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Abstract

Inter-organizational projects are large-scale temporary undertakings, which bring together a
multitude of actors who may differ in goals, values, knowledge, experience, culture or business
models. A key function of governance in inter-organizational project networks is aligning and
coordinating such various autonomous entities to work successfully towards a shared goal. Following
a systematic approach for analyzing and categorizing scientific literature in the fields of project
management and safety science, this chapter presents six key elements of governance and their
mechanisms associated with inter-organizational project networks and synthesizes potential
implications on safety. Governance mechanisms influence how work is coordinated and organized in
global project networks, and ultimately determine the project actors’ commitment and capability to
work towards achieving the project goals. This chapter contributes to the vivid conversation in
contemporary safety science by connecting discourses of safety and project governance to provide
novel insights on inter-organizational factors to be considered when embarking on understanding and
enhancing safety in dynamic and uncertain project environments. In conclusion, the chapter provides

a fruitful agenda for future research.
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1.1 Introduction: Bridging project governance and safety science

We observe significant rise in the frequency, complexity and magnitude of global projects in areas
such as energy production, transportation, aerospace or infrastructure construction. Such projects
often pertain potentially high risks to the environment or society, and safety is fundamentally a
prerequisite for their existence (Oedewald and Reiman, 2007). These entities bring together a large
number of stakeholders such as investors, contractors, subcontractors, local interest groups,
government organizations, local communities, political decision makers, and environmental groups
(Flyvbjerg et al., 2003). The diversity and dynamics of the stakeholders add to the project complexity
and make the management or governance of safety in project networks particularly challenging
(Oedewald and Gotcheva, 2015). The concept of governance refers to the notion that project networks
cannot be fully controlled by a single organization; governance in project networks is influenced by
various factors such as network structure, previous relationships between actors and the potential for
future collaboration. Governance differs from project management as it integrates practical
knowledge from economics, law, sociology and management to steer interaction processes and
structures in inter-organizational networks to nurture further collaboration. Our research
complements the traditional approach on managing project networks, which has been emphasizing

the role of the focal actor, and has been dominated by the planning and control oriented approach.

The focal finding of project management literature has been that key challenges in complex projects
are organizational in character rather than technical. Organizational complexity has been found to
have an amplifying effect on escalation of often non-linear consequences that lead to dysfunctional
performance (Fleming and Zyglidopoulos, 2008). The need to understand the links between project
governance and safety issues became evident in the context of the challenges, experienced in the
process of constructing the new nuclear build project Olkiluoto 3 (OL3) in Finland, which is the first
European Pressurized Water Reactor (EPR) plant unit in the world. The construction started in 2005
and the unit was supposed to start commercial operation in 2009 yet it is still not operational in 2018.
In the beginning of the project, the Radiation and Nuclear Safety Authority in Finland (STUK)
identified a number of non-conformances, largely associated with project management (STUK,

2006). This ongoing project has faced many challenges throughout its design and construction phases,



Book chapter

Safety Science Research: Evolutions, Challenges and Research Directions, J-Ch. Le Coze (Ed.), Routledge.

for example related to communication problems due to long supply chain, unclear roles and
responsibilities, shortcomings in quality assurance, related to insufficient understanding of
requirements by subcontractors, most of which had limited previous experience in the nuclear
industry (STUK, 2011). Oedewald et al. (2011) further investigated the topical issue of managing
safety in complex subcontractor networks in the case of OL3 project. The management model of this
project was to a large degree a traditional top-down hierarchy (Oedewald and Gotcheva, 2015), which
has not been very appropriate for timely identification and dealing with these organizational
challenges.

There are many examples of projects in the safety-critical domains that had ended up disastrously,
although the specifics of the project context and governance approach has rarely been explicated in
accident investigations. For instance, in the offshore industry, the Petrobras P-36 oil-drilling platform
sank in 2001 before even being operated due to underlying issues related to poor design of key safety-
critical parts, component failure and project management issues evident in focus on cost-cutting and
insufficient communication (Wander, 2008). Likewise, the loss of the space shuttles Challenger and
Columbia has been largely associated with a performance culture, gradually infused with cost
efficiency and focus on meeting production goals and deadlines (Vaughan, 1996; Starbuck and
Farjoun, 2005). Pinto (2014) indicated that the “normalization of deviance” (Vaughan, 1996)
represents a significant problem in project organizations, and examined the role of organizational

learning and corporate governance in identifying and minimizing this negative impact.

On the other hand, well-designed and implemented governance mechanisms are instrumental for
ensuring appropriate project planning and delivery, including a good safety performance. Some
success stories of complex projects have been, for example, Heathrow Terminal 5 in the UK or the
Tampere Lakeside Tunnel project in Finland. Both of these projects have been implemented with an
integrated project delivery form, which emphasizes collaboration between project key stakeholders
(Brady and Davies, 2010; Hietajarvi et al., 2017). This approach ensured an integrated management
system for the overall project network and motivated the key project actors to work towards joint

project goals, including strict safety related goals.
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An additional challenge in a project context is that the safety of the project end-product is influenced
by decisions made in different project lifecycle stages, particularly during planning, design or
construction phases. Different lifecycle stages of a project have distinctive goals and features, which
specific safety culture challenges (Gotcheva and Oedewald, 2015). The initiation phase may be
negatively affected by unclear definitions or differing opinions regarding the objectives of the project
(Ward and Chapman, 1995). There is a need to understand how involvement of diverse and multiple
stakeholders, often at different geographical locations, could impact safety, as actors may interpret
differently the requirements and related responsibilities (Gotcheva et al., 2016; Gotcheva and
Oedewald, 2015). Design has been identified as a significant contributor to recent major accidents,
accounting for about fifty percent of accidents and incidents in the aircraft and nuclear industries
(Kinnersley and Roelen, 2007). To support safe design, engineers and project managers need to have
similar levels of decision-making power to allow for competing goals to be openly discussed (Hayes,
2015). As the project proceeds to the implementation phase, it is challenging to facilitate a shared
understanding about safety due to multiple temporary actors. Cagno et al. (2002) highlighted the
importance of coordination and good project management in commissioning phase, when major
accident safety risks are significantly higher and there are multiple organizational and technical

interfaces.

Despite the growing number of inter-organizational projects in diverse safety-critical sectors, safety
research has focused primarily on safety management in permanent and single organizational settings,
often on operations, with some exceptions (e.g., Oedewald and Gotcheva, 2015). The main theoretical
premises in safety science, such as accident causation models or different safety models (safety
culture, high-reliability organizations, resilience engineering) have not been based explicitly on
studying projects (Le Coze, 2016). Some scholars have recognized inter-organizational aspects as
critical yet insufficiently understood in safety research. While delineating future research needs in the
field of High Reliability Organizations, Karlene Roberts acknowledged the need to know more about
how errors occur at the “interstices”, such as “shift changes, relationships between hospital
pharmacies and wards, the relationship of organizations with their contractors, the relationships

among geographically separate parts of organizations” (Bourrier, 2005: 95). The project context
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provides timely and unique opportunities for advancing our understanding on how safety is ensured

in such challenging settings.

1.2 Governance in project networks

An inter-organizational project network can be viewed as an intentionally created, temporary dynamic
network of organizations that combines the resources, capabilities and knowledge of the participating
actors to contribute to a common goal and to fulfil the needs of the owner (Jarvensivu and Moller,
2009; Ruuska et al. 2011). Some of the project parties might have little experience and understanding
of the specific national and international regulatory requirements, standards and industry practices in
general. In this context, ensuring that the safety and quality requirements are adequately understood
and fulfilled by every party is a challenging task. Many of the project participants, such as contractors
or subcontractors, work also in other non-safety critical industries, so it cannot be expected that they
necessary share the same values, knowledge and working methods that support the overall safety goal

of the project.

The project governance challenge is to align and coordinate numerous interrelated project roles and
activities, characterized by ambiguity of cause-effect relationships and difficulty to understand and
control the behavior of the project network actors (Brady & Davies, 2010; Ahola et al., 2014). In a
project context, two distinct streams of governance research can be identified: project governance as
external to any specific project, and project governance as internal to a specific project (Ahola et al.,
2014). As our research focus is on internal coordination of activities in a project, to avoid confusion,
we define governance in project networks as the coordination, adaptation and safeguarding
mechanisms that enable multiple organizational actors in project networks to work toward shared
goals. We suggest that the concept of governance in project networks is useful for understanding
coordination and decision-making in inter-organizational project networks. Governance-related
research on safety in inter-organizational projects is relatively limited, and a better understanding is
needed of how to design governance systems that take into account safety objectives, especially in
situations where a diverse range of stakeholders have somewhat conflicting objectives and differing
views about the importance of safety or how it can best be achieved and sustained. It is nevertheless

challenging to effectively define safety objectives in terms of major accident hazards for a project
5
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when potential issues may be manifested years into the future, long after the project organization has

been disbanded.

The organizational structures of complex projects are often characterized as hierarchical contract
organizations (Morris and Hough, 1987). The purpose of a project’s contract organization is to create
a cooperative system, and this is accomplished by achieving common objectives by properly
incentivizing the contractors with contract pricing terms. Ruuska et al. (2011) analyzed supply
networks of Olkiluoto 3 and Flamanville 3 nuclear power plant projects, and they support Miller and
Lessard (2000) by suggesting that there should be a shift from viewing multi-firm projects as
hierarchical contract organizations to viewing them as supply networks characterized by a complex
and networked relationships. Furthermore, Ruuska et al. (ibid.) suggests that there should be a shift
in the emphasis of the predominant modes of governance, market and hierarchy towards novel
governance approaches that emphasize network-level mechanisms such as self-regulation within the

project.

Governance in project networks can be based on a shared effort between the participants, or it can be
exercised by a single network member (a lead organization) or by an external network administrator
organization (Provan and Kenis, 2008). Despite recent efforts of taking a broader look at governance
in project networks (Ahola et al., 2014; Kujala et al., 2015) and network form of governance in
general (Jones et al., 1997), going beyond single-hub-firm-driven approach is still a less discussed

perspective in the previous literatures on project networks and strategic business networks.

1.3 Key elements of governance in inter-organizational project networks

This framework synthesizes key elements of governance in inter-organizational project networks, and
is based on integration of two systematic literature reviews, which followed a structured approach for
analyzing and categorizing literature in the fields of project management and safety science. Based
on the analysis of project management literature we identified six key elements of governance in
inter-organizational project networks and their corresponding mechanisms (Kujala et al., 2016).
These key elements were used for the subsequent systematic literature review, which focused on

verifying if these dimensions are found in the safety literature (Starck, 2016). These reviews and
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identified taxonomy of governance dimensions and mechanisms, laid the foundation of the

governance framework in inter-organizational project networks (Figure 1).
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Figure 1: Key elements and mechanisms associated with governance in inter-organizational project networks.

Governance mechanisms influence how work is coordinated and organized in project networks, and
ultimately determine the organizations’ commitment and capability to work towards achieving project
goals. Commitment and capability to understand safety and hazards and to act in a manner that
ensures safety in daily activities are seen as critical for a good safety performance (Reiman and
Pietikédinen, 2010; Reiman et al., 2012). Governance mechanisms may influence commitment to
safety, for example by enabling project actors to jointly create project safety related goals, having
effective monitoring practices to ensure that these goals are achieved and providing reward for
meeting the goals. Similarly project governance mechanisms such as effective communication and
information sharing, or selection of actors based on their competence influence the ability of actors

to meet project safety goals.
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1.3.1 Goal setting

Goal setting seeks to create shared performance goals for the project that are properly understood by
all project actors. In general, project goals include both short-term goals focusing on project
implementation process and long-term goals related to use and benefits gain from the end-result
(Nisar, 2013). The impact of joint performance goals on safety is a relevant issue, especially in
relation to the different positions and roles of stakeholders. In safety literature, performance indicators
for high-hazard industries have been studied; in particular, the need to define leading indicators, that
is, measures that intend to predict patterns or trends of events (Hopkins, 2009; Reiman and
Pietikéinen, 2012). In safety-critical projects, potential goal conflicts between schedule, cost, scope
and safety can influence the capability of project actors to understand the links between short-term

actions and long-term consequences.

The existing research acknowledges the importance of early involvement of all project actors in the
process of establishing joint goals in an inter-organizational project network (Guo et al., 2014; Davies
et al., 2014). This is needed to ensure optimal understanding of needs and proper interpretation of
safety requirements despite differences in actors’ experiences and backgrounds. Setting shared goals
with regard to safety, for example how safety culture is measured and continuously improved,
includes the establishment of shared principles and expectations among the project actors. As
complex projects always involve changes that cannot be anticipated, project goals and the contracting
process must also be sufficiently flexible to respond to unforeseen risks and opportunities (Davies et
al. 2014). Additionally, continuous improvement of safety calls for flexibility of goals as the ways in
which safety can be achieved is context dependent and there are multiple ways it can be achieved and

maintained in different organizations.

1.3.2 Rewarding

Rewarding refers to aligning actors’ goals with project goals by means of incentives. These may
include monetary incentives linked to joint performance goals (Davies et al. 2014), conditional future
payments and work prompting a life-cycle approach (van den Hurk and Verhoest 2015; Nisar 2013),

as well as reputational scoring systems (Guo et al. 2014). The effectiveness and challenges of using
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bonuses and other rewards has been discussed in safety literature as well. For instance, Maslen and
Hopkins (2014) reminded that in recent offshore industry disasters the incentives were dysfunctional
and worked against process safety. Drawing on the literature on human motivation and incentives,
they studied how senior managers are motivated by incentives in their daily decisions in hazardous
industries. The main insight from this work is that incentives do influence priorities and behaviours
because they tap basic human needs, such as the need for approval, and the need to be recognized as
making a valuable contribution. The authors conclude that safety, in terms of major accident
prevention, should be incentivized at least in the same way as financial and business performance.

Incentives need to be designed carefully though.

McDermott et al. (2017) investigated senior executives long-term incentive plans and safety
objectives in the construction sector in Australia, and identified that these plans were exclusively
associated with financial indicators; that is, senior executives were not incentivized to align their
long-term decision-making with long-term safety objectives. Furthermore, using financial incentives
to boost productivity in safety-critical industries may trigger unsafe acts (Sawacha et al., 1999). For
instance, collective bonus schemes were found to inhibit reporting of safety concerns for fear of losing
one’s bonus (Collinson, 1999). Incentives may discourage some actors to report safety deficiencies,
if they believe it may cause immediate additional costs or may negatively affect future business
opportunities. The incentives such as determination of who carries additional costs related to safety
related risks may be used to discourage such behavior. For example, in alliance contracts risks are
shared by all project participants. The determination of who carries the cost of risk is especially
relevant if suppliers’ risk bearing capacity is low and as a result they are more likely to not report
errors (Osmundsen et al., 2010). In that sense, creating a sense of ownership through contractual

means among participating organizations is also important (Guo et al., 2014).

1.3.3 Monitoring

Monitoring seeks to ensure that all actors behave as expected and it enables the use of performance-

based incentives. To be useful, project milestones and performance targets must not only be realistic
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but must also be monitored (Nisar, 2013). Abednego and Ogunlana (2006) highlighted the importance
of continuous project control and monitoring in pursuit of common goals and to satisfy all interests.
In safety-critical organizations, monitoring includes both system activities and boundaries and
potential sources of risk in the system (Reiman et al., 2015). Recent safety literature on monitoring
and audit also warns of the perils of an over-focus on compliance, particularly in multi-tier contracting
chains (e.g. McDermott and Hayes, 2018). Governance mechanisms could be structured to provide
balance in this regard; managers must not only attend in general to the behaviors and interactions that
characterize a group or an organization, such as violations of rules and procedures, but must also
organize monitoring of technology and physical processes that are critical for system safety.
Osmundsen et al. (2008) noticed that there is an increased use of key performance indicators and
incentive schemes in the Norwegian petroleum industry and observed that there is lack of effective
incentives for safety since the main emphasis is on more tangible performance dimensions that are
easier to monitor. Hence, it is challenging to create good performance indicators for monitoring safety
and use them for incentives, because safety includes a lot of “soft” aspects that are difficult to

measure.

As acknowledged by Weick (1998), monitoring system activities and boundaries depends on
organizational decisions about what information is relevant for safety (and what can be ignored). In
the safety literature, Burns (2006) emphasized the importance of proactive monitoring in the
petrochemical industry, as done in three stages: deviation detection, problem prediction by
determining what effect the deviation will have in the future, and taking compensatory action. Based
on self-regulation framework, Griffin and Hu (2013) indicated that monitoring done by leaders in a
learning supporting environment could improve safety: the emphasis is on leaders awareness of
unsafe behavior and errors, and their ability to encourage employees to learn and challenge the current

safety system.

1.3.4 Coordination

Coordination is required to align the behavior of each actor so that they can effectively work together.

Formally, project contracts and project plans define processes for implementing project work, and

10
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specify tools and practices for carrying out project work. Informal types of coordination such as
shared values and behavioral norms can have a significant impact on how project actors work together
to ensure safety. These behavioral norms may also be included as part of the contract document,
which may include values, norms and expectations for a project (Caldwell et al., 2009). The challenge
posed by these informal coordination mechanisms is that cultural and organizational boundaries can
hinder the creation of shared behavioral norms for a project (Bresnen and Marshall, 2000; Dossick
and Neff, 2011).

Reason and Hobbs (2003: 105) indicated that “a breakdown in coordination is one of the most
common circumstances leading to an incident. In many cases, coordination breaks down when people
make unspoken assumptions about a job, without actually communicating with each other to confirm
the situation.” Another important aspect of coordination is to ensure that all parties have the
information they need to complete their work in collaboration with other project parties. Information
sharing is ensured by practices such as regular meetings or co-location of project teams. Brady and
Davies (2014) described a single model environment, which ensured that all parties could access a

central repository for all digital data, as one of the key success factors in the Heathrow T5 project.

1.3.5 Roles and decision making

Roles and decision-making refer to giving actors the necessary information to understand the effect
of decisions on overall performance, enabling them to make appropriate decisions. Roles of different
project parties in safety-critical industries are oftentimes mandated by law. For example, the licensee
in a nuclear industry project is ultimately responsible for safety. In case of turnkey delivery nuclear
industry projects, the plant supplier is usually responsible for the design, construction, installation
and commissioning of the plant. Although the formal roles and responsibilities of each party are
defined contractually (Lu et al.,, 2015), effective governance incorporates suitable project
management structures and decentralized decision-making principles (Abednego and Ogunlana,
2006; Nisar, 2013; Pitsis et al., 2014). For example, creating a leadership team that is legally and
spatially separate from the parent organizations may help in coping with unknowable future events
and avoiding disputes (Sanderson, 2012), while clearly defined management team can support and

assume responsibility for daily execution of the project (van Marrewijk and Smits, 2015).
11
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Effective governance requires also that decision-making power is appropriately distributed between
actors (Eriksson, 2010; Nisar, 2013). According to Ruuska et al. (2011), companies’ responsibilities
should be allocated on the basis of their competence, capabilities and risk-bearing capacity, while
Abednego and Ogunlana (2006) highlighted the importance of equality and active participation in
making the “right decisions at the right time.” In projects emphasizing relational governance,
democratic decision-making mechanisms are needed to build trust and confidence in relationships
(Nisar, 2013). As implied by polycentric governance (Woods and Branlat, 2011), on the one hand
project network actors have sufficient autonomy and decision-making power within their domain of
competence, on the other hand they also have responsibilities for achieving the shared project goals.
In terms of safety performance, polycentric governance approach assigns an active role even for small
subcontractors at the periphery of the project network. In this process, knowledge sharing also
involves sharing of cultural information about safety (Oedewald and Gotcheva, 2015).

1.3.6 Capability building

Capability building ensures that project actors have adequate abilities and potential to meet
performance expectations. The aim is to ensure that appropriate skills and expertise are identified and
tied to the project at an early stage, and that sufficient attention is devoted to resourcing the project
team (Nisar, 2013). The use of suitable competitive tendering processes and selection criteria play an
important role in capability building (van den Hurk and Verhoest, 2015). Beyond procurement,
systematic training and continuous learning with regard to safety and its management during projects,
and from project to project to get operational lessons into the project process, can also enhance
capability (Davies et al., 2014; Guo et al., 2014; Ruuska et al., 2011). Practical means to develop
capabilities in a temporary project context include, for example, retrospectives, systematic lessons
learned sessions, joint workshops, joint trainings and education, capability and competence mapping
and related staffing policy, building of common ground and collective capabilities through agreeing

on joint processes, reviews, etc.

From a safety perspective, capability building for continuous improvement of safety is also highly

relevant. This can take various forms such as preventive actions, corrective actions and reviews.

12
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Combining project and safety research domains points also to the issue of learning in such dynamic
environments. As indicated by Le Coze (2013) is his reflection about learning from accidents,
interests between different actors may lead to difficulties in reporting near misses or incidents.
Capability building in safety-critical domains also entails increased mindfulness to make sense of
situational requirements and to heighten awareness of when it is appropriate to cross boundaries (e.g.,
to receive information or use available resources) or to adjust or interpret rules according to situational
requirements (Reiman et al., 2015). Actors involved in safety-critical projects need sufficient
understanding and knowledge regarding the nature of hazards, possible new hazards, need for strict
rules and fulfilling the requirements (Oedewald and Gotcheva, 2015). Good relationships and trust
are essential for developing situational self-organizing or adjustment capability in inter-
organizational project networks, again requiring effective governance to steer positive interactions

between project actors.

1.4 Concluding remarks and future research directions

This chapter advances the understanding of what constitutes governance for safety in the context of
inter-organizational project networks, comprising multiple autonomous organizations, which
interests need to be aligned to achieve a joint system-level goal. Our focus is on project network
governance elements to coordinate, adapt and safeguard work between autonomous project actors.
Governance does not stay the same throughout the project - it can be seen as “impermanent” as it
needs to be continuously tailored and adapted. The notion of impermanence (Weick, 2001) is seen as
inherent in organizations, insofar as the process of organizing is ongoing and adaptive rather than
stable and fixed; continuously occurring “between smoke and crystal” (Atlan, 1979). While ‘smoke’
relates to unpredictability in terms of variety and complexity, ‘crystal’ refers to stability in terms of
repetition and habit in organizations (Taylor and Van Every, 2000). The underlying assumption of
the governance in project networks framework is that project actors collectively act as “system
architects” and create the governance structure in the project network through their decision-making
processes, capabilities, negotiations and interaction. This approach complements the view that
emphasizes the role of the “strong owner” (Sallinen et al., 2008; Winch and Leiringer, 2016) in setting

the tone and culture for the entire project network.

13



Book chapter

Safety Science Research: Evolutions, Challenges and Research Directions, J-Ch. Le Coze (Ed.), Routledge.

To bridge the gap between project governance and safety science, in this chapter we described the
key elements associated with governance in safety-critical inter-organizational projects networks.
Further conceptual development is needed to inform empirical research and build detailed
propositions on actual decision making and formation processes of project governance in inter-
organizational settings (van Marrewijk and Smits, 2015). Our research also highlights the need for a
deeper understanding of how structural and other characteristics of the project network affect safety
performance culture and governance for safety. A single project network may accommodate diverse
governance regimes, raising interesting questions about how this may affect safety at the project
network level, and how the different governance elements should be tailored to support safety across
the boundaries of the different parts of a project network.

The variety of connections in complex project networks has been underestimated - for instance,
vertical and horizontal interactions co-exist. The polycentric governance approach is central for
complex nuclear projects to acknowledge actors on the periphery of the network (e.g., small
subcontractor companies) as active partners in developing a shared project culture (Ruuska et al.,
2011). From that perspective, horizontal interactions between project partners could be seen as equal
in importance to bilateral hierarchical connections (Oedewald and Gotcheva, 2015). It is therefore
important to understand how governance elements could be utilized to constructively affect the ability
of the project owner/licensee and other project actors to ensure that the project’s safety goals are met

during the whole project lifecycle.

The governance for safety framework developed here also invites a contingency perspective on
governance of safety-critical projects, which requires tailoring the governance elements to project’s
specific context and characteristics. Future research could seek to identify the contingency factors
most relevant to safety. The role of temporality is also interesting in terms of governing safety in
different points of time and phases of the project since safety is continuously co-created by project

actors’ daily decisions and activities.

Inter-organizational project networks within contemporary safety-critical domains are typically
global and multicultural, involving a large number of participants from different occupational and

institutional backgrounds. Future research should explore the implications of this diversity for safety
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performance and shared understandings of safety. Given that governance mechanisms differ across
companies in the project network as well as across national backgrounds, it becomes increasingly
important to understand the role of governance in safety-critical projects such as nuclear industry new
builds or decommissioning projects. Another potentially fruitful area for further research concerns
the role of regulation, as local regulations significantly influence the development and

implementation of both governance systems and safety management systems.
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