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Abstract

Purpose — The purpose of this paper is to achieve an understanding of the challenges and preconditions for
inter-organizational collaborative project practices in industrial engineering projects. A framework for
identifying the challenges and preconditions for inter-organizational collaboration is presented.
Design/methodology/approach — The adopted research method is qualitative, and empirical data were
collected from the industrial engineering project sector in Finland. The literature related to industrial
engineering projects and inter-organizational collaborative project management practices is summarized,
informing the qualitative design of the study.

Findings — By analyzing empirical data from industrial engineering projects, the challenges for inter-
organizational collaboration are identified in each industrial engineering project stage. A framework of
preconditions for inter-organizational collaboration is identified, in which investors are advised to pay
attention when deciding on the use of collaborative project management methods.

Practical implications — The findings of this study help practitioners deal effectively with mechanisms
aimed at fostering and hindering inter-organizational collaborative practices. The identified preconditions for
inter-organizational collaboration provide support for decision-making in every phase of an engineering project
and can be used as guidelines throughout the process.

Originality/value — Inter-organizational collaborative project management practices have recently been
attracting attention in the industrial engineering project setting. This research is an attempt to identify the
underlying forces supporting and preventing inter-organizational collaboration in industrial engineering
projects. This study offers a framework that can help academics and project management practitioners deal
with the challenges affecting inter-organizational collaboration at each project stage and consider
preconditions for inter-organizational collaboration in industrial engineering project settings.
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1. Introduction
Large engineering projects, or industrial engineering projects, are massive, indivisible and
long-term artifacts, with effects that are felt over many years (Miller and Lessard, 2000).
Demand for inter-organizational collaboration exists in project-based industries, where
competition is intense and work is increasingly complex (Dietrich et al., 2010; Martinsuo and
Ahola, 2010). Inter-organizational collaboration between different actors in project-based
industries can be viewed as a means for reaching organizational goals and as the key success
factor (Aapaoja et al,, 2013b; Bedwell et al, 2012; Dietrich et al., 2010). In general, industrial
engineering projects provide a context for the development of new forms of inter-
organizational collaboration (Miller and Lessard, 2000). However, particularly in industrial
project settings, traditional lump-sum contracting predominates over collaborative models
(Merrow, 2011). Nevertheless, it has been advocated that the contractual form does not
directly affect project performance, but rather it influences project collaboration and team
working quality (Suprapto et al., 2016).

Therefore, partnering, alliances and incentive contracts do not necessarily directly lead to
optimal project performance, but rather they help identify positive performance through
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relational attitudes and team working quality (Suprapto et al.,, 2016). Furthermore, it has been
found that the quality of owner-contractor collaboration in particular can improve project
performance (Suprapto et al, 2016). The rationale behind inter-organizational collaboration in
projects concerns the project members’ ability to co-learn, understand one another’s
perspectives and build social capital, which form the project asset, aimed at improving project
outcomes (Walker and Lloyd-Walker, 2015), and collaborative learning, which is linked to
project performance (Manley and Chen, 2017). In project alliancing, inter-organizational
collaboration is developed through legal and obligatory requirements framework (Lloyd-
Walker et al, 2014); in partnering, inter-organizational collaboration is achieved through
management approach (Aarseth ef al., 2012), and, in integrated project deliveries, it is created
through early integration of key partners and a contractual agreement (Lahdenpera, 2012).

Collaboration, in general, may take many forms and has been conceptualized in various
ways in different disciplines (Bedwell ef al, 2012). In order to tackle the ambiguities related to
the collaboration concept, Bedwell ef al (2012) presented an integrated conceptualization,
defining collaboration as “an evolving process whereby two or more social entities actively and
reciprocally engage in joint activities aimed at achieving at least one shared goal” (Bedwell et al,
2012, p. 130). What is important to note from the definition is that collaboration should be
viewed as a process, and that it can take place at various levels including individuals, teams,
organizations or even industries. In this paper, the focus is on collaboration between
organizations engaged in a project. Inter-organizational collaboration is, however, also affected
by the collaborative behaviors and activities of individuals and teams in projects. As time and
dynamics are of high importance in temporary organization contexts, inter-organizational
collaboration can be viewed as a relationship process between the owner and key stakeholders
(Aaltonen and Turkulainen, 2018; Grabher, 2002). This process may include diverse
collaborative elements and practices over the different lifecycle stages of a project.

As noted, several relatively similar project delivery arrangements that facilitate inter-
organizational collaboration exist, such as project alliance, integrated project delivery, project
partnering (Aarseth et al, 2012; Lahdenperd, 2012), relational contracting, supply chain
management, integrated team working (Suprapto et al,, 2015), and early contractor involvement
(Chen et al, 2018). The common characteristics and constituents of inter-organizational
collaborative relationships in projects include early involvement of key parties, transparent
finances, shared risk and reward, joint decision-making and collaborative multi-party
agreement to varying degrees (Lahdenpera, 2012). Furthermore, the salient features of inter-
organizational collaboration are cooperative culture, administrative consistency, commercial
unity, team formation, teamwork premises, planning emphasis and operational procedures
(Lahdenperd, 2012). In project alliances, close collaboration can be pursued through joint
contract, joint responsibility, joint organization, joint risk-bearing, information accessibility and
unanimous decision-making (Lahdenperd, 2017). It is also important to note that inter-
organizational collaboration is shaped by both past experiences and potential future
collaboration (Grabher, 2002). Moreover, episodic inter-organizational project collaboration
has the potential to turn into enduring project networks (Grabher, 2002).

Project-related and managerial antecedents remain under-researched respecting inter-
organizational collaboration in project networks (Oraee et al, 2017), and further research is
required to understand how temporary dynamics of projects affect the inter-organizational
collaborative activities among organizations (Oliveira and Lumineau, 2017). The question is
how trust-based collaborative relationships can be realized, and research is therefore required
to understand how to achieve inter-organizational collaboration over the project lifecycle
(Manu et al,, 2015) and what kinds of pre-conditions may support this process. Further, in
practice, it has proven problematic to maintain and foster inter-organizational collaboration
within companies and among actors who represent various disciplines and are
geographically dispersed (Aarseth, 2014; Aarseth and Sorhaug, 2009; Oraee ef al, 2017).



In this paper, the challenges of inter-organizational collaboration are understood as factors or
elements which may inhibit the development of inter-organizational collaboration. With
regard to such challenges, particularly the mindset challenges, which relate to the attitudes
and taken-for-granted values of individuals and organizations have been highlighted
(Aarseth, 2014; Aarseth and Sorhaug, 2009). More research is, however, needed on how inter-
organizational collaboration challenges unfold during the different stages of the project
lifecycle and what kinds of pre-conditions may facilitate proper collaboration among project
participants in the context of industrial engineering projects.

The aim of this study was to identify the challenges of inter-organizational collaboration
in an industry that comprises project networks and traditionally operates in environments
that lack drivers for collaboration: industrial engineering projects. Using a qualitative
approach, an empirical investigation was conducted among organizations undertaking
industrial engineering projects in Finland. Furthermore, the study intended to extend the
literature by empirically identifying the factors that appear as preconditions for inter-
organizational collaboration in industrial engineering project settings. This study was
guided by the following research questions:

RQI1. How is inter-organizational collaboration in industrial engineering projects defined
in the literature?

RQ2 What are the challenges of inter-organizational collaboration in industrial
engineering projects?

RQ3. What are the preconditions for inter-organizational collaboration in industrial
engineering projects?

2. Theoretical background

2.1 The concept of collaboration

Inter-organizational collaboration and collaboration in general have been defined in multiple
ways in different disciplines. The problem of multiple definitions has led to confusion and is one
of the reasons why it is very challenging to identify the determinants of collaboration or
measure and assess collaboration based on jointly agreed indicators (Bedwell et al, 2012). There
exists, however, consensus on that collaborative processes among organizations take place
because they facilitate the accomplishment of organizational goals and performance (Aapaoja
et al., 2013a, b; Dietrich et al, 2010). Consequently, actors engage in collaborative interactions
and activities in order to improve the competitive advantage of firms. While the outcomes and
goals of collaboration are relatively clear, the elements that form collaboration practically and
conceptually are much more ambiguous. The lack of a joint and unified understanding of the
attitudes, cognitions, practices and behaviors that constitute collaboration has challenged the
use and measurement of collaboration in prior research. Yet, some attempts to integrate the
elements and understanding of collaboration across disciplines have taken place. Based on an
extensive literature review Bedwell ef al. (2012) defined collaboration as a process that evolves
and in which organizations reciprocally engage in joint activities aimed at achieving at least one
shared goal. This notion of collaboration emphasizes the processual nature of collaboration
instead of viewing it as an outcome. Collaboration can therefore be seen to involve relationship-
based arrangements that may change over time and, in the context of projects, over their
lifecycle (Aaltonen and Turkulainen, 2018). Chiocchio et al. (2012) conceptualized collaboration
at the team level showing how collaborative work may predict team performance. However, in
practice, establishing environments and contexts that facilitate collaboration is challenging
(Aarseth, 2014). To overcome the practical challenges in implementing collaborative practices
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ISO 44001 Collaborative Business Relationship Management System standard, which
addresses collaborative business relationships, was developed and launched in 2017
(Chakkol et al, 2018).

Concepts similar to collaboration, such as partnering have also been discussed in
project research (Borve et al, 2017). Indeed, partnering, defined as telationship strategy
whereby a project owner integrates contractors and other major contributors into the
project’ shares similar features with the concept of collaboration, as it highlights
commitment to mutual project objectives, collaborative problem solving and a joint
governance structure in facilitating collaborative relationships and trust (Berve et al, 2017,
p. 694). Partnering research, however, tends to adopt more explicitly the perspective of the
project owner (Walker and Lloyd-Walker (2015), and highlight relationship-based
procurement aspects. Factors that are seen to facilitate partnering success relate to
participant selection, task clarification and partnering means, which consist of partnering
attitude, collaborative culture, holistic perspective and accurate handover (Nevstad ef al,
2018). Overall, research on collaboration and partnering has shown that the most
significant factors of project delivery performance are communication, alignment of
interest and objectives, team working, trust and gain/pain sharing. Projects which
implement these practices in their supply chains are better off (Mesa et al, 2016). Also
Chakkol et al’s (2018) study shows how the formalization of collaboration practices
through partnering and collaboration standards between clients and contractors in
complex projects facilitates co-operation among the parties.

2.2 Inter-organizational collaboration in projects

Collaboration between organizations, ie. inter-organizational collaboration has been
approached from diverse perspectives in project research. Inter-organizational
collaboration is often linked to behavioral drivers (Lloyd-Walker et al, 2014), and
relational attitudes such as trust, common vision and objectives, open and honest
communication, no-blame culture, social interaction and senior management commitment
between organizations (Suprapto et al, 2015). Haaskjold et al. (2020) postulate that improved
inter-organizational collaboration between project contractors and clients reduces
transaction costs. In their study, particularly the quality of communication, project
uncertainty, owner’s organizational efficiency, change orders and trust were seen to
influence most significantly the level of collaboration and hence transaction costs. Creating
such conditions requires, however, a certain level of maturity from the collaborating
organizations (Haaskjold et al, 2020).

Classifying inter-organizational collaboration research in projects can be done in various
ways, but as the collaboration activities take place in the project system, Browning et al’s
(2006) framework, which models complex projects and their development as systems was
adopted. Browning ef al’s (2006) classification of five project systems (i.e. goal, organization,
process, tool and product) is, hence, the framework around which the concept of inter-
organizational collaboration was organized in this study. In this model, the process, that is the
work done, is treated as a system that can be engineered and induced to facilitate the
development of product systems that are the desired results of the project. The organization
system, in turn, consists of the individuals, teams or organizational units that have been
assigned to do the work, which produces the product system, while the tool system is
composed of the technologies that people use in their work to produce the product. These four
elements of product, process, organization and tool systems are operating in the context of
goals or requirements forming the goal system. Not only does this sort of classification of
inter-organizational collaboration reveal behavioral and relational aspects linked to
collaboration, but also illustrates how various elements of inter-organizational



collaboration relate to one another and the project system as a whole. Each of the systems
may then constrain or enable the other systems. The framework therefore enables the
development of a single model to support the planning of inter-organizational collaboration
systems. Following the five project systems model (Browning ef al., 2006), a compilation of
prior empirical viewpoints on inter-organizational collaboration in projects is presented in
Table 1.

In the context of projects inter-organizational collaboration is created through common
goals. These may be achieved, for example, through contracts (Suprapto et al, 2015),
incentivization schemes (Dietrich ef al, 2010; Walker et al,, 2017), risk and reward sharing
(Chen et al, 2018; Lahdenper, 2012), or decision-making by consensus (Walker et al., 2017).
However, prior literature has suggested that contracts may be very important but not always
an essential precondition for inter-organizational collaboration.

An organizational system in a project consists of people, teams, organizational units, etc.,
which undertake the work that is related to each other through mechanisms such as
communication (Browning et al., 2006). The literature on inter-organizational collaboration
stresses the importance of themes such as trust (Dietrich et al, 2010; Haaskjold et al., 2020),
trust-control balance (Walker et al., 2017), relationship programs (Aaltonen and Turkulainen,
2018), culture of collaboration (Aarseth and Sorhaug, 2009) and focus on team formation
(Lahdenperd, 2012; Oraee et al, 2017) or teamwork in general (Chen et al,, 2018; Oraee et al,
2017; Suprapto et al, 2015). Yet, focusing too much on relationship development and
embeddedness may also lead to the realizations of the dark sides of collaborative
relationships. When organizations become too dependent and close with each other, the
inter-organizational collaborative relationships may also act as a risk source of their own
(Artto ef al, 2008).

Furthermore, the process of inter-organizational project collaboration seems to be
strongly associated with integration (Chen et al, 2018; Suprapto ef al,, 2015; Walker ef al,
2017). This is in line with the notion of megaprojects, where integration is a critical element
that helps participating organizations cooperate more effectively (Teerikangas and Gerald;,
2015). In addition, the empirical literature states that the tools for inter-organizational
collaboration are based on co-location, physical or virtual (Aaltonen and Turkulainen, 2018;
Gustavsson and Gohary, 2012; Lahdenperd, 2012; Walker et al., 2017). However, there are
limited indications that the prior literature is focused on products relating to inter-
organizational collaboration.

2.3 Inter-organizational collaboration and project governance
Projects are embedded in organizations and industries but also in networks of inter-
organizational relationships (DeFillippi and Sydow, 2016). Project network can either be
interpreted as a single inter-organizational project or a series of projects connected by inter-
organizational relationships (DeFillippi and Sydow, 2016). Contrary to its parent organization
alone, a project can be considered a powerful organizational actor that is able to contribute to
the rules, followed by organizational actors who participate in the project (Ahola ef al, 2014).
The following elements play a major role in the governance of a large project: contracts,
procurement, communication, supplier networks management by project actors, risk
management and sharing, work monitoring and coordination, and collaboration and
developing practices between project actors (Ruuska ef al, 2011). Furthermore, a project and
project network can be governed through roles, responsibilities, routines and relationships,
where relationships refer to governance of social aspects (DeFillippi and Sydow, 2016).
Collaboration can be seen as one of the soft features of project governance (Walker and
Lloyd-Walker, 2015). Moreover, the governance structure of collaborative projects comprises
formal and informal mechanisms to facilitate the negotiation and execution of human capital
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transactions (Manley and Chen, 2017). Sophisticated collaborative governance structures
apply both contractual and non-contractual governance mechanisms (Chen et al, 2018).
However, flexibility and formality in inter-firm collaboration vary (Aagaard ef al, 2014).

Project performance can be divided into tactical and strategic successes (Samset and
Volden, 2016). Tactical performance refers to project management issues and typically means
meeting short-term performance targets (Samset and Volden, 2016). In contrast, strategic
performance refers to project governance issues and includes broader and long-term
considerations of a project’s impact on sustainability, relevance and effectiveness throughout
its life-span (Samset and Volden, 2016); the term sustainable project success may be
applicable here (Walker and Lloyd-Walker, 2015).

2.4 Inter-organizational collaboration in industrial engineering projects

Most projects operate in turbulent and complex environments and traditional project
management is not suitable for such environments (Williams and Samset, 2010). A typical
way of reducing risk and uncertainty in complex environments is through creating
collaborative arrangements, with a view to sharing some of the risks and benefiting from
pooled expertise (Dietrich et al, 2010). Indeed, project-based organization is a learning
organization, in which learning is facilitated by social capital assets that project team
members bring to the project through collaborative processes (Walker and Lloyd-Walker,
2015). Furthermore, in contrast to traditional approaches, governance regimes of
megaprojects should be time-dependent and self-organizing, thus being able to transform
the governance structure over time (Williams and Samset, 2010).

It has been argued that alliance contracting increases instability in project execution,
when it comes to industrial engineering projects (Merrow, 2011). The main argument against
alliancing in industrial engineering projects is that complex projects require a form of
contracting that clearly indicates the scope of responsibility and accountability and the
mechanism for conflict resolution (Merrow, 2011). Besides being understaffed and dealing
with aggressive costs and schedule targets, when compared to traditional projects, a risk in
alliancing is when no one takes responsibility (Merrow, 2011).

However, this view has been criticized for its lack of attention to the positive indirect
effects of alliancing, partnering and incentive contracts on project performance (Suprapto
et al, 2016). In fact, contractual and non-contractual forms of governance complement
rather than substitute each other, where more emphasis on the non-contractual form of
governance has to be laid on contexts with high uncertainty, high asset specificity and
strategically important suppliers (Chen et al, 2018). Furthermore, contracts govern the
relationships between organizations; however, they only influence how organizations
collaborate (Oliveira and Lumineau, 2017). In general, it has been noted that excessive
emphasis on economic incentives may distract project team members from their work
(Suprapto et al, 2015). Contractual governance has been found to be effectively used only
in moderation, and more emphasis should be on relationship-based modes of governance
(DeFillippi and Sydow, 2016).

It has been suggested that collaboration may lead to reduced ambiguity for people and
processes (Walker et al., 2017). Moreover, risk, uncertainty, and ambiguity can be managed
efficiently through intimate and open collaboration between the project owner, the design and
the delivery teams (Walker ef al, 2017). True collaboration is established through formal
entities, and usually with a long-term focus (Aapaoja ef al, 2013a). Furthermore, as
collaboration between project parties becomes more established over time, parties tend to
collaborate more efficiently (Martinsuo and Ahola, 2010). Overall, collaboration can be seen as
a way of dealing with fragmentation and lack of integration between project partners in order
to improve project performance (Gustavsson and Gohary, 2012).



Furthermore, front-end phase of the projects, including project definition, and decisions
made in these early stages have been identified as key for ensuring project strategic success
(Samset and Volden, 2016). Well-executed and complete front-end loading phase restrains
cost growth and schedule slippages, lowers the risk for operability failures, reduces changes
during execution and improves construction site safety (Merrow, 2011). However, in addition
to proper front-end planning, continuous coordination and collaboration among the project
participants are typically needed over the course of complex projects (Aagaard et al., 2014).
Furthermore, the early involvement of project stakeholders leads to holistic value co-creation,
whereas the possibilities for affecting project success are seen to be greatest in the early
stages of projects (Aapaoja et al, 2013a).

3. Research method and data

This study aims at recognizing the challenges and preconditions for inter-organizational
collaboration in large-scale industrial project settings. The unit of analysis is an inter-
organizational project network, which has the shadow of the past projects (Ligthart et al, 2016).
Industrial engineering projects are unique, dedicated and usually one-off products, with
intensive interactions between sponsors and contractors (Miller and Lessard, 2000). These
projects are a product of negotiated compromise, face varying pressures from stakeholder
groups, are crafted over years, are exposed to political risks, face coherent regulatory
framework, and include large, irreversible commitments (Miller and Lessard, 2000). These
features of industrial engineering projects also apply to our empirical sample of projects.

3.1 Empirical context

The context of the empirical study is the industrial engineering project sector in Finland. The
industrial engineering projects include technical design, equipment manufacturing, and
assembly of the production line for the industrial process in question, to which the design and
contracting and building the surrounding industrial facility can be added. Due to the global
depression, arising from the 2008 financial crisis, there has been nearly a decade-long
investment decline in industrial capital investments in Finland; however, since 2015, the
investments have been significantly rising (Confederation of Finnish Industries, 2018).
Probably due to the long economic recession and decline in industrial investments, the use of
collaborative practices has not been widespread within the industry. However, there seems to
be a growing need to elaborate these emerging management methods and their suitability for
the industry, which is also a focus of this research work.

Companies selected for this study represent different hierarchy levels of the industry
structure, ranging from N-tier subcontractors to investors and owners. Seven companies (17
interviewees) had taken part in project alliances either as an alliance member or as an outside
subcontractor. On the other hand, two companies (3 interviewees) had no alliance experience;
however, they had taken part in engineering, procurement, construction management
(EPCM) project or some forms of collaborative projects. Three companies (3 interviewees) had
no experience of collaborative forms of procurement. Finding many projects that have a
predecessor and a successor of some kind (DeFillippi and Sydow, 2016) is also applicable here,
since most of the interviewed companies have cooperated in various industrial projects and
are most likely to continue this trend in the future.

3.2 Research strategy

In light of the limited previous research regarding inter-organizational collaboration in
industrial engineering projects, the method used in this study was qualitative (Seale ef al,
2004). The qualitative research design was particularly suitable for our study, as we
wanted to map the challenges and pre-conditions over the project lifecycle phases, and the
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qualitative approach enabled the withdrawal of rich and in-depth data of the studied
phenomenon in its context. The approach of conducting the research involved theory
generation, whereby inductive reasoning is a central concept (Ketokivi and Choi, 2014).
However, the research strategy was not completely inductive, but has also abductive
features, since the data were elaborated and the categories were created according to
Browning et al’s (2006) established framework. In addition, the challenges of inter-
organizational collaboration were classified around project phases. The validity of the
study was assured, following Yin (2003): using multiple sources of evidence, establishing a
chain of evidence, and having the key informants read the study report through (Yin,
2003); external validity was assured using replication logic and reliability was assured
following the case study logic (Yin, 2003).

3.3 Data collection and analysis

Data were collected through 12 semi-structured interviews, involving 23 interviewees. The
supporting materials consisted of project reports, presentation materials, and public sources
such as newspaper articles and websites. The interviewees were selected so that they
represented the different salient actors in industrial engineering projects in a balanced
manner. Furthermore, we aimed to select representatives from organizations that had a long
track record and experience with regard to industrial engineering projects and who were also
familiar with the collaborative project delivery arrangements and interested in their
application in this context. The potential interviewees were also discussed with highly
renowned professionals within the field as well as mapped in the actual interviews using a
snowballing technique. Most of the interviews took place in the premises of the researched
companies; two other interviews took place in a local chamber of commerce premises. In five
of the interviews there were more than one interviewee present and the interview was
conducted as a group interview. In these sessions the participants were posed with the same
questions that were in the interview guide, but typically the interviewee who was most
familiar with the topic answered first. Then after this, the other interviewees could still
complement this answer. The interviewees were not, however, able to engage in a completely
open discussion with each other on the topic, but the interviewers were facilitating and
controlling the situation. Between two and four interviewers took part in each interview, of
whom at least two were physically present during the interview. On a few occasions, the
Skype™ was used. The interviews took place during March-May 2018 and lasted between
72 and 180 min. The interviews were recorded and transcribed; in addition, notes that had
been taken during the interviews were also used. Table 2 presents information on the
participating companies and the interviews.

The transcribed interviews were transferred to NVivo software for further coding. Initial
coding organized the data according to the main themes, arising from the conversation.
During the second round of coding, different challenges and preconditions as well as the
influential actors in relation to different project stages were coded. This coding round
followed the research questions RQ2 and RQ3. Finally, the preconditions for collaboration
were organized according to Browning et al’s (2006) framework, in a fashion following
directed content analysis (Hsieh and Shannon, 2005). Browning et al’s (2006) five systems
model (goal, organization, process, tool and product) was selected as a means to classify the
pre-conditions because the model reveals well behavioral and relational aspects with regard
to collaboration, but more importantly adopts a system level perspective for understanding
inter-organizational collaboration. Furthermore, as prior research on inter-organizational
collaboration was reviewed utilizing this framework, its use as a coding scheme in the
empirical analysis, offered a possibility to compare the findings from the literature review
with the empirical results.



Number of Minutes
Companies interviewees Interviewee roles and pages  Supporting material
Investor A 1 Project Manager 162 min, Newspaper articles,
25 pages workshop materials,
Owner 1 Managing Director (CEO) “ company
Main alliance 4 Alliance Steering Group 151 min, presentations
contactor Member, Project Manager, 26 pages
Worksite Manager, Project
Manager
Non-alliance 2 Director, Project Manager 180 min,
subcontractor 24 pages
Investor B 1 CEO 143 min, Newspaper articles
21 pages
Contractor B 1 Project Manager 105 min, Workshop materials
20 pages
Financing body/ 1 CEO 74 min, 11  Company slides
organization pages
N-tier 3 CEOQ, Project Engineer, 158 min, Company slides
subcontractor A Development Manager 25 pages
Industrial service 4 Regional Manager X 2, 160 min,
provider Project Development 32 pages
Manager, Director
Consultant 3 Project Manager X 2, 117 min,
Partner 16 pages
Project 1 Coach 133 min,
management 15 pages
training and
consulting
N-tier 1 CEO 72 min, 16
subcontractor B pages
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Table 2.
Company
characteristics and
data collection tools
(companies and
interviewees)

The data collected in the interviews were compared and contrasted to avoid biases.
Furthermore, the collected data were validated in two workshops, attended by the
interviewees, participants from the researched organizations, and other industry
representatives. The preliminary findings from the data were presented by the
researchers; these in turn were validated and further developed in the workshops.
The initial categories were built based on the coded data and were subsequently combined
(see the following chapters).

4. Results

Table 3 summarizes the key challenges of collaboration in different project phases,
identified by the interviewees during the interview sessions and therefore answers to
RQ2. In general, the degree of experience of collaborative project practices varied
among the researched organizations. Seven companies (17 interviewees) had taken part
in project alliances, whereas three companies (3 interviewees) did not have any type of
collaborative experience. Against this backdrop, there were indications, albeit not very
evident, of both organizational and mindset-related challenges toward this new
governance and operating model. However, we were also able to identify the
preconditions for successful collaborative project implementation in industrial
engineering project setting addressing hence RQ3. The respective challenges and
preconditions are elaborated below.
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FEL2: pre-engineering

GATET1: investment

FEL3: basic engineering

Execution: detailed engineering

Table 3.

Key challenges of
collaboration in
different project phases

Difficulties in gaining investors’ internal approval of collaborative project
practices

Investors’ organizational culture, which may not support collaborative
practices

Lack of investors’ knowledge of collaborative project management best
practices

Investors’ goals for collaboration are unclear

Collaborative contract creation and alliance formation take more time
than in a conventional project

Shared IPRs on collaborative solutions

A large number of decisions are locked before the development phase
begins

Project organizations keeping up the traditional culture

Common goals for design work are not agreed unanimously, and goals
differ between designers and process equipment manufacturers, for
example

Focus is on the investment project rather than on the ramp-up or the
lifecycle of the industrial facility

Challenges of securing funding for the project pre-engineering and design
phase

Breaks for funding during pre-engineering may lead to missing experts
from the project team

Difficulties in finding multiple investors

Political environment related to the investment

Challenges of receiving design basic information

Decisions on process equipment and other suppliers are received too late
Challenges of leadership and lack of team building efforts

Big Room activities are not fostered and managed well enough

Key personnel do not have enough resources to participate full-time in the
Big Room activities

Ensuring the availability of key personnel resources and challenges of
recruitment

Incentives are not tied well enough to the project targets

Collaboration capabilities of supplier organizations vary considerably
Challenges of and coordinating design solutions between various
suppliers and communicating the changes properly across different
suppliers

Very long delivery times in the supply chain

Lack of coordination between subcontractors’ overlapping design
solutions and communication of changes

Delays in the start of subcontractors’ design work, since it only starts after
signing the contract, and the project has locked down all the major
decisions, which causes suboptimal planning and problems in
maintaining the project schedule

Suboptimal health and safety actions, based on fines and punishments
Harmful project culture; less control, meaning lowering standards
Cultural differences

Different parts of the project are not integrated well enough
Inadequate coordination of work planning among subcontractors

Lack of coordination of the management of issues among investors,
contractors, and subcontractors




4.1 Challenges for collaboration in different project phases Inter-
4.1.1 Decision on the level of collaboration. The first identified phase in which the challenges organizational
emerged was early in the project where the decisions on the use of collaborative practices ;

: e ; iy e collaboration
were optimally made. The empirical findings indicate that, in addition to the decision on the
actual collaboration execution plan, the decision on the use of collaborative project practices challenges
should be made before the final investment decision. Our empirical findings suggest that
investors may be unable to reach an internal consensus on collaboration, mainly because the 1011
collaborative practices may be unfit for the current processes and generate internal resistance
within different departments; furthermore, investors’ organizational culture may not support
collaboration. If an investor has a lack of knowledge of collaborative project management, he/
she will not have strong internal operating procedures for collaborative projects or required
skilled personnel for such operations. This poses a challenge for the recruitment and
organizational development activities; managers and project personnel should attain a
requisite knowledge of organizational procedures and adjust their operations accordingly
prior to the commencement of the project. Given the abovementioned challenges, an
investor’s goals for collaboration may be vague and hence hinder rational decision-making in
relation to deploying collaborative practices. Moreover, it was brought up that investors may
not be interested in investing additional time in collaborative contract creation or sharing
intellectual property rights (IPR) of collaboratively devised solutions.

4.1.2 Pre-engineering. In the pre-engineering phase, general technological plans and
choices are made. In this phase, one of the main challenges affecting collaboration is that the
investor requires a large number of decisions to be locked before the development begins in
the basic engineering phase. This leads to a situation where many of the benefits of
collaboration may not be realized, since, as the interviewees reiterated, collaborative problem-
solving is one of the key value-enhancing factors. According to our interviewees, in this
phase, project organizations are keen on maintaining the old controversial project culture,
which is characterized by the fact that common goals may not have been clearly formulated
and agreed upon. Another challenge that the interviewees identified concerns the project
parties’ focus on the project itself rather than collaboratively ensuring the optimal ramp-up
and lifecycle functions of the facility.

4.1.3 Investment. Empirical evidence indicates that there are difficulties in securing
funding for the pre-engineering and design phases of industrial engineering projects.
Funding bodies are more willing to allow funding for complete front-end loading plans that
are ready for execution. However, there appears to be a dilemma, mainly because large
engineering projects require extensive design and planning; thus, funding in the front end
and the execution phases of the project is more likely to succeed (Merrow, 2011). Furthermore,
compared to traditional project models, collaborative projects tend to be more costly at the
beginning, which makes obtaining funding in the front end even more difficult, especially for
relatively small investors; our interviewees also pointed out that funding difficulties in the
front end may also lead to key experts leaving the project team. Funding bodies in their own
right tend to favor projects that are able to gather funding from various organizations; this
may also pose a challenge in the volatile design and planning phases. In addition, the local
political environment affects funding bodies and their decision-making.

4.1.4 Basic engineering. In collaborative projects, this phase is often used as a special
development phase. The main project parties already have contractual agreements, and
design solutions are sought at a basic engineering level. The interviewees described it as very
problematic when they did not receive design basic information from the process equipment
manufacturers’ right at the beginning of the basic engineering phase, since it has a major role
in facilitating the collaborative work. This follows Merrow’s (2011) reasoning, in that the late
arrival of Basic Data is one factor for limited success of the industrial project front end
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loading and of the project on the whole. This issue is further complicated when the investor
delays as much as possible the decision on process equipment suppliers in the project.

Challenges associated with leadership and team building efforts greatly hinder
collaborative work in basic engineering phase, whereas the interviewees recognized them
as key components for successful collaboration. Furthermore, challenges may occur in
collaborative space (Big Room) activities, such as lack of fostering and managing the
activities, as identified by our interviewees, or in engaging key resources to operate full time
or as much as needed in the Big Room. One of the motivational challenges concerns the issue
of whether personal and organizational incentives help collaborative actions achieve the
project targets; this was seen as one of the investor’s success factors in contracting. It has to
be noted that collaborative capabilities vary considerably among subcontractors, who may
require some actions from investors (e.g., education). Coordinating communication about
design solutions and changes in design between various subcontractors was also recognized
as a challenge, whereas this challenge is also likely in the execution phase. In addition, the
interviewees discussed the issues related to supply chain management. Since the delivery
times of industrial components are very long, even up to one year, subcontractors have to
pass the orders down the subcontracting chain as early as possible. This poses a challenge to
collaboration and respective communication, mainly because subcontractors may not have
much time to wait for collaborative solutions to emerge when they do not belong to the inner
circle of the collaborating parties.

4.1.5 Execution: detailed engineering. One of the issues affecting project schedule is the late
signing of the subcontracting contracts, since the subcontractors do not start their actual
design work until the contract has been signed. Prior to that, according to the interviewees,
only plans from previous projects are circulated, which form a poor basis for proper
collaborative problem-solving and respective solutions.

Empirical study also revealed the challenges related to project culture. If the project
culture is not strong enough, the project participants may lower work standards if they are
not rigorously monitored. Moreover, if health and safety issues are based solely on fines and
punishments, violations tend to be covered up instead of pointing out and correcting the
emerging critical issues. In addition, cultural differences among project participants were
seen as critical for the project culture, since the underlying rules and assumptions may differ
considerably.

Finally, the interviewees pointed out the challenges of integration between project
participants. Challenges of work planning among subcontractors exist, to which challenges
in coordinating emerging issues between investors, contractors and subcontractors can
be added.

4.2 Preconditions for collaboration

The identified preconditions for inter-organizational collaboration in project setting, based on
the empirical findings, were organized around Browning et al’s (2006) five systems in a
project (i.e., goal, organization, process, tool and product) (see Figure 1). The detailed
explanations of the empirical findings regarding preconditions for inter-organizational
collaboration in each project system are presented in Table 4.

According to the interviewees, one key precondition is to decide on the use of collaborative
practices early in the project, before signing any contract. In this manner, the use and
development of collaborative project practices can be taken into account from the very
beginning of the project pre-engineering phase. Targets and responsibilities for collaboration
must be determined and formulated into a bonus model. All the necessary collaborative
bonus models and respective measures such as possible requirements for co-location should
be negotiated during the contract creation process and added to the final contract. Targets,



Goal system

Decision on collaborative project practices
before signing contracts

Targets on and responsibilities for collaboration
Collaborative bonus model on contracts
Communicating the bonus model and measures

Model introducing collaborative
elements for subcontractors

Reward system tied to project milestones

Inter-
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collaboration
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Figure 1.
Preconditions for
collaboration in
industrial engineering
projects

responsibilities, bonus model and measures ought to be communicated to all the project
parties concerned.

Furthermore, according to the empirical findings, not all the subcontractors are required
nor are they willing to participate in the inner circle of collaboration. Nevertheless, one way to
introduce collaborative elements for N-tier subcontractors is referred to as target hour
contracts, in which the scope and price of the delivery may vary depending on the pace in
which the work proceeds. It is also important to visualize and discuss the targets of the project
jointly with the subcontractors.

However, the decision on the use of collaborative project practices may not be easy in
industrial engineering project settings. Obtaining investors’ internal approval of the use of
collaborative practices may be difficult, especially if the collaborative project management
knowledge and skills have not been properly maintained within the organization among the
investment projects. In addition, as a precondition, commitment on the wide-scale use of
collaborative practices is required internally; this is how one of the interviewees chose to
frame it: “I can assure you that our legal department would have had serious issues to accept a
contract that uses the pronoun ‘us’ only.” Therefore, communication and training, which
facilitate the change of the mindsets and attitudes concerning the potential of inter-
organizational collaboration should be offered.

Hence, as a precondition for project organization, building collaborative capabilities into
an engineering project ought to take place both during projects and over projects. Early cross-
disciplinary interaction between process equipment suppliers, construction contractors and
designers should also be promoted. During projects, collaborative capability building efforts
focus on recruitment of individuals with collaborative mindset, education and training,
authentic leadership, trust and personal relationships, and the development of good project
spirit. Leadership that promotes collaboration requires also significant commitments from
the project manager, who is typically acting as the leading figure in building trust and co-
operation. Collaborative capabilities over projects, as our empirical data suggest, are built
through partnering early and especially among projects. Such collaborative relationships
then also enable the contacting of potential key partners early during the project life-cycle.

One of the key preconditions for project processes are early integration and involvement
of the project parties, including funding bodies, process equipment suppliers, construction
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Table 4.

Preconditions for inter-

organizational
collaboration in
industrial engineering
projects

Project
system Key preconditions Related project practices
Goals Decisions on collaborative project Decisions on collaborative practices are made
practices are made before signing before signing contracts
contracts
Targets on and responsibilities for Clear targets and responsibilities for
collaboration collaboration are defined
Funding body pays attention to which party in
essence leads the project and holds
responsibility
Collaborative bonus model on contracts Collaborative bonus model is entered into the
contracts, including required levels of physical
presence
Establishing a collaborative bonus model on
contract with respective unequivocal measures
Communicating the bonus model and Communicating the bonus model and
measures respective measures to individual organizations
Establishing clear, communicated, and
visualized project targets
A model that introduces collaborative Target hour contracting introduces
elements for subcontractors collaborative elements for N-tier subcontractors
Reward system, also for subcontractors, tied to
project milestones
Organization  Investors’ collaborative project Investors’ collaborative project management

management skills and commitment are
properly maintained

Partnering early and over projects

Each organization’s collaborative
capabilities

Successful recruitment

Education

Collaboration over disciplines

True leadership and personal commitment
of project manager

Project spirit, trust, and personal
relationships

skills are properly maintained over time and
projects

Securing investors’ internal organizational
commitment to collaborative practices
Contacting potential project partners early
Investors’ commitment to strong partners over
projects

Building technical capabilities of project
network through partnering

Prior ties between project partners

Project partners’ ability to collaborate and
operate in a collaborative manner

Willingness to collaboratively solve technical
problems to optimize the whole production line
Staff availability in the market and ability to
recruit staff

Project personnel have a good professional
reputation as leading experts in the field
Establishing excessive education scheme on
collaborative project practices

Early collaboration between process equipment
suppliers, construction contractors, and
designers

Establishing true leadership, fostering positive
attitude through individual commitment and
personal presence of the project manager
Building trust through close cooperation and
relationship building

Building project spirit and trust through well-
functioning personal relationships

Building site kick-offs for project spirit building

(continued)




Project
system Key preconditions Related project practices
Processes Required time period available for There is a required time period available to
development phase execute the development phase
Enabling decision-making before final Enabling project decision-making before final
investment decision on investment
Not building excessively heavy tendering
processes
Early integration and involvement Early involvement of funding bodies
Early involvement of low-tier subcontractors
Early integration of process equipment
suppliers, construction contractors, and
designers
Managing innovation process with Managing and continuously improving
rewards innovation process; fostering all site personnel
to use it by rewards
Tools One document management system Determining and allowing only one document
management system
Allowing only electric documentation
Regular, face-to-face meetings Regular, face-to-face meetings fostering
collaborative problem-solving
Direct collaboration and contact interface
between project partners and subcontractors
Last planner for work planning and Last Planner system for collaborative work
scheduling planning and scheduling
Big Room backed up by each Big Room for a limited number of participants,
organizational support bouncing ideas, backed up by organizational
support for rapid assessments and calculations
Building site rules, visualized and Building site rules, communicated and
communicated visualized
Readiness to change the rules whenever
necessary
Continuous improvement Managed self-reflection sessions and
continuous improvement
Products Receiving design basic information as Receiving design basic information from

early as possible

Value for investors

Pilot testing of process technology

Front-end loading

process
Machinery suppliers as early as possible
Investors know what exactly they purchase
with the money invested, and what the delivery
of industrial engineering facility includes

Pilot testing for process equipment technology
in a factory setting

Well-executed and thorough front-end loading
phase

Inter-
organizational
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challenges
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Table 4.

contractors and designers, and low-tier subcontractors. This allows all the necessary
information to be brought into the project as early as possible and to be utilized in various
solutions from the early stages. Another precondition for collaboration is focus on innovation
process and respective innovation process management with rewards. Empirical results
indicate that very successful collaboration can be reached in this manner. What also needs to
be considered is the realistic time window for executing the development phase. In industrial
engineering projects this can also be a relative short period.

Project tools that support collaboration and operate as preconditions for collaboration
encourage personal relationships, communication, collective work planning and problem-
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solving, and continuous improvement. Qur interviewees emphasized the significance of
collaborative project management techniques, such as collaborative space, ie. Big Room
practices which enable regular face-to-face contacts or the Last Planner tool for collaborative
scheduling. Also the importance of a joint document management system offering
collaborative features was emphasized. One important factor pointed out in our empirical
research was the creation of common rules for all project members, especially in regard to
building site functions concerning health and safety issues and visualizing these in a clear
manner. However, the ability and willingness to change the rules whenever proven inefficient
were deemed equally important, illustrating flexibility. Investments in continuous
improvement and learning practices such as regular reflection routines were also
highlighted as an important means.

Finally, we were also able to discover a few inter-organizational collaboration
preconditions for successful project products, which, in industrial engineering projects,
may be a well-functioning factory; these included receiving design basic information from
process machinery suppliers as early as possible, value for the investor, well-executed front-
end loading phase, and pilot testing of process technology in a factory setting.

5. Discussion

The empirical analysis identified challenges of and preconditions for inter-organizational
collaboration in the different phases of industrial engineering projects. Indeed, the majority of
the collaboration components related to goals, organization, processes and tools that were
identified in the literature review (Table 1) were also brought up by the interviewees. In
addition, new insights and discoveries that complement prior literature on inter-
organizational collaboration in industrial engineering projects were also made. Particularly
the insights related to the product component are new. The following discussion is formed
around Browning et al’s framework (2006) and the components of collaboration.

First, with regard to goals, the incentivization scheme for pain and gain sharing aiming at
the alignment of goals among the actors, and the contractual arrangements supporting this,
were a common theme resonating with prior research (Chen ef al, 2018; Dietrich et al., 2010;
Walker et al., 2017). Here, the interviewees highlighted that it would be beneficial if decisions
on collaborative project practices were made before any contracts are signed. This
perspective has been only limitedly addressed in prior literature. The use of collaborative
practices may influence contractors’ pricing norms and the content of the contracts, which are
challenging to change later. Consequently, early introduction, communication and dialogue
of the development of common goals and bonus models with each key stakeholder was
considered as a practice that would facilitate inter-organizational collaboration in industrial
engineering projects. This would also require new type of proactive, cross-disciplinary
collaboration between the legal professionals, financiers and representatives of the different
engineering disciplines and suppliers.

Furthermore, our interviewees underlined the importance of determining clear targets for
collaboration and the respective responsibilities which resonates with the literature
highlighting the development of clear and precise risk and reward schemes (Chen et al.,
2018; Suprapto et al, 2015). It needs to be noted that targets do not have to be determined at
the contractual level; rather, each organization and especially investors have to have a clear
view on what is pursued through using collaborative practices in project management.
According to one of the interviewees, “the use of collaborative model has to start in the design
[pre-engineering] phase. The target and the responsibilities have to be crystal clear. . . so that
no one can come and say after two years of working that we did not mean this at all...” The
development of clear targets puts emphasis on the capabilities of the investor (i.e. owner) in
terms of establishing a clear vision for the project. Here, also the early engagement and



dialogue with the suppliers is a necessity in order for the common understanding
and commitment to mutual objectives to develop. The notion of owner’s capabilities, maturity
and role as an integrator in establishing a proper framework for the development of mutual
project objectives has also been highlighted in prior partnering research (Borve et al, 2017,
Haaskjold et al.,, 2020; Nevsta et al., 2018).

Furthermore, the importance of clearly and comprehensively communicating the bonus
model and measures related to it was emphasized in the empirical data. The communication
practices can be presented to the project personnel in as many details as possible. This was
considered to be particularly important when building site personnel do not have a common
language, although every employee needs to be aware of the key targets. The finding on the
importance of communicating the joint objectives and the means and indicators for their
measurement in an understandable manner lends support to a recent research by Haaskjold
et al (2020) in the context of three industries in Norway. In this study, the quality of
communication was found to be the most important collaboration factor in reducing
transaction costs of projects.

The findings largely support prior research’s propositions regarding project organization.
For example, the notion of the significant impact of the project leader’s personal commitment
and true leadership on the project success is in line with Ericksen and Dyer’s (2004) results
that emphasize how important it is for the team leader to receive high-quality outputs
through quick mobilization of work and personnel socialization. Furthermore, our empirical
findings support the notion that trust between parties is a necessary condition for the
emergence of collaboration (Zerjav, 2015). Overall, the importance of developing trust and
commitment through relationship and identity building efforts in the context of industrial
engineering projects was highlighted by the interviewees, confirming prior findings on inter-
organizational collaboration particularly in the construction sector (Aaltonen and
Turkulainen, 2018; Oraee et al., 2017, Walker et al., 2017). However, in-depth examinations
on the mindset and cultural challenges with regard to inter-organizational collaboration in
industrial engineering projects have been relatively limited in prior research with few
exceptions (Aarseth, 2014; Bedwell ef al, 2012). Our findings brought up particularly the
interesting notion of the critical attitudes of financiers and some suppliers toward
collaborative approaches; many of them experienced inter-organizational collaboration as
highly challenging partly because of the potential uncertainties of the novel approaches. It
was clear that inter-organizational collaboration practices such as the bonus model or co-
location practices were experienced as a risk by some of the actors resonating with the
mindset challenges. It seemed that for these actors it was natural to rely on the old practices
and traditional taken-for-granted values and norms of behavior, emphasizing controversies
and conflicts, because that was simply the way of thinking the actors were used to.

With regard to the process components, the importance of developing and maintaining
investors’ collaborative project management skills over the lifecycle of investment projects
was highlighted in the interviews. Developing and mobilizing the skills swiftly was very
evident, considering this interviewee’s remark: “If you think about us as an investor, or
various other industrial companies as well, large investments come our way maybe once in a
decade . .. and the world changes in a decade.” Another important factor related to project
organization that was emphasized involved building capacities for project network through
partnering and committing to strong partners over the lifecycle of projects. Consequently,
both the owner’s collaboration capabilities as well as potential for mobilizing capable
partners were addressed, which highlights the need to define roles and processes for
collaboration (Dietrich et al., 2010) as well as to ensure owner’s organizational efficiency and
collaboration orientation (Haaskjold et al, 2020). Concerning project tools, the interviewees
expressed interesting views on having good experiences of visualizing building site rules in
the context of multi-national industrial engineering projects:

Inter-
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We had 17 nations in the building site, so the language barrier was real.

There were so many rules in the building site, and considering the language barrier, we
had large crossed over pictures indicating what should not be done, and those we handed
around, if problems arose, we were strict ... about bonuses ... everyone knew what
happened if those [rules] were not followed.

Furthermore, sometimes visualizing and communicating the project rules proved not to be
effective enough, and, therefore, project organizations were obliged to collaboratively create
new rules; this sort of flexibility eventually seemed to support the success of the whole
project. Prior literature on inter-organizational collaboration tools has primarily focused on
co-locational set-ups, such as Big Rooms (Gustavsson and Gohary, 2012; Walker et al, 2017),
but the role of visual management in order to enhance project control and performance has
attracted significantly less attention.

Finally, the review on prior literature showed that research on inter-organizational
collaboration has paid limited attention to project products. The results of this study reveal
and determine new insights and a few preconditions for inter-organizational collaboration
respecting project products. Pilot testing of process technology and possibility of novel
processes in a factory setting are important factors in creating a successful industrial
engineering project. Further, the valuable investment received through inter-organizational
collaboration creates a solid precondition for building a successful end product and an
industrial engineering facility. According to an interviewee, “with the traditional project
management model, the investor only knows the minimum investment price for the facility,
and what it maximally may cost [due to extra work], no one knows. Project alliance eliminated
this problem.” Through collaboration, investors have a continuous visibility of the value of
their investment returns and can therefore create more valuable project products, which also
helps to minimize risks in industrial engineering projects.

6. Conclusions

In conclusion, this study examined the challenges of and preconditions for inter-
organizational collaboration in an industrial engineering project setting. The study did not
pay special attention to the contractual relationships among the project participants, since the
contractual basis does not directly affect project performance; instead, the quality and
content of inter-organizational collaboration was focused at as it positively affects
performance (Suprapto et al, 2016). Therefore, we tried to explore and elaborate generally
applicable challenges and preconditions related to inter-organizational collaboration in the
context of industrial engineering projects. This study advances our understanding of inter-
organizational collaboration in industrial engineering projects, which, as a context for
collaboration, have received clearly less attention in prior literature when compared to the
construction and infrastructure projects (Walker et al, 2017). Furthermore, the adoption of
project life-cycle perspective on the exploration of challenges and preconditions for inter-
organizational collaboration provides novel insights regarding how inter-organizational
collaboration may develop and should be fostered over the lifecycle of projects. Research on
the dynamics of inter-organizational collaboration in temporary contexts has been
particularly called for (van Marrewijk et al., 2016).

The first research question (RQ1) was centered on defining how inter-organizational
collaboration in industrial engineering projects is defined in literature. To answer this
research question a theoretical framework of inter-organizational collaboration was
elaborated and classified around project systems (Browning et al, 2006). In addition to
providing a structured perspective on inter-organizational collaboration, the classification
also revealed the project product as a theme that may benefit from further research with
regard to inter-organizational collaboration. Researching how the interplay of the actual



project product and the organizing of inter-organizational collaboration may unfold would be
a highly fruitful avenue for future research.

The second research question (RQ2) aimed to understand the challenges of inter-
organizational collaboration. By exploring and elaborating the challenges of inter-
organizational collaboration in different phases of the project, the study provides a more
nuanced understanding of the dynamics of factors that may hinder collaboration in different
stages of industrial engineering projects. The adoption of a project life-cycle perspective,
instead of a static view which is dominantly adopted in prior studies, is highly relevant for
managers: through this approach they can make better collaboration related decisions taking
the contingencies of the different phases into account. Prior research has also asserted that
much emphasis needs to be put on overcoming inter-organizational collaboration challenges
during the earliest stages for projects (Aapaoja et al., 2013a). This notion was also made in our
study, and particularly the role of the investor’s capabilities and organizational culture was
emphasized. Consequently, the early events may have significant effects on the later events
with re-enforcing dynamics.

The third research question (RQ3) addressed the pre-conditions for inter-organizational
collaboration. Some authors (e.g., Merrow, 2011) have critiqued collaborative arrangements in
industrial engineering project settings. However, our empirical data suggest that collaboration
challenges can be overcome when they are managed effectively. Our empirical analysis
revealed various preconditions for inter-organizational collaboration, which have received
limited attention in the context of industrial engineering projects (Haaskjold et al, 2020).
Furthermore, the elaboration and categorization of the preconditions of inter-organizational
collaboration provide a more holistic and systematic understanding of factors that may
facilitate collaboration in industrial engineering project settings. Of importance are the focus on
collaborative project practices in the contract preparation phase, early engagement of
subcontractors for the development of joint goals, reward-schemes, focus on the establishment
of culture that facilitates inter-organizational collaboration, implementation of various
integration and coordination tools and practices, and focus on the value for the investors. To
synthesize, this study develops a novel understanding of the contested theme of inter-
organizational collaboration particularly in industrial engineering projects.

Considering the practical implications of this study, practitioners may use the results as
guidelines, when they consider whether to use collaborative practices in their projects. The
listed challenges and preconditions for collaboration are not by default reliant on the
contractual terms and conditions rather, our findings suggest that inter-organizational
collaboration can be developed in projects, regardless of the contractual requirements of
project participants. The results also provide instructions for decision-makers on the
important inter-organization collaboration related issues, which need to be paid attention to
in the different stages of industrial engineering projects. Most importantly, guidelines for
different key actors can be derived from the analysis. Investors should devote significant time
and efforts on building collaborative competences and making decisions on the level of
collaboration in Gate 0. In pre-engineering state it is also important that the subcontractors
engage themselves in collaborative practices and build commitment toward common goals.
Joint collaborative planning and establishment of joint reward models is needed. The
commitment of most significant subcontractors should be secured already at this stage
instead of the more traditional approach, where the key suppliers are selected later. In
addition, the funding bodies and financiers should be informed clearly about the benefits of
collaborative approaches in industrial engineering projects. Even though such approaches
demand more front-end loading and efforts they may help to secure better returns and value
in the long run.

This research provides a better understanding of the conditions under which collaborative
practices can be applied to industrial engineering projects. However, this research has also
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several limitations. The empirical data are mostly based on interviews, which were conducted
retrospectively, based on the interviewees’ memories of the events. Adding longitudinal or
observational elements to the qualitative study can improve the reliability of the results. In
addition, the use of only qualitative data poses naturally limitations. Further research that
would utilize mixed-methods approaches is therefore welcomed as it would enable to build a
more complete understanding of the preconditions and challenges. Furthermore, the
generalizability of the results may be difficult, mainly because the empirical results were
gathered in a single country and in a single project network.

Further research is required from various viewpoints and taking into account the
limitations. Understanding of how the identified preconditions for inter-organizational
collaboration influence various industrial project cases in practice would be of value.
Empirical studies would also be needed on the performance of projects that succeed in
achieving the required preconditions for collaboration. It would also be important to
understand if some preconditions are more significant for collaboration and project success
than others. The results also highlighted the role of project product in the creation of
collaborative schemes. Studies that would focus on the interaction of collaboration
decisions and the actual project product are therefore welcomed. This study also paved the
avenue for further studies examining the dynamics of inter-organizational collaboration
over the project-lifecycle. Based on the results it seems evident that the early project events
may have significant implications for forthcoming possibilities of inter-organizational
collaboration. Studying the path dependent processes with regard to inter-organizational
collaboration may be one avenue to take this research forward. Here also systems dynamics
modeling may offer possibilities for understanding the reinforcing dynamics of the made
decisions on the collaborative practices better. Interestingly also the suspicious attitudes
and mindset of financiers toward inter-organizational collaboration and joint reward
schemes were brought up in the study. Adopting different organizational theory
perspectives, such as institutional theory, may help to understand and explain this
phenomenon in a more in-depth manner. Finally, exploring the possibilities for
collaborative working and dialogue with the regulatory agencies and permission
authorities, whose role is crucial in the early stages of projects, would offer fruitful
possibilities for further research.
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