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Summary

Over the past decade, the field of project management has increasingly focused on
understanding the balance between two distinct forms of learning within megaproject
organizations: one centered on exploiting existing project capabilities and another aimed at
exploring innovations. However, there remains a gap in comprehending how contractual
arrangements can effectively promote ambidextrous activities that balance exploitation and
exploration in projects, especially beyond the scope of partnering arrangements. This thesis
seeks to bridge this knowledge gap by investigating the use of innovative contracting
strategies to tap into contractors' insights regarding innovations implemented in previous
projects. It adopts a multiple case study approach, with a specific emphasis on offshore oil
and gas projects situated on the Norwegian Continental Shelf. The research includes 67
semi-structured interviews with insights from 72 informants. Within this thesis, three
distinctive contracting approaches emerge: front-end studies (comprising appraisal,
feasibility, conceptual, and FEED studies), two-stage tendering, and a suite of relational
governance mechanisms employed to enhance collaboration within megaproject coalitions.
These innovative contracting strategies enable better management of megaproject
innovation, allowing oil companies to both leverage the supply industry's experience and
explore alternative solutions for optimizing their new offshore fields. The findings are
organized in papers according to different megaproject lifecycle phases: first, when the
utility of innovative ideas is at its highest (paper 1); then, as innovation gradually shifts to
more practical issues like construction optimization (paper 2); and finally, during the
development phase, when innovation generally entails a change in project routines to cope

with opportunities and challenges (paper 3).



1. Introduction

Megaprojects are a class of large-scale and multibillion-dollar projects which have the
potential to transform cities and impact the lives of millions of people (Flyvbjerg, 2014;
Merrow, 2011; Miller and Lessard, 2000). The typical outputs of megaprojects are
characterized as one-off and highly customized infrastructure assets. Examples include
airports, bridges, tunnels, roads, rail transit systems, power plants, refineries, seaports, and
mining sites. Central to this list are also installations for extracting oil and gas offshore,

which, as an indication of their size, can consume as much energy to operate as small cities.

One of the enduring and central challenges faced by megaprojects is effectively balancing
established organizational routines with the pursuit of innovation (Liu and Leitner, 2012; Liu,
Wang and Sheng, 2012). As emphasized by Stinchcombe and Heimer (1985), the efficiency
in managing megaprojects derives from stable and repetitive routines that have been
developed over time. However, the imperative to keep abreast of evolving regulations,
technologies, and public demands necessitates a more radical approach to learning, which
complements the routine-based exploitation (Sergeeva and Ali, 2020). This requirement is
particularly critical in the context of megaprojects, where demand is sporadic and can span
several years. During such intervals, various innovations may emerge, and project
organizations must be adept at identifying and assessing these innovations, considering their

relevance to the specific characteristics of the ongoing project.

Project studies have suggested several strategies for exploiting short-term efficiencies and
exploring long-term innovations simultaneously (Eriksson and Szentes, 2017). This balance,
commonly referred to as ambidexterity, plays a pivotal role in enhancing project performance
by allowing organizations to capitalize on knowledge from past projects while fostering
innovations that can significantly transform project outcomes. Ambidexterity has garnered
attention from project studies utilizing various perspectives (Liu and Leitner, 2012; Sailer,
2019; Sergeeva and Ali, 2020; Sun et al., 2020; Turkulainen and Ruuska, 2022; Turner et al.,
2014). Among them, contracting and collaboration have emerged as an area of interest in
project ambidexterity research (Davies, Dodgson, and Gann, 2016; Eriksson, 2013; Eriksson
and Szentes, 2017; Liu et al., 2022).



However, despite some studies on ambidexterity mentioning contracting as an important
mechanism, there remains a limited understanding of how exploration and exploitation can be
facilitated in project relationships through innovative contractual arrangements. This
knowledge gap primarily stems from the prevailing emphasis on multiparty and partnering
agreements (Davies, Dodgson, and Gann, 2016; Eriksson 2013; Eriksson and Szentes, 2017),
which has led to an oversight of the potential benefits introduced by new contracting

strategies in megaprojects.

This thesis aims to address this gap by analyzing how contracting innovations impact joint
exploration and exploitation in megaprojects. The three included papers examine various
aspects of ambidexterity and novel forms of contracting. The first paper examines how early
contractor involvement facilitates exploration and exploitation during the front-end phases of
megaprojects. The second paper investigates the factors that explain the adoption of two-stage
tendering and its influence on ambidexterity. The third paper examines the processes project
organizations can employ to achieve a balance between routine and innovative actions in

complex project coalitions.

The ambition of this thesis is to analyze contracting as both a form of and an enabler of
innovation. New forms of contracting have been adopted in the last three decades to transform
how megaprojects are designed, built, operated, maintained and financed (Barlow, 2000;
Halman and Braks, 1999; Miller and Floricel, 2000; van de Velde and ten Heuvelhof, 2008).
Their dissemination across different sectors is an innovation in itself. On the other hand,
contracting is an important mechanism for exploring innovations, where megaproject clients
can dictate how much freedom or incentives suppliers have to bring forth new ideas (Clegg,

Bjoerkeng and Pitsis, 2011; Gil, 2009; Pakkala, de Jong and Aijd, 2007).

The twofold relationship between contracting and innovation is investigated empirically
through a multiple case study of offshore oil and gas large and mega projects in the
Norwegian Continental Shelf, totaling 67 semi-structured interviews with 72 informants. The
innate difficulties of extracting oil in the middle of the ocean have made the offshore industry
a sector historically dominated by megaprojects. Considering only the last twenty years, there
has been a stream of megaprojects with high profile in the Norwegian continental shelf, such
as Goliat, Martin Linge, Edvard Grieg, Ivar Aasen, Gina Krog, Aasta Hansteen, Johan

Sverdrup, and Johan Castberg. The continuous demand for megaprojects provides unique



opportunities for operators to experiment with new contracts and improve how they

effectively govern multi-firm innovation processes.

Oil companies were the first organizations to systematically adopt collaborative delivery
models, the most prominent example being the partnering approach promoted in the UK
sector of the North Sea in the 1990s (Barlow, 2000; Green and Keogh, 2000; Halman and
Braks, 1999). After that, oil companies have continued to advance novel forms of contracts
and collaboration beyond the framework of partnering (Berends, 2006; Moazzami et al.,
2015; Sabel and Herrigel, 2019). This research turned to this pioneering industry once more,
to examine new contracting developments in the specialized domains of offshore

megaprojects.

The three papers within this thesis explore distinct contracting strategies that facilitate
innovation within megaproject organizations. The first paper investigates the utilization of
front-end studies, enabling oil companies to assess numerous innovation ideas in
collaboration with multiple contractors during the initial phases of the front-end. The second
paper outlines the optimization of design through the implementation of two-stage tendering.
In contrast, the third paper examines contracting innovations aimed at promoting adaptability

and responsiveness within complex project coalitions.



2. Theoretical discussion
2.1. Megaproject innovation

From an organizational perspective, projects and innovation are closely associated (Brady and
Hobday, 2011). Unlike operational activities, which are repetitive and ongoing, projects are
unique, novel and transient initiatives to create new or improved products, services and
business models (Shenhar and Dvir, 2007; Turner and Miiller, 2003). No two projects are
exactly the same; they are always delivered to bespoke designs, always achieving something

new (Keegan and Turner, 2002).

However, inside projects there will always be standardized processes, repetitive behaviors,
and preferences for doing things a certain way (Davies and Brady, 2004b; Obstfeld, 2012).
Project innovation means introducing change to ongoing project routines. It can be a new way

of organizing, a new technology, a new service, a new design, a new process, and more.

Megaproject innovation follows the same logic. Like regular projects, they are innovative
because their typical outputs are one-off and customized physical assets (Miller, Lessard and
Sakhrani, 2017; Williams, Samset & Sunnevég, 2009). However, the outcome of megaproject
innovation, per se, has to do with the incorporation of new ideas, practices and technologies

(Davies, Gann and Douglas, 2009; Gann, Davies and Dodgson, 2017; Davies et al., 2014).

Innovation in megaprojects is a multifaceted concept, as Cantarelli and Genovese (2021)
highlight in their research. The authors draw attention to two fundamental distinctions in
innovation outcomes: radical and incremental innovations, which are already widely
recognized in strategic management and innovation fields. While incremental innovations
center on reinforcing existing products and processes, radical innovations entail disruptive
changes or a complete departure from established methods and techniques. This dichotomy
can be likened to the contrast between exploitation and exploration, where incremental
innovations reflect exploitation, and radical innovations exemplify exploration. Cantarelli and
Genovese (2021) also examine various forms of innovation, encompassing products and
services, management methods and approaches, and business models. Moreover, innovations
are classified based on their novelty to the firm, industry, or the world, while also

encompassing both technical and administrative dimensions.



2.2. Exploring innovations and exploiting routines in megaprojects

Project management has evolved to encompass various methodologies and practices that aim
to ensure predictability and control in projects. However, in the pursuit of radical innovation
with uncertain goals, traditional project management standards may become inadequate
(Lenfle, 2008, 2016; Lenfle and Loch, 2010). In the project management literature, a
distinction is drawn between regular projects and exploratory projects, characterized by their
focus on innovation. While regular projects follow canonical project management
methodologies that prioritize predictability and control, exploratory projects must embrace
flexibility and adaptability required for innovation (Lenfle, 2016). Recognizing this
fundamental difference is crucial for organizations to appropriately analyze their project

portfolios and find the right balance between exploratory and regular projects.

In the context of megaprojects, innovation is not easy to promote nor to achieve. Aside from
their physical scale and excessive costs, megaprojects also take many years to be delivered,
and have numerous stakeholders with power to influence the decision-making process
(Flyvbjerg, 2014; Merrow, 2011; Miller and Lessard, 2000; Shenhar and Holzmann, 2017).
Furthermore, the risks of performance and strategic failure in megaprojects are extremely
high (e.g., Flyvbjerg, 2014; Flyvbjerg, Bruzelius, and Rothengatter 2003; Morris and Hough

1987), which means that there is a recursive tension between innovation and risks.

Managing megaprojects with flexibility to foster disruptive innovation, as if they were
essentially exploratory projects, can be particularly challenging. The concept of fragility in
megaprojects helps to understand why strict control and risk management are a fundamental
requirement. According to Merrow (2011, p. 50), a strange pattern for megaprojects is that
they do not slowly degrade toward poor outcomes but tend to collapse instead, which means
that if one part of the megaproject fails, the whole effort is likely to fail altogether. Hence, it
is not surprising that a conservative, risk-averse mentality is often observed among project
actors, who tend to stick to what they know — the same techniques, routines and proven
technologies. As a result, efforts to innovate are discouraged because they are associated with

uncertainty and failure (Gil, Miozzo and Massini, 2012; Davies, Gann, and Douglas 2009).

Combining exploration and exploitation efforts becomes critical in the context of
megaprojects because while at the same time that routines and management methodologies

are suited for its complexity and risks, megaprojects fail if organizations become unable to



innovate. Unforeseen challenges are likely to emerge during a megaproject’s long lifespan, as
well as opportunities for improving the business case (Gil and Beckman, 2009). Megaproject
organizations must remain innovative to deal with those issues (Davies et al, 2014; Davies,
MacAulay and Brady, 2019; Gann, Davies and Dodgson, 2017). Therefore, a careful
equilibrium must be struck to ensure that essential elements of predictability and control are
not compromised during the pursuit of innovation. To navigate the challenges posed by
balancing exploratory and exploitative projects in the context of megaprojects, the concept of

ambidexterity comes into play.

2.3. Project ambidexterity and contracting

In the last decade, the balance between exploration and exploitation has gained increasing
importance and attention in the project management field, as researchers work to develop
strategies and frameworks that empower project teams to foster ambidextrous capabilities.
Studies on project ambidexterity offer a diverse range of perspectives, including explorations
into its conceptual underpinnings, empirical examinations of its implementation in real-world
projects, and analytical frameworks for assessing its effects on organizational performance.
These studies deepen our understanding of how ambidexterity functions as an essential
capability for organizations to navigate complexities and uncertainties, underscoring the

theoretical significance and practical value of ambidexterity in projects.

Liu and Leitner (2012) argue that as projects progress, the emphasis shifts gradually from
exploration to exploitation, resulting in reduced uncertainty. Eriksson, Leiringer, and Szentes
(2017) explore the concept of ambidexterity in conjunction with co-creation of value,
highlighting the benefits of collaboration between customers and suppliers in different project
stages. Turner et al. (2014) provide insights into the role of ambidexterity in project delivery
and propose a framework to comprehend the intricate interaction of social, organizational, and
human capital during project execution. Turkulainen and Ruuska (2022) discuss practices and
processes to facilitate alignment and adaptability in various program phases, emphasizing the
role of specific organizational units as ambidexterity facilitators. Sergeeva and Ali (2020)
investigate the role of Project Management Offices in fostering innovation from the project's

front-end to its operational back end.



Sailer (2019) emphasizes the significance of project management methods that combine
mechanistic and organic approaches to achieve ambidexterity effectively. Sun et al. (2020)
focus on ambidexterity in project-based organizations, highlighting the spatial separation
between functional and project units to balance efficiency and flexibility. On a project level,
they emphasize the importance of temporal separation between different project life cycle
stages to achieve ambidexterity. Zerjav, Edkins and Davies (2018) suggest that routine-based
capabilities can be developed not only to ensure stability but also to provide a space for
exploration when conditions change. Eriksson and Szentes (2017) stress the significance of
sequential ambidexterity and innovation in early project stages, gradually shifting focus to
efficient production based on prior experience and knowledge in later stages. Liu, Wang, and
Sheng (2012) utilize a four-phase lifecycle model to illustrate how ambidextrous management
is enabled by the temporal segregation of exploration and exploitation, as well as their

integration during each project stage.

One area with still incipient interest, which this thesis aims to expand, is how contracting
relates to project ambidexterity. Eriksson (2013) argues that contractual aspects, such as
partner selection based on multiple criteria, incentive-based payment, and collaborative tools,
positively influence ambidexterity in projects. The author proposes adopting contracting as a
framework to facilitate both exploration and exploitation at the project level effectively.
Similarly, Eriksson and Szentes (2017) suggest that early contractor involvement enhances
ambidexterity, while contracting strategies that separate explorative design from exploitative
production may impede innovation. Davies, Dodgson, and Gann (2016) demonstrate that
dynamic capabilities supporting ambidexterity can be integrated into the contracting strategy
of megaprojects. They discuss a multiparty contract that employs partnering principles to
foster flexibility and innovation. Sergeeva and Ali (2020) explore how Project Management
Offices (PMOs) can promote ambidexterity through collaborative contracting approaches that
engage contractors early in the process. Recently, Liu et al. (2022) conducted an analysis of
the Design-Build general contracting utilized for the Hong Kong-Zhuhai-Macao Bridge

megaproject, where the client embraced a partnership philosophy with many different firms.



2.4. Temporal and structural ambidexterity

Drawing on the contributions of organizational theory, project management studies have
highlighted the main approaches to achieve ambidexterity in project contexts. One way is for
organizations to establish distinct structures or units to handle exploration and exploitation in
projects separately. This separation allows each sub-project type to follow the methodologies
and practices that best suit its specific requirements without undue interference from the
other. Another approach involves allocating specific timeframes or phases within a
megaproject's lifecycle for exploration and exploitation. By setting dedicated periods for
innovation and stability, the project can benefit from both elements without compromising
either. Lastly, organizations can adapt their project management practices, resource

allocation, and risk management strategies to suit the context of each project’s moment.

2.4.1. Temporal separation

The temporal dimension of ambidexterity involves focusing on exploitation and exploration
one task at a time (Tushman & O’Reilly, 1996; Uotila, 2018). According to Liu and Leitner
(2012), temporal separation between exploration and exploitation is a natural occurrence in
projects, because of the focus on lifecycle management. The front-end of projects offers great
opportunities for exploration (Davies et al., 2014; Sergeeva and Ali, 2020). This stage allows
for some exploration of innovations before gradually transitioning to exploitation. Studies of
new product development projects have depicted this innovation process as a development
funnel (Hauser, Tellis & Griffin, 2006; Wheelwright & Clark, 1992; von Zedtwitz, Friesike,
& Gassmann, 2014), with the front-end corresponding to the ‘fuzzy’ stages of that funnel,
when all sorts of theoretical concepts are explored (Edkins et al., 2013; Koen et al., 2001;
Khurana & Rosenthal, 1998).

However, the project’s lifecycle is a spectrum where the value of incorporating new ideas
gradually decreases (Williams, Sunnevag and Samset, 2009). The advantages of exploration
are higher in the earliest stages of the front-end, while some innovations may not be viable
due to late-stage implementation (Worsnop, Miraglia, and Davies, 2014). After an initial
exploration phase, megaprojects must exploit existing competencies to reduce risks and

prepare for execution (Merrow, 2011). This is explained because of the need to define the



project before a final investment decision is made. After an initial phase of exploration, the
project organization must exploit existing competencies to reduce risks, to replicate designs

and prepare for execution.

2.4.2. Structural separation

Another path to ambidexterity is to structurally separate the tasks of exploration and
exploitation. Some organizational units become responsible for exploiting and others for
exploring (Benner & Tushman, 2003). In the context of projects, it is believed that the
demand for horizontal coordination breaks down the benefits of structural ambidexterity
because separate organizational units cannot effectively work simultaneously with
exploitation and exploration (Liu and Leitner, 2012). However, one thing that the literature

does not mention is the potential for achieving ambidexterity through collaboration.

In a context of complex inter-organizational settings, where multiple organizations participate
in the project, there is a large potential for the project owners to learn from contractors and
drawn on their experience from other projects. While from the owners” perspective this is
exploring, from the contractor’s perspective there is a high degree of exploitation. This could
be understood as an equivalent to what the literature generally refers to as structural

separation of ambidextrous tasks.

Studies on project capabilities suggest that megaprojects are composed of project-based firms
whose line of business is to provide repeatable solutions by recycling learning from one
project to the next (Davies and Hobday, 2005; Davies, Gann and Douglas, 2009). Replication
and refinement of learning is how these project-based firms exploit their own competencies to
improve the performance of project activities (Davies et al., 2011). Hence, when collaboration
is organized during the early stages of the front-end, the organizational units from owners are
exploring options while the front-end units from suppliers are exploiting economies of
repetition, using routines and existing knowledge to create customized proposals (Davies and
Hobday, 2005). Hence, although it is argued that structural separation does not lead to
ambidexterity in the project team context (Liu and Leitner, 2012), the dynamics of

collaboration provide opportunities for ambidextrous search.



2.4.3. Contextual separation

During the life of the project, individuals can be encouraged to make their own judgments as
to how best divide their time between conflicting demands of exploration and exploitation
(Sun et al., 2020). Turner et al. (2014) considers ambidexterity in this context as the
intelligent balancing of exploitation and exploration. Future events in a complex project are
not fully predictable, so appropriate responses to unfolding situations and context-specific
problem-solving are necessary. Hence, although there is an important period for exploration
in the early phases of the front-end, organizations remain flexible to explore new solutions to
unforeseen circumstances and emerging opportunities (Eriksson, Leiringer, and Szentes,

2017; Gann, Davies and Dodgson, 2017).

2.5. A lifecycle approach

To analyze contracting innovations and their impact on ambidexterity (exploration and
exploitation), it is important to consider the lifecycle of the megaproject because what dictates
the leeway for contractors to propose and adopt innovations is when they are involved in a
megaproject and for how long. The lifecycle is a sequential model that represents the
transition of the project organization through definition phases, and the different tasks and
deliverables they must accomplish in each of those phases (Morris, 2013; Winch, 2010).
Definition phases are generally intercalated by stage- or decision-gates. At each stage-gate,
the project organization assess if the goals of the previous phase were achieved and make a
formal decision to either go back, stop, or go forward with the next phase (Merrow, 2011).
Definition phases and stage-gate controls are ubiquitous features of project management
systems of mega and major infrastructure projects (Addyman, Pryke, and Davies, 2020). A

rough schematic of these phases can be summarized as:

a) A front-end phase with sub-phases to appraise the business opportunity; assess the
technical and economic feasibility of the project; define a concept; mature design for project

approval.

10



b) A development phase with sub-phases to perform detailed engineering; procurement;

construction; installing and commissioning; handing over to operations.

¢) An operations and maintenance phase, which is self-explanatory and can take many

decades after delivery.

In this thesis, I discuss contracting and innovation using the lifecycle of megaprojects as a
framework. From that perspective, innovations in contracting have to do with the integration
of several lifecycle phases. Traditionally, contractors would answer a call for bids, exchange
promises on rates and schedules, and this would form the basis for the clients to decide if they
wanted to commit with investing in execution or rethink their strategy. From the 1990s
onwards, new forms of contracting were sought to involve contractors into the front-end, so
they could support owners in design, which is often referred to as early contractor
involvement, or ECI (Mosey, 2009; Rahman & Alhassan, 2012; Song, Mohamed and
AbouRizk, 2009).

However, within the universe of ECI practices, numerous contracting strategies can be
developed, depending on the perception of project organizations over the value of (1)
collaborating on an exclusive basis with a contractor or having multiple design partners, (2)
splitting the selection process into rounds of collaboration or having just one contract relation
from design to execution; and, even more importantly, (3) when to involve contractors,
considering all the sub-phases of the front-end mentioned above. The combination of these
elements is what constitutes the changes in contracting seen in some industries (Merrow,

2022).

3. Empirical context
3.1. Offshore oil and gas industry and megaprojects

Offshore oil and gas is a dynamic global industry which has been traditionally organized
around multibillion-dollar megaprojects (Merrow, 2011; Stinchcombe and Heimer, 1985).
The costs of offshore megaprojects derive from the mobilization of seismic vessels and
drilling rigs, as well as the construction and installation of a large production infrastructure on

site, which has to operate far away from shore with little downtime as possible.

11



Offshore discoveries need to be larger to be economical. There are economies of scale gained
by having costly facilities on site to access one large discovery or multiple ones
simultaneously, spreading investments across a long operational life. However, with
innovations like floating platforms, subsea technology, flexible risers and horizontal drilling,

the industry developed capabilities to exploit smaller fields as well.

These new technologies also made it possible for the industry to move into deeper waters and
other difficult environments. From the 1990s and into the 2000s this led to a stream of even
more complex megaprojects. At this time, ultra-deep fields in US Gulf of Mexico, Brazil and
West Africa, were the largest developments. Other regions followed the same trend. In his
book on megaprojects, Edward Merrow (2011) argued that the depletion of easily accessible
fields would continue this trend, making new projects even larger and more complex. The
scale of floating platforms and complementary systems is such that even small and medium

sized projects for offshore standards will still be defined as megaprojects.

Now, in the 2020s, the offshore industry looks back to 50 years where megaprojects have
been the dominant features of its activities. The problems surrounding offshore oil and gas are
also the same ones found in the broader megaproject environment, the most recurrent ones
being cost overruns and delays. The majority of megaprojects in offshore oil and gas can be
classified as failures and suffer from operability problems (Merrow, 2011). Evidence of cost
overruns in offshore is further supported by industry reports (EY, 2014; Oil & Gas Authority,
2017) and academic research (Olaniran et al., 2015).

3.2. Scope of megaprojects in the offshore industry

Offshore projects differ significantly, depending on field characteristics. When oil or gas
reserves are big, operators will likely develop a production infrastructure on site. The most
visible part of an offshore infrastructure is a platform, which contains facilities and equipment
on a surface deck to perform tasks like processing, monitoring and controlling production,

drilling, accessing the wells, housing the crew and storing oil.

Offshore platforms can be fixed to the seabed by substructures with tubular steel or reinforced

concrete; or they can float like ships, with their hulls moored to the seabed. The choice of
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what tasks should be performed on site and what type of substructure is best for a given field
are made according to features like water depth, distance from shore or other installations, the

proximity of existing export pipelines, weather and sea characteristics, etc.

One less visible part of an offshore infrastructure is the system of equipment in the seabed
that operators install with the purpose of monitoring and controlling what goes in to and out
from the wells. It is not always necessary for operators to have subsea systems, but it has
become a standard application. A pipeline network transports production fluids from the
subsea production system to the host facility and also carries hydraulic fluids, chemicals and
electric power from the surface to the subsea production systems. Subsea production systems
can be spread across kilometers away from each other and the platform, thus enabling

operators to cover a wide area.

Some reserves are not large enough for a standalone platform to be economical. In that case,

operators will investigate the possibility of connecting the discovered field to one or multiple
platforms that are already operating nearby. In mature areas, there are numerous platforms in
place that can be used to host output from smaller fields. Projects that don’t use standalone

platforms are called tiebacks.

There are two types of tiebacks. One is to use the subsea production system and connect the
reservoir to the host platforms through subsea pipelines. The other is to place the equipment
on slim facilities on the surface, like a much smaller fixed platform, which doesn’t perform as
many tasks. The first type of concept is called a subsea development (or a subsea tieback),
and the second one is an unmanned wellhead platform. Is also extremely frequent for
operators to increase production output of their fields in phases, creating a standalone facility

first, and then adding tiebacks in subsequent phases.

3.3. Contracting and innovation in the offshore industry

There are many sectors where the unique and discontinuous nature of demand for
megaprojects makes it hard for project owners to implement new ideas. Oil companies, on the
other hand, are serial clients. They have a steady demand for megaprojects, which they

undertake in collaboration with a well-established ecosystem of suppliers. This put oil

13



companies in a good position for introducing innovations in contracting, which are later

disseminated to other project-based sectors.

One innovation of particular importance was the alliances and partnerships with suppliers in
the North Sea (Barlow, 2000; Green, 1995; Green and Keogh, 2000; Halman and Braks,
1999). At the turn of the 1990s, there was a general acknowledgment that the easily accessible
fields, with bigger economical margins, were already being explored, and that future projects
would comprise one or many of the following characteristics: smaller reservoirs, deeper
waters, distant from shore or existing infrastructure, in technically complex areas, and new
markets (Moksnes et al., 1995; Inderberg & Lunde, 1994; Gardiner & Monroe, 1994; Moum
& Laskemoen, 1993). Adding to this was the fact that oil prices never recovered from the

plummeting in 1986, further increasing the pressure to reduce development costs.

In line with concerns about the competitiveness of the North Sea, cost-reduction programs
were established to reboot investment activity, containing policy proposals and recommended
practices for the industry. Among them was the implementation of alliances. The concept
covered a wide spectrum of business relationships that moved away from lowest-purchase
price bidding towards performance-based incentive contracts, although the contract language
was just a part of it. The real driver for oil companies was to make better use of the resources
residing outside their organization: technologies, staff, assets and experience of their
suppliers. The contracts were supposed to reflect the new roles that were being assumed by
them, coupling incentives for project participants to maximize the application of technical and

commercial solutions.

A well-known case of alliances was the development of marginal fields in the UK sector of
the North Sea (Littlewoord, 1995). In particular, the pilot projects by BP, which became case
studies for alliances worldwide, namely Hyde, Harding and, especially, the Andrew field, the
most famous of all (see vignettes about the Andrew field in Barrow [2000, p. 980], Morris
[2013, p. 79], and Miller & Lessard [2000, p. 66]).

Simultaneously, in the Norwegian sector of the North Sea, projects were being developed
under a similar framework for collaboration (Moum & Laskemoen, 1993). However, it was
the Norne field that represented a groundbreaking shift towards integrated teams and optimal

use of supplier’s competence (Vold, 1995). The pattern among all was similar: contractors
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were to assume prime responsibility for the design and execution of various elements of the
field facilities, with involvement of operators reduced down to a small core management

team.

The alliance principles were disseminated across the entire engineering sector. One influential
work in the British construction industry is the report Rethinking Construction, from 1998,
which credited partnering and alliancing as powerful tools to deliver performance
improvements (Egan, 1998; Murray & Langford, 2003). Its chairman, John Egan, served as
BAA’s chief executive, and he planted the seeds for what came to be one of the most popular
successful partnering agreements in the megaproject literature, for the construction of

Heathrow’s airport Terminal 5.

3.4. The Norwegian offshore industry

It’s been long since Norway had a continuous stream of large and very profitable fields being
discovered. They have become rarer, although there are still outliers like Johan Sverdrup, a
field discovered in 2010 which started production in 2019. Its recoverable reserves are
estimated to be much larger than any other field discovered in this decade. However, despite
being a declining offshore market, oil and gas still remains Norway’s biggest export
commodities, and the Norwegian oil and gas supply chain is the second-largest industry in
terms of turnover (Norsk Petroleum, 2019). It goes to show the significance of offshore oil

and gas for the country.

Figure 1: Total Investments in the Norwegian Continental Shelf (Norwegian Petroleum

Directorate, 2020)
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Figure 5 Distribution of PDO cost estimates by development concept and period. Planned
n 2007-12

2 totalled NOK 474 billion in 2019 value. The overall cost estimate for 2013-18

Since 2007, almost 100 bi NOK were invested in the Norwegian Continental Shelf (NCS),
according to the Norwegian Petroleum Directorate. During this period, there were 38 new
subsea developments, 7 new floating platforms and 14 new fixed platforms. Tieback projects
have far surpassed others as the concept of choice, given that new discoveries are generally
smaller, and Norway has a well-established offshore infrastructure to support production
without the need for building large new facilities. The majority of oil finds being developed
since 2007 had less than 15 million standard cubic meters of oil equivalent (scm oe) and their

cost will range from NOK 3 bi and NOK 10 bi, with an average of NOK 6 bi.

In terms of performance, Norwegian offshore projects are doing well, comparatively. Every
year, the Ministry of Petroleum and Energy (MPE) presents a document for the Storting
(parliament), reporting the status of ongoing energy projects. It includes the initial cost
estimates with the updated ones, as the projects progress, thus providing official data on cost
overruns. These documents, called Prop 1 S, date back from the early 00s. They provide a

good overview of project performance in the Norwegian Continental Shelf.

Of a total of 66 projects approved during 2007-2018, only 11 (17%) had cost overruns above
20%, which is considered to be an acceptable uncertainty range. All projects combined have
an average 8% increase from initial estimates, totaling NOK 75 billion. The vast majority of

projects with overruns date prior to 2013. Post-2013 had a cost reduction of 8% on average.

According to an analysis made by the Norwegian Petroleum Directorate (NPD), called Project

Execution on the Norwegian Continental Shelf (2020), two factors account for that. New

16



discoveries in the NCS are increasingly marginal, which means that there needs to be a
stronger focus on cost efficiency so that projects are sanctioned in a lower oil price
environment, with the strong competition of shale oil and renewable energies. Also, the NPD
had increased its follow-up of projects in the planning phase since 2013, adding more

formalized feedback to licensees at appraisal and select phases.

Improvements in the overall performance of Norwegian projects is credited to changes to
form of contracts and collaboration between operators and contractors. In the Norwegian
Petroleum Directorate (2020) report, they comment: “The significance of ensuring continuity
of main contractor(s) from FEED [a type of basic engineering contract] before the PDO to
detail design afterwards has been highlighted by several development operators in meetings
with the NPD. This helps to ensure that suppliers are familiar with the project when detail

design starts and have ownership of the chosen solutions” (p. 30).

The importance of contractors in achieving cost efficient solutions is backed up by another
report, wrote on behalf of the Norwegian Energy Partners, NORWEP (Henriksen, 2019).
Emphasis is placed on joint work between contractors and operators during planning to trim

out excess requirements.

3.5. A lifecycle perspective to offshore megaprojects

Developing an offshore field is a lengthy process, which can take up between 5 to 10 years
from when the field is declared commercial to production start-up. The front-end starts when
a discovery is made. Operators will conduct an appraisal program to assess all relevant
information about the reservoir and confirm if the discovery is commercially attractive.
Concurrently, they will start narrowing down the development options and host types. First,
operators and their partners in the project explore a list of concept alternatives that fit the
particular field. Then, they go through an organized convergence process, knocking out
options that are less attractive, retaining the ones that are more, and carrying them on to next

phases, until all are confident to execute the concept that was chosen.
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Each stage has a corresponding level of definition and a scope of work, followed by a formal
decision gate (DG), in which all concessionaire partners in the field make a formal decision

whether they want to advance to the other phase or stop the project.

The front-end in offshore projects is generally structured with 3 decision gates. The purpose
of the first phase is to confirm the feasibility of the field (DG1), the second one to select a
concept (DG2), and the third one to develop this concept for a formal investment decision
(DG3). The structure of the front-end is a legacy of the late 1980s and early 1990s, when
operators begun to adopt the front-end loading methodology, or FEL (Gass, 1999; McClung,
Brooker and Laine, 1996; Steffensen and Karstadt, 1996; Woodruft, 1997). Most companies

nowadays have adopted a stage-gate project management process for megaprojects.

FEL is a structured approach to investing resources in the planning phase. It places value on
experience early in the project development process, to avoid interface conflicts between
design groups, and weaknesses in the overall design (Knowles, Selwa and Bankes, 1999). It
has been promoted by the consultancy firm Independent Project Analysis, which has been
working with operators since the 1980s. Its leader, Edward Merrow (2011), has been a strong

advocate for the adoption of FEL to support megaproject planning.

4. Methodology

This thesis results from a multiple-case study with suppliers and operators in the Norwegian
offshore oil and gas industry. Interviews were made with 72 informants that are directly
connected to offshore projects. Data collection was focused on the engineering and
construction segment. It excludes other very important firms that provide seismic or drilling

equipment/services.

My work as a PhD candidate was part of the Globoil project, which had as its primary goal to
study transformations in the Norwegian offshore oil and gas sector, using a set of broad
research questions and work packages (Globoil, 2017). In the first months, a series of
meetings were made to divide responsibilities in the program. I took responsibility with
following-up on a topic explored for the first time in another research project about offshore

oil and gas led by TIK, called SIVAC, or Supplier Industry and Value Creation (Thune,
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Engen and Wicken, 2019). The topic was the emergence of FEED contracts [a study for basic
engineering] in offshore oil and gas as evidence of how new forms of contracts were being
developed by industry actors to collaborate under uncertainty. My work was to pick up where
SIVAC had left but using new data on the collaboration between operators and suppliers and

the adoption of FEED contracts.

4.1. Research project context

In 2018, researchers from the University of Oslo launched the Globoil project in collaboration
with other universities to study transformations in the Norwegian offshore oil and gas
industry (Globoil, 2017). Globoil was effectively a spin-off from SIVAC, another research
project on offshore oil and gas within the same university a few years earlier (Thune, Engen
and Wicken, 2019). Many researchers that worked in the SIVAC project went on to

collaborate in the Globoil project.

In SIVAC’s book closing remarks, scholars Charles Sabel and Gary Herrigel (2019)
compared the development of new contracts in offshore oil and gas with that of the
pharmaceutical and automobile industries. For Sabel and Herrigel (2019) the reliance on
external actors to innovate and the pervasive uncertainty across all industries were two factors
enabling the creation of new forms of contracts, which are more open-ended in terms of their
outcomes and have an explicit aim to encourage collaboration. This analytical framework was
very influential in the beginning and served as a starting point for the works in the Globoil

project.

One gap in the SIVAC book was the absence of a project level analysis. Contracting
innovation in project-based sectors is better understood when considering definition phases,
stage-gate controls, site conditions, technology parameters, stakeholder involvement, to name
a few. Moreover, unlike long-term operational tasks where suppliers provide mass
components on a regular basis, in most project-based sectors the relationship with suppliers is
dismantled after a one-off asset is delivered, limiting their ability to develop continuous

improvement practices.
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My research work aimed at developing Sabel and Herrigel’s (2019) argument further, by
exploring how the need for innovation and collaboration define contracting strategies in a
project context, more specifically, megaprojects, where uncertainty and complexity are a
dominant condition. As discussed in previous sections, megaproject organizations have
adopted new forms of contracts to encourage collaboration with contractors. More prominent
experimentations with contracting were the build-own-operate model and partnering
agreements. At the time of my research, other alternatives were being developed such as

front-end studies and two-stage tendering. Those were the object of my research.

4.2. Primary data collection

The process of primary data collection is best described in four phases. In my first year, until
the summer of 2019, my main objective was to learn about the offshore industry: the work
packages, key suppliers, technologies and different concept solutions. For that purpose, many
interviews were made without focus on any specific subject. The objective was to have open-
ended discussions and learn the development of collaborative relations between oil companies

and suppliers.

The first 20 respondents in this first phase of research can be roughly divided in three
clusters: TechnipFMC snowball interviews; smaller suppliers developing innovative products;
and specific projects by smaller operators. First, I had a breakthrough with an engineer from
TechnipFMC, one of the largest firms in the industry, who set up a program for us. Many
topics were discussed with several respondents, such as product innovation, relationship with
sub-suppliers, and FEED studies. Second, I spoke with four different smaller suppliers to
learn the story of their innovative products, from idea to commercialization. Lastly, I spoke
with managers from Spirit and Neptune about the contracting strategies for their offshore

projects, respectively, Oda and Fenja.

A second phase of research started in June 2019, when the Globoil project had the first group
interviews, organized by Helge Ryggvik and me. As a result, the three interviews from
17/06/2019 to 18/06/2019 were the only ones in my sample I was only an observer. The

second phase of data collection and analysis was very much focused on contracting strategies,
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like FEED studies and alliances. There was also two interviews with Lundin representatives

about (1) the Edvard Grieg project and (2) the contracting strategies used by the oil company.

From the second to the third phase there is a 6-month gap approximately. It coincides with the
Covid-19 pandemic, which made it impossible to have physical interviews, our main form of
data collection. It was also an interim period where I had done enough research to reflect on
how I wanted to organize my findings in different papers and also what respondents I should
approach next. By that time, I was already drawn to the megaproject literature, so I had a
clearer idea on how the experience of offshore firms in Norway could be useful to discuss

problems related to megaprojects.

I decided to write three papers. The first two would be about the emergence of front-end
studies as a contracting innovation in offshore megaprojects, including FEED contracts. The
third one would be a single case study on the megaproject Johan Sverdrup I. The reason for
that single case study was that Johan Sverdrup had been delivered on time and below budget,
which it is identified by the megaproject literature as a key problem. The focus on the third
phase of research was to talk with people that had important roles in Johan Sverdrup, and,
when possible, have 15 or 20 minutes to also confirm findings about front-end studies. Only
the interview with an Wintershall respondent did not cover the Johan Sverdrup megaproject in

the third phase.

The fourth phase was mostly about confirmation of the main findings. The interviews with
Sevan Marine and the last two ones with respondents from Aker Solutions and Aibel were
important to confirm some details of front-end studies. There was one interview with three
auditors from the Petroleum Safety Authority, to understand performance problems in a
project called Johan Castberg, and compare it with Johan Sverdrup. Another interview worth
mentioning was with the project director for Johan Sverdrup who was acting at the time of
our interview as Aker Solutions’ CEO. There were also four interviews with AkerBP to
discuss their alliance portfolio and collaboration with suppliers in many offshore projects in

Norway.

In total, 67 semi-structured interviews were made with 72 informants. The interviews lasted
from 90 to 120 minutes. All interviews were recorded and had parts transcribed. The

respondents were mainly identified online, by searching for specific roles and names of firms.

22



Most of the respondents had LinkedIn pages, with detailed description of their
responsibilities. They were approached by e-mail. In other cases, respondents were suggested

by others, in a snowball approach.
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4.3. Secondary data collection

A lot of secondary data was collected in parallel with the interviews during the three and a
half years of research. I created a database with all offshore projects developed in Norway, by
merging publicly available information from the Norwegian government. Every year, the
Ministry of Petroleum and Energy (MPE) presents a document for the Storting (parliament),
reporting the status of all ongoing energy projects, with the updated costs. These documents,

called Prop 1 S, date back to 2000.

Once data from Prop 1 S documents was consolidated, I studied most projects individually,
using three sources. The first source was a virtual library of technical literature on offshore oil
and gas projects, including peer-reviewed papers presented at the most prestigious conference
in the industry, the Offshore Technology Conference. The second source was a specialized
media outlet that covers offshore projects worldwide, called Upstream Online. The third
source was a database on global offshore projects provided by Rystad, an oil and gas

consultancy firm, which the Globoil project made a subscription for all its researchers.

Below is a table with information about projects in Norway. Based on this, I would search

online about contracts and suppliers, using mostly OnePetro or Upstream Online.

29



AOBQIL] BISqNS €9L1 LSST [nSoys 810¢

ULIOHB[d Peay[[o M\ pauuewIu) €198 SILS 1S9A I3ue(} [[eY[BA 810¢

onpow Suissaoo1d MaN + Jorgal], BasSqNS €LSL 108L I dais ¢ asej [jon 8102

soredwo I, Basqns /m uuopied dn-syoef $S26 7798 juotdo[oAap mou oWk 10T

JOBQIL] BIsqNS oL 6598 [3nyice 810¢

3oBQOL] BasqNS L9L6 8786 BAOU 810¢

AOeqgaL] BasqnS 0Zr0l 68901 eluoy 810¢

NOBQALT, BISqNS LS961 78102 (das) 100load uorsuedxs axous 10T

sojedwo ], easqng /M OSdA LEO6Y €Sr6v 3roqiseo ueyol 810¢

S[[oMm uondafur Mau + s[om uononpoid MoN 0€22 0€22 7 9se] e1sI[/puepays syejns 6102

AOBQIL] BISqNS (4945 cors BAND 610¢

JOBQIL] BasqNS £6v9 €6v9 Sroafos 610¢

ULIOJJe[d $S9901d + Ieqal] Basqng S99y €90ty 11 dnupoas ueyol 610¢
suolqq ON suolqtq 3ON

(poynduuis) ydaouo)  gewnsy Jse|  Aewnsy [eUISLIO dwieN ppPIA 183X Odd

KemIoN ur s309[oxd 210ySjo yaim 19seIR(] T dqeL

30



(s1911enb Surar] pue Suissaoord) uope[d poxIg cyETe 9812¢€ 3ony eurd €10T
sore[dwa I, easqng /m Jedg LSLLE 65S€S¢ uo9)suey Bjsee €102
wo)sAS aurjadid sen LYZ1 9/11 SurupiojiAeisses ep3oyeIrsin 10T
AoeqaL], BOSqNS oISy €eLE aIpuAyy ¥10¢
orqaL], BIsqNS 8¢ €eos UQepSYeJuLl sYeJ[[n3 I [ni ¢1oc
AoeQIL], BOSqNS 434! 0rS9l elLrewt S10¢
suuioped ¢ /am 39U PIALY 0£786 L996T1 1 dnap1aas ueyof S10C
s[[om uononpoid maN + wioped PeaY[[oM PauuBWUN 1969 G868 7 uayue[J1saa 510qaso 910C
(H-we1] woxy pa[[LIp) s[[am uononpoid mau g €801 1001 3urpifq L10T
uorjoafur 193em 10y 9e[dwo) Basqng I1SL1 0L€T OA /7 JS1JONO L10Z
AoeqaL], BIsSqNS £68¢ [6¢¢€ pregin L10T
3orQaL], BIsqNS 169¢ (4884 a3neq L10T
AoBQIL], BOSqNS 99¢¢ 99LS epo L10T
AoeqaL], BOSqNS LSOS L18S elsan L10T
AoeqaL], BIsSqNS LELOT 17601 utjeap L10T
woje]d SunsIxo Ul SUOLEILIPOIA 2620¢C 66LS1 oy pIofu L10T
suolqq ON suolqtq 3ON
(poyrduuts) ydoouwo)  djewysy Ise]  ewysy [BUISLIO dwreN pRIA 183X Odd

31



AoeqaL], BIsSqNS cl9vy 6v9% JwAy 110¢
¥OBQaL], BISqNS €65Y v8%S [uorsuedxy 10§ S10g0sQ] ourafs 110C
AoeQIL], BOSqNS TLES 808¢ 1os punsia 110¢
soje[dwo], easqng /M OSdA 68011 96171 1reus] 110¢
(pauurwup)) Wope[d PaXI] 867CC $¥00T uowseA 1102
oje[dwo) uonoa(ur I9jeM BISqNS PUL WIOJIR[J PIXI] 666LT 6687 1S YSIJOYd 1102
(uonepOWIoook pue peay[[om) wioje]d paxIg LSOOV 66£6¢ [S L/z 9syPId] T JSYPIo 110¢
AoeqaL], BIsSqNS 119¢ §s9¢T onel c10¢
3orQaL], BIsqNS 14447 12234 UITBAS ¢10¢
AoeqaL], BOsSqnS 60LS 6CCS e[Aoq (4014
AoeqaL], BIsSqNS €eorl ¢TI0l pInys (4114
ore[dwa [, uorssardwo)) sen easqng 86107 YTLI [uorssaxdwiod 1ojemispun] piegse 7102
ULojye[d poxtq 8¥8S¢C SIyee Fou3 preaps 10T
0S4 + wojie[d paxtq ¥609¢ £9¢0¢ ogur] unrew (41414
AoeqaL], BIsSqNS wsL [SSL T ©1jop §10qaso €10¢
3ry dn-ypoef + wiope[d paxIg 69tLT 688LT uosee JeAl €10¢
suolqq ON suolqtq 3ON
(poyrduuts) ydoouwo)  djewysy Ise]  ewysy [BUISLIO dwreN pRIA 183X Odd

32



JOBQIL], BOSQNS €9001 1€99 eSoA L00T
wope[d PoxIg 0296% 17057 [Lnioey Hd] Sul[yiamnaopia [jeyjea L00T
soje[dwo ], asqng /M qNSIaS 243 LE6OE ol L00T
soje[dwo], easqng /M OSdA LTILY v165¢ ATRYS L00T
}oBQaL], BISqNS 1971 T0€T e1K131on4 800¢
S[[om uonoafur moN Tss1 L9TT uolsyofursses q [jon 800¢
JOBQIL], BOSqNS 7988 SPI18 urAlow 800¢
}OBQIL], BOSqNS 0TIS LE6Y TeAJas0 600
soje[dwo [, easqng /M OSdA [edHpUIAD) T9L0S T6STE 1e1jo3 600¢
JOBQIL, BOSqNS 8¥0¢ €SLT wAn 0102
}OBQAL, BISqNS 9LET 878¢ odne3 010¢
}OBQII [, BOSNS 9Lt 91y [nrew 0102
woje[d paxIg TLSOT 9580C unipng 0102
JOBQIL, BOSqNS $TsT b6E1 e[je 110C
}OBQIL], BOSqNS SLL 6vhY pIyuAiq 110C
JOBQIL, BOSqNS 005+ 08¢t 1s@pIou SIPSIA 110C
suoriq SION suor[q SION
(poyrduuts) ydoouwo)  djewysy Ise]  ewysy [BUISLIO dwreN pRIA 183X Odd

33



JOBQIL] BIsqNS 0S¢ IL1 yoous €00¢

(ouroySury woij pa[[Lp) S[[oM uononpold mau 0801 8701 180 duioy3uLl S00T

orqal], Basqng 11943 LO8I oue|q ¢00¢

uonosfur pue uoneredss 19jem 10j oje[dwo) BISqNS 972C €181 J01 SIp10} S00T

3oBQOL] BasqNS 90v¢C 0co6l ©)]op 519qas0 $00¢

wopeld dn-yoer 190¢ ¢60¢ OAJOA ¢00¢

AOBQIL BISqNS VLT 91¢¢ offra ¢00¢

JOBQIL] BasqnS 8LSY 979¢ 10T SYBJUILL/SHBIULNS €00¢

3oBQOL] BasqNS 605¢ LL6E 1s@ wrely $00¢

swiiojye[d SunsIxo ur SUOEOLIPOIA 9L¥81 96t11 [o311 @ye[] pIofyers 00T

JOBQIL] BIsqNS CLIST SL8YI SueyLIA) 900¢

(Feque ] woij pI[[UIpP) [[oM uononpold mau auQ ove €I¢€ 1S9 Jequie) L00T

JorQgaL], Basqng ¢98¢ €86¢ oAl L00T

AOBQIL] BISqNS 1443 (4514 Adl L00T

oBQaL] Basqng 8C9¢ 6€0¢ punjoa L00T

(NdON) 28e10)g eOSqNG /M wLIONE[ dn-3joe( 14584 v68Y owk L00T
suolq ON suolqq 3JON

(poyrduuts) ydoouwo)  djewysy Ise]  ewysy [BUISLIO dwreN pRIA 183X Odd

34



JOBQIL] BIsqNS £60¢ 999¢ [T 100T
SuLIope[d peay[lom ¢ €00¢ 39 4% oNque[J [Tey[eA 100¢
AoeQIL], BOSqNS 129¢ ILSY 1soA wrely 100T
soje[dwo ], Basqng /m qnsIwdg SLETT 9¢ELl unsLry 100T
sen) 110dxo 03 auradig 9T €SLT 110dsy9ssed punsia 7002
AOBQIL], BOSqNS 01¢ CL8I QWIS 200¢
AOBQIL BISqNS (12494 L08T UONUAXA SIPTIA <00¢
JBUIULIS) 910YSUO 0} Basqng 0Tst9 or8ey nagous <00¢
39eqaL] BasqQNG 8781 9611 Inpynns-[10s 510qaso £00¢
AOBQIL] BISqNS 80S¢T (4444 UAUB[JISIA 310GasO €00¢
WIoJIB[d SS9301d pue Pest[[o SYeol (447! [N /2] 1539A s1joYd £00¢
oAl BOsqNG CELE 14233 pm ¥00¢
soye[dwo [, Bosqng /M OSdA STLl 1998 WISYA[E ¥00¢
[eUIUIIS) 9I0YSUO 0} BISqNS LTZ1L01 78STL oSue[ usuio $002
woysAg auradig sen 1621 SITI Modsyoesses piofu $00T
woysAg autadid sen LITT 886S1 Sury uadure) ¢00¢

suolq ON suolqq 3JON
(poyrduuts) ydoouwo)  djewysy Ise]  ewysy [BUISLIO dwreN pRIA 183X Odd

35



wiope[d Py M 10 1 8€0 1 Tequie) 0002
ourfadiq + SUOIEIYIPOIN 324! 00¥1 orssean[ suroygurr 0002
(uonoaluy 10)e A\ ) WLIOJE[d POXI] LY6L 0L8% uofsxofuruuea freyrea 0002
(Sursseoo01d pue Julf[LIp ‘UOLEPOWIOIIE) WLIOJIR[ PIXI] 87001 TT96 wieqayAY 000¢
wLIoj1e[d PBIY[[dM 6188 §SS6 ouroysuLr 000¢
(Surssaooid pue SUI[[LIP UOIIBPOWIOIIR) WIOHR[J PIXI] 99861 660L1 oueid 000T
YOBQIL], BISqNS 16L 099 deA 100C
}oeQIL], BISqNS LSOT 8€1T uA31s 100C
suoI[[iq MON suoI[iq YON
(poyrduuts) ydoouo)  djewysy Ise]  ewWHsy [BUISLIO dwieN pRIA 183X Odd

36



4.4. Research validity

Following Eisenhardt (1989), using multiple data collection methods provides a stronger
substantiation of the constructs in case study research. The vast information about Norway’s
offshore oil and gas projects available in specialized media and conference proceedings
guided the interview topics and contextualized the information provided by informants.
Moreover, the interviews provided meaning and details that were not found in archival

sources.

Contractors or oil companies often have different interests, which can affect the research
validity if a disproportionate amount of interviews is made with one type of firm in detriment
of the other. Therefore, sampling needed to be wide (many firms) and diversified (many
segments). As seen in table 2, [ created a representative sample consisting of suppliers and
operators with different organization sizes and areas of specialization. The sample includes
the four largest EPC (Engineering, Procurement and Construction) contractors for offshore
projects, in terms of revenues in Norway: TechnipFMC, Aibel, Subsea 7 and Aker Solutions.
All oil companies in the sample have been involved in important projects recently in the

Norwegian continental shelf, including Equinor, the largest oil company in the country.

Other measures to increase validity were confirmation interviews on phase III and IV of data
collection, peer defriefing and member checking (Robson, 2002). After two and a half years,
speaking with 34 respondents, and building a solid knowledge of contracting strategies and
adoption of front-end studies, I still conducted many interviews to confirm what had been
described to me before. I also presented and discussed my research with others at the Globoil
project who could provide helpful criticism. Lastly, I circulated paper drafts and reports
among respondents and asked them for comments or corrections. This proved very useful, as

the rate of reply was significant. With some respondents I even had validation interviews.
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Table 3: Main segment (simplified) and number of respondents from firms in the sample

Main Segment Company Number of
Respondents

EPC Contractor SPS/SURF TechnipFMC 9
Operator Equinor 9
Engineering and EPC contractor SPS Aker Solutions 8
EPC Contractor Topsides and Steel Jackets Kvaerner 4
EPC Contractor SURF Subsea 7 4
Operator Aker BP 4
Supplier Instrumentation, Automation and Power from ABB 3
Shore Cables

EPC Contractor Topsides Aibel 3
Engineering Services Hull Sevan Marine 3
Operator Lundin 3
Operator Neptune Energy 3
Engineering Services SURF IKM 2
Sub-supplier Subsea Equipment NOV Seabox 2
Operator Wintershall 2
Sub-supplier Polymer Solutions Trelleborg 1
Suplier Installation Allseas 1
Sub-supplier Drilling Equipment Cubility 1
Sub-supplier Subsea Equipment FSubsea 1
EPC contractor Topsides KBR 1
Supplier Instrumentation and Automation Kongsberg 1
Contractor Accommodation Modules Leirvik 1
Operator Spirit Energy 1
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4.5. Data analysis

The central research objective in this thesis is understanding how contracting innovations
impact joint exploration and exploitation in megaprojects. Addressing this matter imposed
several critical considerations for data analysis. Firstly, it required identifying examples of
innovations being explored within the offshore industry, thereby providing insight into
current technological advancements and trends. Secondly, the task involved identifying
specific contracting innovations and connecting them to the methods by which exploration
was organized by oil companies. An additional challenge lay in comprehending the impact of
these contracting innovations. Here, impact refers to what was made possible to explore in
collaboration with contractors, as well as the anticipated benefits. It is a term that encapsulates

both the exploratory potential and the advantages arising from these explorations.

Finally, these various strands of investigation were synthesized into four major themes, each
offering a unique perspective on the subject matter. These themes were revised and organized
to present a comprehensive view of the research question, representing the innovations
pursued in the offshore industry, how exploration is organized, why contracting innovations
are used, and the benefits or rationale for joint exploration. These four themes encompassed
39 descriptive codes based on participants' responses, capturing the essence of the

participants' views, experiences, and insights.

A. What Innovations Are Being Pursued in the Offshore Industry:

The data delineate a series of innovative developments that are shaping the offshore industry.
The emergence of electrification and power-from-shore technologies signals an industry-wide
shift towards sustainable energy practices. The implementation of pipeline bundle technology
and electric trace heat adds momentum to the transformations happening in the subsea
segment. Standardization, along with developments in the design of steel structures and new
construction methods, underscores efforts to create more efficient practices across the
industry. Furthermore, integrated work packages are indicative of a trend towards vertical
strategies, combining technologies that were previously provided by different companies
under separate contracts. Lastly, the adoption of new floating platform concepts in the
Norwegian Continental Shelf over the last decade represents a major development, as it
provides oil companies with more alternatives for field development through alternative

technologies.
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B. How Exploration Is Organized:

Exploration within the offshore industry is characterized by a convergence process, organized
in different front-end phases and study types, alluding to a process of increasing design
maturity. The participation of multiple suppliers reveals a collaborative model, enabling
diverse expertise and perspectives to be integrated into the front-end phase. Contractor
continuity suggests a system that harmonizes the need for broad exploration with the
imperative for competitive development. The data highlight that competition, whether

through FEED or Pre-FEED studies, plays an integral role in fostering innovation.

C. Why Front-End Studies Are Used:

Front-end studies serve as a critical mechanism in the exploration process, as elucidated by
the data. They act as a tool to explore various contractors' strengths, competitive advantages,
alternative concepts, and novel design solutions. These studies are instrumental in
investigating different problems and their relationships to infrastructure, thus providing
comprehensive insights into a project's feasibility and challenges. The emphasis on exploring
new technologies, whether adapted from other environments or recently developed, signifies
an industry that must balance its risk aversion while simultaneously remaining receptive to
technological advancements in other contexts. The focus on standardization and market

competencies reflects alignment with broader global trends.

D. Benefits or Rationale for Joint Exploration:

The data affirm that joint exploration in the offshore industry is underpinned by several
mutually reinforcing objectives. Reduction of costs through various means, time optimization,
design simplification, and shared responsibility are evident, reflecting a concerted effort to
align the objectives of different stakeholders. The themes articulated through these insights
provide a nuanced understanding of the current landscape in the offshore industry,
showcasing the pivotal role of innovations in shaping future trajectories and operational

excellence.
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Figure 3: data analysis

A What Innovations Are Being
Pursued in the Offshore Industry:

Al Electrification of Subsea Equipment

A2 Standardization

A3 Design of Steel Structures

A4 Power-from-Shore Technologies

AS_ Pipeline Bundle Technology

AG6. Electric Trace Heating for Pipelines
A7.Development of New Construction Methods
A8 Implementation of Integrated Work Packages
A9 New Platform Concepts

B. How Exploration Is Organized:

B1. Through Different Front-End Phases

B2. By Utilizing Various Types of Front-End Studies
B3. By Increasing Studies in Design Maturity

B4. By Including Multiple Contractors

B5. By Ensuring Continuity of Contractors

B6. Through the Use of Competition

B6.1. FEED Competition

B6.2. Pre-FEED Competition

C. Why Contracting Innovations Are
Used:

C1. To Explore Various Contractors’ Strengths

C2. To Explore Contractors' Competitive Advantages
C3.To Explore Alternative Concepts

C4. To Explore New Design Solutions

C5. To Explore Solutions to Different Problems from a Systems
Perspective

C6. To Explore New Technologies

C6.1. From Different Environments

C6.2. Developed in Recent Projects

C7. To Explore Opportunities for Creating Value

C8. To Explore Materials and Standardization Efforts

C9. To Explore Market Competencies for Portfolio Decision-
Making

C10. To Explore Contractors' Knowledge of Their Solutions
C11. To Explore Contractors' Knowledge About Costs

C12. To Explore Contractors' Creativity

C13. To Explore Contractors' Ability to Improvise During
Execution

D. Benefits or Rationale for Joint
Exploration:

D1. Reduction of Costs

D2. Simplification of Design

D3. Sharing Information About Costs
D4. Reduction of Time

D5. Optimization of Design

D6. Increase in Maturity

D7. Reduction of Tender Costs

D8. Sharing of Responsibility

D9. Enhancement of Efficiency
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5. Findings
5.1. Summary of papers — a lifecycle perspective

The papers in this thesis are organized according to critical opportunities for innovation that
are presented at different lifecycle phases of megaprojects. The lifecycle perspective is useful
to respond to the research gaps in a systematic way, building on the argument provided by
Davies et al. (2014) that opportunities for finding new practices, processes and efficiencies
emerge over different phases in a megaproject, and that owners need to develop capabilities to

seize the opportunities when they arise.

The first paper focuses on the early phases of the front-end, where evaluating alternatives is a
crucial task for innovation. Contractor involvement during this project stage is commonly
referred to as early contractor involvement. In Norwegian offshore projects, front-end studies,
called appraisal, feasibility, concept, and FEED, have been used to organize early contractor
involvement. The primary research question for the first paper is how this form of early
contractor involvement facilitates exploration and exploitation during the front-end phases of

megaprojects.

The second paper examines the later phase of the front-end, occurring after a concept is
selected but before an execution contract is awarded. This stage offers opportunities for
optimizing design with constructability input and creating synergies between planning and
execution sub-phases. In the offshore industry, oil companies have started awarding contracts
that integrate this last planning stage with execution contracts, known as two-stage tendering.
The second paper seeks to comprehend the reasons behind the adoption of this contracting

approach in the offshore industry and how it influences ambidexterity.

The third and final paper takes a comprehensive view of the megaproject lifecycle, with a
specific emphasis on the execution phases: detailed engineering, procurement, construction,
and installation. Megaproject delivery is heavily influenced by uncertainty, making
innovation for adaptation and responsiveness crucial. However, encouraging adaptation
becomes complex when multiple contractors are involved. Therefore, the third paper aims to
understand the processes that project organizations can employ to achieve a balance between

routine and innovative actions in complex project coalitions amidst uncertainty.
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Figure 4: A lifecycle perspective
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Essential background information for understanding all papers is the range of technologies
and processes targeted during the exploration in the front-end phase of the offshore industry.
This encompasses various aspects, such as Electrification (A1), Standardization (A2), Design
of Steel Structures (A3), Power-from-Shore Technologies (A4), and so forth. The inclusion of
these aspects highlights the multifaceted technological advancements within this field and

other management innovations.

In Paper 1, the emphasis is predominantly placed on the organization of exploration through
front-end studies. This includes the analysis of different front-end phases, the utilization of
various types of front-end studies, and the engagement of multiple suppliers, among other
factors. There is also a substantial focus on why front-end studies are used, examining aspects
such as the exploration of different contractors' strengths and creativity, as well as

opportunities to create value.

Paper 2 builds on the themes explored in Paper 1, placing a more substantial emphasis on
ensuring continuity of contractors and the use of FEED competition and Pre-FEED
competition in the context of two-stage tendering. The centrality of these codes aligns with
the paper's focus on the importance of continuity from FEED to EPC, as well as the vital role
of competition. This paper also extends the analysis to the benefits and rationale for joint
exploration, an area not examined in the first paper. It delves into a comprehensive

understanding of two-stage tendering, exploring its benefits and rationale, with a particular
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concentration on aspects like the Reduction of Time, sharing responsibilities and the

Enhancement of Efficiency.

Paper 3, while touching upon some of the benefits, such as cost and schedule reduction, takes
a distinct direction in its exploration. Its primary focus lies in the investigation of how oil
companies explore contractors' ability to improvise during execution. This singular focus
distinguishes Paper 3, situating the ability to improvise as a major, potentially transformative

element within the context of offshore exploration and development.

All three papers are single author papers. They have different target audiences, which has a

slight impact on the way they were framed.

Paper 1: The role of early contractor involvement in facilitating exploration and

exploitation in megaprojects

The earliest phases of the front-end, before a concept is selected, are the period of highest
indeterminacy in a megaproject, when many different technical alternatives can be appraised.
The first paper addresses a gap in project management research regarding how collaboration
with contractors can nurture ambidextrous capabilities within project organizations in these
early phases of megaprojects. Despite the recognition of ambidexterity's importance, there is a
scarcity of knowledge about its implementation in scenarios where contractors have the
ability to both explore innovations and leverage lessons from previous projects. The emphasis
on early contractor involvement in the front-end phases, where ample innovation

opportunities exist, is particularly noteworthy.

This study offers three contributions to megaproject research, emphasizing the role of early
contractor involvement in advancing both exploration and exploitation activities. The first
contribution indicates a trend toward favoring recently developed innovations over
established solutions, with minimal emphasis on radical innovations. The second contribution
identifies two mechanisms by which early contractor involvement facilitates project
ambidexterity: first, it streamlines the temporal separation of tasks, allowing for quicker

transition from the exploration to the exploitation phase; second, it promotes a structural
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separation between exploration and exploitation tasks. This allows contractors to apply their
existing expertise to refine innovations, while enabling project organizations to explore new
solutions differing from their previous approaches. The third contribution introduces external
search breadth as an influential factor, suggesting that a broader range of external
collaborations enhances the likelihood of innovative outcomes. This study provides a
conceptual framework for optimizing contractor collaboration in the front-end phases of
megaprojects to support both exploration and exploitation activities, using the concept of

external search breadth.

Paper 2: Investigating the Adoption of Two-Stage Tendering and Its Role in Facilitating
Ambidexterity: Insights from the Norwegian Upstream Offshore Qil and Gas Industry

The second paper focuses on the third and last phase of the front-end of offshore oil and gas
megaprojects, when a concept is selected, but no final investment decision has been made yet.
At this stage there are additional steps to be carried out before the project is approved for
development, especially in deciding the delivery strategy, e.g., scope of activities, total
execution costs, allocation of risks, etc. Opportunities for innovation still exist after concept
selection, but they will be more focused on optimizing design and creating improvements for
execution. The paper addresses a novel contracting strategy used to create room for joint
innovation, called two-stage tendering. It is an innovative way to organize early contractor
involvement while still keeping competition (if desired) or to share ownership of design

choices with the supply chain.

Among the contributions of the second paper are that it sheds light on the adoption and
advantages of the two-stage tendering model, offering project owners a strategic approach to
enhance project outcomes. The paper underscores how this model optimizes design for
construction, provides contractors with greater ownership of technical definitions, reduces
time and enhances efficiency. Secondly, the concept of contextual ambidexterity is introduced
as a pivotal outcome of two-stage tendering, emphasizing how it empowers contractors to
balance exploitation and exploration, ultimately leading to innovations in design and
efficiency gains during project execution. Lastly, the paper emphasizes the benefits of two-
stage tendering, challenging traditional contracting methods and highlighting the potential for

predictable delivery, optimized design, and shortened development phases.
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Paper 3: Balancing routine and innovative action in complex project coalitions: a case

study of the Johan Sverdrup 1 megaproject

The third paper has a broader lifecycle perspective, from the front-end to installation, with
focus on execution phases, like detail engineering, procurement and construction. For
megaprojects, this is the culmination of many years in planning, up to decades, sometimes.
Hence, chances are that unplanned events will disrupt original plans, putting pressure on rigid
project relations based on risk averse contracts and traditional work processes. New forms of
contracting have been developed to encourage collaboration, based on contractual incentives,
risk sharing, early involvement and co-integrated team. However, the literature so far has
produced little evidence that these collaborative elements are sufficient to ensure a successful
delivery in complex project coalitions. It is very challenging to manage a large number of

independent firms in collective contracting arrangements.

The third paper in this thesis raises four issues with multi-firm megaproject environments: (1)
lack of design maturity; (2) conflicts with different processes and information systems; (3) the
temporal dimension of interdependencies; and (4) lack of responsibility in following-up

execution. These challenges can minimize the potential of collaborative arrangements.

The findings show that as project settings become more complex, the interaction with
multiple contractors requires complementary governance mechanisms to balance routine and
innovative action. While some of these processes are geared towards enhancing stability to
facilitate efficient project routines, others play a pivotal role in fostering collaboration
between contractors and the project owner to proactively address challenges and explore new
solutions. Four strategic processes were identified in the research. They are summarized as
quality of Front-End Engineering Design; familiarization periods for seamless handover from

design to execution; interface management routines; and collaborative follow-up.
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6. Discussion
6.1. Exploration and exploitation in the offshore oil and gas industry

According to Cantarelli and Genovese (2021), innovations in megaprojects can manifest as
either radical or incremental changes, and they can be related to products, processes, and
business models, while also varying in novelty to the firm, industry, or the world. Given the
thesis's focus on ambidexterity in projects, it aims to explore the dynamic relationship
between two distinct types of innovations: incremental innovations, reflecting exploitation,

and radical innovations, reflecting exploration.

Offshore megaprojects have a core objective of creating large-scale, customized infrastructure
to extract, process, and transport oil and gas for commercialization. Such projects may require
one or multiple platforms hosting processing plants, living quarters, drilling packages, and
storage. These facilities can either be fixed to the seabed or float on various types of hulls,
utilizing different mooring methods. Additionally, the offshore infrastructure incorporates a
sophisticated subsea equipment system responsible for controlling the flow in and out of
wells, extending the operational site beyond the platform. Extensive networks of pipelines,

spanning kilometers across the field, connect the subsea equipment to the platforms.

Following Cantarelli and Genovese's (2021) categorization, radical innovations involve the
introduction of new technologies or facility designs previously unexplored by the
concessionaire group—the consortium of oil companies owning the rights to develop the
field. Conversely, incremental innovations entail changes to existing designs and technologies
previously utilized by the oil company in other projects, but tailored to meet site-specific
conditions, stakeholder requirements, or capitalize on opportunities for cost and schedule

reduction.

The research identifies examples of radical innovations, such as novel platform concepts like
spar platforms or circular ship-shaped FPSOs, the selection of new subsea production
concepts and equipment, the adoption of power from shore solutions to electrify platforms,
and the implementation of unmanned platforms for remote operation. Similarly, examples of
incremental innovations include the redesign of subsea production system layouts, combining
insights from different disciplines (pipeline, installation, and subsea equipment),

customization of platform designs previously employed in other projects, and adaptation of
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project plans to accommodate new construction methods. These distinctions provide crucial
insights into the dynamics of innovation in offshore megaprojects, highlighting the interplay

between exploration and exploitation efforts.

6.2. Contracting innovations in the Norwegian offshore industry

This thesis addresses unexplored topics in the intersection between innovation and project
management. The overarching theme of the three papers is how megaproject organizations
can adopt new forms of contracting to collaborate with contractors in their joint pursuit of
(incremental and radical) innovation. In the last three decades, new models of contracting
were created to improve the coordination of megaproject networks and bundle different
project activities in one commercial interface. A key distinctive feature of these new forms of

contracts is to create incentives and freedom for innovation to be realized.

Since project studies have advanced the proposition that contracting and innovation are
closely related (Davies, Gann and Douglas, 2009; Gil, 2009), many issues with respect to how
and when to encourage innovative ideas through contracting have remained unexplored. The
combined findings from the three papers in this thesis reveal the emergence of new elaborate
forms of contracting used by oil companies to make better use of suppliers’ existing
knowledge and foster exploration during different phases in a megaproject’s lifecycle: first,
when their utility is at its highest (paper 1); then, when ideas gradually turn to more practical
issues like construction optimization (paper 2); and finally in the development phase, when

project routines must be changed to cope with opportunities and challenges (paper 3).

To understand how contracting strategies can enhance ambidexterity, this thesis suggest that
contracting should be viewed in a more holistic way, encompassing more than just the
payment form or the integration of project functions like design and execution. The
contracting innovations described in this thesis enable project organizations to explore
innovations in different ways, which can only be identified if one considers the strategic point
of entry for contractors from a lifecycle perspective. The activities in the front-end differ
drastically in scope, going from assessing the feasibility of alternative solutions, to drawing

the conceptual design, and finally to completing the basic engineering work. Depending on
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when contractors are actually involved in the front-end, they will have greater or lesser

influence on how the project progresses.

The contracting innovations in the offshore industry are described below, from a lifecycle

perspective.

6.2.1. Contracts for appraisal, feasibility, and concept studies

The first innovation identified in the offshore industry is the award of standalone studies
during appraisal, feasibility and conceptual stages of the front-end. This happens at a very
early phase in the project’s lifecycle when the contours of the project are not yet determined.
In that phase, oil companies are still undecided about a development concept and thus seek
the inputs of EPC contractors and systems vendors about several alternative technologies and

production systems.

These front-end studies are not informal advice. They are pre-construction and consultancy
services provided by contractors under reimbursable contracts. This is an innovative form of
making decisions in the front-end, based on information provided by contractors, as early as
possible, about numerous development options. They are referred as standalone, because,
unlike other forms of early contractor involvement, front-end studies have a limited scope and
duration. Suppliers are paid for the study, but that does not necessarily indicate that they will

be selected for the execution scope.

There are three types of study contracts that precede concept selection in offshore
megaprojects. They all follow the structure of the front-end under the FEL methodology (see
figures 2 and 5). Appraisal studies are superficial studies, with uncertainty about costs in
orders of magnitude. Their purpose is to prove the economic potential of the discovery and for
oil companies to understand the realm of options available to develop a field. Feasibility
studies are more detailed and quantitative type of studies, used for more promising concepts.
There is also a lot of space for proposing improvements or customizations. Once operators
have narrowed down the possibilities to one or very few alternatives, then operators award
concept studies, in which all the disciplines are taken to higher levels of detail. As the name

suggests, concept studies are made to prepare the project organization to formally select a
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development concept. Paper 1 focuses on how this innovative form of contracting and how it
improves the exploration capabilities for megaproject innovation. Oil companies can award

several suppliers with concept studies.

6.2.2. Two-Stage Tendering or FEED + EPC contracts

A second innovation is the use of two-stage tendering in the offshore industry. The principles
of two-stage tendering are that, at a first stage, contractors tender to an incomplete scope of
work that has been priced provisionally. They finish completing the design, seeking areas for
optimization, and adding their own execution strategy. Then, at a second stage, they propose a
fixed price for construction based on a more mature design. Provided the price is competitive,

a complemented contract is awarded for execution.

In offshore oil and gas, two-stage tendering is equivalent to the use of FEED studies in
combination with EPC contracts. FEED is the last part of the front-end, after concept
selection, which serves to mature the development concept for a final investment decision.
FEED studies involve in-depth engineering analysis, technical specification, and cost
estimation, providing a clear roadmap for project implementation. During FEED, cost and
schedule must be estimated as precisely as possible, usually with 20% of cost uncertainty. A
FEED + EPC contract means that a contractor is selected to perform a FEED study based on a
high-level conceptual design, and the oil companies award the same contractor the execution
contract, without putting the FEED out to tender. Execution is typically made under an EPC
basis, a turnkey-type contract that integrates detailed engineering, procurement and

construction activities.

After decades of reporting on performance problems in offshore projects, a consensus was
formed in the Norwegian industry that cost overruns can be mitigated when contractors are
involved in the front-end. Many industry reports have emphasized the importance of FEED
(or Front-End Engineering Design) studies to mature design for platform construction and
subsea systems delivery. Without a FEED, operators would award EPC contracts with low
levels of detail in the preliminary design, containing little more than a functional specification

and main operational requirements. This creates room for innovation but at the same time the
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main elements of basic engineering have not been matured sufficiently to estimate the

execution costs with more accuracy.

Two-stage tendering is a solution to create freedom to innovate and still increase
predictability in delivery. FEED + EPC has become a prevalent way of organizing early
contractor involvement in the Norwegian offshore industry. Contractors can optimize design
using their execution knowledge and provide oil companies with more realistic estimates for a
final investment decision. This innovative tendering technique is well known among

practitioners but has received very little academic attention.

Figure 5: Front-end studies described in paper 1 and 2

Typical Front-End Lifecycle Phases for Offshore Projects

Declare Commerciality Confirm Feasibility Select Concept Final Investment Decision
Decision-Gates
e . Appraisal U Feasibility U Concept v FEED R
i (Class A) (Class B) (Class C) (Class D)
Development T TS e
Funnel Evaluate alternatives Select and mature concept ] [Prejgrgtigg =

(Concept Options) I

(a) Superficial and quick studies with scant information. Operators want to know what options they
have on a very high-level.

(b) Quantitative figures are added. Cost and weight estimations become more defined. Operators use
those studies to assess which concepts are realy feasibile from a still rough point of view. The
objective remains to evaluate a lot of options.

Classes (c) A ‘winner’ concept emerges, or a few best viable concepts are chosen. They need to be matured
enough for operators to make a formal concept selection at DG2. More engineering hours are spent
to improve knowledge on cost, weight, schedule and other important parameters.

(d) A concept has been selected and now the front-end enters in preparation mode. The conceptual
design is brought to sufficient detail so that operators and their concessionaire partners can sanction
the development of their project and make a final investment decision.
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6.2.3. Collaborative governance of offshore megaprojects

Outsourcing studies in the front-end is one way how oil companies collaborate with the
supply chain to deal with issues of adaptation and innovation. This thesis also identifies other
practices adopted by oil companies to organize joint work with contractors during execution.
The objective here is to improve performance by encouraging innovation, in the sense that it
challenges contractors to change some of their project routines and explore innovative

solutions.

The scope of offshore megaprojects is too large for one contractor to perform everything
alone. Usually, offshore infrastructures are decomposed in work packages and awarded to
several contractors. To organize collaboration in multi-firm environments, oil companies have
developed innovative processes to reduce chances of conflicts between interdependent

activities. This happens after the feasibility, conceptual and FEED phases.

The first innovative approach to contracting in the development phase of the project’s
lifecycle are the familiarization studies to create a controlled handover from design to
execution. Given the organizational complexity of offshore megaprojects, suppliers will step
in at different phases. Some during conceptual design, others during detailed engineering and
others during construction. When engineering firms have to interface with many contractors,

oil companies can make sure that the contractors are familiarized with design.

Paid familiarization studies mean that contractors are compensated by the time and resources
they spend to understand the design basis before being awarded the work, checking if there
aren’t critical errors and also influencing design choices. This can result in the FEED being
adjusted to fit the contractors’ way of executing the project. This can also be undertaken as a
post-FEED study, also paid by oil companies as a means to prepare for execution and avoid
do-overs months or years later. In this familiarization period, engineers from different

organizations must collaborate, with the intermediation of the oil company.

Oil companies also spend money early in the engineering stages to create forums for sharing
and solving problems. The objective is to ensure that the progress of the systems design is
coherent, especially when there are technologies (like automation systems) cutting across
different work packages. Database systems and dedicated project teams were created to

ensure that technical information is shared in the project organization and answered timely. In
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addition, oil companies also establish interface meetings regularly to improve how technical
inputs and problems are addressed. The idea was that each work package is not an individual
project, but part of a larger scope, even though there wasn’t a single multi-party agreement
signed by the contractors. This makes problem solving much faster. The same rationale can
apply to execution follow-up, when oil companies can appoint several people from their
organization to oversee the progress of in the construction sites and be proactive with problem

solving.

6.3. How contracting innovations impact joint exploration

Project management research recognizes the importance of temporal separation between
exploration and exploitation activities (Liu and Leitner, 2012; Sergeeva and Ali, 2020). This
temporal dimension is especially pertinent for projects given the progressive lifecycle phases
that they inherently undergo. Although standard project management methodologies allow for
some dedicated time for exploration in the early stages of the front-end, this period for
innovation search cannot be undertaken indefinitely, as project stakeholders develop
expectations about key milestones, guiding the progress of engineering and strategic facets of
the endeavor (Jergeas, 2008). Upon the establishment of an organizational framework and
resource allocation for project planning, the time dedicated to exploration becomes crucially
constrained by the pragmatic need for progress. Understanding and effectively managing
these exploration constraints are critical factors in optimizing project ambidexterity and

fostering innovation.

The first paper of this thesis delves into how oil companies strategically address the
exploration phase in the earliest stages of the front-end, by awarding front-end studies to
multiple suppliers. This approach allows for the simultaneous exploration of a plethora of
innovative options, while the supply chain is able to exploit their existing competencies. The
strategic utilization of ambidextrous principles empowers oil companies not only to navigate
the challenges of time constraints in the front-end, but also to enhance their ability to assess
and assimilate solutions adopted in other projects, which are then replicated and recombined

for the current project.
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The collaboration with multiple contractors is facilitated by an organized convergence
process, wherein alternative solutions are systematically evaluated, leading to the selection
and advancement of the most promising ones to higher levels of detail. This convergence
process bears resemblance to the concept of a development funnel and embodies the
principles of temporal ambidexterity, allowing for the seamless integration of exploration and

exploitation as the project progresses through its lifecycle phases.

While the first paper focuses on the initial stages of the front-end up until concept selection,
the second paper of this thesis explores the final phase of the front-end, referred to as FEED
in the oil and gas industry. This phase is a crucial juncture in the project lifecycle where
organizations must refine and develop the selected concept, specify technical requirements,
and estimate costs and schedules before moving into full-scale implementation. In a
traditional contracting situation, the FEED would be done by an engineering firm, and it
would be the basis upon which execution contractors would competitively bid for the EPC
scope. The contracting innovation discussed in the second paper is generally regarded as two-
stage tendering, or a FEED+EPC contract. Implementing a two-stage tendering approach
enables longer and more meaningful collaboration with contractors than the traditional
iterations during the bidding process, and gives them the opportunity to improve design

thinking about how execution will be made.

In the final stage of the front-end, exploration opportunities for contractors become more
limited, as many high-level decisions have already been made in the preceding phases.
Nevertheless, there are still opportunities for contractors to exploit their competencies during
the Front-End Engineering Design (FEED) phase. By tailoring the design to be fully
compatible with their construction capabilities, contractors can effectively reduce costs,
increase predictability, minimize rework, and optimize execution schedules. Additionally, the
use of different selection processes enables oil companies to engage in targeted exploration.
This can be achieved by having multiple contractors conduct parallel FEEDs with distinct
proposals. To further encourage exploration, oil companies can organize design competitions
before the FEED phase, combining competitive pressures with two-stage tendering

techniques.

Although two-stage tendering is well-known among practitioners, its examination in

academic case studies has been limited, with only a few instances or brief mentions in
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literature (e.g., Sergeeva and Zanello, 2018). This thesis not only acknowledges two-stage
tendering as an innovative form of contracting but also demonstrates how it enhances
ambidexterity. The adoption of a two-stage approach, coupled with competitive contractor
selection methods, incentivizes contractors to innovate and exposes project organizations to a
diverse range of ideas, while exploiting execution knowledge from FEED contractors.
Simultaneously, this approach helps narrow the scope of the project design, guiding it towards

a focused direction as it transitions into the development phase.

Lastly, once the megaproject receives approval for execution and contracts are awarded, the
flexibility to incorporate new ideas diminishes significantly (Worsnop, Miraglia, and Davies,
2014). The project management literature emphasizes that contracting strategies should foster
responsiveness and adaptation in the project coalition during the development phase.
However, project actors often adopt a risk-averse approach, relying solely on traditional
methods due to the perception that the potential benefits of innovating may not outweigh the
risks of failure, such as cost overruns, delays, and quality defects (Davies, Gann, and
Douglas, 2009; Gil and Beckman, 2009). Despite this emphasis on collaborative elements, the
existing literature has generated limited evidence that these practices alone ensure successful
project delivery in complex project coalitions. Managing a large number of independent firms
in collective contracting arrangements poses significant challenges (Merrow, 2011).
Additionally, not all organizations are familiar with collaborative practices (Pauna et al.,

2021).

The case study presented in the third paper exemplifies the achievement of contextual
ambidexterity within complex project coalitions. The paper focuses on the first phase of
Johan Sverdrup, a US$ 15 billion megaproject. While the primary emphasis during the early
planning stages of Johan Sverdrup was to exploit existing technologies and standard
solutions, Equinor, the oil company responsible for the megaproject, proactively coordinated
and funded numerous initiatives to foster adaptability in later stages. These initiatives were
formalized as part of the project's standard way of working, aligning with previous research
findings that suggest the creation of routines to provide space for exploration when conditions
change (Davies, Dodgson, and Gann, 2016; Zerjav, Edkins, and Davies, 2018). Notable
examples of these practices in the Johan Sverdrup megaproject included familiarization

processes, forums for interface management, and an active follow-up strategy at the yards.
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Consequently, contractors were able to adjust their working methods throughout the project's

duration and promptly address challenges that arose.

The third paper makes a valuable contribution by shedding light on ambidextrous
management practices within a complex network of several contractors, avoiding the
necessity of a multiparty contract to create incentives and responsibilities for contractors to
adapt their routines. The paper emphasizes the significance of flexible contracts based on
reimbursable payment. However, it also highlights that the compensation form alone cannot
guarantee project success, as many alliancing projects have failed to deliver optimal value for
their owners. Notably, the Johan Sverdrup project exemplifies several processes, coordinated
and funded by Equinor, enabling swift responses to potential threats to the project's successful
completion. These processes include adjustments to the front-end engineering design (FEED),
changes in engineering deliverables sequencing to match fabrication competencies at the

yards, and rapid problem-solving when unforeseen issues arise.

Figure 6: Three contracting innovations from a lifecycle perspective

Project’s Lifecycle

Front-End Phase Development Phase

Confirm Feasibility Select a Concept Define Project Detailed Engineering Procurement Construction Commissioning and installation

Familiarization
processes and
collaborative
follow-up

Two-Stage
Front-End Studies Tendering
(FEED + EPC)

With front-end studies (appraisal, feasibility and concept studies), megaproject organizations can achieve what innovation scholars have described as external search
a) breadth. That is, they are able to conduct broad innovation searches with multiple innovation partners and thus increase the likelihood of finding valuable information that
can lead to an innovation outcome.

b) One of the purposes of two-stage tendering is to optimize design. When the FEED is made by an EPC contractoer, many elements in design can be customized to fit their
capabilities, as they are already made with the contractor thinking about how the facilities will be built at their yards and factories.

Familiarization studies and coll ive follow-up are strategic processes to ensure that contractors can deal with problems in a timely manner during execution and
change their project routines to cope with challenges.

c)
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7. Concluding remarks

The primary goal of this PhD thesis is to emphasize the intricate relationship between
contracting and innovation, with a specific focus on how new contracting strategies facilitate
joint exploration in megaprojects. The pursuit of improved megaproject delivery continually
drives the search for innovative practices, ideas, and technologies, which includes the
adoption of novel forms of contracting (Davies, Dodgson and Gann, 2016; Gann, Davies and
Dodgson, 2017). Within this thesis, three new forms of contracting are explored: front-end
studies (appraisal, feasibility, conceptual, and FEED studies), two-stage tendering, and
relational governance mechanisms utilized to foster collaboration within megaproject
coalitions. These innovative contracting approaches, identified in the context of the
Norwegian offshore oil and gas industry, enhance the ambidextrous management of
megaproject innovation. They empower oil companies to exploit the knowledge present in the
supply industry while simultaneously exploring alternative solutions to optimize the cost-to-
quality ratio, increase operational value, reduce total lifecycle expenditures, and expedite

project execution.

Taken separately, the three papers are practice-oriented and very much focused on the
offshore industry, which influences their potential for publication in major project
management journals. However, taken together, the three papers tell a cohesive story of how
new forms of contracting are being developed to change the scope of collaboration with
contractors to promote joint innovation. The fact that the offshore industry illustrates this
transformation makes it all the more relevant, because the offshore industry has pioneered
many innovations when it comes to contracting, which were later disseminated across other

project-based sectors.

7.1. Contribution to the Globoil project

The purpose of my research as a PhD with the Globoil project was to dig much deeper into
the contracting strategies of offshore oil companies, something that started with Sabel and
Herrigel (2019) in the SIVAC book. To summarize Sabel and Herrigel’s (2019) main points,
on one hand you have the emergence of a model of collaborative innovation, where even the

most capable of actors rely on a complex network of suppliers to co-develop their products.
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On the other, there is the problem of uncertainty and complexity. Actors cannot anticipate

future states of the world and account for that in detailed specifications to suppliers.

As a result, new forms of contracts have been created to facilitate joint innovation under
uncertainty. What characterizes these new forms of contracting is that the buying/client
organization does not fully specify an outcome. Instead, it sets general goals and milestones
that can be revised according to unforeseen changes. To complement formal contracts, several
processes are developed to govern the buyer-supplier relationship over a long period of time,

such as regular meetings to review progress and procedures for resolving conflicts.

In general, there is growing recognition of the limitations of traditional contracts to govern
complex relationships between clients and suppliers, especially ones that span many years.
This concern has been expressed by research on the services sector (Frydlinger, Hart and
Vitasek, 2019), product development (Gilson, Sabel and Scott, 2009), and in the engineering
and construction (Roehrich and Lewis, 2014) and megaprojects (Davies et al, 2019; Gann,
Davies and Dodgson, 2017). This has led to the development of new forms of contracting that

allow for collaboration.

What characterizes these new forms of contracting is that different project actors are involved
when the contours of the project have not been defined. Suppliers have incentives and
freedom to propose optimizations. Because contracts are longer than just execution,
successful contracting relationships are ones that include relational mechanisms such

problem-solving routines, information sharing and integrated teams.

My thesis supports the original argument in SIVAC (2019) by reinforcing the principles of
collaboration that lead to contracting innovations. Oil companies engage early with different
contractors. During execution, the cutting-edge practice is to collaborate instead of keeping
them at arm’s-length, even when the relationship is not framed explicitly as a partnering
arrangement. Furthermore, this thesis shows that oil companies have continued to advance
early contractor involvement and relational governance mechanisms beyond the framework of
partnering and alliances. This approach focuses on broad innovation search before concept
selection; competitive and non-competitive forms of two-stage tendering; and stronger project

delivery collaboration.
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7.2. Contribution to project studies

The thesis contributes to the project management literature by shedding light on previously
overlooked forms of contracting in project studies and describing how these innovative

approaches can act as catalysts for joint exploration and exploitation in megaprojects.

Despite the recognition of contracting as a key mechanism to balance exploitation and
exploration (Eriksson, 2013; Eriksson and Szentes, 2017, Davies, Dodgson and Gann, 2016),
the prevailing focus in project studies has centered around partnering, with a primary
emphasis on reimbursable contracts, integrated teams, or the bundling of design with
execution. This study goes beyond these conventional approaches, revealing the untapped
potential of innovative contracting strategies during feasibility and conceptual stages, as well
as design competitions within two-stage tenders. Moreover, it offers valuable insights into
how various processes during the execution phase can foster ambidexterity in complex multi-

contractor environments, without resorting to multiparty contracts.

By adopting a lifecycle approach, this thesis emphasizes that the analysis of joint exploration
must encompass multiple elements influencing project innovation, such as definition phases,
stage-gate controls, and time constraints. As the project progresses through its lifecycle, the
opportunities for innovation change, necessitating contracting strategies tailored for each
phase of the front-end. By refining the search processes and effectively preparing for
execution, these innovative contracting strategies hold the potential to unlock greater

innovation and ultimately lead to enhanced project ambidexterity.

7.3. Implications for practice

It takes some time for practitioners to catch up to innovations in contracting emerging in other
sectors. Megaprojects take many years to complete. Once they are delivered, probably a long
time will pass until the project organization is involved in another one. The discontinuous
nature of megaproject demand plus their lengthy lifecycle presents a challenge for
disseminating innovation, because a novel practice might only be tested again in the same

institutional setting many years later. This time lag effect on innovation is further exacerbated
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by a conservative mentality shared in project organizations due to the high risks of cost and

schedule overruns.

The front-end studies and FEED described in paper 1 and paper 2 have been around for years
in the offshore industry. Unfortunately, their potential to improve performance and innovation
in other domains has remained unexplored. To encourage dissemination, the findings in my
PhD thesis can be articulated as a series of simple rules for managers in other industries to

select contracting strategies that foster innovation across the entire lifecycle of a megaproject.

The first rule is to have broad search strategies to figure out what is the best system
architecture for the megaproject. This means collaborating with many contractors in parallel,
placing small bets in different conceptual designs. Project organizations can use front-end
studies to have early interactions with contractors and understand what they can bring to the

project. It doesn’t mean they will be chosen for execution.

The second rule is to bring contractors after concept selection and decide jointly how the
execution scope will look like. Optimizing design, sharing ownership of design choices, and
compressing schedules are some of the benefits of a two-stage tender. Owners can have more
competitive forms of early contractor involvement if they want to reduce costs and not be
dependent on one contractor’s vision for the project. This is not conflicting with the first rule,

because it happens in a different phase of the megaproject lifecycle.

Once a final decision with contractors is made, making all parties understand design is
critical. Not all firms will be involved early, but they must understand the basis of their work.
Customers usually distance themselves from execution by awarding turnkey contracts that
transfer responsibilities with interface management and detailed design to contractors.
However, it is important to have a watchful approach to how the work is planned, including
further investments, if needed, in familiarization studies. These investments in collaborative
processes don’t stop until commissioning, because firms need to be innovative and respond to
changing circumstances. A strong follow-up strategy involves more than flexible contracts. It

needs a present owner.
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