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[bookmark: _Toc136355047]Executive Summary
This dissertation explores the strategies employed by incumbent firms in the Marine Contracting Industry (MCI) to decarbonise their operations and value chains. While many organisations within the industry voluntarily align with or exceed the targets set by the Paris Agreement, there is still ambiguity surrounding the methods, capabilities, business models, continuity risks, and overall strategies needed to achieve these decarbonisation ambitions within the pledged timeframes.
The research addresses several key questions related to the marine contracting industry's decarbonisation efforts, including changes in the business environment, success factors for practical strategies, risks and opportunities associated with the energy transition, and strategic insights that can benefit the industry.
By focusing on this under-researched niche of the sustainability field, the study expands our understanding of the experiences, beliefs, embedded concepts, and specific circumstances surrounding decarbonisation strategies used by incumbent firms in the marine contracting industry. Currently, information about marine contractors is often inferred from broader but better-researched areas of the energy sector or maritime industries, overlooking the industry's significance and unique traits.
A qualitative research approach has been employed to ensure research credibility and validity, capturing perspectives from individuals and organisations involved. The employed triangulation research method, which combines primary and secondary data from various sources such as semi-structured interviews, content analysis, and existing literature, enhances the comprehensiveness of the research findings.
The study concludes by highlighting thematic patterns between the marine contracting industry and decarbonisation strategies. It reveals a trend of incumbent firms diversifying their services from conventional oil and gas to renewable sectors, driven partially by moral obligations towards climate change transition and motivations to maintain commercial continuity. The influence of maritime regulators and financial stakeholders on the MCI is also significant, proving to be both a force of change and a source of uncertainty when delivering effective low-carbon strategies. 
The research indicates that marine contractors prioritise cost-effectiveness and near-term commercial obligations in their decarbonisation strategies, focusing on asset optimisation rather than adopting higher-risk approaches associated with new green technologies or renewable fuel sources. The lack of disclosure regarding the risk of stranded assets and variations in the scope and timeframe of decarbonisation targets among incumbent firms are also noteworthy, indicating underlying levels of uncertainty that influence strategy formation. 
While the findings provide valuable insights for industry practitioners, policymakers, and researchers, it is important to note that they are based on a limited sample size of larger marine contracting organisations. Further research is needed to comprehensively conclude decarbonisation strategies and climate change risks within the marine contracting industry. Nonetheless, this dissertation contributes to understanding the industries' response to decarbonisation and provides valuable insights into promoting sustainable practices in the marine contracting environment.

[bookmark: _Toc136355048]Introduction
This dissertation examines incumbent firms' strategies in the Marine Contracting Industry (MCI) striving to decarbonise their value chain. Within the industry, many organisations voluntarily align or endeavour to exceed Paris Agreement targets motivated by multiple stakeholder and socio-economic forces. Despite clear and publicly available commitments on organisational decarbonisation targets, there remains ambiguity around the methods, capabilities, business models, continuity risks and overall strategies that will make these ambitions a reality within pledged timeframes. 
The research area implies the following investigative questions for the MCI;
· What are the perceived changes in the business environment related to decarbonisation?
· What are the supposed success factors of an effective decarbonisation strategy?
· What risks and opportunities are associated with energy transition and decarbonisation?
· What strategic insights can be derived from the study that could benefit the industry? 
Research within this area contributes towards academia by expanding understanding of the experiences, beliefs, embedded concepts and specific circumstances surrounding decarbonisation strategies utilised by incumbent firms of the marine contracting industry. Moreover, the marine contracting industry is a niche and under-researched industry segment within the area of Sustainability. As a result, information on the MCI is widely inferred or postulated in literature from the broad but better-researched areas of the energy sector or maritime industries. The omission of this information overlooks the significance of MCI as an actor within the current and future energy mix whilst also being unable to represent the exceptional traits of MCI accurately. 
Given the focus on sustainability transition research, it is best to employ qualitative data that captures the perspectives of individuals and organisations involved. A triangulation research method has been adopted to ensure the credibility and validity of the research findings. This approach combines primary and secondary data from various sources, such as semi-structured interviews, content analysis, and existing literature. A more comprehensive understanding of the research topic can be achieved by comparing and contrasting the results from these sources. This methodology strengthens the findings' reliability and enhances the research's quality.









[bookmark: _Ref134431287][bookmark: _Toc136355049]Methodology
[bookmark: _Toc136355050]Research Aim
To develop and deepen sector-specific understanding of utilised decarbonisation strategies and their perceived success factors within the marine contracting industry using actor-orientated perspectives. This study shall be used as a basis for identifying further research areas and commonalities across incumbent firms within the industry.  
[bookmark: _Ref122082057][bookmark: _Ref123190474][bookmark: _Toc136355051]Research Questions
RQ1: What are the perceived changes in the marine contracting business environment related to decarbonisation?
RQ2: What are the supposed success factors of an effective decarbonisation strategy within the marine contracting industry?
RQ3: What risks and opportunities are associated with energy transition in the industry?
RQ4: What strategic insights can be derived from the study that could benefit the industry in the future? 
[bookmark: _Ref126919447][bookmark: _Toc136355052]Research Design
To answer the Research Questions, a triangulation research method has been proposed to increase the credibility and validity of the research findings. This approach shall gather primary and secondary data from multiple sources whilst comparing and contrasting results to ascertain a more comprehensive understanding of the research topic (Noble & Heale, 2019). In combining observations, methods, and primary or secondary data sets, a triangulation research method will assist with overcoming biases arising from singular approaches to data-gathering (Noble & Heale, 2019) (Given, 2000). Addressing the complexities of biases is prudent for this paper's research aim, given corporate self-interest in disclosing the success of decarbonisation strategies or energy transition to external parties (Cohen, 2022). Complicating this issue, the UN Secretary-General adds that there are 'loopholes wide enough to drive a truck' in how corporations can pledge Net Zero ambitions without accountability or credibility in their transition plans (Askew, 2022). A research approach relying exclusively on data sources from actor-orientated perspectives or published annual disclosures would increase the vulnerability of research findings biases and the governance gaps alluded to by the UN Secretary-General. By scrutinising data sources across peer-reviewed literature, semi-structured interviews and corporate disclosures, the weakness of each singular approach is assumed to be counteracted by the strengths of data triangulation. The desire to use two or more data points is driven by the significance of understanding 'why' and 'how' incumbent firms within the marine contracting industry use decarbonisation as a value proposition. The use of a singular data source may not be able to explain every aspect of this phenomenon with adequate credibility or validity (Naeem, 2019)
[bookmark: _Hlk136354637]A secondary focus of this Research proposal is to expand understanding of the experiences, beliefs, embedded concepts and specific circumstances surrounding decarbonisation strategies utilised by incumbent firms of the marine contracting industry. Moreover, the marine contracting industry is a niche and under-researched industry segment within the area of Sustainability, implying a need to broaden scholarship and deepen contextual understanding of the market and its relationship with decarbonisation. These dimensions of the Research Question lend themselves to qualitative research designs facilitating flexibility and inductive reasoning in its approach and conclusions (McCombes, 2021) (Figure 1). 
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[bookmark: _Ref126413155][bookmark: _Toc140849565]Figure 1 Inductive Reasoning
The process of inductive reasoning, as outlined in Figure 1, has been used to inform this study's research design, as illustrated below. This systematic approach of deriving conclusions from observations shall assist with answering the research questions in Section 3.2. 
[image: ]
[bookmark: _Toc140849566]Figure 2 Inductive Reasoning and Research Design

Given the omission of reliable secondary data sources, the proposed methodology will also be exploratory. Exploratory research methods will be instrumental in synthesising the nebulous challenges surrounding the decarbonisation of value chains that are otherwise not understood or researched for this niche segment—in particular, identification of the implied uncertainties, risks and opportunities presumed to be a component of Research Questions 1, 2 and 3. Exploratory methodologies will complement the research questions by delving into new concepts and perspectives from industry actors- enriching the understanding of the research problem, improving the accuracy of results by identifying biases or data limitations and guiding future research areas (George, 2023). Osobajo et al. (2022) bibliometric literature review identifies fundamental shortcomings within existing scholarship in Sustainability and reporting. Specifically, he outlines a greater need for researchers to consider specific stakeholder and business environments when analysing the contents of sustainability reporting and material concerns (Bosi, et al., 22) (Osobajo, et al., 2022). Osobajo et al. (2022) findings emphasise the importance of understanding the contextual dimensions of specific business environments to conclude in non-financial reporting and Sustainability business performance. To meet this requirement without industry-specific data, this research design needs to remain flexible enough to gain new insights, hypotheses and ideas that can be tested in the future. It is assumed that exploratory approaches to research design shall enable this.
[bookmark: _Ref127021305][bookmark: _Toc136355053]Research Design Limitations
Nevertheless, some challenges must be overcome in using the proposed research methods. The combination of triangulation and exploratory research methods is understood to be time-consuming and, on occasion, inconclusive. 
As there is a research gap, this study operates out with existing scholarship paradigms. New areas of scholarship imply labour-intensive processes to gather sufficient data points to make the study credible. Similarly, triangulation methods require the researcher to organise multiple datasets, sources, and methodologies in pursuit of the research aim (Bhandari, 2022). These study elements can also be resource-intensive and introduce complexities compared to research designs employing single data sets or methods (Denzin & Lincoln, 2011). Cresswell notes that a common problem with exploratory research is that it is often associated with new research areas and can involve small sample sizes, limiting the accuracy and reliability of the results (Cresswell, 2014). To avoid the pitfalls of both triangulation and exploratory research, a balance must be struck between sample sizes, the complexity of cross-validations and the resource constraints of a single researcher. In appreciation of these parameters, it is proposed that this study has a 'minor, secondary' form of data collection as endorsed by Cresswell to deal with resource restraints (Cresswell, 2014). This approach acknowledges that methods of data collection will not be of equal size as a trade-off to managing study scope and complexity. It is proposed that primary data gathered through semi-structured interviews are limited to a quantity that supports the study's validity but does not overextend the researcher or compromise the accuracy of findings. Also, software-assisted data analysis shall streamline the transformation of raw data into qualitative insights. Software-assisted data analysis is further outlined in Section 3.3.2.
Without due care, the chosen research design methods could also introduce inconsistencies or inconclusive research findings through the data analysis phases. When triangulating data, there is potential for results to be conflicting across the various yielded data points. Similarly, results from multiple methodologies may be challenging to integrate into cohesive findings without significant expertise (Denzin & Lincoln, 2011) (Creswell, 2009). The outlined shortcomings of triangulation may be compounded by this study's reliance on exploratory research and qualitative data. When analysing this form of data, quantifying and drawing precise conclusions can be tricky (Cresswell, 2014). Effective processes for indexing or coding data into comparable categories are crucial to managing these challenges. Major themes can then be chronicled, enhancing the ease of data analysis and the reliability and validity of findings (Saldan, 2016). Again, Software-assisted data analysis shall assist coding as per Section 3.3.2. 
[bookmark: _Ref128401353][bookmark: _Toc136355054]Software-Assisted Qualitative Data Analysis 
ATLAS.ti shall be used within this Research Design for data coding, transcription and analysis. Specifically, ATLAS.ti Software package will be used to assign codes to collected data and then query the data. The software will create 'code co-occurrence' and 'code-document' tables for relevant sections.  
In Data Analysis (Section 3.7) phases, ATLAS.ti will be used to visualise data trends through the prescribed coding framework. 
This research used ATLAS.ti Web (Version 3.15.0-2022-03-09) within Research Design. 
[bookmark: _Ref136268239][bookmark: _Toc136355055]Research Methods Outline
This methodology section shall outline the research methods used within this study. Research methodologies shall be consistent with the Research Design, Section 3.3. 
[bookmark: _Toc136355056]Semi-Structured Interviews
Semi-structured interviews allow the researcher to gather in-depth information about the participants' experiences, opinions, and attitudes towards decarbonisation strategies within the MCI. The semi-structured interview will have a set of predetermined questions allowing for some flexibility in the flow of the conversation. The flexibility of a semi-structured interview method is considered consistent with this paper's need to adopt exploratory research methods and examine contextual dimensions or concepts not currently documented within the literature. 
The steps taken to collect qualitative data via semi-structured interviews are outlined in Figure 3. These steps are inspired by Kvale and Silverman's publications (Kvale, 1996) (Silverman, 2013). 
[bookmark: _Hlk128401718][image: ]
[bookmark: _Ref127013850][bookmark: _Ref127020418][bookmark: _Toc140849567]Figure 3 Semi-Structure Interview Process (Kvale, 1996) (Silverman, 2013)
Appendix B outlines the Interview Guide. Transcripts can be made available from the researcher upon request. 
[bookmark: _Toc136355057]Content Analysis
Content analysis shall be used within this study as a research method to analyse written forms of communication to uncover patterns, themes, and relationships within the data (Lou, 2019). The content analysis shall be used as a component of this paper's triangulation approach by assigning meaning and significance to non-financial reports and validating attitudes, beliefs, opinions or behaviours that may be outlined within the semi-structured interview phase.
Inspired by Neuendorf's (2016) Content Analysis Guidebook, the content analysis shall be performed in the following steps (Neuendorf, 2016);  
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[bookmark: _Toc140849568]Figure 4 Non-Financial Report Content Analysis
[bookmark: _Toc136355058]Literature Review
A literature review research method has been employed in this study as means of analysing scholarly works related to the research questions. Performing a literature review contributes to this study by synthesising existing literature and formulating a comprehensive understanding of the research topic. For this particular research area, the literature review was essential in uncovering theoretical frameworks that could be used to inform research design (Hart, 1998). Concepts and theories identified through literature review processes, such as stakeholder theory, energy transition and sustainability-orientated business models, provided a framework for developing interview questions, coding framework, recruiting purposive interview subjects and data analysis. Including peer-reviewed literature as a research method contributes to the credibility of findings when the foundations of the study are based on tested theories from a well-executed literature review (Greenhalgh, 2014) (Tranfield, et al., 2003). Identifying convergence and divergence of results with other studies will contribute to a robust understanding of the research area and use of methodologies (Tranfield, et al., 2003). Snyder (2019) adds that the literature review process contributes to identifying gaps in the literature and subsequently allows the researcher to develop explorative research questions to bridge academic omissions (Snyder, 2019). 
[bookmark: _Ref128037194][bookmark: _Toc136355059]Data Collection and Selection
A key challenge of this study was to ensure that qualitative data collected via the outlined research methods are representative of the Marine Contracting Industry. This is deemed essential given the research aim to 'deepen sector-specific understanding of utilised decarbonisation strategies' and 'perceived success factors' for the marine contracting industry.  
A comprehensive overview of the data collection and selection process, with accompanying rationale, is provided in Appendix D. 
[bookmark: _Ref128114893][bookmark: _Toc136355060]Data Coding and Transcription
Data coding is a crucial process in qualitative research that involves identifying, categorising, and interpreting patterns and themes in the data.
Conventional content analysis was chosen for data coding purposes. Conventional content analysis has a practical application for studies where existing literature or theory is omitted to describe a particular phenomenon. Conventional content analysis emphasises the formulation of categories from the flow of raw data and avoids using preconceived categories (Hsieh & Shannon, 2005). Elo and Kyngas (2008) describe this approach as Inductive content analysis, highlighting the flexibility of this approach and the benefits it can provide to exploratory Research (Elo & Kyngäs, 2008). This methodology is compatible with the research design as it facilitates explorative, qualitative research findings and will allow new themes to emerge from data collection sources. Interpretation and contextualisation of these new themes are at the heart of the research aim to "develop and deepen sector-specific understanding of utilised decarbonisation strategies and their perceived success factors".
A comprehensive overview and justification for Conventional Content Analysis are provided in Appendix E, including the selected coded framework deemed necessary for inductive research designs. 
[bookmark: _Ref128040736][bookmark: _Toc136355061]Data Analysis 
Data Analysis phases shall involve synthesising qualitative information via the coding framework outlined in Section 3.6. The analysis shall be focussed on patterns and trends that emerge from semi-structured interviews and content analysis of annual reports and how this relates to the posed Research Questions within Section 3.2. 
Interpretation of Data Analysis is outlined in Section 5.
[bookmark: _Toc136355062]Ethical Considerations
Ethical considerations were taken into account within this study's research design. A particular area of exposure for breaching ethical conduct is collecting primary qualitative data using semi-structured interviews. The following ethical principles were followed throughout the research process to ensure the participants' protection and the research's integrity.
[bookmark: _Toc136355063]Informed Consent:
Participants were provided with an information sheet and a consent form detailing the research's purpose, the procedures involved, their rights as participants, and the potential risks and benefits of participation. They were also informed that their participation was voluntary and that they had the right to withdraw from the study.
The format and wording were based on The University of Edinburgh School of Geosciences Interview Consent form (University of Edinburgh, 2013).
[bookmark: _Toc136355064]Confidentiality 
All participants involved in Semi-structured interviews were assured of confidentiality, and steps were taken to protect their identity throughout the interview process. Participants were assigned pseudonyms to protect their identity, and all data was kept in a secure, password-protected computer. Only the primary researcher (author) had access to the data, and any identifying information was removed from the transcripts before analysis.
Interview transcripts can be made available upon request. 
[bookmark: _Toc136355065]Competition Law Compliance
As an employee of an organisation operating within the marine contracting industry, competition law compliance must be upheld. The Research Design has adopted IMCA's Competition Law Compliance Policy to ensure that actions that may be construed as 'anti-competitive' are avoided. A focus was placed on ensuring that through communications with other industry actors, no attempts were made to coordinate activities, influence the conduct of a competitor or discuss commercially sensitive issues (IMCA, 2015).
The full IMCA Competition Law Compliance Policy is outlined in Appendix C.


[bookmark: _Toc136355066]Literature Review
This Section seeks to outline and appraise existing literature around concepts relevant to the research questions proposed in Section 3.2. In appraising these concepts, this section shall summarise the implications of these theories, their contribution to the existing scholarship of the subject area, and how it relates to this paper's research aim.
[bookmark: _Ref122591206][bookmark: _Toc136355067]Marine Contracting Industry
As this paper's research is related to decarbonisation perspectives and success factors of a niche sector, the reader must understand the context of the MCI, its specialised qualities and how it interfaces with other industry segments, such as energy markets and the marine industry. 
As such, this literature review section provides an industry overview and describes key attributes of MCI relevant to the research question and understanding of conclusions. 
[bookmark: _Ref123715470][bookmark: _Toc136355068]Industry Overview
The MCI is centred upon the concept that throughout an offshore facility's lifespan, it will require construction, periodic inspections, repair, ongoing maintenance, and eventually decommissioning. Actors within this industry utilise a diverse fleet of vessels to perform this work, using sophisticated technologies that enable robotic and diving interventions. The MCI has conventionally been used to support the exploration, development and production of the world's oil and gas reserves (IMCA, 2022). However, as emerging markets such as offshore renewables and transoceanic communications expand, so too has the energy sectors' reliance on the MCI as a support function (IMCA, 2022) (DNV, 2022). In particular, the MCI sees an opportunity within the offshore wind segment as it has both increasing commercial feasibility and commonality with its existing skillsets and technical capabilities (Leatt, 2022). This has created new market demands and a client base for vessels which would otherwise be utilised in fossil fuel markets (Flotre & Fore, 2021). 
Economically, the MCI's performance is highly correlated with the price of fossil fuels (Fortune Business Insights, 2022) (DNV, 2022) (Kaiser, 2020) and the socio-political dimensions that dictate energy consumption. Growing global demand for energy and the emergence of new enabling technologies is expected to stimulate a 3.6 – 7.3% growth in the offshore marine services industry between 2021- 2032 and 2020 – 2028, respectively (DNV, 2022) (Visiogain Reports Ltd, 2022) (Fortune Business Insights, 2022). Nevertheless, the economics of the energy sub-sector remains volatile and precarious. Periods of sustained low oil prices and demand typically cause the MCI to retract and respond by reducing costs, reconfiguring operational capacities and reforming strategies to maintain a competitive market position (Kaiser, 2020), often creating investment deficits (Fortune Business Insights, 2022). The prospect of assets becoming stranded is of particular concern for conventional oil and gas industries. This business continuity risk can be triggered by external drivers that alter the world's need for fossil fuels, such as disruptive technologies, changes to economic growth, climate policies, or shifts in international security. Sometimes referred to as the 'Carbon Bubble', the value of principal energy companies' assets could be devalued by up to 60% if reserves on which their valuations are based are not utilised or required by a future energy mix.  
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[bookmark: _Toc140849569]Figure 5 Carbon Bubble (Harvey, 2018)
The downstream effect on MCI could be dramatic, given its significant stake in oil majors as clients. These market dynamics, indirect relationships with energy industry stakeholders and affiliation to the global energy mix make MCI a unique and heterogeneous sector. 
In addition, MCI has strong ties to the maritime industry. It is through the marine industry that much of MCI is regulated (IMCA, 2022) (DNV, 2022). Haas (2022) and Giannopoulos (2019) explain that these maritime governance regimes are a complex framework of international treaties and regional or national agreements enacted by regulatory stakeholders with varying world views (Haas, 2022) (Giannopoulos, 2019). Non-binding maritime requirements also have a supplementary role, with multilateral agreements and industry associations enriching the obligations of actors within the offshore energy markets (Giannopoulos, 2019). From the perspective of MCI, maritime regulators and organisations involved in establishing non-binding maritime requirements are significant stakeholders as they influence the terms in which their services can be executed.
Nevertheless, some shared interests between maritime and energy industries exist that have a flow-on effect on the MCI. Both are experiencing strong demand signals for ‘greener’ products and operations. Major players within these industries are issuing pledges towards carbon neutrality in the future. For those in the private sector who have committed to net zero, this obligates their value chain emissions not to exceed the carbon they can absorb by the committed timeframe (Danise, 2022) (Topping & Munoz, 2021). Organisations seek to backcast future ambitions of net-zero operations by issuing roadmaps identifying technologies and sequencing key initiatives for their end-state objectives (Minerals Research Institute of Western Australia, 2022).
All European' Oil Majors' within oil and gas have sworn to reach net zero by 2050 (Holland, 2022). Lagging behind, 35% of the world's major shipping companies have made net zero pledges in the same period (Adamson, 2022) (Adjin, 2022). As convergence between both, a recent self-assessment performed by 91 marine contractors indicated that 65% of firms seek to achieve net zero by 2050. Of which 57% have an 'emissions roadmap' and shall utilise digitalisation technologies for emission reduction or vessel optimisation. (IMCA, 2022).
This Section of the literature review has provided a brief overview of the MCI sector and highlighted its emergence on the periphery of two distinct industries. As a sub-sect of the maritime and broader energy market, MCI is subject to a blend of influences spanning its exposure to different markets and stakeholders. MCI customers and economic drivers are mostly intertwined with oil and gas and are transitioning to encompass renewable markets. Simultaneously, maritime regulatory and non-statutory actors drive many of the compliance requirements that the MCI must abide by. Despite being on the fringe of different industries, the MCI is experiencing consistently strong market signals that its services must become less carbon-intensive and complement the broader aspirations of its key customers and stakeholders. This trend is illustrated by the relatively wholescale adoption of decarbonisation targets across incumbent firms. 
One could extrapolate from the above that through the MCI's intimate connection with multiple industry segments and stakeholders, the industry may have distinct perspectives on common business continuity risks, such as climate change and transition risks. Within this niche industry, there is a lack of peer-reviewed or reliable sources of information. As a result, information on the MCI is widely inferred or postulated in literature from the broad but better-researched areas of the energy sector or maritime industries. The omission of this information overlooks the significance of MCI as an actor within the current and future energy mix whilst also being unable to represent the exceptional traits of MCI accurately. These research gaps justify a need to examine more literature surrounding MCIs' seemingly widespread adoption of Net Zero commitments in terms of what has driven this (RQ1)?, what the unique success factors are within the marketplace (RQ2) and what risks and opportunities exist, specific to this industry sub-sector (RQ3).  
[bookmark: _Ref123106792][bookmark: _Toc136355069]Energy Transition
[bookmark: _Toc136355070]Basic Concept of Energy Transition
Modern society has not experienced a large-scale or successful transition from fossil fuel dependency. Despite this, the successful completion of a Sustainable Energy Transition (SET) remains a defining ambition for long-term anthropogenic Sustainability. 
Over recent years the SET agenda has progressed, accelerated by global energy market disruptions and the prioritisation of energy security as a concern for many nations (Yergin, 2022). However, as the need for energy transition builds momentum, the barriers to making this change 'sustainable' are becoming more evident. To succeed in such an endeavour requires a large-scale socio-economic shift and progression from depleting energy stocks to renewable energy flows (Sgourdis & Csala, 2014). Sgourdis and Csala (2014) argue that simply swapping from finite resources to renewable energy flows does not necessarily meet the intent of sustainable energy systems. Instead, an energy transition must have five fundamental propositions to be considered 'sustainable' (Table 1).
	Proposition Number
	Criteria

	1
	[bookmark: _Hlk122340530]The rate of pollution emissions is less than the ecosystem's assimilative capacity.

	2
	Renewable energy generation does not exceed the long-run ecosystem carrying capacity nor irreparably compromises it.

	3
	Per capita, available energy remains above the minimum level required to satisfy societal needs at any point during SET and without disruptive discontinuity in its rate of change.

	4
	The investment rate for the installation of renewable generation and consumption capital stock is sufficient to create a sustainable long-term renewable energy supply basis before the non-renewable, safely recoverable resource is exhausted.

	5
	Future consumption commitment (i.e., debt issuance) is coupled to and limited by future energy availability.


[bookmark: _Ref123273831][bookmark: _Ref123543196]Table 1 Sgourdis & Csala Sustainable Energy Transition Propositions (Sgourdis & Csala, 2014)
The literature and science surrounding this topic are consistent, highlighting that a successful and sustained transition away from fossil fuel dependency is necessary to address the impacts of climate change (World Meteorological Society, 2022) (IPCC, 2020) (International Energy Agency, 2021) (Sgourdis & Csala, 2014) (Akhamat, et al., 2014). The World Economic Forum (WEF) expands on this perspective, adding that energy transition is essential for future economic growth and social development (World Economic Forum, 2020). 
Recognising the socio-economic and environmental benefits, societal, policy and financial stakeholders demand more comprehensive and expedient emission reductions across the private sector through sustainable energy transitions (Huizengaa, et al., 2021). The WEF makes the case (Figure 6) that these same stakeholders are responsible for creating the enabling environment that determines the long-term continuity of an energy transition (World Economic Forum, 2020). 
[image: ]
[bookmark: _Ref122507414][bookmark: _Toc140849570]Figure 6 WEF Energy Transition Enabling Dimensions (World Economic Forum, 2020)
Using the frameworks outlined by Sgourdis and Csala's (Table 1) and WEF (Figure 6), the following sections shall examine the literature on energy transition drivers and how this may relate to this paper's research question.
[bookmark: _Ref125728446][bookmark: _Toc136355071]Energy Transition Drivers – Regulations, Political Commitment and Governance
By the United Nations' own admission, the Paris Agreement tries to prevent a climate' catastrophe' by attempting to peak global greenhouse gas emissions (GHG) as soon as possible and limit warming to below 2 degrees compared to preindustrial levels (United Nations Climate Change, 2021). Climate Models published by the Intergovernmental Panel on Climate Change (IPCC) support this approach illustrating severe negative impacts on ecosystems and humanity should the current trajectory of fossil fuel use continue to exceed ecosystem assimilation capacity (IPCC, 2020). With energy sources accounting for two-thirds of GHG emissions (International Energy Agency, 2021) (IPCC, 2020), there is an interrelationship between societies' energy use and the cadence in which humans exceed natural systems. Studies performed by Akhmat et al. (2014) and Svensson et al. (2022) identify an interdependence between economic growth, energy consumption, a country's energy mix and climate change variables (Akhamat, et al., 2014) (Svensson, et al., 2020). Akhamat et al. (2014) study further links a cause-effect association between energy consumption and greenhouse gas emissions for seven of the largest regions in the world (Akhamat, et al., 2014). In response to the science, policies such as the Paris Agreement and Kyoto Protocol have adopted a philosophy of addressing failing energy systems through long-term measures in favour of short-term emission reduction initiatives. These policy actions imply a full-scale reconstruction of economies and energy systems toward low-carbon operations whilst meeting intergenerational needs (Svensson, et al., 2020). A core concept of this regulatory framework is SET, ensuring that economic development is decoupled from depleting energy stocks and populations can thrive within the earth's carrying capacity. It is assumed that this approach taken by the Paris Agreement and Kyoto Protocol is in pursuit of a consistent regulatory, political and governance environment that enables SET (Sgourdis & Csala, 2014).  
At 2.95% of global anthropogenic emissions, the marine industry remains a noteworthy contributor to Greenhouse Gas emissions (GHG), the equivalent of being the sixth most polluting country (Stalmokaite, 2021). Despite not being included in either Kyoto Protocol or the Paris Agreement accords, the shipping sector has formally adopted its own emission reduction policies to be fulfilled by member states. These decarbonisation policies are overseen by the International Maritime Organisation (IMO), which acts as the standard-setting agency for the global maritime industry's safety, security, and environmental integrity. By its very nature, IMO becomes a significant regulatory stakeholder of the MCI as it governs offshore operations. 
IMO's decarbonisation strategy seeks to reduce industrial GHG emissions by 50% by 2050 vis-à-vis 2008 levels and reduce emission intensity by 70% within the same period (International Maritime Organisation, 2019). Rationalising the industries' role in the context of global emissions, IMO's accord has adopted short, mid, and long-term measures (Figure 7) to align the sector with the Paris Agreement (International Maritime Organisation, 2019). First, IMO seeks to optimise existing energy systems by mandating ship energy efficiency requirements. Then gradually phase out greenhouse gas emissions 'as soon as possible' by incentivising a move away from fossil fuels and towards low or zero-carbon technologies (International Maritime Organisation, 2019) (DNV, 2022). 
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[bookmark: _Ref123363230][bookmark: _Toc140849571]Figure 7 IMO Strategy on reduction of GHG emissions (DNV, 2020)
The strategies utilised by IMO's mid and long-term approach to address the current emission gap remain unclear for the industry until the revised strategy is published in 2023 (Lagouvardou, et al., 2020).
IMO's current 'short-term' governance framework is criticised within academia. Lagouvardo et al. (2020) and van Leeuwen (2022) explain that the current decarbonisation program comprises of 'command and control' policies that prescribe vessel fuel efficiency goals without a means or incentive for getting there (Lagouvardou, et al., 2020) (van Leeuwen & Monios, 2022). Examples of these policies are IMO's benchmarks and all-encompassing requirements on vessel speed, power output, or fuel consumption limits. This approach is denounced by advocates of the energy transition as vessel operators are not financially incentivised to innovate in new technologies (Lagouvardou, et al., 2020) (Guerin, 2003) to meet emission reduction targets. Instead, the industry has responded to fuel efficiency targets by optimising vessels utilising conventional energy sources at the expense of introducing green technologies that enable an energy transition (Lagouvardou, et al., 2020) (van Leeuwen & Monios, 2022) (Bach & Hansen, 2023). Academia's condemnation of this policy style is underlined by 0.3% of the world's vessels currently using 'alternative energy' sources and only 6.05% of back-order vessel newbuilds choosing to install non-fossil fuel-based propulsion systems (DNV, 2022). Should the industry continue to use fossil fuels in an optimisation approach, GHG emissions from the sector could increase up to 50% by 2050 (van Leeuwen & Monios, 2022) due to the industry's forecasted growth (Stalmokaite, 2021). Behind this unsatisfactory emission trajectory lies another fundamental problem. Since 2015, the industry has only seen 1-2% efficiency improvements in assets fuel use (van Leeuwen & Monios, 2022). Lagouvardou (2020) argues that to create a more enabling dimension for SET, IMO needs to adopt more 'pluralistic' and aggressive regulatory measures. His study encourages using Market-Based Measures such as subsidies, offsetting mechanisms and trading schemes to stimulate commercial feasibility and broader adoption of innovative vessel decarbonisation technologies (Lagouvardou, et al., 2020).
Another critique of IMO's short-term 'command and control' climate policies is that they can distort industry competition. The industry-wide energy efficiency restrictions do not consider sector or ship-specific variables directly influencing a vessel's speed, power output or fuel consumption (Lagouvardou, et al., 2020). For example, in a marine sub-sector like MCI, there is significant variation in transit speeds and fuel consumption related to the type of operations being performed. Vessels within MCI spend a substantial proportion of time holding station and do not routinely discharge cargo between two destinations. Current vessel efficiency benchmarks, such as IMO's Carbon Intensity calculation, provide the MCI with an inaccurate performance indicator to fuel efficiency as it relates emission performance to the quantity of cargo transported and distance sailed (International Maritime Organisation, 2019). Thus, Carbon intensity calculations, amongst other efficiency performance indicators, are skewed for MCI compared to other industry segments
This Section of the literature review has provided evidence and conjecture that there is a relationship between how incumbent firms within the marine industry approach decarbonisation and the policy instruments used by regulatory bodies. This reinforces WEF's model (Figure 6) that regulations, political commitment, and style of governance influence the environment in which energy transition evolves. Nevertheless, the extent, cadence and exact contribution of this dimension of energy transition remain speculative for MCI. Lagouvardo et al. (2020)., van Leeuwen (2022) and Back and Hansen (2023) all conclude that the market response to IMO's short-term decarbonisation policies has been counterproductive to long-term objectives of moving away from fossil fuel dependency (Lagouvardou, et al., 2020) (Bach & Hansen, 2023) (van Leeuwen & Monios, 2022). However, these conclusions relate to the entire shipping industry and cannot be assumed to encompass the subtleties or actor-orientated perspectives of the MCI. 
Another consensus observed within this literature review is that current maritime climate change policies are proving relatively ineffective across various fronts of decarbonisation. Whilst it is accepted that optimisation of vessel efficiency is a logical component of decarbonisation, there is evidence that the market response to efficiency benchmarks has been counterproductive to incentivising a transition to renewable energy stocks (Lagouvardou, et al., 2020) (Bach & Hansen, 2023) (van Leeuwen & Monios, 2022) (Stalmokaite, 2021). However, this conclusion only applies to MCI because it is considered a constituent of the maritime industry.  
Herein lie partial research gaps and justification for this paper's research area. The enabling dimensions of regulations, political commitment and governance have not been examined from the context or perspective of specific marine sub-sectors, such as MCI. As a result, literature on this topic and its associated conclusions do not distinguish MCI from the broader industry despite its differences, as outlined in Section 4.1.1. 
[bookmark: _Ref125728449][bookmark: _Toc136355072]Energy Transition Drivers – Capital and Investment
Despite a spectrum of views on climate change, financial stakeholders have intensified their pressure on the energy sector to decarbonise its value chain and take climate action. As the WEF (Figure 6) implies, this stakeholder group plays a significant role in creating an enabling environment for the energy transition because they influence capital flows and investment trends (World Economic Forum, 2020). From the perspective of financial institutions, reducing a portfolio's exposure to physical and transition climate change risks is an astute risk reduction measure. These stakeholders recognise that climate change risks can materialise in two forms. Directly, their clients can become exposed to climate change through financial feedback loops due to physical environmental changes. Indirectly, risks can materialise from climate change interactions with businesses, such as defaulting on loan payments, assets becoming 'stranded', reputational impacts or the emergence of other transition risks via abrupt demand changes to low-carbon economies (Grippa, et al., 2019).  
An expression of reduced appetite for climate-related risks amongst this stakeholder group is to make capital less available and more expensive for businesses within what is construed as higher-risk industries. Simultaneously, funds are reallocated to opportunities deemed less exposed to longer-term climate change uncertainties and present less volatility (Hildebrand, et al., 2021) (BloombergNEF, 2022). Beck and Kar (2021) and Hilderbrand et al. (2021) analysis attest to this change in capital flow, adding that investment within sectors or firms involved in the energy transition is becoming an advantaged growth opportunity for shareholders (Beck & kar, 2021) (BloombergNEF, 2022). Figure 8 underlines this analysis, illustrating that investment trends have followed this logic since 2014. 
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[bookmark: _Ref123724974][bookmark: _Toc140849572]Figure 8 Global Investment in Energy Transition (BloombergNEF, 2022)
These financial trends cannot be ignored for fossil-fuel-reliant or demand-driven industries, such as oil and gas or MCI. A failure to devise effective adaption strategies implies imminent disruption to the firm's revenue base, ability to access capital and future demand for services. Concurrently, these financial influences create a change management dilemma. How does a business anticipate the energy transition's end game and establish adaption strategies that capitalise on transition speed, energy mix, future technologies and the geographical variations involved? The consequence of miscalculating or not evolving in tandem with the energy transition is drastic in both directions. Transitioning from fossil fuels too quickly exposes a firm to uncertainties that can write off existing assets and compromise investor returns. Alternatively, a failure to transition away from fossil-fuel dependency may result in assets becoming stranded or organisations losing market share through being excluded from emerging energy revolutions (The Oxford Institute for Energy Studies, 2018) (Harvey, 2018) (Ritchie & Dowlatabadi, 2015). 
Despite these apparent uncertainties, analysis of the seven largest publicly traded international oil companies (IOC) and their activities in low-carbon technologies indicate that new value propositions are being sought in reducing or removing CO₂ emissions in the sector (Figure 9) (Asmelash & Ricardo, 2021). 
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[bookmark: _Ref123898600][bookmark: _Ref123898595][bookmark: _Toc140849573]Figure 9 International Oil Company engagement in low carbon technologies (Asmelash & Ricardo, 2021)
The majority of the reviewed literature attributes IOC's new value offerings as a method of appeasing investor concerns related to the sector's volatility and long-term viability (The Oxford Institute for Energy Studies, 2018) (Beck & kar, 2021) (Institute for Energy Economics and Financial Analysis, 2022).
Similarly, the MCI is exposed to comparable economic drivers of energy transition due to its role within IOC's supply chain. As the majority of MCI's service demands relate to the activities and preferences of oil majors (IMCA, 2022), it is in the commercial interests of marine contractors to align their value propositions with the ambitions of clients and their upstream interests. In appreciation of this, subcontractors of oil majors are at an advantage over their peers if they can offer low-carbon solutions, as this assists their clients with decoupling operations from carbon intensity through reducing indirect, scope three emissions. Beck and Kar (2021) highlight that IOC's exploration of low-carbon growth opportunities within its supply chain is a form of building its own financial resilience (Beck & kar, 2021). To realise its long-term financial security, Ernst and Young advise firms within the oil field services, which includes MCI, to access new opportunities by becoming enablers of the energy transition for its clients, increasing their exposure to low-carbon technologies and developing new customer bases in non-energy markets (Gupta, et al., 2021). In the maritime sector, Maersk McKinney Moller Center for Zero Carbon shipping emphasises the importance of this demand chain, stating that vessel charterers are mainly responsible for driving the demand for low-carbon technology in the sector (Maersk McKinney Moller Center for Zero Carbon shipping, 2022). This statement is unequivocal that there is a direct relationship between client demand and the viability of low-carbon value propositions in maritime sectors, such as MCI.
In reviewing the influence of capital flows and investment trends on the conventional energy sector, it is evident that it is evolving to become a dynamic component of the energy transitions roadmap and a decisive element of its longevity. This conclusion is consistent with Sgourdis & Csala (2014) SET Propositions number 4 (Sgourdis & Csala, 2014). Referenced literature indicates that there is an emphasis on the energy transition from the industry's financial stakeholders as a mechanism to reduce financial or reputational exposure to foreseeable climate change impacts (Hildebrand, et al., 2021) (BloombergNEF, 2022) (Beck & kar, 2021). With a reduced appetite for climate risks, there is consensus that this is permeating into operational areas of how incumbent firms and their subcontractors perform business via the demand chain (Gupta, et al., 2021) (Asmelash & Ricardo, 2021) (The Oxford Institute for Energy Studies, 2018) (Beck & kar, 2021) (Institute for Energy Economics and Financial Analysis, 2022). From the context of MCI, there is sound logic to deduct that it will also succumb to similar stakeholder pressures, either because it is a service supplier to the energy industry or via its continuous need to secure capital. The idea that increasing financial resilience reduces climate risk exposure is synonymous across reviewed information. Nevertheless, the extent, cadence or importance MCI assigns to capital and investment as a driver of energy transition or input to the decarbonisation agenda is difficult to gauge due to research gaps and omission of impartial information. As this paper's research question proposes, understanding the diffusion of this enabling SET factor shall bridge this void and contribute to the climate-transition discourse from unrepresented and niche areas of the energy sector. 
[bookmark: _Ref123106532][bookmark: _Ref125728336][bookmark: _Toc136355073]Stakeholder Theory
Stakeholder theory is a concept in business ethics that refers to the obligations a company has to its stakeholders. Its roots are embedded within systems theory, emphasising the importance of external links of a firm and its integration with extended networks as opposed to being a self-standing entity (Freeman & McVea, 2001). Fundamental to stakeholder theory is the philosophy that a company's decisions should not be based solely on its shareholders' financial interests but also consider the needs and concerns of key stakeholders. Freeman and Mcvea (2001) argue that the more volatile and integrated the business environment is with societal expectations, the greater the need for a stakeholder approach in strategy formation (Freeman & McVea, 2001). As is the case for the oil and gas industry, which has a legacy of climate grief and neglect for acknowledging societal needs (KPMG, 2019) (Spence, 2011). 
Within transition studies and sustainability literature, a link has also been established between the perceptions or trust of key stakeholders and their willingness to accept, progress and deploy new technologies related to climate change. Karimi's (2021) study on stakeholder risk perceptions of decarbonised energy systems provides this example. His paper argues that knowledge, dissemination of information, uncertainty-avoidant and hierarchical societies have a bearing on the acceptance of carbon capture and storage technologies (Karimi, 2021). He continues by urging decision-makers not to overlook cultural denominators as these contribute towards the overall risk profile, planning and resource requirements of a given technology or business strategy. Moreover, the importance of orientating business decisions towards stakeholder material concerns becomes more apparent when considering the positive association between stakeholder-driven governance models and corporate sustainability performance in oil and gas. Doni et al. (2021) also correlate stakeholders' increased involvement within business value chains as beneficial to 'intangibles' such as corporate knowledge and culture (Doni, et al., 2021). Freeman shares this view more broadly, summarising that stakeholder action is a conduit for improving business performance (Freeman & McVea, 2001) (Laplume, et al., 2008).
Staunch stakeholder theorists believe that building a successful business strategy must encompass a fair and durable relationship with civil society to create true value. Like ubiquitous sustainability models, stakeholder theory is built upon three conceptual pillars. First, like Sustainability, stakeholder theory incorporates an economic focus that must create value. Then it must balance stakeholder material concerns by appreciating the social dimensions in which a business operates. Last, a slight deviation from the typical representation of Sustainability, stakeholder theory must consider fairness and morality in its actions Figure 10 (Bridoux & Stelhorst, 2022).
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		'Typical' Representation of Sustainability		(Purvis, et al., 2019)
	Stakeholder theory Model


[bookmark: _Ref124326595][bookmark: _Toc140849574]Figure 10 Sustainability and Stakeholder theory models
Over time research in applying stakeholder theory has evolved from a philosophical perspective of relating stakeholder-business relationships with economic theorising (Laplume, et al., 2008). The topic has now manifested into strategic management, linking stakeholder theory principles to optimising organisational performance (Bridoux & Stelhorst, 2022) (Laplume, et al., 2008). Stakeholder theory could be considered an alternate perspective of theorising business strategies as it seeks to acknowledge the moral and social dimensions of business-societal relationships within decision-making that are somewhat overlooked by traditional economic theories that reduce these interactions to financial motivations. With this in mind, the theory becomes beneficial to practitioners as it can consider the role of business against societal pressures such as those embodied by UN Sustainable Development Goals (Bridoux & Stelhorst, 2022) or corporate scandals like the Macondo oil spill.     
Stakeholder Theory becomes relevant to this research question when interrogating the motivations behind the MCI's voluntary adoption of sustainability initiatives to address institutional pressures (Christodoulou & Cullinane, 2021). These motivations are pertinent to RQ1 when analysing the perceived changes to the marine contracting environment that has influenced the seemingly widespread adoption of decarbonisation frameworks amongst incumbent firms. The concept of stakeholder theory may also be a relevant discourse on MCI decarbonisation strategy success factors (RQ2), given its anecdotal association with improving corporate sustainability performance (Karimi, 2021) (Doni, et al., 2021). For example, the extent to which stakeholders' cultural denominators are considered within MCI decarbonisation policy frameworks or sustainability decision-making.
[bookmark: _Toc136355074]Sustainability-orientated business models
As alluded to throughout this literature review, many new and evolved pressures impose themselves upon marine contracting firms, leading them to reconsider primary business offerings. At the core of this shift is an expansion of the terms industry stakeholders use to define 'value'. The concept of corporate sustainability performance, or the 'triple bottom line', encompasses these new ideals, implicating businesses to perform across economic, social and environmental parameters and consider dimensions beyond the organisation's boundaries (Schaltegger, et al., 2016). Engert et al. (2015) expand on this, adding that effective corporate sustainability performance needs to enhance anthropogenic and natural systems intergenerationally (Engert, et al., 2015). The outcome of this endeavour is, as Hart and Milstein (2003) define it, 'Sustainable Enterprises' or its cumulative contribution towards Sustainable Development  (Hart & Milstein, 2003) (Schaltegger & Burrit, 2005). 
In seeking to balance the triple bottom line, leaders, managers, entrepreneurs, and academics have begun to examine the concept of Sustainability orientated Business Models (SBM). SBM suggests that if business models become more cognisant of societal and biological problems in decision-making, their performance across these areas will improve alongside their competitiveness (Ludeke-Freund, et al., 2017). The basis for SBM is not novel, however. It is a development of the conventional business model concept (Figure 11) that illustrates an organisation's value proposition, areas of value creation and the vehicles used to capture value (Bocken, et al., 2019) (Bocken, et al., 2014). 
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[bookmark: _Ref125022062][bookmark: _Toc140849575]Figure 11 Conceptual Business Model Diagram (Bocken, et al., 2014)
A SBMs purpose is to try and account for the externalities of an organisation's production and consumption that are otherwise overlooked by neoclassical economic business models considering only financial performance and maximising shareholder value (Stubbs & Cocklin, 2008). This is achieved through redefining a business models interpretation of 'value' beyond economic metrics and creating a broader appreciation of its effect on societal and ecological recipients (Bocken, et al., 2019) (Bocken, et al., 2014) (Yang, et al., 2017). In doing so, Broken et al. (2019) and Engert et al. (2015) agree that a SBM integrates Corporate Sustainability into strategic management by delivering social, environmental and economic considerations to the core of business planning phases (Bocken, et al., 2019) (Engert, et al., 2015). A component of this improvement is argued to be a more strategic and long-term approach to innovation within areas of Sustainability (Ludeke-Freund, et al., 2017) (Basile, et al., 2020). The concept of moving Sustainability from the periphery to the core of business decisions is endorsed by Stubbs and Cocklin (2008), who conclude that social and environmental considerations cannot supplement neoclassical business model. Instead, these dimensions must become a driving force (Stubbs & Cocklin, 2008). Bocken et al. (2014) contribute to this theory by summarising that corporate sustainability initiatives like eco-innovations and efficiency will not be enough to change the paradigm in business practices. Like Stubss and Cocklin (2008), she agrees that SBMs are necessary for the longevity of Sustainability (Bocken, et al., 2014). 
Across SBM literature, there is a consensus that for corporate sustainability commitments to be genuinely fulfilled over the long term, a strategic approach is required, entailing adaptions to conventional business models (Bocken, et al., 2014) (Bocken, et al., 2019) (Stubbs & Cocklin, 2008) (Basile, et al., 2020) (Ludeke-Freund, et al., 2017). Based on these conclusions, there is a growing body of research on how conventional business models can become designed for SBM in pursuit of progressing the sustainability agenda, business competitiveness and innovation. This field of research is described as Business Model Innovation and looks specifically at what can be done to create competitive advantages and enhance business offerings by changing a company's operating model and value proposition (Basile, et al., 2020). When Sustainability is at the centre of these changes, business model innovation provides a path to SBM by positively influencing how a business creates, delivers and captures value for its stakeholders (Bocken, et al., 2014). Based on a literature review of 115 business model articles, Boons and Ludeke-Freund (2013) categorised the areas in a business model that can be innovated into three separate but interrelated streams; Technological, Organisational and Social. Business models focusing on technological innovation seek to succeed in new or existing markets by evolving their technologies and aligning them with commercial parameters, influencing how their products are produced, consumed or utilised by stakeholders (Boons & Ludeke-Freund, 2013). Social dominant innovations seek to influence consumer behaviour through changes in business models and offerings. Literature highlights two primary forms of social innovation—first, a focus on developing value through maximising the contribution a product provides to social purpose. The second stream of social innovation is related to the collaboration between business and societal stakeholders through internal activities or support of social causes (Basile, et al., 2020). Organisational innovations to business models entail a wholesale shift in their purpose. A shift in organisational purpose can result from societal and natural needs becoming more concrete for a business and firms' need to secure legitimacy, legality and business continuity (Boons & Ludeke-Freund, 2013). 
The concept of value creation has been a common thread throughout the literature on sustainable enterprises, corporate sustainability performance, business models, SBM and business model Innovation. Across the later fields of research, the concept of evolving value creation focus areas became prominent, with links to business performance, competitiveness, innovation and long-term continuity. Thus, organisations become self-sustaining instead of profit-maximising by increasing their business models' accountability to social and natural factors. The concept of value creation and business model innovation becomes very relevant to understanding MCI's decarbonisation strategies and success factors. Without business model innovation or a SBM, the literature suggests that, at worst, organisations may fail to create and capture new value propositions in their pursuit of sustainability initiatives such as decarbonisation. At best, opportunities for sustainability innovation, increasing organisational knowledge and competitiveness shall be hampered if these initiatives only supplement their business model (Stubbs & Cocklin, 2008). The concept of stakeholder theory could therefore contribute to this paper's understanding of market drivers for low-carbon operations (RQ1), strategic insights for decarbonisation (RQ3) and its perceived success factors (RQ2) within the the MCI.
[bookmark: _Toc136355075]Levels of Uncertainty
In innovating or establishing SBMs, it is incumbent upon any corporation's strategic response to consider and manage uncertainties within the business environment. Literature defines two forms of uncertainty that may have to be comprehended. First, Aleatory Uncertainty. Uncertainties of this nature are connected to a lack of confidence in probabilistic variability (Diwekar U, 2020). For companies involved in the energy industry, Aleatory uncertainty could relate to risks associated with demand drivers such as the fossil fuel reserves or the severity of climate change impacts. The second concept of Epistemic uncertainty relates to a lack of knowledge about a model or system. Epistemic uncertainties are commonly described as 'known unknowns' or 'unknown unknowns', with the latter being a more challenging input to strategic decision-making as they contest conventional thinking and models (Benke, et al., 2022) (Diwekar U, 2020). 
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[bookmark: _Toc140849576]Figure 12 Types of Information (Diwekar U, 2020)
Deep Epistemic uncertainties associated with Sustainability become particularly problematic for corporations as they are difficult to rationalise and form effective strategic responses. Many of these issues are borne from the fact that Sustainability is a complex and multifaceted issue for businesses, and its solutions are intertwined with an ability to anticipate economic, social, technological or stakeholder system parameters (Courtney, et al., 2000) (Diwekar U, 2020). Where traditional approaches to strategic development rely on analytic tools to forecast business risks and select dimensions for strategic development (Courtney, et al., 2000), addressing epistemic uncertainties cannot be handled similarly. If deep epistemic uncertainties are present, the once precise analytical tools can introduce severe underestimations of risk in strategies that provide neither resilience nor the ability to capture opportunities. Hamel (1996) concludes that this could result from strategy-forming processes being calendar-driven, an inability of analytic tools to backcast from desired states and ultimately, using the assumption that the future will be similar to the past (Hamel, 1996). Assuming future states will the similar to the present or, conversely, too unpredictable to plan for becomes an inherent danger of utilising traditional analytic strategic planning approaches. For the requisite requirements of sustainable development or energy transition to be met, one has to assume that future states will be different and it will cause disruption to current socio-economic systems. 
Courtney et al (2000) stress a need to transition away from a 'binary' strategy development methodologies to make systematically sound decisions for the future. He argues that relying on probable or optimal outcomes is suitable only for predictable business environments and can illicit risk aversion, decision paralysis or impulsive business decisions (Porter, 1996) (Courtney, et al., 2000). Both Porter (1996) and Courtney et al. (2000) emphasise using a tiered framework to correlate levels of Uncertainty with successful strategic pathways (Figure 13). 
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[bookmark: _Ref125723615][bookmark: _Toc140849577]Figure 13 Levels of Residual Uncertainty (Courtney, et al., 2000)
Level one of Courtney et al. (2000) framework describes uncertainty at an insignificant level and irrelevant to forecasting future scenarios. Therefore traditional analytic tools can be utilised with a high degree of accuracy. Level 2 is characterised by a few feasible scenarios that must be considered. Identifying future outcomes may not be possible, though the possibilities can be ascertained through analytics and forecasting. Level 3 escalates, with numerous scenarios becoming possible. The variance between these scenarios is, at this level, seen to have a significant bearing on the strategy's success. Level 3 uncertainties are akin to a business entering a new industry or geography. Like Level 2, Courtney et al. (2000) see scenario planning of future outcomes as necessary to build resilience within strategy formation. The highest level of Uncertainty within the framework, Level 4, has 'true ambiguity' and possesses virtually unforecastable future scenarios. In contrast to lower levels, businesses cannot forecast dimensions that will define the market environment (Courtney, et al., 2000) (Kirchmayer, 2019). Taleb (2010) describes the transitory nature of Level 4 uncertainties as 'black swan' events (Taleb, 2010). While Level 4 variables cannot be quantified, Courtney et al. (2000) strongly emphasise the need to establish qualitative information through a situation analysis. 
The body of literature spanning Sustainability and uncertainty is unanimous in highlighting the substance, knowledge and content of sustainability topics are significant objects of uncertainty for businesses seeking to improve the triple bottom line (Kirchmayer, 2019) (Diwekar U, 2020) (Benke, et al., 2022). Dewulf and Biebroek (2018) provide an additional perspective, adding the contribution of 'other actors' and their decisions as compounding and unpredictable dimensions that must be navigated within Corporate Sustainability strategies. Their paper gives an example of 'strategy uncertainty' referring to uncertainties businesses may experience due to the institutional contexts and policy actors involved in the governance of complex problems such as climate change (Dewulf & Biesbroek, 2018). Deuwulf and Biesbrook's (2018) theory that business stakeholders influence uncertainty underpins the relevance of stakeholder theory to MCI (section 4.3) and managing the material concerns of the external institutions driving energy transition (section 4.2.2 and 4.2.3). Despite growing scholarship related to SET, decarbonisation, business model innovation, SBM and stakeholder theory, the concept of uncertainty remains omnipresent throughout these theories. From this, one could deduce that managing and mitigating uncertainties is an essential governance process that enables decision-makers to make informed decisions about their sustainability strategies, for it is a business's ability to reconcile the challenges and opportunities that create value for its stakeholders. 
Greater comprehension of the MCI's perspectives around decarbonisation uncertainties will contribute to a better appreciation of risks and opportunities associated with energy transition (RQ3) and provide strategic insight into actions taken or planned for the future (RQ4).


[bookmark: _Ref128224048][bookmark: _Toc136355076]Research Findings
The following Research Findings are based on the Research Methods outlined in Section 3.4. 
Four individuals participated in the Semi-Structured Interview and fulfilled the criteria as a purposive sample (Table 6) (Cresswell, 2014) (Bryman, 2012).
Table 9 shows eight annual reports that were scoped into the study for content analysis. 
Following Section 3.3.2, Atlas. ti was used to generate results for the following figures; 
	Figure 14 Drivers of Climate Action across all data sources

	Figure 15 Drivers of Climate Change - Semi-structured interviews

	Figure 16 Drivers of Climate Action and Uncertainty amongst interviewees

	Figure 18 Barriers to Climate Action Theme: Annual Reports

	Figure 19 Strategy: Value Proposition

	Figure 20 Word Cloud - Value Proposition 

	Figure 21 Strategy: Value Creation

	Figure 23 Strategies for Value Capture


[bookmark: _Toc136355077]Drivers and Barriers of Decarbonisation within MCI
Some commonalities were identified across primary and secondary data points in what is perceived to be influencing the adoption of decarbonisation or ‘climate action’ within the MCI. 
Across all data points, the presence of regulatory instruments (Drivers of Climate Action: Regulatory), financial stakeholders (Drivers of Climate Action: Financial Stakeholders), and expected changes to energy demand or energy transition (Drivers of Climate Action: Energy Demand / Energy Transition) had a perceived bearing on how decarbonisation and climate action were taken in the MCI. Across all interviews and publicly available reports, at least one of these three themes was outlined as a driver of climate action. 
[image: Chart, treemap chart

Description automatically generated]
[bookmark: _Ref131772017][bookmark: _Ref136269885][bookmark: _Toc140849578]Figure 14 Drivers of Climate Action across all data sources
Similarly, interviewees prioritised the same drivers of climate action as published reports indicating consistency across interviewees and public disclosures (Figure 15). 
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[bookmark: _Ref131690962][bookmark: _Ref131690957][bookmark: _Toc140849579]Figure 15 Drivers of Climate Change - Semi-structured interviews
Whilst ‘Regulatory’ influences emerged as a significant driver of climate action, it was also a source of uncertainty concerning how decarbonisation measures are strategised. This trend was most apparent among interviewees, where regulatory influences were pronounced in driving decarbonisation and as a source of uncertainty or risk within strategy formation (Figure 16). 
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[bookmark: _Ref133919020][bookmark: _Ref136269895][bookmark: _Toc140849580]Figure 16 Drivers of Climate Action and Uncertainty amongst Semi-structured interview respondents
When discussing regulations as a stimulus to decarbonisation action, many interviewees and annual reports referenced international treaties or binding agreements such as the Paris Agreement (COP21), Glasgow Climate Pact (COP26), EU Greendeal, EU Reporting Act and the EU Taxonomy Act (Saipem SpA, 2022) (Boskalis, 2021) (Fugro N.V, 2021) (DOF AS, 2021). In contrast, regulatory instruments or therelackof at an industry level provided much uncertainty for marine contractors. Lack of geographical consistency, problematic ‘proxies’ for carbon intensity, inability to incentivise low-carbon innovations and misunderstandings between industry actors and regulators were all highlighted by interviewees as creating uncertainty or barriers to their organisation's decarbonisation efforts. Simultaneously, many interviewees recognised the ‘complexity’ governing the MCI because of its diverse nature. Interviewees were generally candid and forthcoming in explaining regulatory issues. The same sentiment was not shared within Annual reports, which were more inclined to highlight ‘changes’ in regulatory instruments as a source of uncertainty as opposed to specific issues (SBM Offshore N.V, 2021) (Saipem SpA, 2022) (Fugro N.V, 2021).  
The theme of ‘Cost Effectiveness’ of decarbonisation strategies developed when discussing barriers to decarbonisation. All interviewees suggested their organisation had concerns about balancing decarbonisation with existing or future commercial responsibilities. Two main concepts arose from this barrier. Most prominent was the inability to recover capital costs spent on decarbonisation from vessel charterers. In addition, and somewhat related, all interviewees recognised that their ‘global fleet’ of vessels made implementing decarbonisation difficult, given the diversity of clients and operating jurisdictions. Inconsistent or incompatible global infrastructure for low-carbon technologies and varied client appetite to accept expensive but efficient vessels were prominent concerns in this area.   
Some thematic differences also emerged between interviewees and annual reports in how ‘Cost-effectiveness’ was disclosed as a barrier to decarbonisation. Interviewees were more inclined to outline the challenges of delivering cost-effective low-carbon solutions (Figure 17). However, within the publicly available Annual Reports, the ‘Cost-effectiveness’ of strategies did not materialise as a significant topical theme. Instead, annual reports focussed more on the fact that technologies limit their current strategies, making them either commercially or technically unfeasible (Figure 18). Statements such as the below encapsulate the sentiment seen within Annual Reports in this area. 
“The rate at which we move towards our emission-reduction targets is a function of the opportunities and technology available to different parts of the company” (Boskalis, 2021).
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[bookmark: _Ref131750561][bookmark: _Toc140849581]Figure 17 Barriers to Climate Action Theme: Extracted from semi-structured Interview respondents
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[bookmark: _Ref131750532][bookmark: _Ref135299139][bookmark: _Toc140849582]Figure 18 Barriers to Climate Action Theme: Extracted from annual reports
The phenomenon of assets (i.e. vessels) becoming ‘stranded’ was strikingly absent as a theme within Annual reports and interviews. Among those organisations that combine sustainability and financial information in an ‘Integrated Report, the ‘useful life’ of assets was outlined as a component of financial disclosures for tangible and intangible assets sections (DOF AS, 2021) (Subsea 7, 2022) (Technip FMC PLC, 2022) (SBM Offshore N.V, 2021). Nevertheless, comprehensive disclosures relating to the risk of a premature write-down of asset values did not emerge as a significant theme or material topic concerning sustainability, climate change risks, energy transition or decarbonisation. This omission was despite all annual reports outlining climate change transition risks as a significant material concern and stranded assets being one of the most pertinent consequences of failing to address transition risks. 






[bookmark: _Toc136355078]Decarbonisation targets and strategies 
Across the reviewed annual reports, there was variation in how decarbonisation targets were being approached and set amongst marine contractors (Table 2).
	Company 
name
	HQ 
Country
	HQ 
Region
	Scope 3 Targets Set
	Net-zero GHG Emissions by 2050 (or sooner) ambition 
	Medium-term (2026-2035) GHG reduction target(s)
	Short-term (up to 2025) GHG reduction target(s)
	Science Based Target Approach

	**Extracted from 2021 Annual & Sustainability Reports
 

	Boskalis
	Netherlands
	Europe
	N
	Y - Scope 1 & 2
	N
	N
	N

	DOF AS
	Norway
	Europe
	Y
	Y - Scope 1 & 2
	N
	N
	Y

	Fugro
	Netherlands
	Europe
	N
	Y - Scope 1 & 2
	Y - Scope 1&2
	Y - Scope 2
	Y

	Saipem
	Italy
	Europe
	N
	Y - Scope 1 & 2
	 - Scope 1&2
	N
	Y

	SBM
	Netherlands
	Europe
	Y
	Y - Scope 1, 2 & 3
	N
	N
	Y

	Subsea 7
	UK
	Europe
	N
	Y - Scope 1 & 2
	Y - Scope 1&2
	N
	N 

	Technip
	France
	Europe
	N
	N
	Y - Scope 1&2
	N
	N


[bookmark: _Ref132124083]Table 2 Decarbonisation Targets across Marine Contractors
All Marine Contractors had a formal, board-approved commitment towards cutting their Scope 1 and 2 emissions. What was less consistent were the percentages and timeframes chosen to execute emission reduction programs. SBM Offshore N.V were the only organisation that included indirect-Scope 3 emissions within their reduction targets (Table 2).  Despite the omission of Scope 3 emissions within marine contractors’ decarbonisation targets, most marine contractors offered a value proposition of reducing Client Scope 3 emissions by using their services. 
The use of short and medium-term carbon reduction targets was also inconsistent amongst marine contractors. Only one organisation committed to decarbonisation targets between 2021 and 2025. However, this included only scope 2 emissions (Table 2). Based on interview transcripts and annual reports, organisations that did not commit to short- or medium-term decarbonisation targets were also more likely to cite decarbonisation's technological or commercial uncertainties than their peers. 
	 Company 
name
	Decarbonisation Timeframe
	Uncertainty related to technological or commercial feasibility of decarbonisation measures

	
	Medium-term (2026-2035) GHG reduction target(s)
	Short-term (up to 2025) GHG reduction target(s)
	

	Boskalis
	N
	N
	Y

	DOF AS
	N
	N
	Y

	Fugro
	Y - Scope 1&2
	Y - Scope 2
	N

	Saipem
	Y - Scope 1&2
	N
	Y

	SBM
	N
	N
	Y

	Subsea 7
	Y - Scope 1&2
	N
	Y

	Technip
	Y - Scope 1&2
	N
	Y


[bookmark: _Ref132192733]Table 3 Decarbonisation Targets and Technological availability
Various strategic approaches and initiatives underwrote the decarbonisation targets outlined in Table 3. Collectively these strategies seek to change existing business models through adaption or resilience-building measures. Using Bocken et al. (2014) Conceptual Business Model Diagram (Figure 11) (Bocken, et al., 2014), the distribution of decarbonisation strategy themes across data sources is outlined below in Table 4;
	
Area of change within conceptual business model
	Thematic occurrence

	
	Semi-Structured Interview
	Annual Reports

	Strategy – Value Proposition:
What value is provided, and to whom?
	19
	83

	Strategy – Value Creation and Delivery
How is value provided?
	14
	117

	Strategy – Value Capture
How does the company make money and capture other forms of value?
	8
	26


[bookmark: _Ref132360427]Table 4 Distribution of Strategic Initiatives across a conceptual business model diagram (Bocken, et al., 2014)
By in large, published annual reports were most likely to disclose strategies associated with value creation and delivery when outlining taken or planned decarbonisation measures. Interviewees also discussed new areas of value creation but focused more on new value propositions. Both interviewees and Annual Reports had relatively little focus on areas of value capture when outlining their decarbonisation strategies. 
The most consistently used value proposition towards customers was the prospect of marine contracting products or services utilising green, disruptive or renewable technologies Figure 19. This value proposition is despite the exclaimed outlined uncertainties associated with ‘Cost Effectiveness’ (Figure 17) and ‘Technological’ limitations (Figure 18)
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[bookmark: _Ref132622928][bookmark: _Ref132622924][bookmark: _Toc140849583]Figure 19 Strategy: Value Proposition
[image: Text

Description automatically generated]
[bookmark: _Ref136269939][bookmark: _Toc140849584]Figure 20 Word Cloud - Value Proposition
A word cloud visualisation of all statements coded as being associated with decarbonisation value propositions supports Figure 19 in that the areas of ‘energy’, ‘technology’, and ‘renewable’ were focus areas for marine contracting firms. The word cloud visualisation shows a trend of marine contracting firms describing their value propositions in a factual, objective manner relating decarbonisation to scientific, economic and engineering concepts. 
The notion of ‘optimising vessels’ was one of the most prevalent forms of value creation outlined in data sources. In ‘optimising’ assets, most organisations sought to retrofit or renew existing assets in a manner that contributes positively towards their own Scope 1 emission reduction. Strategically, this is deemed value creation as original products and services can be delivered to customers albeit in new and more effective ways contributing towards client objectives. Value creation areas of ‘digitalisation’, ‘circular economy’ and installation of ‘hybrid power packs’ in Figure 21 could be considered subsects of vessel optimisation as they leverage strategic and intangible assets to create more sustainable forms of value for clients. 
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[bookmark: _Ref132635080][bookmark: _Ref136269948][bookmark: _Toc140849585]Figure 21 Strategy: Value Creation
One may infer that the choice to ‘optimise’ existing assets reflects an apparent low-risk appetite for new, disruptive decarbonisation technologies that are seen to have a high degree of uncertainty in technological availability (Figure 18). Fugro’s Statement below embodies this conclusion;
“Achieving emission-free shipping is not a straight- forward matter as most vessels still run on fossil fuels. Although there are several routes to achieve CO2 emission reductions in the maritime sector, there are only a few possible alternatives to marine diesel that can be deployed in the short to medium term.” (Fugro N.V, 2021).
Statements such as the below also highlight a relationship between the more conservative option of optimising current assets and the heightened sense of uncertainty associated with capital-intensive decarbonisation investments;
“In the absence of regulation, voluntary use of costly alternative fuels creates a competitive disadvantage, unless clients are prepared to pay a premium” (Boskalis, 2021)
As a form of Value Creation, all annual reports and most interviews highlighted ‘strategic partnerships’ as a vehicle for delivering on their decarbonisation ambitions. This included partnerships across supply chains, academic institutions, non-governmental organisations, regulators, and intra-industry joint ventures. Strategic partnerships were of such strategic importance for MCI firms that the topic appeared on multiple materiality matrixes (SBM Offshore N.V, 2021) (Saipem SpA, 2022) (Fugro N.V, 2021);
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[bookmark: _Toc140849586]Figure 22Example of partnerships as a material topic (SBM Offshore N.V, 2021)
As a means of Value Capture, leveraging low-carbon solutions as a competitive advantage developed as a key theme amongst MCI organisations (Figure 23). For the most part, this strategy encapsulated previously mentioned value propositions such as optimisation of assets, digitalisation of systems and strategic partnerships. However, it was presented as an ‘umbrella strategy’ emphasising mutual beneficiaries and the specific benefits of converting positive decarbonisation outcomes into tangible areas of value, such as financial or competitive performance. A common theme in using decarbonisation as a competitive advantage was recognising that economic benefits can be maximised by minimising or controlling negative externalities such as excessive fuel use or societal impact.  
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[bookmark: _Ref134106474][bookmark: _Ref136270041][bookmark: _Toc140849587]Figure 23 Strategies for Value Capture
The strategy of diversifying business models and value chain functions towards servicing the renewable energy sector was significant across all data points. Diversifying from conventional oil and gas to renewable markets does not reduce marine contractors' emission profile, but many incumbent firms acknowledge their societal contribution towards energy transition and future low-carbon energy systems as a form of decarbonisation. The following statements from annual reports support this statement;
	“We support the energy transition with our market-leading, innovative services for the development of offshore wind resources.”
	(Fugro N.V, 2021)

	“We facilitate the delivery of low-carbon solutions such as wind energy and are one of the leading players in the offshore wind market”
	(Boskalis, 2021)

	“It is also integral to our strategy as DOF's customers transition energy production to cleaner solutions and increase renewables in the energy mix”
	(DOF AS, 2021)

	“Applicability Analysis allows us to easily identify Decarbonisation Solutions that are feasible in accordance with project requirements and site specificity. The Decarbonisation Solutions are the main best practices, such as: Energy Efficiency, Carbon Capture, Renewables, Fuel Switching and Methane Emission Reduction.”
	(Saipem SpA, 2022)

	“We have a clear focus on working with our clients to achieve an orderly rebalancing of energy supply in the decades to come.”
	(Subsea 7, 2022)


Alongside renewable diversification strategies, a large proportion of Marine Contractors emphasised that conventional oil and gas services will remain an essential component of their business offerings. Many organisations predicted that fossil fuels would be part of the future energy mix, assuming oil and gas services would remain a form of Value Capture in the future.  
[bookmark: _Toc136355079]Discussion
In analysing the MCI decarbonisation strategies through the research methods outlined in Section 3, research findings have been made within this study that positively contribute toward a comprehensive, sector-specific understanding of how marine contractors are managing drivers of energy transition and are deploying measures to decouple their value propositions from fossil fuel dependency. Clear trends emerged from research findings that require a more profound synthesis. This discussion section shall evaluate and contextualise the research findings to provide a broader understanding for the reader. 
[bookmark: _Toc136355080]Drivers of Decarbonisation and Energy Transition
Multiple correlations exist between the MCI overview (Section 4.1) and the research findings. Whilst the MCI has traditionally served the oil and gas industry, it is clear from primary and secondary data points that incumbent firms are adapting their business models to diversify services from being fossil fuel reliant towards renewable sectors. One of the justifications for taking this action is that firms seek to make a broad and positive contribution towards decarbonisation and energy transition through their presence in emerging renewable markets (IMCA, 2022) (DNV, 2022). The research findings support this trend, which is viewed as a new way of capturing value in decarbonisation strategies. However, there could be alternative explanations for this shift, such as firms diversifying business services to avoid fossil fuel price volatility (Kaiser, 2020), mitigation against stranded assets (Harvey, 2018) (Ritchie & Dowlatabadi, 2015), or to capitalise on the investment flows towards lower risk, advantaged growth segments in renewables (Beck & kar, 2021) (BloombergNEF, 2022). While the research results prove that marine contractors are diversifying, this paper's methodology and results cannot hypothesise whether this strategic decision-making can be entirely attributed to decarbonisation ambitions or if other plausible reasons exist. Further research is required into the philosophical motivations of this strategy to conclude its claimed relationship with benefiting civil society under stakeholder theory (Bridoux & Stelhorst, 2022).
Despite the MCI diversifying, it remains highly influenced by maritime regulators and financial stakeholders who significantly influence how MCI's projects or services can be executed (IMCA, 2022) (DNV, 2022). Research results show that these same stakeholders also prove to be challenging for incumbent firms and their decarbonisation strategies. In particular, ‘regulatory’ influences were identified as both a driver of energy transition and a source of uncertainty in strategising decarbonisation. The translation of sector-level, IMO-governed regulatory instruments within the MCI environment was considered a significant barrier within primary data sources. These results are consistent with academia, concluding IMO's current 'short-term', 'command and control' policies are ineffective in incentivising innovative decarbonisation technologies and introducing non-fossil fuel-based energy sources (Bach & Hansen, 2023) (Lagouvardou, et al., 2020) (van Leeuwen & Monios, 2022) (DNV, 2022). Analysis of MCI decarbonisation value creation strategies showed a strong orientation towards the ‘optimisation’ of existing assets. Van Leeuwen and Monios (2022) and Stalmokaite (2021) attribute the preference to optimise over innovate as an undesirable outcome of IMO’s regulatory measures incentivising the wrong decarbonisation actions (van Leeuwen & Monios, 2022) (Stalmokaite, 2021). Despite the contrasts between MCI and the wider maritime industry, as highlighted in Section 4.1, the indirect effect of IMO’s regulations does not appear to have a positive effect in creating a culture of sustainable innovation within the two carbon-intensive industries. Given the extent of uncertainty disclosed among interviewees, one may infer that the predictability or consistency of regulatory instruments the MCI are exposed to is a source of epistemic uncertainty (Benke, et al., 2022) (Diwekar U, 2020).  
The Literature review emphasised the importance of financial stakeholders' influence on the energy sector to drive decarbonisation and climate action. These stakeholders play a significant role in creating an enabling environment for the energy transition because they influence capital flows and investment trends (World Economic Forum, 2020). Reducing a portfolio's exposure to physical and transition climate change risks was highlighted by literature as an astute risk reduction measure amongst investors who are beginning to reallocate funds to opportunities deemed less exposed to longer-term climate change uncertainties (Hildebrand, et al., 2021) (BloombergNEF, 2022). Research results relating to drivers of decarbonisation did not indicate such a direct and strong relationship with this stakeholder group. Instead, and more prominent across primary data sources, was the concept that decarbonisation strategies and technologies must be ‘cost-effective’. Specifically, the results show a perceived necessity to recover invested capital costs and balance near-term commercial obligations. The theme of maintaining operational and commercial continuity was prevalent among interviewees, who displayed scepticism about the current willingness of clients to accept additional decarbonisation costs and the difficulties of implementing measures across diverse geographical and customer circumstances. Across annual reports, the theme of ‘technological limitations’ also emerged, highlighting a void between the current technical and commercial feasibility of solutions and the organisation’s long-term decarbonisation ambitions. When it comes to decarbonisation solutions, marine contractors have a distinct inclination towards prioritising short-term cost-effectiveness in the face of a dramatically changing environment. One may conclude that MCI sees risk in the current discrepancies between their aspirations for decarbonisation and the practicality and viability of measures within their arsenal. A significant component of this discrepancy is the current demand for low-carbon services, making clients key financial stakeholders of the industry. Thematically, this strays from the academic discourse on decarbonisation in the maritime or oil and gas industries. Existing literature typically examines the involvement of financial stakeholders at a broader scale, outlining their contribution to methodically driving climate action over extended periods as they endeavour to minimize their reliance on fossil fuels and leverage new opportunities in more sustainable industries (The Oxford Institute for Energy Studies, 2018) (Beck & kar, 2021) (Institute for Energy Economics and Financial Analysis, 2022) (Asmelash & Ricardo, 2021). This paper's research design has illuminated that customers are generally perceived as more influential financial stakeholders of decarbonisation than the financial institutions outlined in academia. The MCI prioritisation of this area is consistent with Maersk McKinney Moller Center for Zero Carbon Shipping, emphasising the importance of the demand chains as a catalyst for low-carbon value propositions (Maersk McKinney Moller Center for Zero Carbon shipping , 2022). Applying Sgourdis and Csala (2014) SET framework, it can be theorized that within the MCI, the fourth proposition is not fully satisfied. The financial incentives and demand chain for marine contractors to adopt transformative technologies and embrace renewable energy sources are insufficient to instigate substantial transformations in the industry. This hypothesis is supported by the tendency of marine contractors to pursue low-risk areas of value creation, such as asset optimization and digitalization, rather than the higher-risk strategies associated with renewable energies and technology. Boons and Ludeke-Freund (2013) describe this approach as Technological Business Model Innovation, where technical changes are made by a business within existing markets to align commercial parameters and influence how products are consumed (Boons & Ludeke-Freund, 2013). 
As suggested within the academic discourse, many climate change transition risks can culminate in the potential obsolescence of fossil fuel-reliant assets if organisations neglect to devise and implement effective decarbonisation strategies (The Oxford Institute for Energy Studies, 2018) (Harvey, 2018) (Ritchie & Dowlatabadi, 2015). The consequences of such an eventuality would be significant, as it would cause considerable disruption to the firm's revenue base, impede its ability to access capital and curtail its future demand for services (Grippa, et al., 2019). Despite this risk's apparent commonality and gravity, it is noteworthy that most marine contractors have failed to directly address or disclose strategies designed to mitigate this risk within their non-financial disclosures. There could be several reasons, such as fear of adverse market reaction, lack of awareness or presence of unaccountable uncertainties within forecasts. These findings do not expand on the existing evidence indicating that companies in the oil and gas industry face or recognise asset impairment risk due to inadequate decarbonisation strategies. A more focused and targeted research design is required to comprehensively understand stranded asset risk within the MCI. Based on the results, annual reports seem unlikely to provide a transparent or accurate depiction of stranded asset risk, given its inherent risk consequence, corporate self-interest and the scrutiny afforded to published annual reports. To draw satisfactory conclusions, it may be necessary to interview individuals with a better grasp of the financial risks of climate change and provide them with additional assurances or measures to speak candidly and transparently about their concerns without fear of implicating their organisation. A better understanding of actor-oriented perspectives of stranded asset risk would greatly supplement existing academic discourse, which appears overly theoretical and generalised towards international oil companies. 
The literature review highlighted that both the maritime and energy industries are experiencing strong demand signals for greener products and operations, and many organisations have issued pledges towards carbon neutrality in the future (Danise, 2022) (Topping & Munoz, 2021). In line with this analysis, the research sample has revealed that all marine contractors have established board-approved emission reduction targets and have decarbonisation strategies in place. It is noteworthy, however, that the scope and timeframe of these strategies are substantially varied. A notable research finding was the absence of short-term (two to five years) and Scope 3 greenhouse gas emission targets. Despite the omission of Scope 3 targets, ‘strategic partnerships’ were regularly used as a vehicle for Value Creation. Such partnerships are often seen as a means for organisations to work with external parties to develop mutually beneficial arrangements for reducing indirect emissions. The absence of short-term carbon reduction targets raises the question of how engaged or committed marine contractors are in their near-term responsibilities for decarbonisation. It is plausible that there is hesitancy to measure these two areas (scope three and short-term) of decarbonisation as they imply sustainable business model innovation over a short timeframe while also continuing to create value (Bocken, et al., 2014). Academia theorises this type of scenario where the substance, knowledge or content of sustainability issues are unclear for business—adding that epistemic uncertainties can arise and manifest themselves in illicit risk aversion and decision paralysis (Porter, 1996) (Courtney, et al., 2000) (Kirchmayer, 2019) (Diwekar U, 2020) (Benke, et al., 2022). 
One caveat to these findings is that the conclusions are derived from a relatively small sample size of more than seven hundred marine contractor organisations. As discussed in Section 3.5, a challenge for this research method was to obtain primary data points that were as representative as possible for the MCI. In light of this challenge, upon implementing the research design and interpreting the results, it is necessary to apply a limitation to the research findings. Notably, these results pertain to the largest marine contracting organisations, characterized by their global or international presence, influence within the industry, and abundant resources relative to industry peers. Consequently, it would be inappropriate to directly extrapolate assumptions regarding the presence of decarbonisation targets or speculate on the uniformity of climate change risk and strategies across all marine contractors based solely on this study's findings.
Nevertheless, this study further enhances our understanding of the sector's decarbonisation strategies and risk factors. The sample organisations chosen are industry leaders, reflecting current market trends, the competitive landscape, and the latest consumer insights. These organisations also address the most critical concerns of stakeholders by adapting and shaping stringent standards. As industry forerunners, they influence the direction and terms of engagement for their peers in the MCI.  
[bookmark: _Toc136355081]Conclusion 
In conclusion, this study has explored the relationship between the Maritime Construction Industry (MCI) and decarbonisation strategies. The triangulated methodology used to establish these conclusions enriches existing literature providing sector-specific and actor-orientated perspectives on factors that influence decarbonisation strategies across the top tiers of the MCI. 
The research findings indicate a clear trend of incumbent firms in the MCI diversifying their services from conventional oil and gas to renewable sectors. While the results support the notion that this shift is driven by a desire to contribute to decarbonisation and energy transition, alternative explanations cannot be ruled out. Further research is needed to understand the underlying motivations behind this strategic decision-making. Regardless of the ethics, orienting business services towards emerging renewable markets appears to be a vital strategy to offset risks associated with energy transition within the MCI.
The dissertation also highlights the significant influence of maritime regulators and financial stakeholders on the MCI. These stakeholders pose challenges and uncertainties for incumbent firms in developing their decarbonisation strategies. The regulatory environment, governed by organisations like the International Maritime Organization (IMO), is a barrier to developing innovative decarbonisation technologies and non-fossil fuel-based energy sources. While important in driving decarbonisation at a broader scale, financial stakeholders are perceived to have less direct influence within the MCI, with the demand chain playing a more influential role. Unquestionably, these stakeholders have and will continue to influence the form and cadence of decarbonisation strategies amongst global and international marine contractors. 
The research indicates that marine contractors prioritise cost-effectiveness and near-term commercial obligations in their decarbonisation strategies. They focus on asset optimisation rather than adopting higher-risk strategies associated with renewable energies and technology that may undermine near-term competitiveness. This pattern diverges from the academic discourse, which is overly focused on the involvement of financial stakeholders in driving long-term climate action. It is clear from the results that managing economic commitments and stakeholders that directly affect businesses in the short term is a critical strategic insight currently overshadowed by the influence of the macro-financial trends within the literature. 
The lack of disclosure regarding strategies to mitigate the risk of stranded assets is also noteworthy, suggesting a need for targeted research in this area. There is a contrast between the severity of this risk outlined in academia and the lack of disclosure seen throughout research results. 
Furthermore, research results reveal variations in decarbonisation strategies' scope and timeframe among cross sections of the industry. Short-term carbon reduction targets and indirect greenhouse gas emission targets are often absent, raising questions about the engagement and commitment of marine contractors in addressing their short-term responsibilities for decarbonisation. These omissions may be due to uncertainties surrounding sustainable business model innovation and the lack of clarity or knowledge about the industry's sustainability trajectory.
It is essential to acknowledge that the conclusions drawn from this study are based on a relatively small sample size of larger marine contracting organisations. Therefore, caution should be exercised in generalising these findings to all marine contractors. The study's limitations highlight the need for further research to comprehensively understand decarbonisation strategies and climate change risks within the MCI. 
In summary, this dissertation contributes to the understanding of the MCI's response to decarbonisation by revealing the industry's diversification, challenges posed by regulators, the influence of the demand chain, prioritisation of cost-effectiveness, and the need for targeted research on stranded asset risk. It also highlights the variations in decarbonisation strategies and suggests the presence of epistemic uncertainties within the industry. These findings provide valuable insights for industry practitioners, policymakers, and researchers aiming to foster sustainable practices in this niche but essential corner of the maritime sector. 
These contributions positively expand academia's understanding of the experiences, beliefs, embedded concepts and specific circumstances surrounding MCI decarbonisation strategies; it also cements a need for further research. This study underscores the significance of continued investigation and exploration by recognising the gaps in our comprehension of MCI decarbonisation strategies. Further research is warranted to address the remaining questions outlined in Section 8, and gain a more comprehensive understanding of this complex field. The importance of this task is accentuated by the MCI's role in the future energy mix through its contribution towards global energy security and transition. 
[bookmark: _Ref136354889][bookmark: _Toc136355082]Recommendations
Based upon the conclusions, this study makes further recommendations necessary to answer the Research Questions outlined in Section 3.2 comprehensively. 
[bookmark: _Toc136355083]Success factors of an effective decarbonisation strategy (RQ2)
Research Results have unearthed some consistent patterns amongst marine contracting firms regarding decarbonisation strategies and what is perceived to create value for their business. One fundamental relationship is the interconnectedness between MCI demand chains and the effect on the appetite for adopting higher risk or more comprehensive decarbonisation strategies. A key recommendation for academia is to explore the demand chain dynamics of the MCI. This should encompass the motivations, expectations and barriers MCI customers face in accepting incurred decarbonisation costs from their supply chain. By examining this area, potential opportunities for collaboration and partnership can be uncovered, benefiting all organisations involved in their decarbonisation efforts. A better understanding of this area will contribute towards understanding successful decarbonisation strategies. 
[bookmark: _Toc136355084]Risk and opportunities associated with energy transition (RQ3)
The academic discourse emphasises the high continuity risks posed by stranded assets, while global and international marine contractors' disclosures present a contrasting perspective on the impact of these risks on their business. The MCI is a capital-intensive industry with a significant portion of firms' financial resources allocated towards acquiring and maintaining physical assets. In light of the increasing importance of understanding climate change transition risk and business model adaption, it becomes essential to understand the impact and mitigation strategies employed to prevent significant write-downs in asset values. It is suggested that more focused research is deployed in this area to fully appreciate the risk-stranded assets present to the MCI. Comparisons could then be drawn between the better-researched areas of the energy or marine sectors and the MCI. 
[bookmark: _Toc136355085]Perceived changes related to decarbonisation (RQ1)
Based on the research findings, conducting a more extensive analysis by including larger data samples of annual reports and interviews is recommended to gain a more comprehensive understanding of the perceived changes influencing decarbonisation within the MCI. This approach will facilitate a comprehensive understanding of the perceived changes influencing decarbonisation within the MCI. By expanding the scope of data collection, more representative insights into the complex dynamics and trends shaping decarbonisation in the industry can be obtained. This, in turn, will enable marine contracting organisations to make more informed decisions and develop strategic plans that align with the evolving landscape of decarbonisation, contributing towards RQ2. 
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Q1. What do you see as the main challenges of decarbonisation for your employer within the marine contracting industry?

Q2. Do you consider energy transition as whole, to be a threat or opportunity to the marin contracting industry?

Q3. Is there anything unique related to the marine contracting industry that makes decarbonisation more or less risky or an opportunity?

Q4. What or who do you think the main drivers of this change?

Q6. Has uncertainty influenced the development of your decarbonisation strategy or initiatives?

Q5. What are the elements, in your opinion, that make for a successful decarbonisation strategy?

Q7. How do you consider the relationship between decarbonisation and prosperity for your business in the future?

Q8. Do you think this will change over time?
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Introduction
This policy is compiled for members in accordance with the Association's constitution.  It is circulated to all members and is used to preface all of the Association's meetings of members.
[bookmark: _Toc134453206]Policy
The Association, its meetings, committees and secretariat will comply with all applicable competition law (competition, antitrust and similar laws) including those of the United States of America, the European Union, the United Kingdom and other countries in which the Association is active. 
Meetings of competitors under the guidance of the Association are not prevented by competition law.  However, members must not use the forum provided by the Association in order to coordinate their activities, to influence the conduct of a competitor or to discuss commercially sensitive issues.  This policy strictly prohibits any behaviour, including exchanges of information between members, that might constitute or imply an anti-competitive arrangement.  Each member must exercise its independent business judgement and compete actively in the marketplace. Any activity that could create even the appearance of a restriction or distortion of competition must be strictly avoided.  All meetings will start with this policy as the first item on the agenda.
General
1. The Constitution and the Association's objectives are written to comply with competition law.
2. Membership is open to all companies active in the offshore, marine or underwater engineering industries.  Any action in rejecting a membership application or current member is reviewed for compliance with competition law.
3. The Association has a formal document retention and disposal policy.
4. The Association has a formal complaints procedure.
Rules for Meetings
Members should comply with the following guidelines when meeting:
1. Agendas of all meetings should be reviewed for compliance with this policy.
2. Items not on the agenda will not be allowed if they raise issues which violate this policy.
3. All participants have the right to question any topic or discussion that might violate this policy.  Any participant has the right to state their objection and leave a meeting immediately if they feel that any topic or discussion violates the competition policy, and have this recorded in the minutes.
4. Minutes of all meetings should be accurate, should reflect the main decisions made and actions to be taken, and should also include statements to show compliance with this policy.
5. All meetings should be scheduled. Do not attend unscheduled, informal, ad-hoc or side sessions or any other breakout meetings held before or after Association meetings.
During any meetings, do not discuss or agree current or future information in relation to:
1. Prices, increases or decreases in prices, standardising or stabilising prices, pricing procedures or formulas, or complain to a competitor that its prices constitute unfair trade practices.
2. What is a fair profit level, profits or profit margins.
3. Cash discounts, rebates or reductions.
4. Credit conditions or any other terms or conditions of sale.
5. Cost and demand structures.
6. Sales, output or capacity levels and forecasts.
7. Market shares and sales territories/routes.
8. Allocating markets or customers.
9. Investment and marketing plans (e.g. planned entry or withdrawal from markets, etc.).
10. Bidding or refraining from bidding on projects.
11. Selection, rejection or termination or refusing to deal with certain customers or suppliers.
12. Any other exclusionary practices.
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[bookmark: _Toc136355090]Data Collection and Selection
A key challenge of this study was to ensure that qualitative data collected via the outlined research methods are representative of the Marine Contracting Industry. This is deemed essential given the research aim to 'deepen sector-specific understanding of utilised decarbonisation strategies' and 'perceived success factors' for the marine contracting industry.  
In selecting incumbent actors that best represent the marine contracting industry, criteria had to be established to scope in prospective interviewees and company non-financial reports. Using the International Marine Contracting Association's (IMCA) website member directory (International Marine Contracting Industry, 2023), a membership of some 700 companies was filtered to 14 International and Global Marine Contractors (Figure 24). 
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[bookmark: _Ref135318129][bookmark: _Toc140849588]Figure 24 IMCA Member Directory (International Marine Contracting Industry, 2023)
In filtering to 'Global Contractors' and 'International Contractors' within the IMCA membership, the 'leading' organisations within the industry were identified, and those members had a global or international presence within the industry (Figure 25). 
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[bookmark: _Ref135318160][bookmark: _Toc140849589]Figure 25 IMCA Membership Categories (IMCA, 2023)
Shortlisting IMCA members by membership type is necessary to manage data collection scopes and resource limitations, as highlighted within Section 8. Whilst not entirely representative of the industry, Global and International Members provide an indicative representation of actors within the marine contracting industry, sample decarbonisation strategies and will be able to outline success factors. It is assumed that this, therefore, fulfils the criteria of the Research Aim. 
The shortlisted companies based on Global or International Membership are as follows;
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[bookmark: _Ref132186773]Table 5 Global and International IMCA Members (IMCA, 2023) (International Marine Contracting Industry, 2023)
[bookmark: _Toc136355091]Semi-Structured Interview Data Selection
The shortlisted organisations in Table 5 were invited via email to participate in the Semi-Structured Interview. It was assumed that individuals involved in the Environmental Sustainability Committee would be motivated to participate in this research and fulfil the criteria of a purposive sample as per Table 6.

[bookmark: _Ref136269378][bookmark: _Ref135318284][bookmark: _Ref136269464] [image: Table

Description automatically generated] Table 6 Purpose Sample Principle (Cresswell, 2014) (Bryman, 2012)
After shortlisting individuals that meet the criteria of;
a) Working for either a 'global' or 'international' marine contractor as per IMCA membership type; and
b) Have representation within the IMCA Environmental Sustainability Committee
Prospective participants were recruited to register their interest using an email distributed QR code below;
https://forms.office.com/e/vEvGG68byk

Table 7 Semi-Structured Interview 
Respondents to the above who had registered their interest were considered the sample group for semi-structured interviews. 
[bookmark: _Toc136355092]Semi-Structured Interview Data Collection
Inspired by Kvale and Cresswell's guidance for qualitative research and interviewing, the following process was used for data collection;
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[bookmark: _Toc140849590]Figure 26 Semi-Structure Interview Data Collection (Kvale, 1996) (Cresswell, 2014)
Developing appropriate semi-structured interview questions is outlined by Kvale as crucial to obtaining valuable and reliable qualitative data (Kvale, 1996). Therefore, predetermined questions outlined in Appendix B are informed by existing scholarship and thematic frameworks identified within the literature process. In allowing interview questions to be formed through the literature review process, themes, hypotheses, and concepts in existing scholarship can be tested within the specific dimensions of the marine contracting industry (Kvale, 1996). When developing structured interview questions, consideration was also taken to ensure they were directly relevant to the Research Aim and Questions (Cresswell, 2014).   
[bookmark: _Toc136355093]Content Analysis Data Selection and Collection
Based on Table 5, sample data for Content Analysis was also shortlisted. For some firms, this was standalone Sustainability Reports- others adopted an Integrated or Annual Report format. In all instances, reports had to be in a written-English format, publicly available, current from 2021 and have an independent limited assurance statement to be shortlisted within the data selection criteria. The decision to exclude reports without an independently assured statement of compliance provided a minimum level of data integrity at the expense of a wider sample size. The benefits of utilising verified data samples to mitigate corporate biases were assumed to outweigh the drawbacks of a smaller sample for data collection. 
Table 8 outlines 'global' or 'international' IMCA members and their status according to outlined data selection criteria. Table 9 outlines those organisations shortlisted for data collection and content analysis. 
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[bookmark: _Ref135318523]Table 8 Content Analysis Sample Organisations

	Company name
	Reference
	Within Data Selection Criteria (y/n)

	Boskalis Offshore
	(Boskalis, 2021)
	Y

	DOF AS
	(DOF AS, 2021)
	Y

	Fugro
	(Fugro N.V, 2021)
	Y

	Saipem
	(Saipem SpA, 2022)
	Y

	SBM Offshore NV
	(SBM Offshore N.V, 2021)
	Y

	
Subsea 7
	(Subsea 7, 2022)
	Y

	TechnipFMC
	(Technip FMC PLC, 2022)
	Y


[bookmark: _Ref135318558]Table 9 Content Analysis Scoped-in Organisations













[bookmark: _Toc136355094]Appendix E Data Coding and Transcription

Content Analysis Data Coding
Hsieh and Shannon theorise that content analysis comprises three distinct approaches; Conventional, Directed or Summative. Whilst these approaches are common in their ability to interpret the meaning of large quantities of text data points, they differ in coding schemes, origins of codes and trustworthiness (Hsieh & Shannon, 2005). 
In order to develop existing theories or research, directed content analysis can be utilised. Directed Content Analysis uses deductive theories to extend theoretical frameworks. As such, data coding is informed by a more structured approach based on preconceived theories, concepts and variables as coding categories (Hsieh & Shannon, 2005). While deductive coding introduces a more academically sound foundation to coding, it is applied at the expense of its ability to identify new data themes (Elo & Kyngäs, 2008) (Hsieh & Shannon, 2005). 
Summative content analysis is a quantitative research method used to analyse the content of a large number of texts systematically and objectively. It is also known as quantitative content analysis, which involves counting the frequency and distribution of certain types of content in the text. Summative content analysis can be used to describe and compare the content of texts from different sources, such as newspapers, books, websites, or social media (Krippendorff, 2013).  
Conventional content analysis was chosen for data coding. This methodology is compatible with the research design as it facilitates explorative, qualitative research findings and will allow new themes to emerge from data collection sources. Interpretation and contextualisation of these new themes are at the heart of the research aim to "develop and deepen sector-specific understanding of utilised decarbonisation strategies and their perceived success factors".
However, there are some drawbacks to this approach. Braun and Clark outline that convention content analysis does introduce the risk of researcher bias and difficulty in ensuring the reliability of results. They highlight the importance of clearly defined data coding processes to avoid these pitfalls (Braun & Clarke, 2006). This type of content analysis could also be construed as reductive, given its focus on words or phrases and disregard for nuanced contexts or meanings (Lou, 2019). It is assumed that the triangulation research design will help counteract this limitation, as the format of semi-structured interviews grants the subject and researcher flexibility to elaborate on specific contexts and nuanced perspectives. 
Coding Framework
This study's coding framework is established on the basis that it is an inductive form of content analysis, as outlined above.
The coding framework shall be comprised of the following processes;
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Table 10 Coding Framework and Sequential Steps  (Charmaz, 2014) (Strauss, 1988)


[bookmark: _Toc136355095]Appendix F Interview Consent Form

(University of Edinburgh, 2013)


Research project title: The ripple effect of decarbonisation: Studying the strategic orientation towards decarbonisation within incumbent firms of the marine contracting industry
Research investigator: Kai Thompson
The interview will take no longer than 45minutes.  We don’t anticipate that  there are any risks associated with your participation, but you have the right to stop the interview or withdraw from the research at any time. 
Thank you for agreeing to be interviewed as part of the above research project.  Ethical procedures for academic research undertaken from UK institutions require that interviewees explicitly agree to being interviewed and how the information contained in their interview will be used.  This consent form is necessary for us to ensure that you understand the purpose of your involvement and that you agree to the conditions of your participation. Would you therefore read the accompanying information sheet and then sign this form to certify that you approve the following:
The interview will be recorded and a transcript will be produced 
• You will be sent the transcript and given the opportunity to correct any factual errors 
• The transcript of the interview will be analysed by Kai Thompson as research investigator 
• Access to the interview transcript will be limited to Kai Thompson and dissertation advisor or maker (if requested)
• Any summary interview content, or direct quotations from the interview, that are made available through academic publication will be anonymised so that you cannot be identified, and care will be taken to ensure that other information in the interview that could identify yourself is not revealed 
• The actual recording will be destroyed once transcibed into this publication
• Anti-competitive actions shall be avoided throughout the research and interview process through employing IMCA’s competition law policy (IMCA, 2015)
I also understand that my words may be quoted directly. With regards to being quoted, please initial next to any of the statements that you agree with:
	
	I wish to review the notes, transcripts, or other data collected during the research pertaining to my participation.

	
	I agree to be quoted directly.

	
	I agree to be quoted directly if my name is not published and a made-up name (pseudonym) is used.

	
	I agree that the researchers may publish documents that contain quotations by me.










By signing this form I agree that; 
1. I am voluntarily taking part in this project. I understand that I don’t have to take part, and I can stop the interview at any time; 
2. The transcribed interview or extracts from it may be used as described above; 
3. I have read the Information sheet; 
4. I don’t expect to receive any benefit or payment for my participation; 
5. I can request a copy of the transcript of my interview and may make edits I feel necessary to ensure the effectiveness of any agreement made about confidentiality; 
6. I have been able to ask any questions I might have, and I understand that I am free to contact the researcher with any questions I may have in the future. 


_____________________________________ 
Printed Name 


_____________________________________ 					____________________ 
Participants Signature 								Date 


_____________________________________ 					____________________ 
Researchers Signature 							Date
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The Global Contractor membership level is IMCA's highest category of membership, representing leading industry contractors operating on a global
scale.

International Contractor

International Contractor membership comprises contractors with a strong international presence - operating in three or more of IMCA's geographic
regions.
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The first step in the conventional content analysis coding
framework s to define the research question and objectives
In doing so, the research question shall guide the
development of codes that ate focussed on research
questions. (Krippendorff, 2013). This step is outlined within
Section 2.2

The researcher then must collect qualitative data from its
Sources. As this study is triangulated, data sovrces shall be
obtained through the methodologies outlined in Section 2.5

Collected data must then be organised in a fashion that is
conducive to later coding processes. This includes
transcribing semistructured interviews and _organising
annval sustainability reports. Stravs and_Corbin_then
emphasise the importance of Open coding. This involves a
systematic and iterative process of reading through the text,
identifying concepts, and developing codes that capture
those concepts. The goal of open coding is to create a set of
codes that can be used to categorise and analyse the data in
2 meaningful way. The proces of open-coding is important
for this study as it provides the flexibility for new codes or
categories to emerge and provides the researcher with a basis
for exploring new themes (Strauss, 1988)

A codebook will then be established that describes
established codes, their definitions and application within
raw data. Axial coding can be used to move beyond open
coding phases and develop a more comprehensive
understanding of data (Charmaz, 2014). Through this phase
relationships between codes can be identified, subcategories
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