for collective, social action,
which is continuously shaped by the knowledge sharing, creation, and coordination processes of the parties (Ring and Van de Ven, 1994; Marshall, 2004).
Inter-organizational relationships theory has mainly focused on understanding why inter-organizational relationships are formed and what the forms of
inter-organizational governance can be, such as a joint venture, an alliance,
and a consortium. Governance refers to the responsibility and authority of the
inter-organizational relationship. The literature on the formation of interorganizational relationships is vast, fragmented, and originates from four theoretical paradigms: 1) transaction cost economics which is grounded in economics, 2) resource dependence which is grounded in social exchange theory,
3) institutional theory which is grounded in sociology, and 4) stakeholder theory which is grounded in business ethics. However, very little research has
been carried out to understand the ongoing management of interorganizational relationships. There is a research gap in understanding the ongoing management practices that facilitate the success of inter-organizational
relationships. This understanding is critical because inter-organizational relationships tend to fail. (Barringer and Harrison, 2000; Parmigiani and RiveraSantos, 2011)
This dissertation aims to provide knowledge on the successful ongoing management of inter-organizational relationships by studying the complex social
process of knowledge sharing and creation, and the process of coordination in
the development and management of inter-organizational business processes.
The theories on organizational coordination and knowledge sharing and creation were chosen as a theoretical lens, because they were needed to explain the
phenomena, following and developing on the ideas of Ring and Van de Ven,
(1994), Dyer (1997), Dyer and Singh (1998), Hagel et al. (2009) and Schreiner
et al. (2009) who state that the ongoing management of an interorganizational relationship requires knowledge sharing and the coordination
of inter-organizational task interdependencies.
This dissertation does not specifically study the relationship between trust
and coordination, even though Vlaar et al. (2007:421) argue that the initial
levels of trust and also distrust “leave strong imprints on the development of
cooperative relationships”. However, the dissertation acknowledges that coordination, as well as collaborative knowledge sharing and creation, influences
the development of trust between the organizations.
This dissertation does not explore the contracting phase, which refers to the
formation of contracts for the cooperative inter-organizational relationship,
but rather the ‘fulfilment phase’ where value is exchanged between the collaborating organizations (Goldkuhl and Lind, 2008). However, the dissertation
provides new knowledge about how two projects, with different contract types,
differ in their day-to-day procedural coordination which supports knowledge
sharing and creation during the fulfilment phase of the inter-organizational
relationship.
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The author, as an organizational researcher, also glanced at other possible
organizational theories, such as 1) agency theory and 2) social network theory,
which could have been used for analyzing the empirical findings. However, the
author did not use them for the reasons which are explained in the following:
1. Agency theory aims at finding out “the most efficient contract governing
the principal-agent relationship” (Eisenhardt, 1989:68). In these relationships, it is usual that the objectives and interests of the principal and
agent, such as suppliers and buyers, are not the same as process objectives (Raghu et al., 1998). The agency theory emphasizes incentives,
bounded rationality, and self-interest, and regards information as a
commodity, which has a cost and can be purchased. According to agency
theory, organizations can control agent opportunism by using sophisticated information systems. (cf. Eisenhardt, 1989; Müller and Turner,
2005; Müller and Martinsuo, 2015) Agency theory assumes that contracts and incentives can be pre-specified in a stable business environment (Parmigiani and Rivera-Santos, 2011). This dissertation, however,
does not aim at finding the best ‘contract’ for an inter-organizational relationship, but studies the ongoing management of inter-organizational
business processes which is uncertain in nature, instead of stable. Thus,
the dissertation views that every contract needs to be complemented with
day-to-day procedural coordination in order to ensure success in the ongoing management of the inter-organizational relationship (Sobrero and
Schrader, 1998).
2. Social network theory focuses on ties, such as resources, friendship, and
tacit knowledge, between parties, where the level of analysis varies from
individual to organization. Researchers applying social network theory
employ (structural) social network analysis in identifying why the parties
of the network build certain types of interdependencies and what consequences follow from these inter-organizational interdependencies and
the positions of the parties in these interdependencies. (Powell et al.,
1996; Oliver and Ebers, 1998; Pryke, 2012) However, this dissertation is
not interested in the interdependencies the parties build between them,
such as the level of trust. Instead, it focuses on their business interdependencies when they collaborate to fulfill the needs of a common customer. Therefore, this study focuses on the operational task interdependencies that need to be coordinated in order to support knowledge sharing
and creation between the parties.
The spatial and temporal boundaries of the studies in the original papers restrict the empirical generalizability. The spatial boundaries state to which
units of analysis the findings apply, whereas the temporal boundaries specify
the “historical applicability” of the findings. (Scandura and Williams, 2000)
The units of analysis in the original papers are presented in Table 1. The empirical data of this dissertation was collected between the years 2004 and 2007
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and in 2012. During those years, the rapid development of information technology was a driving force of business change in many industrial sectors, such
as media, banking, and construction. The different research contexts (cf. Table
1) allowed revealing deep insight into the challenges of knowledge sharing and
creation, and the coordination of interdependencies when developing and
managing inter-organizational business processes under digitalization.
The summary of this dissertation is structured into five sections. After this
introductory section, the second section presents the theoretical background
that positions the research and in which contribution is to be made. The theoretical background is built on the central concepts of organizational coordination and organizational knowledge sharing and creation. The third section presents the research design which includes the epistemological and ontological
assumptions, research approaches (action research and case study research),
and data collection and analysis methods. The fourth section reviews the key
findings of four original papers. Only those findings that contribute to answering the research questions of this summary are presented. The fifth section
discusses the theoretical contributions and practical implications of the research. In the end, reliability and validity are discussed and suggestions for
further research are provided. The original papers are appended to this dissertation (See Appendices I-IV).
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2 Theoretical Background

This section presents the theoretical background of this dissertation. The body
of theoretical knowledge to which the dissertation aims to contribute is organizational coordination, and organizational knowledge sharing and creation,
more specifically in the contexts of developing and managing inter-organizational business processes.
The section is divided into two sub-sections: 1) organizational coordination
and 2) organizational knowledge sharing and creation. The first sub-section,
organizational coordination, describes the coordination of different types of
task interdependencies. The sub-section also discusses the process perspective
on coordination. In addition, theory on contractual and procedural coordination is presented. Finally, the importance of coordination in interorganizational business process development is discussed.
The second sub-section, organizational knowledge sharing and creation, discusses the need for knowledge sharing across boundaries. The subsection also
describes how the knowledge boundaries faced in an inter-organizational context can be crossed through co-creation workshops to enable knowledge creation. Finally, research on coordination for sharing knowledge and shared domain knowledge is presented.

2.1
2.1.1

Organizational Coordination
Coordination of Task Interdependencies

The need for organizational coordination arises from the division of tasks due
to specialization, and the inescapable need to coordinate the interdependencies between tasks to form a coherent whole (cf. Lawrence and Lorsch, 1967;
Van De Ven et al., 1976). Inefficient coordination incurs lots of wasted work,
such as “inconsistencies, errors, and misunderstandings” (Hammer, 2001:82).
An organization is characterized as a group or groups of people that work together towards a common purpose using information technology tools
(Galbraith, 1977). Decreasing the division of labor in the organization to minimize the need for coordination is not a good solution because it might lead to
the lack of requisite variety which is needed to cope with increasing environmental variety (Heath and Staudenmayer, 2000). Hence, organizations need
to coordinate the interdependencies of the specialized tasks with a coordina13
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tion mode, which depends on the information-processing demands and uncertainty stemming from the environment (Thompson, 1967; Galbraith, 1977;
Tushman and Nadler, 1978).
According to Thompson (1967), three types of task interdependencies exist
in organizations: (1) pooled, (2) sequential, and (3) reciprocal. These task interdependencies are managed using three coordination modes respectively:
standardization, planning, and mutual adjustment (ibid.). Thompson (1967)
characterized the first interdependence, (1) the pooled interdependence, as the
interdependence between independent tasks that share resources. The pooled
interdependence was to be coordinated through standardization, using coordination mechanisms such as standards, rules and procedures.
The second interdependence, (2) the sequential interdependence, referred to
the linear interdependence between tasks, in which former tasks affect the following tasks. This interdependence was to be coordinated through planning
before task execution. For example, schedules and predefined outcomes represent the coordination mode of planning. (Thompson, 1967)
Finally, the third interdependence, (3) the reciprocal interdependence, can
be found between tasks that provide input for each other in a mutually interdependent way. This interdependence requires that people executing these
tasks communicate frequently and adjust mutually during task execution because uncertainty is high and lots of unanalyzable data exist. Mutual adjustment is represented by coordination mechanisms such as unscheduled meetings, ad hoc communication, cross-functional teams, and physical proximity.
(Thompson, 1967)
Table 2. The characteristics of three task interdependencies (adapted from Thompson, 1967).

Task interdependence

Visualization

Uncertainty

Low uncertainty bePooled

cause data exists to
solve a well-defined,
linear problem.

Coordination mode:
mechanisms

Standardization before
task execution: rules, standards, and procedures.

Quite low uncertainty. A
large amount of analySequential

Planning before task exe-

zable data which can be

cution: scheduling and op-

used to solve a well-defi-

timization.

ned and linear problem.
Mutual adjustment during
High uncertainty beReciprocal

task execution: unsched-

cause data is lacking to

uled meetings, cross-func-

solve a complex, unde-

tional teams, physical pro-

fined problem.

ximity, and ad hoc communication.
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The cheapest coordination mode in regard to communication and decision
making is the standardization of processes where tasks can be executed automatically, but it requires the existence of explicit knowledge that can be codified. On the other hand, mutual adjustment is the most expensive coordination
mode in terms of communication and decision making. (Thompson, 1967) Table 2 summarizes the task interdependencies and their characteristics in terms
of uncertainty and coordination mode.
Mintzberg (1983) built on the work of Thompson (1967). According to him,
organizational work could be coordinated through five coordination modes: 1)
mutual adjustment, 2) direct supervision, 3) the standardization of worker
skills and norms, 4) work processes, and 5) work outputs (Mintzberg, 1983).
It also needs to be remembered that there is not a one best way to coordinate
in an organization, but the coordination of task interdependencies is possible
in many different ways. In addition, organizations apply several coordination
mechanisms concurrently; the mechanisms do not rule out each other, but
rather they are additive. (March and Simon, 1958; Thompson, 1967; Galbraith,
1977; Adler, 1995) Coordination mechanisms strive for “fit” with the operational environment, a state where the organization is able to maximize efficiency but also adopt to changes that take place in the environment. Thus, coordination is critical for the organizational performance both in the short and
in the long run (cf. Kogut and Zander, 1992; Benner and Tushman, 2014).
In this dissertation, the concepts of coordination and integration are used interchangeably. Organizational researchers rarely make a distinction between
the concepts (Turkulainen, 2008; Turkulainen and Ketokivi, 2012). For example, Van De Ven et al. (1976), define coordination as the linking or integration
of organization’s different operations, whereas Axelsson and Easton (1992)
define coordination as processes, activities, or parts which can be integrated,
while coordinating to form a whole. According to Robbins (1990), companies
often integrate using rules, formal plans, and hierarchies, whereas Thompson
(1967) and Mintzberg (1983) classified rules, formal plans, and hierarchies as
coordination mechanisms.
The coordination mechanisms presented so far were studied in the intraorganizational context while this study explores the inter-organizational context. However, it was important to review the intra-organizational coordination research because it has provided the ground for understanding interorganizational coordination. For example, both Adler (1995) and Grandori
(1997) applied Thompson’s (1967) coordination modes of standardization,
planning, and mutual adjustment in their studies of inter-organizational coordination.
Grandori and Soda (1995) provided a literature review on inter-organizational coordination mechanisms and later on Grandori (1997) categorized the
coordination mechanisms into a framework applying Thompson’s coordination modes. Adler (1995) studied inter-organizational coordination mechanisms and made a typology of design/manufacturing coordination mechanisms using Thompson’s (1967) coordination modes. According to Adler’s
(1995) typology, inter-organizational coordination mechanisms changed, fol15
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lowing the phases of the design/manufacturing process, but each phase of the
process entailed coordination mechanisms from each coordination mode. Table 3 illustrates some of the coordination mechanisms presented by Adler
(1995).
Gittell and Weiss (2004) have provided a list of inter-organizational coordination mechanisms that they found in the context of delivering patient care:
inter-organizational routines, inter-organizational information systems, interorganizational meetings, and inter-organizational boundary spanners, which
are also referred to as liaisons. The liaison is an individual representing one of
the organizations. The liaison is assigned a task to make sure information
flows between organizations. The liaison has no authority to make decisions
based on information gathered. (cf. Lawrence and Lorsch, 1967; Tushman,
1977) Other inter-organizational coordination mechanisms are telephone calls,
correspondence, meetings, budget review, co-location, contracts, and regulations (cf. Alexander, 1993, 1998).
In sum, research on coordination in the stable phase of inter-organizational
business has provided an extensive list of inter-organizational coordination
mechanisms, such as rules, routines, procedures, boundary spanners, interfirm leadership, third parties, group problem solving, inter-functional meetings, planning, and information systems. The use of these mechanisms is
based on knowing and understanding the interdependencies between the
tasks. However, according to a recent study by Sherman and Keller (2011),
assessing the interdependencies is not easy for the management, especially
during these days of increased need for speed and flexibility. Managers face
challenges perceiving the inter-unit task interdependencies, which leads to
suboptimal coordination in an organization (ibid.).
Table 3. The coordination mechanisms of different coordination modes in different phases of
design/manufacturing process. (The table is adapted from Adler, 1995:152.)

Coordination
mode

Standardization

Planning

Pre-project

Compatibility standards

Capabilities development schedules

Mutual

Coordination

adjustment

committees
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Product and process
design

Design rules

Manufacturing

Manufacturing
flexibility

Sign-offs

Resolution plans

Design reviews

Engineering changes

Theoretical Background
2.1.2

Process Perspective on Coordination

A process perspective to coordination represents the new wave of coordination
research that has been carried out during the post-industrial work, when work
is characterized as knowledge-intensive and taking place in interorganizational contexts (Bechky, 2003; Okhuysen and Bechky, 2009; Heikkilä,
2010). Earlier research on coordination (presented in the previous subsection: coordination of task interdependencies) viewed coordination mechanisms mainly as static structures, whereas the process perspective to coordination views coordination mechanisms as dynamic and emergent in the course of
social interaction. However, both approaches to coordination agree on three
aspects: 1) tasks are interdependent, 2) individuals work collectively, and 3)
the purpose is to work towards a goal. (Faraj and Xiao, 2006; Kellogg et al.,
2006; Okhuysen and Bechky, 2009; Jarzabkowski et al., 2012; Gkeredakis,
2014)
The process view on coordination implies that organizations are fundamentally created and developed by human coordination. In practice, coordination
is thought as a process of arranging activities by people to achieve a shared
goal, for example using conversations, such as the oral and written exchanges
of messages. (Quinn and Dutton, 2005)
According to the process perspective, coordination often takes place in the
specific context of ongoing problem-solving tasks (Faraj and Sproull, 2000;
Kellogg et al., 2006; Okhuysen and Bechky, 2009; Jarzabkowski et al., 2012;
Bruns, 2013). For example, Faraj and Sproull (2000) studied expertise coordination practices in software teams. They defined expertise as “the specialized
skills and knowledge that an individual brings to the team’s task” (Faraj and
Sproull, 2000:1555). They found that the emergence of expertise coordination
is facilitated by team members’ knowing which skills, experience, and special
knowledge each team member possesses. Hence, they concluded that expertise
coordination is the management of knowledge and skill interdependencies
between the experts. (ibid.)
Faraj and Xiao (2006), on the other hand, studied coordination practices in
a trauma center and found out that coordination seemed to be emergent and
that it could not be pre-specified because sometimes the patients needed immediate care from a certain expert representing particular expertise. They
concluded that coordination in ‘fast-response’ organizations, such as trauma
centers, is based on the standardization of employees’ (doctors, nurses, etc.)
skills. These ‘expertise coordination practices’ enable the management of
knowledge and skill interdependencies for high reliability during task execution. (Faraj and Xiao, 2006) The expertise coordination practices resemble the
standardization of worker skills and norms which is the coordination mode
defined by Mintzberg (1983).
In sum, the process perspective on coordination does not focus on predefining coordination mechanisms to be applied, but rather they are viewed to be
constructed in a continuous process of social interaction which gives them
their validity and meaning (Jarzabkowski et al., 2012). For example, Okhuysen
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and Bechky (2009) state that coordination mechanisms, such as plans and
rules, objects, roles, routines, and proximity, create three conditions for coordinating interdependent tasks taking place in organizations. Through these
three conditions, employees are able to coordinate their interdependent tasks.
The first condition, (1) accountability, means that people know for which tasks
each person is accountable for and other people are made accountable for their
work. (2) Predictability is the second condition and means that people are
aware of the subtasks that compose the main task and in which order they
need to be executed. (3) Common understanding about the current task, how
to execute it, and its objectives constitutes the third condition. (ibid.)
2.1.3

Contractual and Procedural Coordination

When conducting inter-organizational business, organizations may be reluctant to share knowledge with another organization due to the risk of losing
proprietary information. As a result, collaborating organizations try to write
‘perfect contracts’ to minimize their fear that the partner organizations act opportunistically (Williamson, 1979). However, humans’ ‘bounded rationality’ is
present at all times, which is manifest in the actors’ inability to write completely perfect contracts because of time limitations, lack of perfect information, inability to make perfectly rational decisions, and inadequate information processing capacity (March and Simon, 1958; Alvesson and Spicer,
2012).
Traditionally, contracts are used to coordinate and govern all possible contingencies and consequences in the inter-organizational relationship. Contracts represent contractual coordination which has its roots in the transaction
cost paradigm (Williamson, 1979). A contract aims to describe how the rights
between the collaborating parties are legally distributed and how the parties
exchange equity and apply incentive systems. (Sobrero and Schrader, 1998;
Sobrero and Roberts, 2001, 2002) For example, in the project-based construction industry, dyadic contracts are often signed to legally state how the parties
exchange equity and other rights. A dyadic contract is signed between two parties, for example for the duration of the design and/or construction phase of
the project (Barlow, 2000; Bygballe et al., 2010). However, also new types of
relational contracts have been introduced in the construction industry. One
example of a relational contract is the so called multi-party contract which is
signed by multiple organizations, at least the owner, the designers, and the
contractor. In the multi-party contract, risks and rewards are agreed to be
shared and some organizational and technological information sharing mechanisms might be specified for the design and construction phases of the project (Kent and Becerik-Gerber, 2010; Heidemann and Gehbauer, 2011;
Lahdenperä, 2012).
However, inter-organizational relationships consist not only of the dimension of contractual coordination, but also of the dimension of procedural coordination. Procedural coordination takes place after contract negotiations and
it aims at supporting organizations’ knowledge sharing in joint processes
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through technological and/or organizational mechanisms. (Hamel et al., 1989;
Sobrero and Schrader, 1998; Sobrero and Roberts, 2002; Knudsen and
Nielsen, 2009; Nielsen, 2010) Procedural coordination has its roots in the
structural contingency paradigm (Lawrence and Lorsch, 1967; Thompson,
1967; Galbraith, 1977) and in organizational learning (Levitt and March, 1988;
Kogut and Zander, 1992; Nonaka and Takeuchi, 1995).
For example, the construction industry has started to develop and apply several procedural mechanisms to help knowledge sharing and creation between
construction project parties. One example of such a mechanism is a pull technique of lean construction, which aims at enhancing production planning and
control. The pull technique releases information into the production process
when the process is capable of using it. The technique consists of both face-toface meetings between project parties and the use of information technology
for visualizing different interdependencies between project parties on a weekly
basis. (Tommelein and Ballard, 1997; Ballard and Howell, 2003; Eriksson,
2010; Ballard and Tommelein, 2012)
Another procedural coordination mechanism is building information modeling which consists of policies, processes, and information technology to manage building design and other project data digitally for the whole lifecycle of
the building (Bryde et al., 2013). Co-located working represents a third procedural coordination mechanism used in some complex construction projects.
Co-located working means that the project parties are physically working together, co-located on the construction site during the project (Scarbrough,
2004; Eriksson and Nilsson, 2008; Xie et al., 2010). Co-located working allows better visibility over other disciplines’ work progress and allows the parties to easily arrange face-to-face meetings (cf. Okhuysen and Bechky, 2009;
Xie et al., 2010).
2.1.4

The Importance of Coordination in Inter-organizational Business
Process Development

A business process refers to a set of customer value-adding tasks, which are
needed to design and produce products and services (Davenport and Short,
1990; Hammer, 2001; Sikdar and Payyazhi, 2014). Different terms refer to
business process development, such as business process re-engineering
(Davenport, 1993), business process management (Houy et al., 2010), business process modeling (Melão and Pidd, 2000), and process innovation
(Davenport and Short, 1990).
According to Marjanovic (2005), during the development of the business
process, it is important to design tasks, their interdependencies, and the coordination mechanisms to manage the interdependencies. However, when developing business processes in a dynamic environment, “coordination mechanisms cannot be fully pre-specified and automated” because the processes
evolve during their execution when the process parties solve unpredictable
problems. Thus, the coordination process is knowledge-intensive and necessitates collecting knowledge and sharing knowledge. (Marjanovic, 2005:478)
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Business process development can proceed according to two different approaches: locating or localizing. When applying the locating approach, the
process participants use their explicit and implicit process knowledge and
jointly create new process knowledge on the required tasks of the future process and the roles of the participants. Thus, the locating approach can be called
as the empowerment approach, which necessitates knowledge sharing and
creation. When applying the localizing approach, the knowledge of managers
is the starting point for development, and the process knowledge of process
participants is ignored. The localizing approach can also be called the topdown approach, which is the approach used in the process re-engineering projects. However, process re-engineering projects have not been very successful,
mainly due to the fact that they ignore the knowledge of the process participants, which is needed in order to get the commitment of the process participants to the process changes. (cf. Smeds and Alvesalo, 2003a; Sikdar and
Payyazhi, 2014) For this reason, the locating approach has been supported by
researchers focusing on knowledge sharing and creation processes (e.g.
Nonaka and Takeuchi, 1995; Nonaka and Konno, 1998; Feller et al., 2005,
2013; Smeds et al., 2014). This dissertation adopts the locating, i.e., empowerment, approach to the development of inter-organizational business processes, which means that the process knowledge of the process participants is
taken as a starting point for process development.
Sandhu and Gunasekaran (2004) studied inter-organizational business process development in the project-based industry of engineering, procurement,
and construction. According to the researchers, the objective of interorganizational business process development is that all process parties start
working towards shared goals, instead of working towards goals that only support one organization’s self-interest (ibid.).
Seethamraju and Marjanovic (2009) studied an intra-organizational eprocurement business process development project and concluded that business process development is a knowledge intensive and collaborative process
where the participants’ explicit and implicit process knowledge needs to be
carefully taken into account to assure sustained process improvements.
Also Heikkilä (2010) found that the development of inter-organizational
business processes is a temporal and social process, which means that no organization alone is capable of changing the inter-organizational business process, but cooperation between organizations is required to receive enough acceptance for the changes to take place. In her empirical study of interorganizational business of delivering complex process manufacturing products
and services globally, she found that the best way to choose the coordination
mechanisms is to jointly agree on them between the parties of the business
network. (ibid.)
In sum, the development of the business process starts from the customer’s
perspective (O’Neill and Sohal, 1999; Goldkuhl and Lind, 2008). Coordination
ensures that process parties work towards shared goals, thus; coordination in
inter-organizational business process development is crucial (Sandhu and
Gunasekaran, 2004; Niehaves and Plattfaut, 2011; Sikdar and Payyazhi, 2014).
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Empirical research on business process development is an emerging field, and
more often the studies still deal with intra-organizational and technological
aspects, rather than inter-organizational aspects (Houy et al., 2010). This dissertation aims to add new knowledge on inter-organizational business process
development through empirical research.

2.2
2.2.1

Organizational Knowledge Sharing and Creation
Need for Knowledge Sharing Across Boundaries

Already March and Simon (1958) discussed that an organization is more able
to cope with interdependencies when knowledge sharing is efficient.
Knowledge sharing is one of the sources for competitive advantage (Kogut and
Zander, 1996; Adenfelt, 2010; Majchrzak et al., 2012). Many times coordination fails because of ‘coordination neglect’ which entails two aspects: 1) people
tend to focus more on partitioning the tasks than on integrating the tasks and
2) people do not share knowledge adequately and translate sufficiently across
specialized boundaries. (Heath and Staudenmayer, 2000)
Nowadays it is common that the design and production of new products and
services require that experts from different organizations share and combine
knowledge in order to create new knowledge. In practice, knowledge needs to
be shared at boundaries between the individuals of different organizations.
(Bechky, 2003; Carlile, 2004; Dougherty and Dunne, 2011)
In this dissertation, knowledge is defined to be context-specific, dynamic,
and humanistic (Von Hippel, 1994; Oliva, 2014). In organizational research,
two types of knowledge are often presented: explicit and implicit. Explicit
knowledge “can be expressed in formal and systematic language and shared in
the form of data… it can be processed, transmitted and stored relatively easily”, whereas implicit knowledge is context-specific and “highly personal and
hard to formalize” (Nonaka et al., 2000:7). Information and communication
technologies can be used to share explicit knowledge (which can be codified)
across organizations, but the codification of tacit knowledge is difficult, because tacit knowledge is often context-specific, personal, and requires a shared
system of meanings (Nonaka and Takeuchi, 1995; Swan et al., 1999; Dave and
Koskela, 2009).
Dyer and Singh (1998) suggest that knowledge sharing between organizations can be developed by creating knowledge sharing routines. These routines
are institutionalized, regular patterns between organizations to help the sharing of tacit knowledge (ibid.). However, routines may also prevent the sharing
of new knowledge by creating ‘competency traps’ that “occur when favorable
performance with an inferior procedure leads an organization to accumulate
more experience with it, thus keeping experience with a superior procedure
inadequate to make it rewarding to use” (Levitt and March, 1988:322).
New knowledge is created as a process of interplay between tacit and explicit
knowledge. In the process, first tacit knowledge is shared, then explicated, and
finally combined into new knowledge. (Nonaka and Takeuchi, 1995; Feller et
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al., 2013) The process of creating knowledge necessitates requisite variety;
thus it is important to select individuals that pose different domain knowledge
and capabilities for the process of knowledge creation (Nonaka and Konno,
1998). Hence, knowledge sharing and creation are fundamentally social processes where humans interact (Brown and Duguid, 2001).
However, inter-organizational knowledge sharing, especially between different fields of expertise, is not easy (Dougherty, 1992). Different knowledge
boundaries inhibit the sharing of knowledge (Brown and Duguid, 2001;
Garrity, 2001; Carlile, 2002, 2004; Bechky, 2003; Ratcheva, 2009). The
boundaries manifest themselves in the lack of a shared lexicon or language
and differences in working methods, norms, and values due to differences in
the professional and educational background, work experience, and interests.
Also the lack of trust may inhibit knowledge sharing between organizations.
(Kaiser and King, 1982; Taylor-Cummings, 1998; Swan et al., 1999; Heath and
Staudenmayer, 2000; Carlile, 2004) Each field of expertise has its own language and tacit knowledge, which challenges the codification and sharing of
knowledge (Bresnen et al., 2003).
The aim of knowledge sharing between organizations and across expertise is
to create shared domain knowledge, which is a prerequisite for interorganizational knowledge creation. The existence of shared domain knowledge
means that the individuals from the collaborating organizations are able to
understand how their work is interrelated and how they can participate in
each other’s business processes. (cf. Reich and Benbasat, 2000; Carlile, 2004)
The creation of shared domain knowledge necessitates that the individuals
from different organizations share their domain-specific knowledge, which is
also referred to as specialized knowledge (Faraj and Sproull, 2000; Majchrzak
et al., 2012).
2.2.2

Enabling Knowledge Creation in Co-creation Workshops

Formal co-creation workshops help knowledge sharing and creation between
groups of individuals (cf. Okhuysen and Eisenhardt, 2002). The co-creation
workshops consist of carefully designed and facilitated, participative business
process modeling and business process simulation workshops which are part
of a process development project (Smeds et al., 2003). These workshops bring
individuals together and enable them to share knowledge, increase their process understanding, and provide opportunities for knowledge co-creation
(Smeds et al., 2001; Haho, 2004).
The workshop acts as a shared space, a ‘ba’, which can be physical or virtual,
or even a mental space where individuals can openly share and create
knowledge (Nonaka and Konno, 1998; Nonaka et al., 2000, 2006). For example, a process modeling workshop enables the participants to understand how
they individually and collaboratively contribute to the common goal which
usually is the fulfilling of common customers’ needs. In a process modeling
workshop, the as-is and the to-be collaborative processes of the participants
are modelled and represented as process models. (Smeds, 1997) The process
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model reveals what types of task interdependencies exist between collaborating participants (cf. Malone et al., 1999).
When creating shared domain knowledge, a shared environment is helpful
(Swan et al., 1999). In practice, each process modeling and simulation workshop provides an environment for crossing knowledge boundaries between the
parties and facilitates the creation of shared domain knowledge and new
knowledge creation. The workshops enable the tacit process knowledge to be
converted into shared explicit knowledge (Feller et al., 2005, 2013).
In the process modeling and simulation workshops, process models facilitate
tacit knowledge conversion into explicit knowledge. The models act as boundary objects (Carlile, 2002; Bechky, 2003; Levina and Vaast, 2005; Xu, 2009;
Williams and Karahanna, 2013). Boundary objects are artefacts that can be
adapted to the needs and constraints of the individuals that employ them. For
example, design drawings, prototypes, process models, and standard reporting
forms represent boundary objects for product and service development.
(Levina and Vaast, 2005; Xu, 2009) Star and Griesemer (1989:46) state that
boundary objects can be concrete, but also abstract ‘mental’, and “plastic
enough to adapt to the local needs and constraints of the several parties employing them, yet robust enough to maintain a common identity across sites”.
Research has shown that boundary objects help in developing a shared
knowledge about the ‘object’ to be developed between the collaborating parties. Shared knowledge is needed because usually multiple perspectives are
present and they need to be combined to create new products, such as complex
engineering designs, services, or project contracts (cf. Carlile, 2002; Smeds et
al., 2006; Koskinen and Mäkinen, 2009; Di Marco et al., 2012). The collaborating parties work with the boundary objects by ignoring them, challenging
them, or adding something to them. The boundary objects provide a shared
context for the collaborating parties. (Smeds et al., 2006)
In addition to boundary objects, a facilitator is essential in helping the
knowledge sharing and creation processes during the co-creation workshops.
The facilitator steers the collaborative discussion between individuals and organizations towards common goals. When different parties understand the
object of development in the same way, collaborative work and required organizational changes are easier to implement (Weick and Quinn, 1999).
The facilitator applies the boundary objects when steering the participants’
group discussion. The facilitator has ‘facilitation skills’ to steer the discussion
towards common goals and development objects. Before the process modeling
or simulation workshop, the facilitator gets acquainted with the development
object, and during the workshop the facilitator ensures that the discussion is
focused on the process tasks and questions regarding the specific development
object at hand. Through the facilitated discussion, the inconsistencies in the
inter-organizational development object are revealed, development ideas created, and individuals are given responsibilities and deadlines for implementing the ideas in the near future with the help of a dedicated team and the authority from the management. (cf. Smeds, 1997; Smeds et al., 2006; Feller et
al., 2013)
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2.2.3

Coordination for Knowledge Sharing and Shared Knowledge
Creation

As work is becoming more and more knowledge-intensive due to the development of IT, organizational researchers have started to move towards a
knowledge-based perspective of inter-organizational business (Lawson et al.,
2009; Seethamraju and Marjanovic, 2009; Marjanovic and Roztocki, 2013).
For example, Lawson (2009) studied teams in an inter-organizational product
development process and found that the success of inter-organizational product development depends on the process parties’ capabilities to manage and
create new knowledge. This required that the inter-organizational product development was coordinated. Lawson (2009) divided inter-organizational coordination mechanisms into formal and informal. Formal mechanisms referred to structural forms were designed to communicate expectations and
share useful knowledge between team members, such as scheduled meetings,
requests for information, and co-location. Informal mechanisms, such as supplier and engineering visits to facilities, product demonstrations, and joint
benchmarking research, aimed at increasing the level of trust and motivation
between the team members. Lawson (2009) found that informal coordination
was more successful in supporting knowledge sharing between team members
than formal coordination. The researcher concluded that knowledge sharing in
product development process requires the development of trust and shared
knowledge (Lawson et al., 2009).
Other recent studies have also confirmed the importance of coordination in
supporting knowledge sharing between knowledge workers (Faraj and Sproull,
2000; Tsai, 2002; da Silva and Agusti-Cullel, 2003; Seethamraju and
Marjanovic, 2009). For example, Tsai (2002) studied coordination mechanisms between business units inside a company and found that informal social
relations between competing business units influenced positively knowledge
sharing between the units, whereas a formal hierarchical structure (centralization) influenced negatively knowledge sharing between the units. Hence, organizations need to use appropriate coordination mechanisms to facilitate
knowledge sharing between organizational units. (ibid.)
Other studies that consider the relationship between coordination and
knowledge sharing emerge from the project research context. For example,
Kotlarsky et al. (2008) studied global software projects. They found that four
types of coordination mechanisms supported four types of knowledge processes: 1) organization design mechanisms facilitated knowledge flows, 2) workbased mechanisms made knowledge explicit, 3) technology-based mechanisms
amplified knowledge, and 4) social mechanisms built social capital, which refers to the value of social ties and positions, such as leadership, power, performance, and employment (Kotlarsky et al., 2008).
Adenfelt and Lagerström (2006) studied a transnational product development project which faced challenges of cultural diversity, language barriers,
and different working practices between the project parties. The researchers
found that coordination mechanisms, such as a two-week-long face-to-face
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meeting, intranet, and other IT-based systems, supported communication and
the creation of shared knowledge between the project parties (ibid.).
Adenfelt (2010) also studied a transnational product development project.
She found that problems in coordination and knowledge sharing were the decisive factors for the project not to meet its objectives and schedule. Coordination, such as dividing the project into sub-projects, was found to affect the
possibilities of creating shared knowledge between project parties. Based on
the study, coordination should encourage frequent interaction and communication between the project parties to enable shared knowledge creation. (ibid.)
Ahern et al. (2014:1374) studied complex, public infrastructural projects
which were characterized by “unspecifiable pre-given knowledge that must be
continuously generated over the project life cycle”. Knowledge was not owned
by any project party, but it was spread and created among the parties. The
study revealed that knowledge creation and its coordination are very important management tasks in these types of complex projects, because the contextual knowledge is created during the execution of the project. A common
will of mutual interest of the project team coordinated knowledge creation in
the complex project. The common will of mutual interest allowed the project
parties to know more as a team than the parties would know individually.
(ibid.)
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3 Research Design

The research design is guided by the ontological and epistemological assumptions of the researcher, the nature of the research problem, the body of research, and the objective of the study (Zalan and Lewis, 2004). Next, the epistemological and ontological assumptions of the dissertation’s author are presented. After that, case study research and action research approaches are discussed as they were the approaches adopted in the original papers. Finally, the
data collection and analysis methods in the original papers are shortly presented.

3.1

Epistemological and Ontological Assumptions

The methodological choices of a study are related to the researcher’s epistemological and ontological assumptions and the relationship between humans and
their environment (Hurmerinta-Peltomäki and Nummela, 2004). Epistemology is a philosophical theory of knowledge and it raises the following questions:
What constitutes knowledge? How is knowledge gathered? What do humans
know? In practice, this means that an inherent ingredient in the research process and data analysis is the way the researcher understands the world. This
dissertation adopts the interpretive position which posits that knowledge is
subjective, contingent on human perception, and social experience. The interpretive position is at odds with the realist position which takes the stance that
the world can be understood through reason. (cf. Audi, 1998)
Management researchers also face the ontological question of what constitutes reality. According to the interpretive approach, reality is subjective, socially constructed and context bound, whereas the positivist approach would
state that the nature of reality is external, objective, and measurable.
The qualitative interpretive approach was adopted in this research because it
is optimal for understanding and describing social processes, complex factors,
and research questions starting with how and why (Schwandt, 1994; Merriam,
2009). The focus of this dissertation is on the contemporary and complex social phenomena of coordination and knowledge sharing and creation in the
development and management of inter-organizational business processes. The
researcher adopting the interpretive approach needs to be aware of the fact
that data analysis is complex and challenging, and the researcher needs to
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cope with the uncertainty that data might not show any clear patterns
(Schwandt, 1994; Merriam, 2009).
The interpretive approach of the dissertation was supported by participatory action research and a qualitative case study. The rationale for using both
participatory action research and a comparative case study is grounded in the
objectives of this dissertation. Action research is considered to be an appropriate approach for studying processes in social contexts (Blichfeldt and
Andersen, 2006). By applying action research, the researcher is able to study
the deliberate changes that are introduced in an existing system in real time
(Hult and Lennung, 1980; Gummesson, 2000). Thus, participatory action research was used to understand the process of knowledge sharing and creation
and the process of coordination in the social context of developing interorganizational business processes.
Case study, on the other hand, was used to understand the process of
knowledge sharing and creation and the process of coordination in the social
context of managing inter-organizational business processes, because case
study is an appropriate approach for understanding human experience
through the provision of rich and context-specific description (Lincoln and
Guba, 1985). During the case study, the researchers did not ‘intervene’ in the
actual management practices of the organizations in the construction projects.
Together, the combination of action research and case study allowed revealing
deep insights into the process of knowledge sharing and creation, the process
of coordination, and the relationship between the processes in two different
social contexts of developing and managing inter-organizational business
processes.
The participatory action research is based on the assumption that the interpretation about the behavior of human beings is more valid when “the human
beings in question participate in building and testing them” (Argyris and
Schön, 1989:613). In practice, the author verified her interpretations about the
actions of the studies’ participants with those participants (papers I, II, and
III). For example, the visual process models were developed by the author and
her colleagues in collaboration with the process actors in process modeling
workshops. In addition, the participants of the study could verify the interpretations of the author in social process simulation workshops. Through action
research, the author wanted to lessen the distance between her and the phenomenon being researched (Creswell, 2003).
In the qualitative case study, the author of this dissertation was confronted
with multiple interpretations when interviewing the project participants, but
she aimed to describe the specific reality of the humans in the two construction projects (paper IV).

3.2

Action Research

Action research is a research approach used to understand how organizations
function in practice (Avison et al., 1999; Chisholm, 2001). In contrast to positivist science, where the purpose is often to test existing knowledge to create
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new scientific knowledge, action research aims both at solving a practical
problem and contributing to scientific discussion (Coughlan and Coghlan,
2002). An action researcher participates in the development effort of the organizations taking part in the research, and collects data for scientific analysis
and theory building at the same time. Thus, action research studies the impact
of deliberate changes to an existing system in real time. (Hult and Lennung,
1980; Gummesson, 2000)
Action research cannot be thoroughly pre-planned and controlled because
data shifts through intervention in collaboration with practitioners. Thus, action research can be described as an emergent inquiry process. (Shani et al.,
2012) Action research can be represented as an iterative cycle of four phases:
1) identify the empirical problem, 2) plan how to proceed, 3) act to induce
change, and finally 4) evaluate the outcomes (Coghlan and Brannick, 2005).
Data is collected and analyzed in relation to the theoretical background in between the four phases.
Action research was an appropriate choice for research strategy in the original papers I, II, and III because the research conducted in them aimed at understanding the contemporary and complex social phenomena of coordination
and knowledge sharing and creation in the development of interorganizational business. The research phenomenon took place in its real life
context, but required introducing developmental workshops into it to initiate
the process. (Baskerville, 1997) Action research was also an appropriate research strategy because it can provide in-depth, rich empirical data. As the
researchers, including the author of this dissertation, supported the organizations taking part in the research to solve their practical coordination problems,
the organizations were willing to share their daily practice and its problems
with the researchers.
In papers I, II and III, participatory action research was conducted in separate, consecutive process development projects. The participative action research is a form of action research where the studied participants are involved
in the research process (Argyris and Schön, 1989). The participatory action
research of papers I, II and III included process development projects which
consisted of process modeling and simulation workshops, i.e., co-creation
workshops. The individuals from the studied organizations participated in
these workshops. The role of the action researchers during the workshops is to
facilitate the organizations’ development effort and the dialogue between the
collaborating organizations using boundary objects, such as process models
(Smeds et al., 2006). The process modeling and simulation workshops are
based on social interaction and dialogue, not on numerical computing (Smeds
et al., 2001:175).
During the process development project, the goal of the action researchers is
to help the organizations in forming a consensus on the direction of change
and the change process. This is accomplished by interviewing the organizations, giving feedback to them, and facilitating discussion between the organizations throughout the projects. (Smeds, 2003; Smeds and Alvesalo, 2003b;
Alin et al., 2011; Feller et al., 2013) Paper I reports two process development
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projects, whereas paper II included three process development projects. Paper
III also reports three process development projects.
In interpretive research, it is important to clearly state the role of the researchers during the research process (Bhattacherjee, 2012). During the process development projects, the author of this dissertation acted as a facilitator
whose tasks included interviewing parties, modeling the business processes
with the participants, and ensuring that diverse perspectives of parties from
different organizations were discussed, and that the parties were able to create
shared knowledge about their present and future inter-organizational business
processes during the process modeling and simulation workshops. Hence, it
can be argued that the role of the author had an effect on the research results.
For example, it is highly possible that the organizations would not have created shared knowledge about their collaborative business without the facilitation
of the author and her colleagues.
The author also needs to be aware of the potential subjective interpretation
of the data gathered. However, this vulnerability was taken into account by
having at least three researchers always collecting, analyzing, and writing
about the data. In addition, all interpretations of data were discussed and verified with the managers, and with some of the interviewees representing the
operational level employees, of the studied organizations before submitting
manuscripts to the peer-review publishing processes of the scientific journals,
in order to make sure the findings and interpretations described the real situations and actions of the organizations. However, it has to be taken into account
that the interpretations are always historically and culturally situated (cf.
Zalan and Lewis, 2004; Merriam, 2009).

3.3

Case Study Research

The qualitative case study is commonly used in social sciences to understand
human behavior and its reasons. In other words, qualitative researchers are
interested in interpreting the meaning humans have constructed for their
world and their experiences in it. Qualitative researchers are also eager to understand the processes through which those meanings are constructed.
(Merriam, 2009)
The case study research can entail one or multiple cases as well as several
units and levels of analysis. Research questions in qualitative case study research often start with the ‘why and how type’ of questions to explain causation, whereas quantitative research usually aims at showing correlations between constructs (Platt, 1992; Meyer, 2001).
A qualitative comparative case study approach was chosen in paper IV because it enabled the researchers to achieve a holistic and contextual explanation of the studied contemporary phenomena: the process of knowledge sharing and creation and the process of coordination in the management of interorganizational business processes (Pettigrew, 1990, 1997). Another reason for
choosing the case study approach was that the researched phenomenon was
difficult to separate from its context (Lincoln and Guba, 1985). The case study
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reported in paper IV compared the procedural coordination mechanisms of
collaborative work between the organizations in two multi-organizational hospital construction projects. The projects differed in their contracts, which
made them theoretically interesting to compare. The aim of the research was
to explain how the two complex construction projects, with different contract
types, differed in their procedural coordination mechanisms.
The comparative case study of paper IV involved field research which refers
to studying organizational life in its natural setting with first-hand observations (Van de Ven and Poole, 2002, 2005). In addition, the case study had a
rich variety of qualitative data sources, such as semi-structured interviews,
archival data, and observations (Creswell, 2003).
Yin (e.g. Yin, 1989) and Eisenhardt (e.g. Eisenhardt and Graebner, 2007) are
the authors that most researchers refer to when applying the positivisticoriented case study approach in business and management research (Piekkari
et al., 2009; Welch et al., 2011). However, this dissertation adopted a more
interpretive approach which is shown in the four choices made during the research process of paper IV. First, the study applied semi-structured interviews
to ensure that the researchers stayed open to new emerging empirical constructs, instead of structured interviews. Second, during the data collection,
the researchers not only followed the two predefined constructs (contractual
and procedural coordination mechanisms), but also tried to be open to emerging coordination mechanisms from the transcriptions. Third, the researchers
interviewed project participants from different organizations to understand
the perceived realities of various participants. Fourth, the analysis of the data
progressed as a continuous and emergent dialogue between the empirical findings and earlier research of other researchers. (cf. Creswell, 2003; Piekkari et
al., 2009)
According to Yin (1989), three types of case studies exist: 1) exploratory, 2)
explanatory, and 3) descriptive. Exploratory case studies aim at defining research questions and hypothesis, whereas explanatory case studies seek to
investigate causality, i.e., link an event and its effects. Descriptive case studies
aim to illustrate specific events in their specific contexts. The case study reported in paper IV was mainly descriptive in nature, because its objective was
to describe the procedural coordination mechanisms supporting the process of
knowledge sharing and creation in the context of managing interorganizational business. In addition, the case study aimed at explaining how
the two complex construction projects, with different contract types, differed
in their procedural coordination mechanisms. The dissertation adopts the
view of Dyer and Wilkins (1991) and Yin (1989) who state that even one case
can be a useful unit of analysis for new theory generation.

3.4

Data Collection

The quality of data and its analysis can be improved through the overlapping
of data collection and analysis. Flexible data collection allows the researcher to
understand the researched phenomenon more deeply, which helps the crea30
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tion of new theoretical insights. (Patton, 1990) In each original paper of this
dissertation, data collection and analysis can be described as an iterative and
overlapping process. In practice, data was first collected, and then analyzed,
after which more data was collected and analyzed until the data saturation
point was reached. Small adjustments were made during the data collection
processes. For example, the semi-structured thematic interview questions
were slightly changed after each data collection round, because the understanding about the topic had increased and thus the researchers could pose
more ‘fine-grained’ questions.
Data collection for paper I was started in the fall 2004 when the author acted
as one of the project managers in the Co-Create research project that aimed at
understanding the co-creation of networked business models. The data of paper I was collected between October 2004 and June 2005. The data consisted
of 17 semi-structured interviews, notes from two process modeling workshops
and two simulation workshops, two qualitative questionnaires, and archival
data. The interviewees consisted of the employees from two business units of a
media company. (See Table 4)
The data collection of paper II continued the work of paper I and ended in
November 2005. Data was collected in the same context as in paper I. The difference was that the development of the collaboration and coordination between the business units of the media company was further studied through a
third process development project, during which 23 interviews were conducted. Two of the interviews were ‘group interviews’ where more than one interviewee was present at a time. In addition, data was collected by observing
three process modeling workshops and one process simulation workshop. Altogether, the analyzed data for paper II consisted of 40 semi-structured interviews, notes from five process modeling workshops and three simulation
workshops, three qualitative questionnaires, and archival data. Seventeen (17)
interviews out of 40 interviews were the same interviews that were conducted
during the study of paper I. Two out of the five process modeling workshops
and two of the three questionnaire data were the same as in paper I. (See Table
4)
The qualitative questionnaires of papers I and II were intended to understand how the participants thought the discussions during the workshops had
improved the inter-organizational collaboration and coordination, what new
information they had received, had their understanding towards the other
business unit changed and how, what should be agreed on developing the collaboration, and how trust could be built between the units. The questionnaires
were filled in by the participants of the workshops right after the workshop to
ensure the participants recalled their thoughts about the workshops.
The data of paper III was collected between fall 2006 and the end of the year
2007 when the author was one of the project managers in the Madeleine research project that focused on the management, development, and learning in
networked business. The data consisted of 15 semi-structured interviews, 12
process modeling workshops, 3 process simulation workshops, and archival
data. The empirical context was an IT service provider and its customer net31
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work of three bank alliances. – The data of the first three original papers was
collected in Finland. (See Table 4)
The data for paper IV was collected in 2012 in the context of two complex
hospital construction projects in California, the USA. The projects differed in
their contracts which made them theoretically interesting to study. As in the
studies of the other original papers, the internal validity of the study was increased by using multiple data gathering techniques (cf. Yin, 1989). The data
gathered consisted of altogether 72 interviews, notes from observing the activities taking place on two construction sites during a six-week period (three
weeks on each site), and archival project data. The study was part of RYM PRE
Model Nova research project (See Table 4)
In all four studies, observation was more holistic than structured in nature.
The purpose of the observation was to get rich qualitative data and understand
the context of the studied phenomena. Observation in the first three papers
took place during the process modeling and simulation workshops. Background archival data, such as organization charts and meeting minutes, together with the observation of the workshops gave a holistic understanding
about the background of the studies (Marshall and Rossman, 1995). Observation in paper IV took place at the construction sites. Observations were made
on the behavior of the employees at the construction sites, and the author of
this dissertation compared her observation notes with the observation notes of
her researcher colleagues (Marshall and Rossman, 1995).
The semi-structured interview questions (Merriam, 2009) differed from paper to paper and from one process development project to another, because
the specific objectives of the studies in the original papers also differed. However, each interview shared some structured questions related to the following
themes: the background of the interviewee, organization background, collaboration processes, knowledge sharing practices, product and service information, and customer perspective. During the action research of papers I, II,
and III, the interviews were mainly conducted before the process simulation
workshops.
The interviewees of the papers were selected using snowball sampling (cf.
Biernacki and Waldorf, 1981) in cooperation with key representatives from the
studied organizations. The interviewees represented different organizational
levels, such as top-management, middle-management, and operational level –
such as customer-service employees. Only ‘high-knowledge’ informants were
selected to limit the possible informant bias (Freeman et al., 1987). These informants were directly related to the development of the inter-organizational
business processes. The interviews lasted from 30 to 90 minutes. Table 4
summarizes the methodological choices and data collection and analysis of
each original paper.
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Table 4. A summary of the methodological choices and data collection and analysis in the original papers.

Paper I

Paper II

Paper III

Paper IV

2 process development projects as
part of Co-Create
research project.

3 process development projects
as part of CoCreate research
project.

3 process development projects as
part Madeleine
research project.

A comparative case
study of two construction projects as part of
RYM PRE Model
Nova research project.

Research
methods

x Semi-structured
interviews.
x Observation.
x A qualitative
questionnaire.

x Semi-structured
interviews.
x Observation.
x A qualitative
questionnaire.

x Semi-structured
interviews.
x Observation.

x Semi-structured
interviews.
x Observation.

Research
context

Two business units
of a Finnish media
company.

Two business
units of a Finnish
media company.

An IT company and
its customer network
of three bank alliances operating in
Finland.

Two hospital construction projects
consisting of multiple
companies in the
USA.

Time of
data collection

October 2004 –
June 2005.

October 2004 –
December 2005.

August 2006 –
December 2007.

September 2012 –
December 2012.

Data

x 17 interviews.
x Notes from 2
process modeling
and 2 simulation
workshops.
x Two questionnaires.
x Archival data.

x 40 interviews.
x Notes from 5
process modeling 3 process
simulation workshops.
x 3 questionnaires.
x Archival data.

x 15 interviews.
x Notes from 12
process modeling
and 3 process
simulation workshops.
x Archival data.

x 72 interviews.
x Notes from the
construction sites
during the 6 weekperiod.
x Archival data.

Data
analysis

After each process
development project, data was content analyzed based
on empirically
grounded themes.

After each process
development
project, data was
content analyzed
based on empirically grounded
themes.

After each process
development project, data was content analyzed applying theoretically
grounded themes.

Two rounds of content
analysis of interview
data applying theoretically grounded
themes.

Research
approach

3.5

Data Analysis Process

The rich data of each paper was qualitatively analyzed using systematic combining, which is based on abductive logic, to understand knowledge sharing
and creation, and the coordination of inter-organizational work in the development and management of inter-organizational business processes. Abductive reasoning is a process which starts with an initial theoretical preunderstanding and proceeds via theoretical and empirical research to develop
theory. The inference logic moves back and forth between theoretical preunderstanding, empirical data, and the researcher’s own reasoning. First, deduction is applied to develop theoretical pre-understanding, and then induction is applied to generalize from empirical reality. This process proceeds several rounds and ends with a novel, empirically validated theoretical model, a
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theoretical explanation of the empirically studied phenomenon. (Danermark
et al., 2002; Dubois and Gadde, 2002; Paavola, 2006)
In this interpretive research, the reasoning process progressed as a continuous dialogue between the theoretical pre-understanding and the gathered empirical data (cf. Mantere and Ketokivi, 2013). In the studies of the original papers, as the researchers’ understanding about the phenomena increased, the
interview questions were slightly altered. Additionally, more interviews were
conducted when the research questions required it; thus data was not collected
only once at a particular time, but several data collection points were arranged, which is typical for a qualitative study where data is represented as
‘process data’ (cf. Langley, 1999). The iterative data collection and analysis
process helped the researchers to ‘fine tune’ their interview questions to adjust
the research phenomena, which is possible in interpretive research
(Bhattacherjee, 2012).
In all four papers, the semi-structured interviews were audio-recorded with
the permission of the interviewees. The content analysis process of the interview data followed the analysis recommendations of Miles and Huberman
(1994): First, the interviews were transcribed word for word. Then, the interviews were read through to get a preliminary understanding about the data
collected. After that, the interviews were encoded. In papers I and II, the encoding of transcripts was based on empirically grounded themes, whereas in
papers III and IV, the encoding of transcripts was based on theoretically
grounded themes. (See Table 4)
In paper IV, qualitative data analysis software (Atlas.ti) was applied in the
analysis process to ease the analysis of a large number (72) of interviews. The
other papers had quite a low number of interviews (ranging from 15 to 40 interviews) which permitted the content analysis without analysis software.
For each paper, three researchers collected data and conducted the analysis.
Data from interviews was compared with observational and archival data to
make sure similar findings were received from multiple data sources.
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4 Key Findings

This section answers the four research questions of this summary. There are
four sub-sections. Each sub-section presents the key findings from one original paper providing an answer to one research question. Only those findings
that contribute to answering each research question are presented.

4.1

Shared Knowledge about Common Business

The findings reported in paper I provide an answer to the first research question of this dissertation: What elements constitute shared knowledge about
common business? Next, the key findings contributing to the research question are reviewed.
In paper I, the two business units of the media company were treated as two
separate organizations since they had separate business unit managers, separate profit goals, and the units had not collaborated before (Figure 1). The
‘Traditional business unit’, had been practicing the traditional ‘physical book’
business for a long time and it had become efficient in its products’ design and
provisioning processes, while the ‘Digital business unit’, was a recently established research and development unit and it had not yet generated any profits.
The ‘Digital business unit’ created digital products and services. When the
‘Digital business unit’ had operated for about two years, the media company
realized that this organizational design solution had come to its end. The business units could no longer be managed separately, but the products and services of the ‘Digital business unit’ needed to be integrated with the products of
the ‘Traditional business unit’.
The business units experienced a joint problem which was that their common customers were not satisfied with the customer service of the media company. The customers expected that they would be able to buy both physical
books and digital books and services when they contacted either of the business units’ customer services. However, this was not possible because both
units had their own customer centers, which could only provide the customers
with the products (and/or services) of that particular business unit. In practice, the customers had to procure physical books from the ‘Traditional business unit’ and digital books and services from the ‘Digital business unit’. This
was confusing for the customers who considered the business units to represent the same media company.
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To overcome this problem, the managers of the business units decided to
build a common service offering to their common customers in order to act as
a uniform company towards the customers. However, it appeared that this
task was easier said than done. The employees of the units had not been discussing their businesses with each other, because they considered each other
as competitors. For example, the employees of the ‘Traditional business unit’
were afraid that the services provided by the ‘Digital business unit’ would diminish the need for physical books in the future, and thus decrease the revenues of the ‘Traditional business unit’. Also the employees of the ‘Digital business unit’ were suspicious towards the other unit, because they thought that
the other unit did not want to admit that the customers also wanted to buy the
new products and services provided by the ‘Digital business unit’. Thus, in the
beginning, the ground for collaboration between the units was not fruitful.
The researchers, including the author, organized two process development
projects. The practical aim of the projects was to improve collaboration and
coordination between the units. Both process development projects included
co-creation workshops, i.e., carefully designed and facilitated business process
modeling and simulation workshops.
At the beginning of the first process development project, the employees of
the business units were suspicious towards collaboration. The employees also
lacked understanding about the other unit’s business model as well as production and service processes. However, already at the end of the second process
development project, the employees of the units were willing to understand
each other’s business needs and operational models. The business units even
decided to start building a common service process that would define the separate and shared tasks that enable the provision of a service offering consisting
of both units’ products and services. The reason for the positive change in the
inter-organizational relationship can be theoretically explained by the creation
of shared knowledge about common future business.
In sum, the findings of paper I show that as the business environment of the
business units was changing, the structural separation of the units no longer
suited for serving the needs of the common customers. The needs of the common customers led to the willingness to unite the two differentiated business
units into one business. In order to unite the business units, the representatives of the two business units needed to be engaged in the process of creating
shared knowledge about their future collaborative business. The created
shared knowledge about their future business provided a degree of consensus
enough between the employees of the units to further guide their collaborative
actions.
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Based on the empirically grounded analysis of the data gathered from the
two process development projects, paper I presents seven elements which
were found to constitute shared knowledge about common business:
1. Common ways of thinking: the employees of the units know each other’s concepts, language, symbols, norms, and values.
2. Common environment: the employees know the needs of common customers, but also pay attention to competitors, subcontractors, legal issues, and resource acquisition.
3. Common goals: the employees of the units know each other’s goals but
also acknowledge the common goals of collaboration.
4. Common business model: the employees of the units know how they
respond to the needs of common customers and how financial value is
created.
5. Common operational model: the employees of the units know each
other’s roles and responsibilities and share a way of working together.
6. Common knowledge: the employees of the units know the contents of
collaboration, i.e., what they are trying to achieve together and how.
7. Common competences and resources: the employees know the added
value of a combined competence, and common resources to be used in
the shared service offering.
The findings also suggest that the creation of shared knowledge about common business is a collaborative and continuous process. Thus, shared
knowledge about common business needs to be collaboratively recreated
throughout the inter-organizational relationship (See Figure 4).

Figure 4. The collaborating organizations need to create shared knowledge about common
business throughout the relationship. (The figure is adapted from the Figure 1 in paper I.)
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4.2

Coordination for the Creation of Shared Knowledge about
Common Business

The findings reported in paper II provide an answer to the second research
question of this dissertation: How do the organizations coordinate their collaborative work to support the creation of shared knowledge about common
business? Next, the key findings contributing to the research question are reviewed.
Paper II builds on the findings of paper I by studying the coordination of collaborative work between the business units to support the creation of shared
knowledge about common business. The collaborative work was related to
marketing, customer service, and digital sales and distribution in the future
collaborative business. The empirical context of paper II is the same as in paper I: two business units of a media company. Paper II describes how the
business units’ businesses were united into one business. The units needed to
provide their common customers with a common service offering that consisted of both traditional products and digital products and services.
Paper II provides understanding about how to coordinate the collaborative
work between the business units to support the creation of shared knowledge
about common business. To provide this understanding, in addition to two
process development projects of paper I, a third process development project
was needed. Thus, paper II analyzes the findings of altogether three process
development projects. The third process development project also included cocreation workshops to help the units to unite their businesses.
During the three process development projects, the representatives of the
units created a common service process through which the common service
offering would be provided for the common customers of the units. The business units’ specific customer service processes were used as a basis for the creation of a common service process. The creation of the common service process required that the collaborating units together created knowledge about
the customer needs, the service idea, and the information systems that support
the sharing of knowledge on products, services, and customer relationships.
The creation of the common service process took place in three phases. The
first phase of the creation of a common service process was that the business
units understood the needs of their common customers in the same way. This
provided a shared goal for the collaborating units. The units applied four different procedural coordination mechanisms to enable shared knowledge
about customer needs: 1) the definition of the goals for cooperation, 2) the
definition of good service, 3) common messages to customers, and 4) the
common ways of operating in customer service.
The second phase of the process was that the units created a shared service
idea, which helped them to understand how they provide the common service
offering for their common customers. The units applied four procedural coordination mechanisms for this purpose: 1) common product and service training, 2) common marketing planning meeting and action plan, 3) shared intranet, and 4) the definition of a common service process.
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The third phase of the process was that the units decided to share their
product and service and customer relationship management (CRM) systems
in the future. In practice, the units decided to use two different procedural coordination mechanisms: 1) a shared customer service center and 2) shared
electronic sales and delivery channels.
The implementation of the coordination mechanisms, which took place during the daily business of the units, supported the units in their effort to create
shared knowledge about their common business, and also the implementation
of the common service process.
The procedural coordination mechanisms were co-created in the co-creation
workshops of the process development projects. Figure 5 illustrates the cocreated coordination mechanisms during the three phases. During the facilitated co-creation workshops, the employees of the business units shared
knowledge about their businesses with each other. The future common service
process was visually modeled and ‘socially simulated’ in facilitated conversions
by the action researchers with the employees from both business units. The
visual process models helped the employees of the units to share knowledge
and understand the interdependencies between their collaborative tasks that
were needed to collaboratively serve the common end-customers with a common service offering. Thus, the sharing of knowledge with the help of visual
process models and the facilitators steered the units’ collaborative tasks towards serving the common customers.
Some common customers were present in the process simulation workshops.
The customers were engaged in the creation of the common service process by
sharing their views on the quality of the service offering and its delivery process. The findings suggest that all process participants, including the customers, should be involved in the development of the procedural coordination
mechanisms that support the creation of future common business, which in
this case was a common service process. The involvement of customers is especially important when the business is conceived as services.
In sum, the organizations coordinated their collaborative work applying cocreated procedural coordination mechanisms to support the creation of shared
knowledge about common business into a form of a common service process.
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Figure 5. The co-created procedural coordination mechanisms for the creation of shared
knowledge about common business.
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4.3

Crossing Knowledge Boundaries in Co-creation Workshops

The findings reported in paper III provide an answer to the third research
question of this dissertation: How do co-creation workshops enable collaborating organizations to cross knowledge boundaries? Next, the key findings contributing to the research question are reviewed.
Paper III presents an empirical study of an IT provider and its customer network of three bank alliances that had for years collaboratively served their
common end-customers which consisted of independent banks (Figure 2). The
IT provider and its customer network provided core service processes for the
independent banks to use in their daily banking. However, over the years, new
IT systems were built into the core service processes. The poor interoperability
of the old and new IT systems caused rigidities in the core service processes. At
the same time, the banking business was undergoing deep changes because of
digitalization. Also the new regulations of the European Union, concerning
new digital banking and insurance services, required changes to the core service processes.
To overcome this troubling situation, the core service processes needed to
be developed. This development required that the IT systems and the independent banks’ service processes were developed concurrently. The simultaneous development of the independent banks’ service processes and IT systems
was soon found not to be a trivial task. One big obstacle to the simultaneous
development was that the employees of the independent banks and the IT provider organization experienced knowledge boundaries. The parties did not
share a common language for knowledge sharing which obviously hindered
efficient collaboration. The organizations also had different ways of working
and the employees had different working backgrounds.
The researchers arranged three process development projects during which
co-creation workshops, i.e., business process modeling and simulation workshops, were organized. The purpose of the co-creation workshops was to help
in the simultaneous development of the IT systems and the banks’ service processes.
The co-creation workshops of the first process development project enabled
the organizations to cross the knowledge boundaries that existed between the
organizations. This was achieved by enabling the organizations to share
knowledge about their own domain knowledge (IT and banking). For example,
the representatives from the banks shared their banking business knowledge
about how the current core service processes functioned, and what the problems and needs of the processes were. On the other hand, the representatives
from the IT provider company shared their IT knowledge about the possibilities and limitations that the information technology posed to the core service
processes, the costs of implementation, and the schedules of development projects. The participants of the co-creation workshops were carefully selected by
the facilitators in collaboration with the organizations’ representatives.
The sharing of knowledge between the organizations was enabled by the visual process models and the facilitated business process simulation workshop.
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The process models acted as boundary objects (Levina and Vaast, 2005; Xu,
2009; Williams and Karahanna, 2013) that provided a common language for
the organizations to share domain-specific knowledge between the participants. The models were drawn by the action researchers with the representatives from the organizations using a flowchart technique as it provides a notation which is easy to understand (Aguilar-Savén, 2004). After the process
modeling workshops, where the models were drawn, a process simulation
workshop was arranged. During the workshop, the process models were discussed and further developed with the help of the facilitators (the author of
this dissertation and her research colleagues). The process models stimulated
discussion between the organizations and helped in developing shared
knowledge about the future tasks in the core service processes. The facilitators
guided the discussion about the tasks of the processes. The facilitators made
sure that each representative could share her/his knowledge. In addition, the
facilitators wrote down the development ideas created during the process simulation workshop. Only after crossing the knowledge boundaries during the
process simulation workshop, the collaborating organizations started creating
shared domain knowledge about each other’s work processes and how their
work was interrelated.
During the co-creation workshops of the second process development project, the organizations were able to create shared knowledge about future ITenabled service processes. In practice, the organizations collaboratively created the possible future banking needs of the banks’ end-customers and the
technological requirements and solutions for fulfilling them. Some current
end-customers of the banks took part in the process modeling and simulation
workshops and gave their views on the development ideas regarding future
core bank service processes. Based on their answers to a feedback survey
(handed to the participants after each process simulation workshop), the participants of the co-creation workshops considered that the facilitated business
process modeling and simulation workshops helped in the creation of shared
knowledge about future IT-enabled service processes.
During the third process development project, the organizations discussed
coordination mechanisms that could support the further development of the
future core service processes. They decided to keep some of their already existing procedural coordination mechanisms, such as feedback forms in the banks’
customer relationship management system, reference groups organized by the
customer network twice a year, and training sessions organized by the IT provider. These mechanisms represent coordination modes of mutual adjustment
and planning (Thompson, 1967; Mintzberg, 1979). In addition, during the cocreation workshops, the employees from IT provider organization and independent banks together developed new procedural coordination mechanisms,
such as collaboration groups, a core group, and process modeling workshops.
These mechanisms also represent the coordination modes of mutual adjustment and planning (Thompson, 1967; Mintzberg, 1979).
The findings of paper III show that the co-creation workshops, i.e., facilitated process modeling and simulation workshops, enabled the organizations to
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cross the knowledge boundaries between the organizations. The findings suggest that the knowledge boundaries needed to be crossed before the organizations could create shared knowledge about the IT and business requirements
of the future core service processes. The crossing of the knowledge boundaries
was also needed to enable the organizations to collaboratively develop procedural coordination mechanisms that support the further development of the
future IT-enabled core service processes.
The findings show that the co-creation workshops were able to support the
crossing of knowledge boundaries, and thus the creation of shared knowledge
about future common business. The findings were analyzed from the data
gathered in three process development projects. Figure 6 illustrates the phases
of creating shared knowledge about future common business and its coordination mechanisms with the help of co-creation workshops.

Figure 6. The phases of creating shared knowledge about future common business with the
help of co-creation workshops.
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4.4

Different Contract Types and Procedural Coordination
Supporting Knowledge Sharing and Creation

The findings reported in paper IV provide an answer to the fourth research
question of this dissertation: How do two projects with different contract types
differ in their procedural coordination that supports knowledge sharing and
creation? Next, the key findings contributing to the research question are reviewed.
Paper IV reports a case study where the coordination mechanisms of collaborative work between the organizations in two multi-organizational hospital
construction projects were compared. The projects applied different contract
types. The projects are here referred to according to their contract types. The
‘dyadic contracts’ project applied dyadic contracts, whereas the ‘multi-party
contract’ project applied a multi-party contract. (Figure 3) The study focused
on understanding how the two projects with different contract types differed
in their needed procedural coordination mechanisms supporting knowledge
sharing and creation.
The study finds that in both projects the contract was important in defining
the financial incentives and other rights between the organizations. However,
when dyadic contracts were applied, the project parties had to collaboratively
develop more procedural coordination mechanisms at the beginning of the
project, compared with the ‘multi-party contract’ project. Compared with the
‘multi-party contract’ project, the ‘dyadic contracts’ project needed to be complemented with three additional procedural coordination mechanisms during
the design phase of the project. These mechanisms were 1) organizational design, 2) processes for collaborative work, and 3) integrated concurrent engineering sessions. An integrated concurrent engineering session referred to a
meeting which was called for when design challenges emerged and required
the presence of all project parties, especially different expertise, to create the
best design solution for the problem at hand. Additionally, during the construction phase, a fourth procedural mechanism was taken into use, 4) the
common rules of conduct, to set the rules for the collaborative work which
takes place in the ‘multi-expertise’ meetings. Figure 7 illustrates the differences in procedural coordination mechanisms between the projects.
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Figure 7. A summary of main coordination differences between the projects. (The figure has
been published as the Figure 1 in paper IV on page 213. It is here reproduced with the permission of Emerald Group Publishing Limited.)

However, regardless of the used contract type, both projects applied eight
procedural coordination mechanisms that supported knowledge sharing and
creation during the execution of the projects:
1. Co-located working: All project parties were working co-locatedly in
purposefully built ‘trailers’ during the execution of the projects. Co-located working helped knowledge sharing, improved working relationships, and built trust between the project parties (Scarbrough, 2004;
Eriksson and Nilsson, 2008; Xie et al., 2010).
2. Collaborative decision making: In both projects decisions had to be
made together in meetings where each expertise was represented (cf. Xue
et al., 2005; Shelbourn et al., 2007). This mechanism allowed each expert to argue for its design and construction solutions. Additionally, the
division of the costs of the solutions were collaboratively agreed on. This
decreased the disagreements at the end of the projects.
3. A liaison role: A liaison was used to make sure that right project parties
were represented at the meetings of the right kind. The liaisons knew
which skills each party possessed. The liaison helped to bridge the gap
between the design and construction parties. (cf. Lawrence and Lorsch,
1967; Tushman, 1977)
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4. Visual metrics: The project parties jointly decided on the visual metrics
to be used, such as time used for processing information requests, and
placed them on the walls of the co-located facility (trailer) for increasing
information transparency and collaborative spirit. The visual metrics
functioned as boundary objects that help knowledge sharing across project parties (cf. Carlile, 2004; Levina and Vaast, 2005).
5. A pull technique of lean construction: The ‘pull technique’ was used to
increase the transparency of the interdependencies between construction
activities and to ‘pull plan’ the activities. The technique created a dialogue between the parties that helped in revealing the task interdependencies (Tommelein and Ballard, 1997; Ballard and Howell, 2003;
Eriksson, 2010; Ballard and Tommelein, 2012).
6. Building information modeling: Building information modeling coordinated the design work of mechanical, engineering, and plumbing expertise (Bryde et al., 2013).
7. Project management software: Shared project management systems enabled easy access to information and helped the information sharing between project parties (cf. Lönngren et al., 2010).
8. Shared project goals: Shared project goals helped the project parties to
work towards common goals.
The ‘dyadic contracts’ project organized, at the beginning of the project, a
boot camp during which an organizational design and processes for decision
making and collaborative working were collaboratively defined. In addition,
the project parties created shared project goals and common definitions,
which referred to the ‘contents and meaning’ of the used construction terminology. These procedural coordination mechanisms helped in the development of relationships and trust between the project parties.
The reason for more procedural coordination mechanisms at the beginning
of the ‘dyadic contracts’ project, compared with the ‘multi-party contract’ project, was that the project parties feared opportunism and experienced lack of
trust at the beginning of the project. This was because the dyadic contracts did
not specify enough procedural coordination mechanisms for knowledge sharing between the organizations during the project. In the ‘multi-party contract’
project, financial interests, risks, and rewards were aligned between the parties in the contract, which built ‘initial trust’ between the organizations. In addition, the multi-party contract specified procedural coordination mechanisms
for knowledge sharing between the project parties. These mechanisms included regular work planning and decision-making meetings, shared project goals,
common definitions, and the use of building information modeling.
An interesting finding was also that when the multi-party contract was applied, the project parties felt financially safe, which encouraged the parties to
try different kinds of information and communication technology for more
efficient work between companies representing different expertise. Thus, it
seemed that the multi-party contract promoted the experimenting and inno-
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vating with new technological tools, probably because the project parties
shared the financial risks and rewards.
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5 Discussion

The empirical research of this dissertation was conducted in the context of a
rapidly advancing digitalization era. In the first two studies reported in papers
I and II, two business units of a media company were struggling to cope with
the ever increasing digitalization of their products and services. In the third
study reported in paper III, an IT provider and its customer network of three
bank alliances had challenges with the digitalization of their core service processes. In all three studies, the digitalization of business required the development of inter-organizational business processes, which appeared not to be a
trivial task. The author applied the action research approach to understand the
process of knowledge sharing and creation, the process of coordination, and
the relationships between these processes when developing interorganizational business processes.
In the fourth study reported in paper IV, two construction projects were facing the digitalization of their multi-organizational design processes. The author applied a case study approach to understand how the procedural coordination mechanisms differed in two projects that applied different contract
types. The coordination mechanisms supported knowledge sharing and creation between the multiple construction project parties, and thus the management of the inter-organizational design processes.
Together, the four studies of this dissertation revealed deep insight into the
process of knowledge sharing and creation, the process of coordination, and
the relationships between these processes when developing and managing inter-organizational business processes. Altogether, the findings of the studies
imply that the coordination of collaborative work between organizations supports knowledge sharing and the creation of shared knowledge about common
business, and thus the development and management of inter-organizational
business processes.
Next, theoretical contributions to literature on organizational coordination
and organizational knowledge sharing and creation are provided. After that,
the practical implications of the study are presented. Then, the reliability, validity, and limitations of the study are discussed. Finally, avenues for further
research are provided.
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5.1
5.1.1

Theoretical Contributions
Contribution to Organizational Coordination Literature

This dissertation contributes to literature on organizational coordination, specifically to the discussion about process perspective on coordination, which
defines coordination as a temporally unfolding and situated process through
which individuals develop their organizations (Quinn and Dutton, 2005; Faraj
and Xiao, 2006; Kellogg et al., 2006; Okhuysen and Bechky, 2009;
Jarzabkowski et al., 2012; Gkeredakis, 2014). The findings of paper II complement the process perspective on coordination by showing that also interorganizational coordination is a temporally unfolding and situated process
through which individuals develop their inter-organizational business (Figure
5). The findings of paper II suggest that the coordination of collaborative work
during inter-organizational business process development is important, which
supports earlier research (Sandhu and Gunasekaran, 2004; Goldkuhl and
Lind, 2008; Niehaves and Plattfaut, 2011; Sikdar and Payyazhi, 2014).
The findings of paper II provide new knowledge about how the organizations
can coordinate their collaborative work to create shared knowledge about
common business. The creation of shared knowledge about common business
was represented as consisting of three phases where different procedural coordination mechanisms were used to support knowledge sharing and creation
(Figure 5). This finding answers to the need for understanding how coordination affects knowledge sharing (Tsai, 2002).
In the first (1) phase, shared knowledge about the needs of the customers
was created. Shared knowledge about the needs of the customers was important in order to create value for the common customers of the collaborating
organizations. The finding shows the importance of customer viewpoint in
inter-organizational business development. The customer viewpoint provides
a common goal for the collaborating organizations, and thus provides for coordination (Sandhu and Gunasekaran, 2004), which lends support for earlier
research on the importance of customer viewpoint in organizational development (Davenport and Short, 1990; O’Neill and Sohal, 1999; Hammer, 2001;
Goldkuhl and Lind, 2008; Sikdar and Payyazhi, 2014). The creation of shared
knowledge about the needs of the customers was supported by the use of four
procedural coordination mechanisms: 1) the definition of the goals for cooperation, 2) the definition of good service, 3) common messages to customers,
and 4) the common ways of operating in customer service.
During the second (2) phase, a shared service idea was created. It was built
on the customer needs and helped the collaborating organizations to understand how they would provide the service to their customers. The creation of
the shared service idea also required the use of four procedural coordination
mechanisms: 1) common product and service training, 2) common marketing
planning meeting and action plan, 3) shared intranet, and 4) the definition of a
common service process.
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In the third (3) phase, the organizations decided that they would need
shared product and service and customer relationship systems to share
knowledge cost-effectively. The units decided to build a shared customer service center and shared electronic sales and delivery channels.
All the procedural coordination mechanisms were collaboratively created by
the employees of the organizations. This finding strengthens the process perspective on coordination which states that coordination mechanisms are constructed in a continuous process of social interaction. During the interaction,
the mechanisms are given their validity and meaning. (Kellogg et al., 2006;
Heikkilä, 2010; Jarzabkowski et al., 2012; Bruns, 2013). The findings also
support the view that interacting people need to share understanding about
which subtasks compose the main task and in which order they need to be executed, who is accountable for what tasks, and what are the current tasks and
how to execute them (Okhuysen and Bechky, 2009).
All procedural coordination mechanisms were co-created in the co-creation
workshops of the three process development projects. During the workshops,
lots of ad hoc communication took place, which represents the coordination
mode of mutual adjustment (Thompson, 1967; Mintzberg, 1979). During the
workshops, the action researchers acted as ‘boundary spanners’ who had carefully planned the co-creation workshops to bring the employees of the different business units into interaction – which represents the coordination mode
of planning (Thompson, 1967; Mintzberg, 1979). These findings suggest that
the co-creation of the procedural coordination mechanisms necessitates the
coordination modes of mutual adjustment and planning.
Many of the co-created procedural coordination mechanisms, such as shared
information systems, common training and planning meetings, and the common ways of operating, represent the coordination modes of planning and
standardization, when applied regularly during the daily management of interorganizational business (Thompson, 1967; Mintzberg, 1979). This finding suggests that during the co-creation workshops the organizations were able to cocreate ‘cheap’ coordination mechanisms also for the management of their inter-organizational business. The coordination modes of planning and standardization are cheaper to apply than the coordination mode of mutual adjustment.
In sum, the collaborating organizations of paper II created a common service
process in order to provide a common service offering to their common customers. The creation of the common service process was a collaborative effort
between the organizations, which required that the organizations entered into
the process of creating shared knowledge about customer needs, service idea,
and product/service and CRM systems. The knowledge creation process was
supported by the co-created procedural coordination mechanisms. The coordination modes of mutual adjustment and planning played a big role in supporting the co-creation of the procedural coordination mechanisms.
The co-creation of the procedural coordination mechanisms lends support to
the locating approach to business process development, where the process
knowledge of the process participants is taken as the starting point for devel50
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opment to get process participants’ successful commitment to the process
changes (Nonaka and Konno, 1998; Smeds and Alvesalo, 2003a; Feller et al.,
2013; Sikdar and Payyazhi, 2014; Smeds et al., 2014). The locating approach is
similar to the idea that “deliberate attempts at change initiated by a single person or small group are only successful when members of the broader community accept and enact the newly mandated structures” (Orlikowski and Yates,
2002:687).
The dissertation also contributes to literature on inter-organizational coordination (Alexander, 1993, 1998; Adler, 1995; Grandori, 1997; Gittell and
Weiss, 2004; Sinha and Van de Ven, 2005) by providing new scientific
knowledge about how inter-organizational coordination takes place in the context of inter-organizational ‘business process development’ which is a dynamic
and uncertain situation in nature. Earlier research on inter-organizational coordination has mainly focused on understanding what kinds of coordination
mechanisms exist and how they coordinate the already known task interdependencies between organizations in the ‘stable phase’ of business (ibid.). The
findings of papers I, II, and III support the argument made by Marjanovic
(2005) that when inter-organizational business is being developed, the task
interdependencies between organizations change and the new interdependencies are only known after knowledge about future collaborative business processes is created. The collaborating organizations needed to engage in the
complex process of creating shared knowledge about their future common
business processes. Thus, the dissertation claims that earlier research on interorganizational coordination, (ibid.) which is carried out in the stable phase of
business, is not alone enough to explain how to coordinate in a dynamic and
uncertain situation of developing inter-organizational business. The theoretical explanation of this empirical phenomenon necessitated also understanding
the literature on knowledge sharing and creation (e.g. Bechky, 2003; Carlile,
2004; Lawson et al., 2009; Dougherty and Dunne, 2011).
As research on business process development is scarce (Houy et al., 2010),
this dissertation provides new empirical and theoretical understanding on the
development of inter-organizational business processes. The findings of papers I, II, and III strengthen the earlier research findings on the importance of
coordination as a result and a driver of knowledge sharing and creation in inter-organizational business process development (Sandhu and Gunasekaran,
2004; Adenfelt and Lagerström, 2006; Kotlarsky et al., 2008; Lawson et al.,
2009; Adenfelt, 2010; Ahern et al., 2014).
Paper IV studied the procedural coordination mechanisms in two multiorganizational construction projects that applied different contract types. The
findings of paper IV corroborate the earlier research findings that contractual
coordination is important for defining the financial incentives and other rights
between the organizations, and that regardless of contractual coordination,
procedural day-to-day coordination is important throughout the interorganizational relationship to ensure knowledge sharing (Sobrero and
Schrader, 1998; Sobrero and Roberts, 2002; Nielsen, 2010).
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The findings of paper IV increase scientific knowledge about how to coordinate task interdependencies between multiple organizations to ensure
knowledge sharing and the creation of knowledge about common business
when managing inter-organizational business processes in complex construction projects that applied different contract types. The findings of paper IV
reveal that compared with the ‘multi-party contract’ project, the ‘dyadic contracts’ project needed to be complemented with four additional procedural
coordination mechanisms during the design and construction phases of the
construction projects. The procedural coordination mechanisms were 1) organizational design, 2) processes for collaborative work, 3) integrated concurrent engineering sessions, and 4) the common rules of conduct. These procedural coordination mechanisms were developed and agreed on together with
all the project parties to ensure the commitment of all project parties to apply
the mechanisms. These findings complement earlier research that claims that
the procedural coordination mechanisms are set up by the operational level
managers (Hamel et al., 1989; Sobrero and Schrader, 1998; Sobrero and
Roberts, 2002).
5.1.2

Contribution to Organizational Knowledge Sharing and Creation
Literature

This dissertation contributes to literature on organizational knowledge sharing
and creation (Reich and Benbasat, 2000; Bechky, 2003; Carlile, 2004; Lawson
et al., 2009; Dougherty and Dunne, 2011) by presenting the seven elements of
shared knowledge about common business: 1) common ways of thinking, 2)
common environment, 3) common goals, 4) common business model, 5) common operational model, 6) common knowledge, and 7) common competences
and resources. The findings suggest that the creation of shared knowledge
about common business is a collaborative effort and needs to continue
throughout the inter-organizational relationship to maintain a consensus on
the collaborative business tasks. This finding supports the idea that knowledge
sharing and creation are social processes (Brown and Duguid, 2001). The findings of paper II showed that the creation of shared knowledge about common
business can be supported by co-created procedural coordination mechanisms. The co-creation of these procedural coordination mechanisms take
place in facilitated co-creation workshops that entail the coordination modes
of mutual adjustment and planning (Thompson, 1967; Mintzberg, 1979).
The findings of paper III support the earlier research on organizational
knowledge sharing and creation that states that knowledge first needs to be
shared at the boundaries between the individuals of different organizations,
before existing knowledge can be combined to new knowledge (Brown and
Duguid, 2001; Garrity, 2001; Bechky, 2003; Carlile, 2004; Dougherty and
Dunne, 2011). This dissertation emphasizes the importance of crossing
knowledge boundaries at the beginning of the process of creating shared
knowledge about common future business.
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The findings of paper III also support the earlier research which states that
formal co-creation workshops help knowledge sharing and creation between
groups of individuals (Okhuysen and Eisenhardt, 2002). The findings of paper
III answer to the need for more understanding about how to cross the
knowledge boundaries (Carlile, 2002, 2004) by empirically showing that the
knowledge boundaries can be crossed with the help of co-creation workshops,
i.e., facilitated business process modeling and simulation workshops.
The facilitated simulation of visual process models in paper III enabled the
employees of the organizations to cross their knowledge boundaries. The first
step was that the parties shared their domain-specific knowledge with each
other. The visual process models acted as boundary objects which provided a
common langue for discussion and a common, concrete object of development. This finding is in line with earlier research (Star and Griesemer, 1989;
Levina and Vaast, 2005; Smeds and Pöyry-lassila, 2011). The crossing of the
knowledge boundaries enabled the creation of shared domain knowledge
which allowed the employees of the organizations to understand each other’s
work processes and how their work is interrelated. Shared domain knowledge
was as a prerequisite for creating shared knowledge about the future common
business processes and their coordination mechanisms, which complements
the earlier research (Faraj and Sproull, 2000; Carlile, 2002, 2004; Majchrzak
et al., 2012).

5.2

Practical Implications

This dissertation raises several practical implications. First, the dissertation
informs managers about the ‘changing nature’ of coordination needs when
developing and managing inter-organizational business processes. Coordination needs change over time due to endogenous and exogenous factors affecting collaborative business and this dissertation suggests that in order to be
able to coordinate the collaborative business processes, the organizations
should together continuously discuss the goals and the needed separate and
collaborative tasks of the collaborative business. For example, the findings
suggest that it is important to discuss business models of each organization
and a joint win-win model when developing inter-organizational business processes. The collaborative discussion on these models helps the parties to find
possible challenges that might hinder efficient collaborative business.
Second, this dissertation raises the importance of shared knowledge about
the needs of the common customers. Shared knowledge about the needs of the
common customers provides a common ground for the collaborating organizations, and is a key to creating value for the common customers of the collaborating organizations. The tasks of the collaborative business processes have a
common goal: they should satisfy the needs of the common customers.
Third, this dissertation demonstrates that viewing an inter-organizational
relationship as a collaborative process helps in understanding the needed inter-organizational interdependencies and their needed coordination in the
future collaborative business processes. The dissertation shows that facilitated
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business process modeling and simulation workshops help the organizations
to cross their knowledge boundaries and to view their inter-organizational
business as a collaborative process. The workshops also help the organizations
to together develop the new coordination mechanisms for the collaborative
process.
Fourth, the findings of the dissertation imply that the development of interorganizational coordination mechanisms should happen as a collaboration
between the employees of different organizations, rather than the traditional
‘hierarchical top-down approach’, where the coordination mechanisms are
decided by the higher management which then expects them to be followed on
the operational level of the business. Thus, the dissertation informs managers
that both managers and operational level employees should be involved in the
task of developing inter-organizational coordination mechanisms. When the
employees are engaged in the development of collaboration processes and coordination mechanisms, they understand the interdependencies and are more
committed in using the coordination mechanisms.
Fifth, the dissertation increases understanding about the needed day-to-day
procedural coordination mechanisms supporting knowledge sharing and creation when managing inter-organizational design processes of complex construction projects. The findings of the dissertation show that when applying
the traditional ‘dyadic contracts’, the project requires four additional procedural coordination mechanisms, when compared with the use of a ‘multi-party
contract’. However, regardless of the contract type, procedural coordination
mechanisms are needed during the design and construction phases of the projects. The findings hint that, especially, the physical co-location of project parties is a procedural coordination mechanism that helps knowledge sharing and
leads to good working relationships and builds trust between the project parties.

5.3

Reliability, Validity and Limitations

Reliability refers to the repeatability and inner coherence of the research. Reliability answers the question: If the study is repeated, are the same findings
retrieved? Repeating a qualitative, social science based study is difficult because human behavior is context dependent and hardly ever static. Lincoln
and Guba (2000) have conceptualized reliability in a qualitative study as dependability which can be established through external audits. For example, a
researcher who has not been involved in the research process should be capable to examine the research process and its findings. This criterion has been
fulfilled in this dissertation by describing the research approaches, data, and
data collection and analysis methods in detail in each original paper. In addition, the research process is explicitly described in each original paper. Thus,
the ‘outside’ researcher is able to evaluate the reliability of the original papers.
The preliminary data analysis of each original paper has first been written
into a conference paper which has been presented in an international conference where valuable comments have been received. Each original paper has
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also gone through a blind review process where two anonymous reviewers
have provided suggestions on how to further improve the contents of the paper.
The reliability of this summary of the dissertation can also be evaluated. The
author has chosen the theories of organizational coordination and knowledge
sharing and creation to summarize the four original papers. Thus, the implications are drawn from applying these theoretical viewpoints. The reliability of a
study can also be increased by carefully defining the theoretical concepts used
in the study (Gephart, 2004). This summary has followed this advice and described the theoretical concepts applied in the theoretical background section.
Validity in a qualitative study is defined as “how accurately the account represent the participants’ reality of the social phenomena and is credible to
them” (Creswell and Miller, 2000:124). “Even if all possible precautions are
taken, a researcher may never design a perfect study because validity is a relative measure and therefore can only be estimated” (Jarvenpaa et al., 1985:151).
Hence, validity refers to the inferences drawn from data. Epistemological and
ontological assumptions also affect the suitable evaluation criteria of the study.
As the study has taken the interpretive position, its validity should mainly be
evaluated through the following three validity procedures. (Creswell and
Miller, 2000)
The first validity procedure is disconfirming evidence where the researcher
searches for data that disconfirms the earlier understanding about the subject,
e.g., theoretical constructs. In each original paper, data that could disconfirm
the theoretical understanding was searched for. (Creswell and Miller, 2000)
The second validity procedure is a prolonged engagement in the field. In the
original papers I, II, and III, the studies were longitudinal and lasted for several months during which the researchers interacted actively with the study’s
participants. In paper IV, three researchers stayed at the construction sites
altogether six weeks which enabled the collection of more valid empirical data
via a long period of engagement with the objects of the studies. (Creswell and
Miller, 2000)
The third validity procedure is rich description which was fulfilled by the author by thoroughly describing the research contexts, the study participants,
and the research themes in each original paper and in this summary. (Creswell
and Miller, 2000)
All research entails limitations. This dissertation has two potential limitations that have been addressed to minimize their effects. The first limitation is
the participative role of the action researchers, including the author, which
was necessary to gain access to the research site and collect data of interest in
papers I, II, and III. However, the role of the action researchers is carefully
explained in the methodology section to mitigate this possible limitation. In
sum, the action researchers helped the organizations in their collaborative development efforts, but all the co-creation workshops were called for by the
studied organizations and the solutions for the business challenges were developed by the studied organizations, not by the action researchers.
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The second limitation is the possible subjective judgment of the researchers,
including the author, in interpretive and participative research (cf. Yin, 1989).
However, the research process, the accumulation of data, and its analysis are
described in detail in the methodology section to increase the transparency of
the study (cf. Blichfeldt and Andersen, 2006). Furthermore, investigator triangulation was applied (Lincoln and Guba, 1985; Creswell and Miller, 2000). In
practice, several researchers collaboratively collected data, analyzed it, and
asked additional questions for clarification from the representatives of the participating organizations throughout the research process. The author also verified her findings with the managers of the studied organizations to make sure
that the author’s interpretations represented the reality of the managers.

5.4

Avenues for Further Research

The findings of this dissertation show that the development and management
of inter-organizational business processes require knowledge sharing and creation, and the coordination of collaborative work. The dissertation claims that
in order to understand the interdependencies of the future interorganizational business processes and to be able to coordinate them, the organizations need to engage in the complex process of creating shared
knowledge about their future collaborative business processes and its coordination. This knowledge creation process can be supported by facilitating the
crossing of knowledge boundaries between organizations and by developing
together the procedural coordination mechanisms that steer the collaboration
towards satisfying the needs of common customers.
Thus, it seems that the relationship between coordination and knowledge
creation is intertwined in the development of inter-organizational business
processes, which is dynamic and uncertain in nature. On one hand, the creation of shared knowledge about future collaborative business can be supported
by co-created procedural coordination mechanisms. On the other hand, the
co-creation of the procedural coordination mechanisms can be supported by
the coordination provided by facilitated co-creation workshops. These findings
raise interesting further research questions to more thoroughly understand
coordination, and knowledge sharing and creation, and their relationship
when developing and managing inter-organizational business processes:
x

x
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Which procedural coordination mechanisms do best support the creation of shared knowledge about common business when developing
and managing inter-organizational business processes?
How do the procedural coordination mechanisms co-creatively
emerge? Does the co-creation of the procedural coordination mechanisms during the co-creation workshops ensure the long-lasting
commitment of all organizations to apply the coordination mechanisms and further develop them when needed?
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x

x
x

Which procedural coordination mechanisms prevent the emergence
of new knowledge boundaries that hinder collaboration between organizations, once the ‘old’ knowledge boundaries have been crossed?
How do the coordination mechanisms need to be changed as the relationship between organizations evolve?
Which procedural coordination mechanisms best support knowledge
sharing and creation in a project with dyadic contracts, and which
coordination mechanisms best support knowledge sharing and creation in a project with a multi-party contract?

A longitudinal qualitative case study is able to provide rich, in-depth data to
understand these complex, social phenomena, and for this reason it is a good
choice to get answers to these questions. Participative action research is also a
good way for the researcher to get access to organizations’ every day coordination practices, and above all to also engage in the development processes of
inter-organizational coordination. Understanding the relationship between
coordination and knowledge creation more thoroughly would help managers
in their complex tasks of developing and managing inter-organizational business processes.
During the data collection of papers I and II in 2004 and 2005, the object of
digitalization was products and services inside a media company, whereas during the data collection of paper III in 2006 and 2007, the object of digitalization was the core service processes between an IT provider and its customer
network of three bank alliances. Finally, during the data collection of paper IV
in 2012, the object of digitalization was the design process between multiple
companies operating in the construction business. During the years of this
dissertation’s research process, the object of digitalization has changed from
the ‘simple’ digitalization of products and services within one company into
the ‘complex’ digitalization of a design process of multiple companies. This
observation raises an interesting research question for future research: Do the
findings still hold in the more complex inter-organizational business networks
in the era of the internet of things? What are the requirements for continuous
knowledge sharing and creation, and the collaborative creation of new coordination mechanisms for the novel inter-organizational businesses? Longitudinal research needs to be carried out to follow and explain the development of
business digitalization and how it affects the development and management of
inter-organizational business processes in the future.
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