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[bookmark: _Toc231599649]Abstract
This dissertation aims to provide an Extended Literature Review of the reconfiguration of international procurement processes in UK construction multinational enterprises (MNEs) in response to the UK Carbon Border Adjustment Mechanism (UK CBAM) that is set for implementation from 1 January 2027. The study draws from four well-known theoretical bodies: Transaction Cost Economics, the Porter Hypothesis, Institutional Theory and Resource Dependence Theory to synthesise evidence from three discrete strands of literature: carbon-pricing economics, sustainable supply chain management and construction management.
The review reveals that CBAM will result in substantial cost surcharges on key construction materials: 8 – 15 % on steel, 10 – 18 % on aluminium, 5 – 12 % on cement, 6 – 10 % on glass – leading to a strategic change from cost efficiency to carbon efficiency in procurement. There are four main adaptive responses: supplier substitution, contract redesign, sourcing localisation and material substitution. The results are combined into a Carbon-Adjusted Procurement (CAP) framework that reflects the relationship between cost, carbon, compliance and capacity.
Keywords: UK Carbon Border Adjustment Mechanism (CBAM), International Procurement, Construction MNEs, Sustainable Supply Chain Management, Supply Chain Decarbonisation.
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[bookmark: _Toc231599650]Chapter One: Introduction
[bookmark: _Toc231599651]Introduction
The chapter sets the context for the dissertation by introducing the background of how carbon pricing policy has evolved at a global level and the particular implications of the UK Carbon Border Adjustment Mechanism (CBAM) for UK construction multinational enterprises (MNEs). The chapter begins with a brief overview of the macroeconomic and regulatory trends that have brought the costs of embedded carbon to the forefront as a strategically important input for import reliant sectors before focusing specifically on the UK construction industry. It states the research problem related to the existing situation of the research, which is the fragmented state of the existing research on the research problem; it states the overall goal of the research and the four specific goals of the research; it presents the research question that will be used to conduct the Extended Literature Review. The chapter ends with a specification of the scope of the review in geographic, sectoral, material and temporal aspects and the structure of the dissertation in general.
[bookmark: _Toc231599652]Background of the Research Topic
Carbon pricing is no longer a marginal policy tool for climate change but, rather, a structural cost element in the global industrial sector. The world's carbon pricing revenues have quadrupled from USD 104 billion in 2015 to more than USD 104 billion in 2023, and are responsible for about 23% of global GHGs (World Bank, 2023; Santikarn et al., 2021; European Parliament Research Service, 2020). In this long-term development, the Carbon Border Adjustment Mechanism (CBAM) is the most significant regulatory innovation that has happened over the last decade. A CBAM has two purposes: (i) to help avoid carbon leakage, and (ii) to equalize the price competitiveness of domestic and foreign producers, by applying a price on imported goods that is the same as the carbon price that would have been paid under the importing jurisdiction's climate regime (Shee Weng, 2025).
CBAM is in a transition phase from October 2023, and will have financial adjustments from January 2026 for cement, iron and steel, aluminium, fertilisers, electricity and hydrogen (European Commission, 2023). After long consultation, in 2024, the United Kingdom confirmed the implementation of its own CBAM from 1 January 2027, which will include a similar scope of carbon-intensive products, namely steel, aluminium, cement and ceramics, fertilisers and glass (HM Treasury, 2024). The move is a sea change for UK importers, as embedded emissions will become a cost, an auditable cost and a cost that can no longer be ignored.
The construction industry is at the heart of the transformation. Construction is about 6 to 7 % of the UK GDP and the biggest user of steel, cement, aluminium and glass in the UK, which are all covered by CBAM. According to Allwood et al. (2016) over 60% of structural steel in construction in the UK is imported, and the construction MNEs are highly vulnerable to CBAM cost pass-through. The procurement approach in this industry has long been dominated by a logic of cost-efficiency: lowest landed price, competitive tendering, and ‘globally diversified procurement' (Meehan and Bryde, 2011). By introducing a regulatory carbon premium into every tonne of high emission import material, CBAM throws that logic out of the window, and changes the economics of sourcing decisions, contract design, and long-term sourcing strategies. Carbon leakage can be mitigated by up to 50% through the implementation of carbon border adjustments – with the European Parliament Research Service (2020) estimating this figure, and The UK Government and IDDI (2022) signing the Green Public Procurement Pledge, which means public-sector buyers will demand verified low-carbon material credentials from contractors, adding to the regulatory pressure of CBAM on UK construction MNEs. Sugar et al. (2022) has shown that UK procurement policy is becoming increasingly focused on the net zero target; embodied carbon has now been introduced for steel, cement and concrete. DESNZ (2025) has also stated that it is expected that the mandatory reporting of embodied emissions will have a direct impact on public procurement of construction materials.
[bookmark: _Toc231599653]Research Problem and Gap in the Literature
However, while the policy importance of CBAM cannot be overlooked, there is a fragmented and incomplete academic literature on CBAM's rigorous implications for firm procurement. There are three different world classes of literature related to the issue, but they do not necessarily overlap. The carbon-pricing and environmental-economics literature models the aggregate cost effects of border adjustments either by using a computable general equilibrium (CGE) model or a partial-equilibrium approach (Zakeri et al., 2015; Mehling et al., 2019); the latter assumes the price elasticity of demand for these products at the sector level, but does not investigate the downstream buyer behaviour. Second, the sustainable supply chain management literature examines green procurement and carbon-aware supplier selection (Paulraj, 2011; Schaltegger and Burritt, 2014), with a clear predominance of voluntary corporate-sustainability contexts, as opposed to a regulatory shock. Thirdly, the construction management literature discusses the issue of embodied carbon and low-carbon material substitution (Lehne and Preston, 2018; Rootzén and Johnsson, 2017), but does not look at regulation as a key motivator for near term procurement decisions.
There is a disparity that is not captured in any previous study where these three literatures are brought together to explore the reconfiguration of international supply chains of construction MNEs in the direct response to the UK CBAM. Cost, carbon intensity, regulatory compliance, and domestic supply capacity are key considerations for procurement managers, but these factors have not been discussed comprehensively in the context of CBAM. This dissertation aims to do just that with an Extended Literature Review which brings results from the three silos together and establishes an integrated analytical framework.
[bookmark: _Toc231599654]Urgency and Timeliness of the Topic
The research is of a scientific and practical nature. CBAM will be enforced in the UK from 1 January 2027, meaning that procurement contracts tendered, negotiated and signed in 2026 will be the first contracts to be subject to live CBAM obligations on delivery. Now is the time to make decisions that will either drive up the cost of the shock or move MNEs to the competitive advantage (Porter and van der Linde, 1995; Bird and Park, 2016). Meanwhile, the CBAM's free-allowance phase-out will play a role in how the UK Emissions Trading Scheme (ETS) will impact import-intensive businesses, which hasn't been sufficiently studied.
On the supply side, announced capacity increases in the UK's green steel, such as the conversion of the Tata Steel Port Talbot and British Steel Scunthorpe electric arc furnaces, are still some years off, presenting a transitional period where demand for compliant materials could outpace supply. It's an interesting moment in time because of the regulatory, market and capacity drivers to do research on CBAM-driven procurement adaptation.
[bookmark: _Toc231599655]Research Aim and Objectives
This study aims to evaluate how UK construction multinational enterprises are reconfiguring their international supply chains and procurement strategies in response to the emerging UK Carbon Border Adjustment Mechanism, and to develop an integrated analytical framework that captures the interplay of cost, carbon, compliance, and capacity considerations in this reconfiguration.
To achieve this aim, the dissertation pursues four specific objectives:
1. To examine the projected cost implications for UK construction MNEs procuring carbon-intensive materials from non-UK markets under the UK CBAM.
1. To analyse the strategic reorientation from cost-efficiency to carbon-efficiency in supplier selection practices among UK importing firms.
1. To evaluate the influence of CBAM on sourcing decisions between international suppliers and domestic low-carbon producers within the UK procurement landscape.
1. To provide evidence-based recommendations for UK construction MNEs seeking to adapt procurement strategies in response to CBAM, mitigating regulatory exposure and long-term financial risk.
[bookmark: _Toc231599656]Research Questions
The dissertation is guided by three research questions:
RQ1: What are the projected cost implications of UK CBAM for construction MNEs importing high-emission materials?
RQ2: How is UK CBAM driving a strategic shift from cost-efficiency to carbon-efficiency in procurement?
RQ3: How does CBAM influence sourcing decisions between international suppliers and domestic low-carbon producers?
[bookmark: _Toc231599657]Scope of the Review
The review is defined in four perimeter. Geographically it primarily targets the United Kingdom, but the European Union CBAM is used, if relevant, as a comparison. Sectorally, it is limited to the construction sector and, within that sector, to large multinational contractors and developers, as opposed to SMEs, because the MNEs are the ones with the highest exposure to imports and who have the capacity to be decisive in their procurement. The material focuses on the four CBAM covered inputs that are key to the UK construction sector: steel, aluminium, cement and glass. The literature search is confined in time from 2015-2026, with some of the earlier theoretical ground-breaking works included where they support the conceptual framework. In terms of methodology, the dissertation is a secondary research study using an Extended Literature Review approach, which does not involve data collection from primary sources of the entire firm, and limitations are inherent in the conclusions that can be drawn from the published sources.
[bookmark: _Toc231599658]Structure of the Dissertation
The dissertation is structured in six chapters, similar to the Extended Literature Review structure. 
•	Chapter 2 presents the methodology of the literature review, including the search strategy, databases, inclusion and exclusion criteria, PRISMA-style screening process, and thematic analysis approach. 
•	Chapter 3 presents the Thematic Literature Review, organised around four themes: theoretical foundations, empirical findings, emerging debates, and research gaps. 
•	Chapter 4 discusses the synthesised findings in direct relation to the three research questions and proposes a Carbon-Adjusted Procurement (CAP) framework as the study's principal conceptual contribution.
•	Chapter 5 translates the findings into theoretical, managerial, and policy implications.
•	Chapter 6 concludes by summarising the answers to the research questions, acknowledging limitations, and identifying directions for future research.
[bookmark: _Toc231599659]Conclusion:
To conclude, the chapter has set the context, rationale and objectives for the research that forms the basis of the dissertation. It has been able to pinpoint the policy relevance of the UK CBAM as a major imminent regulatory development with direct and material impacts on UK construction MNEs, has identified that there is a gap in the existing literature that this study aims to fill, and has identified three research questions that drive the Extended Literature Review. The 1 January 2027 deadline for the implementation of the CBAM highlights the need for urgency in the topic. Chapter Two then explains the method of literature identification, screening and analysis that was followed.







[bookmark: _Toc231599660]Chapter Two: Methodology of the Literature Review
[bookmark: _Toc231599661]Introduction
This chapter outlines the methodological framework which led to the development of the Evidence base and how the literature was analysed, giving a clear and repeatable account of the methodology. It starts by explaining the justifications for the semi-systematic searching approach taken and justifies its adoption based upon the interpretivist epistemological underpinning of the study. The chapter then explains the databases and sources that were used, the keywords and search strings that were used and the time period in which sources were chosen. It explains the inclusion and exclusion criteria used to select the sources, the four-stage screening mechanism that was used to narrow down the initial pool of identified sources, and the quality-checking criteria used to screen the studies for inclusion. The chapter ends with a six phase thematic analysis framework for coding, theming and synthesising the literature that has been retained – to provide a methodological basis for the thematic review in Chapter Three.
The rigour and credibility of this type of Extended Literature Review (ELR) relies on the transparency and replicability of the processes used for identifying, selecting, evaluating and analysing the literature. In this chapter, all the decisions made concerning the materials are explained and justified, and are explicitly related to the three research questions that guide the study. The overall objective is to show that the review is based on a systematic and auditable evidence base, and is academically sound, as per Saunders et al. (2009) recommendation of the ELR methodology.
[bookmark: _Toc231599662]Search Strategy
The search method that has been used is semi-systematic which is the guidance by Torraco (2016) to do integrative review. The semi-systematic approach does not involve repeating the same algorithmic searching in a mechanical way, but rather structured searching in a database and additional searching using a purposeful approach through policy or industry report archives. This allows the breadth of the evidence base relevant to the topic to be reviewed, not just what is found within the traditional academic database, and helps to keep the rigour of a Master's level dissertation.
There are epistemological grounds for justifying the overall approach, because the research takes an interpretivist philosophical stance, where the formation of procurement strategies in an emergent regulatory regime is understood as being shaped by the meanings that actors attribute to it and the institutional contexts in which this occurs, rather than laws that are universal and can be retrieved purely algorithmically (Bryman and Bell, 2015). A semi-systematic approach fits this view and is advocated for by Snyder (2019) in the context of research on emergent phenomena that is situated across a number of disciplinary silos.
Boolean operators (AND, OR, NOT) were used in all parts to connect the main terms and synonyms to maximize recall and yet keep relevance. A broad search was initially carried out, followed by a search for the most commonly cited studies and examining the reference lists and citing articles to further refine search terms with theoretical anchors of ‘carbon leakage', ‘transaction cost economics', ‘Porter Hypothesis', ‘institutional theory' and ‘resource dependence theory’.
[bookmark: _Toc231599663]Databases and Sources
The main academic databases that were used were Scopus, Web of Science, Business Source Premier (EBSCO), ScienceDirect and Emerald Insight. The databases were chosen because they together give a complete coverage of the three disciplinary areas of focus in this study, environmental economics, sustainable supply chain management, and construction management. They are indexed journal by journal and ranked in relation to the journal's quality in association with the Association of Business Schools (ABS) Academic Journal Guide.
To search grey literature and to conduct forward-citation searching, Google Scholar was used in an additional way. The policy repositories searched were: HM Treasury, the UK Department for Energy Security and Net Zero (DESNZ), the European Commission and the World Bank Open Knowledge Repository. These industry reports have been directly sourced from the websites of the Construction Leadership Council, UK Green Building Council, Carbon Tracker, McKinsey and Company, Boston Consulting Group and the Royal Institution of Chartered Surveyors.
[bookmark: _Toc231599664]Keywords and Search Terms
The main keywords used in the search of the academic databases were: ('Carbon Border Adjustment Mechanism' OR 'CBAM') AND ('procurement' OR 'supply chain' OR 'sourcing'); ('UK CBAM' OR 'UK carbon border adjustment') AND 'construction'; ('green steel' OR 'low-carbon steel' OR 'electric arc furnace') AND ('procurement' OR 'supply chain decarbonisation'); ('carbon pricing' OR 'emissions trading') AND ('construction procurement' OR 'embodied carbon'); and ('supply chain reconfiguration' OR 'supplier substitution') AND 'carbon regulation'. The research questions were used to formulate keywords which were developed in an iterative manner during the search process.
[bookmark: _Toc231599665]Time Frame for Included Publications
The review focuses on sources from 2015 to 2026. Choosing the lower boundary of 2015 was adopted because carbon pricing revenues started to significantly rise from this year, and from this year onwards, the policy debate on the design of border carbon adjustments increased in materiality (Santikarn et al., 2021; World Bank, 2023). Sources published prior to 2015 were included only if they provide foundational theoretical contributions that underpin the analytical framework, as in the case of Porter and van der Linde (1995), Williamson (2008) and DiMaggio and Powell (1983) – these are still canonical sources in their respective theories. The top date of 2026 is for this research; sources from 1Q 2026, such as updated HM Treasury guidance and industry-body assessments, are included where they are directly relevant to the timeline for implementation of the UK CBAM.
[bookmark: _Toc231599666]Inclusion and Exclusion Criteria
To provide consistency and to reduce selection bias, a clear inclusion and exclusion criteria was established before the screening process. Sources were considered if they directly addressed one or more of the following substantive areas: carbon border adjustment mechanisms, carbon pricing in construction and manufacturing, green or low-carbon procurement, supply chain decarbonisation, embodied carbon in construction materials; and were peer-reviewed papers from journals, high quality academic book chapters, or authoritative policy and industry reports published between 2015 and 2026 or pre-2015 foundational theoretical works which were clearly included; written in English; and accessible in full-text through the University of Wales Trinity Saint David library portal or public repositories.
The sources were excluded if they were from non-academic sources online, opinion pieces, journalistic articles, non-peer reviewed articles, and studies undertaken at a macroeconomic level whose individual context and implications were not relevant to the firm level or sector level in the UK and the EU.
	Inclusion Criteria
	Exclusion Criteria

	Peer-reviewed journal articles and academic book chapters
	Non-academic online sources, opinion pieces

	Published 2015–2026 (or pre-2015 foundational theory)
	Conference abstracts without full papers

	Addresses CBAM, carbon pricing, green procurement, or embodied carbon
	Non-UK/EU jurisdictions without comparative relevance

	Written in English and accessible in full text
	Duplicate records across databases

	Authoritative policy and industry reports
	Macro-level economics with no firm/sector implications


Table 1 Inclusion and Exclusion Criteria
[bookmark: _Toc231599667]Screening Process (PRISMA-Style)
A four-step procedure similar to that of the PRISMA format (Moher et al., 2009) was used to guide the screening process and took place in the context of an Extended Literature Review.
Stage 1 – Identification: About 620 records were found in the initial database search in all five academic databases. The identification pool, c. 665 records, was expanded by another 45 by conducting additional searches in policy repositories and industry reports.
Stage 2 – Screening: Duplicates were removed (around 95 records) leaving about 570 records. Titles and abstracts were then scanned for the inclusion and exclusion criteria, excluding another 360 records that were not related to CBAM, carbon pricing, procurement, or supply chain management.
Stage 3 – Eligibility: Of the remaining ~210 records, they were evaluated in full-text. Some 80 records focused upon non-UK/non-EU jurisdictions, 15 were conference abstracts only, and 45 were opinion pieces or non-peer-reviewed research, leaving about 70 records eligible.
Stage 4 – Inclusion: Thematic relevance and academic quality were assessed on these 70 records and the Extended Literature Review (ELR) was created with around 60 to 70 of them. The process outlined above is summarised in the PRISMA style flow diagram shown in Figure 2.1 below and Appendix A.
[image: PRISMA-style flow diagram showing four stages of literature search and selection]Figure 1 PRISMA-Style Flow Diagram of Literature Search and Selection Process (Moher et al., 2009)
[bookmark: _Toc231599668]Quality Assessment of Included Studies
Five criteria were used to evaluate the quality and relevance of the studies included. The first is journal ranking, where peer-reviewed articles are compared to the ABS Academic Journal Guide (2021), which rates journals according to a four-point quality scale ranging from 1-star to 4-star (4-star being world-leading journals), and with the SCImago Journal Rank (SJR) indicator from Scopus, which classifies journals into quartiles based on their quality: Q1 (highest quality quartile) to Q4 (lowest quality quartile). In view of the emergent and highly specific nature of the scholarship of UK CBAM, and the fact that there is an empirically interesting element across the entire spectrum of journal quality, all ABS-rated journals from 1-star to 4-star were deemed to be able to be included in this review. Only journals with SJR index in the top two quartiles were selected (Q1 and Q2) to ensure internationally indexed peer-reviewed articles are of an academic quality, of a level of citations that are considered impactful for the field, and have a level of editorial quality that is recognised. Second, methodological robustness: the studies were evaluated for the internal consistency, suitability of sampling/datacollection process, and transparency of analysis methodology. Third, contextual relevance: sources were evaluated in terms of how directly they referred to the construction sector in the UK, carbon pricing, and/or procurement strategy reconfiguration; studies that could not be directly applied to the UK were classified as being in the second tier of support. Fourth, theoretical contribution: clarity and originality of conceptual contribution of sources. Fifth, recency and policy currency: for regulatory and policy documents, where appropriate, the most up to date version of HM Treasury and DESNZ guidance was assessed. Industry reports from well-known institutions were evaluated as to their methodological transparency and credibility of the institutions.
[bookmark: _Toc231599669]Analytical Method: How the Literature Was Examined
The six phases of thematic analysis outlined by Braun and Clarke (2006) were used to analyse the included sources in the context of secondary literature. Phase 1 (Familiarisation) included the close reading of all the sources included – initial notes were taken on key arguments, empirical claims and theoretical stands. Phase 2 (Generating initial codes) included systematic coding of the relevant text on three analytically derived coding dimensions: (1) carbon cost impact, quantitative and qualitative evidence of procurement cost changes as a result of CBAM; (2) restructuring of supply chains, map procurement sourcing geography and selection criteria in the light of CBAM; and (3) carbon adjusted procurement, evidence on decision making frameworks that harmonise compliance and cost pressures with carbon efficiency objectives.
In Phase 3 (Searching for themes) initial codes were grouped together to form candidate themes, spanning across individual sources. Phase 4 (Reviewing themes) applied the candidate themes to the whole corpus to check for coherence, distinctiveness and collective exhaustiveness. The four themes emerging in Phase 5 (Defining and naming themes): theoretical foundations, empirical findings, emerging debates and research gaps are presented in Chapter 3. In Phase 6 (Producing the report), the themes were written up as synthesised analytical narratives, making sure to link the thematic findings clearly to the three research questions.
The coding was done manually, as this would ensure an audit trail and transparency of the analysis process (Saunders et al., 2009). Findings were triangulated in the three source categories, academic literature, government and regulatory policy documents and industry reports, improving the credibility and transferability of the findings. If sources are in agreement about a finding, this is stated as established evidence; if sources are in conflict, the nature of the disagreement is explicitly analysed.
[bookmark: _Toc231599670]Conclusion:
To summarize this chapter has provided a sound and clear evidence-base for the Extended Literature Review in a methodologically rigorous and transparent way. The semi-systematic search strategy resulted in inclusion of a final corpus of around 60-70 sources, of which 3 perspectives from different disciplines complement the three research questions. Supported by the policy and industry repositories, the search resulted in relevant sources from the three research questions and three complementary disciplinary perspectives. The ABS Academic Journal Guide (including 1-star through to 4-star journals) and the SCImago Journal Rank (SJR) indicator (available for Q1 and Q2 journals only), were used together as the main quality assessment indicators, so that the selection of sources is based on both the spectrum of ABS-ranked scholarship and a suitable indicator of international visibility in Scopus. The methodological basis for the thematic review presented in Chapter Three is provided by the PRISMA-inspired screening process, the six-phase thematic analysis framework, and the triangulation across source categories.














[bookmark: _Toc231599671]Chapter Three: Thematic Literature Review / Analysis
[bookmark: _Toc231599672]Introduction
The main analytical part of the dissertation is presented in the form of a thematic synthesis of the literature in the logical order of the main issues. Instead of listing the sources author by author, it gathers the evidence base around four themes that together provide answers to the three questions of complementary angles. The chapter introduces the study's concept, called the integrated conceptual framework, which connects the UK CBAM with the outcomes of the procurement strategy, followed by Theme 1, which is the first of the four theoretical frameworks (Transaction Cost Economics, the Porter Hypothesis, Institutional Theory and Resource Dependence Theory) that are the explanatory architecture for the study. In Theme 2, the empirical evidence regarding the transmission of carbon costs is then summarised, and the cost consequences for the UK construction materials procurement are projected. Theme 3 reflects the current debates in the literature, as well as the contested legal sustainability of CBAM under the WTO and the different readings of CBAM as a compliance duty or a competitive advantage. Theme 4 is explicit in identifying the gaps in the previous research; which is the basis for the analytical work which will be carried out in chapter four. The themes are clearly linked to the research questions and the conclusion of each chapter carries over the findings to the next chapter for discussion.
The chapter provides a thematic overview of the literature on the UK Carbon Border Adjustment Mechanism (UK CBAM) and how it affects the procurement practices of UK construction multinational enterprises (MNEs). It follows the Extended Literature Review methodology and is structured in terms of themes rather than authors, and then from theory to empirical evidence to emerging debates and research gaps. The review includes peer-reviewed articles, government documents, industry reports and institutional white papers whose major sources are from 2015 to 2026. All themes are clearly related to the research questions that are being addressed in the study.
[bookmark: _Toc231599673]Theme 1: Theoretical Foundations
This theme sets the predominant theoretical approaches and broad underpinning rationales for the review's application of the concept of how CBAM influences procurement decisions, and helps to clarify the primary conceptual definitions that will be used throughout the review. Four well-known theoretical views are referred to that each describe a different way in which an event in the regulatory carbon-cost sector becomes a strategic action for firms. These are then integrated into the conceptual framework that will inform the rest of the dissertation.
[bookmark: _Toc231599674]Key Theories: Dominant Theoretical Frameworks
Multiple theories are required since CBAM changes transaction costs, introduces institutional pressures, breaks resource dependency and imposes competitive incentive effects, each of which is linked to a different theoretical tradition.
According to Williamson (2008) and Grover and Malhotra (2003) who took Williamson's TCE theory to the supply chain context, the selection of governance mechanisms depends on whether the governance choices are determined by the costs associated with exchange or with internal organisation. CBAM will add costs to the transaction of international procurement: regulatory verification costs, embedded-carbon accounting requirements and carbon-price uncertainty premiums. Rindfleisch and Heide (1997) asserted that an increase in transaction-specific investments and uncertainty simultaneously encourages firms to shift from spot-market purchasing to longer-term relational contracts or vertical integration. In the CBAM context, this is likely to lead to a transition from short-term competitive tendering to longer-term supply contracts with verified low-carbon producers by construction MNEs.
Within the innovation literature, the Porter Hypothesis (PH) is the notion that "good design of environmental regulation can foster innovation that can mitigate or eliminate, at least in part, the costs associated with compliance, ultimately leading to improvements in competitiveness" (Porter and van der Linde 1995: 100). Ambec et al (2013) conducted a detailed review which demonstrated mixed but largely positive evidence for the Porter Hypothesis in carbon-intensive industries. Applied to CBAM, the Porter Hypothesis states that early movers of the construction MNEs investing in carbon-efficient construction procurement systems and low-carbon material sourcing could have a competitive advantage over late movers, including with regards to winning contracts from carbon-conscious institutional customers, such as government departments that are implementing the Greening Government Commitments (DEFRA, 2023).
Institutional Theory (IT) is a theory, which was described by DiMaggio and Powell (1983) and Scott (2013), looks at how organisations react to pressures from their institutional environment that are regulatory, normative and cognitive. CBAM is a direct and coercive institutional pressure, because of its nature as a legally binding regulatory obligation, which affects the cost of non-compliance. Delmas and Toffel (2008) found that coercive regulatory pressures have the highest impact on the adoption of corporate environmental management, more than normative (industry standards) and mimetic (competitor imitation) pressures. The Institutional Theory suggests that, in the construction sector, CBAM compliance will become a prerequisite for market access, and not a driver of differentiation, since those who do not adapt will be punished with higher costs, which will make them uncompetitive.
Resource Dependence Theory (RDT) is concerned with the management of dependency on the part of organisations with external resource suppliers. The resource dependency UK construction MNEs have on carbon-intensive materials is a key one that CBAM will directly challenge by raising the cost and making it more complex of these imports. Hillman et al. (2009) maintained that firms take measures to buffer, bridge or diversify in order to lessen their vulnerability when external dependencies become costly or unreliable. Applied to CBAM, RDT foresees that construction MNEs will engage in three main strategies to de-lever their reliance on imports, namely through domestic sourcing, material substitution, and strategic partnerships with green material producers.
[bookmark: _Toc231599675]Conceptual Definitions
In order to analyze it, three key concepts are defined as follows. A Carbon Border Adjustment Mechanism (CBAM) is a policy tool that applies a border tax to imports that corresponds to the domestic carbon price on similar domestic products, and has two goals: to avoid carbon leakage and to level the competitive playing field (Mehling et al., 2019; Shee Weng, 2025). The greenhouse-gas emissions emitted in the process of extracting, production and transport of a material before it can be used to make a final product is embedded carbon, the unit that is the basis for calculating CBAM liabilities (Pomponi and Moncaster, 2016). In the construction arena, ‘procurement strategy' relates to the decisions a contractor or developer makes to define what to procure, from where, on what terms and in accordance with what criteria; for CBAM, this set of decisions needs to be flexible enough to incorporate carbon as a priced input with traditional cost, quality or lead-time considerations.
[bookmark: _Toc231599676]Integrated Conceptual Framework
Based on the four lenses, a concise conceptual model is presented in this study in which the UK Carbon Border Adjustment Mechanism (CBAM) is the independent variable (IV) and the procurement strategies of UK construction MNEs is the dependent variable (DV). The independent variable, namely UK CBAM, is operationalised by using three dimensions: the imposition of carbon cost, the requirement to report and verify embedded emissions and the compliance burden imposed on importers. Together these dimensions are a regulatory jolt to the procurement process brought by CBAM.
The dependent variable of procurement strategies is operationalised by the three literature-derived observable strategic responses: changes in supplier selection criteria (from cost-based to carbon-based), changes in sourcing geographical focus (from global low cost sourcing to regional low carbon sourcing), adaptation of contract design (from fixed-price contracts to carbon-indexed contracts). The four theoretical lenses offer an explanatory architecture for the four research questions, the cost and competitiveness logic of the first research question; the strategic shift from cost- to carbon-efficiency logic for RQ2; and the sourcing-relocation logic for RQ3 is underpinned by Institutional Theory.
[bookmark: _Toc231599677]Theme 2: Empirical Findings
[bookmark: _Toc231599678] Major Findings Across Studies: Carbon Pricing and Cost Transmission
The logic behind the use of carbon border adjustments is that they would prevent carbon leakage, which occurs when a carbon price in one country pushes emissions from regulated industries to a less well-regulated country (Mehling et al., 2019). Without mechanisms for border adjustment, Branger and Quirion (2014) estimated the leakage rates of the EU ETS for carbon intensive industries like the steel and cement industry at between 5% and 25%. The finding is important because it suggests that in the absence of CBAM the UK ETS would incur the same leakage concerns as carbon prices would increase.
Shee Weng (2025) made the point that the instruments of CBAM not only impose the carbon externality on the imported goods but also offer WTO-compliant support for domestic producers who are subject to carbon pricing. HM Treasury (2024) details the UK CBAM, which will require importers to declare the embedded carbon footprint of the products they import and pay a charge based on the difference between the carbon price paid in the country of origin and the UK ETS carbon price. It is estimated that the landed cost of imported steel and imported cement could increase by 8–15% and 5–12% respectively compared to 2023/24, respectively, due to the CBAM surcharge (Carbon Tracker, 2024; Vivid Economics, 2022), depending on country of origin and method of production. CBAM would cost EUR 14.7 billion annually at the 2024 ETS price and, according to Dechezleprêtre et al. (2025), the importers of iron and steel would account for around 75% of the costs of CBAM.
[bookmark: _Toc231599679]Cost Implications for UK Construction Materials Procurement
CBAM directly and significantly impacts the cost transmission chain for construction procurement. Rootzén and Johnsson (2017) estimated that the cost of a complete carbon pricing for steel production would be 20-35% higher depending on the steelmaking route (blast furnace or electric arc furnace). Likewise, Lehne and Preston (2018) calculated that the economic impact of a carbon price of EUR 50 per tonne would be in the order of 40–80% for the production of clinker (or 15–30% for RMC production). The figures are especially significant for the construction industry in the UK where material costs account for 40 to 60% of a construction project's total cost (RICS, 2023).
Estimates suggest that the total liability for UK construction industry by 2030 may be as high as GBP 800 million to GBP 1.4 billion per year, depending on the speed of the phase-out of the free-allowance period in the UK ETS and the carbon intensity of import sources (McKinsey and Company, 2023). Project-wise, RICS estimated that any cost increase stemming from CBAM could eat up a contractor's usual net profit (1.5% – 3.5% of the total project cost) for steel-intensive commercial projects and 1% – 2% for concrete-intensive residential schemes (Deloitte, 2024).
	Material
	Import Share (%)
	Est. CBAM Surcharge
	Key Origin Countries

	Steel
	60%
	8–15%
	China, Turkey, EU

	Aluminium
	80%
	10–18%
	China, UAE, Russia

	Cement
	25%
	5–12%
	EU, Turkey, India

	Glass
	45%
	6–10%
	EU, China, Turkey


Table 2 Estimated CBAM Cost Impact on Key Construction Materials (Source: Allwood et al., 2016; Carbon Tracker, 2024; HM Treasury, 2024; BEIS, 2023)
[bookmark: _Toc231599680]Contradictions in Results: Strategic Procurement Responses Across Jurisdictions
There are a number of strategic procurement responses that have been identified in the literature that UK construction MNEs could implement to deal with CBAM, but the applicability and effectiveness of these responses vary from study to study. Supplier substitution is the first factor which involves switching the sourcing from high-carbon international suppliers to alternatives of lower-carbon suppliers. Various Authors (2024) evaluated the practical supply chain implications of the UK CBAM for importers, and concluded that procurement needs to go beyond generic sustainability requirements to concrete needs for emissions data at the supplier level, and that transparency of supply chains and increased adoption of Environmental Product Declaration (EPD) are important for CBAM compliance. Paulraj (2011) suggested that regulatory pressure is one of the strongest drivers for green supplier selection, inducing an obligation for the supplier to perform better in a way that is not voluntary, but mandated by regulations. In the face of new regulations, Colicchia et al. (2019) found that reconfiguring the supply chain is a systematic process that needs to be supported by proactive measures such as creating a diverse supply base and systematically managing risks. Other authors (Various authors, 2022) also found that carbon pricing generates a threshold effect, causing quick 'supplier substitution' above a certain threshold in carbon price. The World Economic Forum (2025) found that companies incorporating carbon governance principles and strong measurement, reporting and verification (MRV) systems have competitive edge and recommended that companies plan for short-term carbon scenarios (1-3 years), and apply short-term internal carbon pricing, followed by medium-term push towards low-carbon suppliers (5-10 years). In its recent survey, Boston Consulting Group (2024) revealed that 62% of EU importers in CBAM covered sectors have started reassessing their supplier portfolios within the first year of transitional reporting, and 38% had begun to engage new suppliers with lower embedded carbon profiles. However, Meehan and Bryde (2011) warned that traditional procurement contracts are not adequate to deal with carbon-cost volatility, since in many cases carbon costs are not subject to contractually agreed escalation and are only known at tender stage.
Second, design of the contract is becoming a key response mechanism. Walker and Brammer (2012) suggested that carbon adjusted procurement should include embedded carbon disclosure clauses, carbon-pricing escalation mechanisms and performance-based incentives for verified emissions reductions, as well as involving suppliers and providing long-term offtake for low carbon materials. Arogundade et al (2023) found that the UK has fifteen key barriers to construction carbon reduction, including: the structural challenges of resources and prioritisation; policy and standards gaps; and complexity of awareness, all of which highlight the need for procurement managers to address structural challenges when implementing change through sourcing initiatives based on the CBAM. The NEC4 suite of construction contracts has added optional clauses for carbon reporting, although this is not widespread on the construction industry's UK MNEs (Thomas Telford, 2023). Third, while sourcing localisation can be a strategic shift that has the potential to transform, it might be limited by a gap in the supply chain identified by the UK Government, before the country's low-carbon capacity is fully operational (Green Alliance, 2024). There are demand-side responses in material substitution and design optimisation, which is the fourth form mentioned. According to various authors (2025) the current EI of green steel produced by EAFs is lowest among all other green steel production methods and green steel certification is not unified. Various authors (2025) also showed that a strong optimisation approach that takes carbon costs into account for steel procurement, leads to significantly lower overall costs compared to conventional steel procurement planning. Allwood et al (2016) have suggested that up to 30% of the structural steel in UK buildings is being used inefficiently, whilst De Wolf, Pomponi and Moncaster (2017) have shown that engineered timber and hybrid structural systems can reduce the embodied carbon by 40-60%.
One major paradox of the empirical literature has to do with the speed and intensity of adaptation. The implementation of carbon-pricing policy in the construction industry in Scandinavian countries as evidenced by Zakeri et al. (2015) led to an increase in the use of low carbon concrete alternatives by 15–20% after 5 years. Fowlie, Reguant and Ryan (2016) determined that the pass-through of carbon costs in the cement sector in California ranged between 70-80%, suggesting that the material-producing firms push the regulatory costs down stream. This is because there are significant challenges when trying to transfer the international experience gained with CBAM into the UK because of the market structure of the construction sector, which is highly fragmented, with the top 10 contractors generating less than 15% of the sector's revenue (Deloitte, 2024) and the prevalent adversarial culture of construction contracts in the UK, which can present obstacles to the collective measures needed to ensure the effective adaptation of CBAM (Latham, 1994; Egan, 1998).
[bookmark: _Toc231599681]Theme 3: Emerging Debates
[bookmark: _Toc231599682]New Perspectives: The Contested Legal Durability of CBAM
There are also a number of active debates in the literature which are relevant to the implications and future responses of UK construction MNEs to CBAM.In addition to the relatively stable empirical findings on cost transmission there are a number of active debates in the literature that have a material impact on the implications and future responses of UK construction MNEs to CBAM. There is some doubt about whether CBAMs are consistent with WTO rules. Alternative EU CBAM design scenarios have been modelled and show that, when designed with wide sectoral coverage, CBAM has an impact on carbon leakage through increased carbon pricing in the domestic market, while multiple authors (2025) show that EU CBAM has sped up carbon pricing uptake in trading partners, as a lever to carbon pricing diffusion, rather than as a mere leakage-prevention tool. Hillman (2013) and Cosbey et al. (2019) warned that border adjustments may breach the non-discrimination principles of the General Agreement on Tariffs and Trade (GATT) – especially if used targetting specific trading partners. However, Mehling et al (2019) performed comprehensive legal research that shows that the CBAM, if well designed and truly environmental in objective and non-protectionist in application, would be able to meet the GATT Article XX exceptions. That in the UK, the "border carbon adjustment mechanism" is to be implemented on materials such as materials and metals, including steel and aluminium, cement, and fertilisers, has been confirmed by the rigorous economic analysis by various Authors (2023), which found that sectoral scope impacts are the highest for these materials, and, further, that the path of International Climate Governance is becoming more accommodating to unilateral border measures, but warned of the possibility of retaliatory tariffs by key trading partners.
This legal uncertainty poses a planning-horizon issue for procurement managers: long-term contracts for procurement need to be built with the understanding that they need to be resilient in the event of the possible occurrence of a partial rollback or an extension of the scope of the CBAM. The new trend in the post-2022 scholarship is that the mechanism has proven to have political longevity and has already shown that it is possible to strategically adapt it, and that the exact parameters of the legal framework can be refined (European Commission, 2023; Boston Consulting Group, 2024).
[bookmark: _Toc231599683]Critical Discussions: Compliance Burden Versus Competitive Opportunity
The second debate is whether CBAM should be perceived as a compliance obligation or a competitive advantage, which are two distinct strategic approaches of construction MNEs. The Institutional Theory tradition is more of a proponent of the compliance-burden framing: Delmas and Toffel (2008) pointed out that the cost floor for all market participants is increased via coercive regulation, but this doesn't necessarily result in market differentiation. In this way, CBAM can be seen as a cost to navigate and minimise via the most efficient compliance strategy.
The competitive-opportunity framing is consistent with the Porter Hypothesis tradition, which assumed that the first movers in regulated areas reap disproportionate benefits from innovation, supplier-relationship capital, and the reputation-building that occurs with carbon-conscious buyers (Ambec et al., 2013; Bird and Park, 2016). A more recent practitioner-focused study by Boston Consulting Group (2024) and McKinsey and Company (2023) is closer to the Porter perspective, and sees CBAM as a strategic moment, not a regulatory tax. Carbon regulation is framed in the UK Government's Industrial Decarbonisation Strategy (BEIS, 2021) as an opportunity for industry and the GBP 1.25 billion Tata Steel Port Talbot transition is included as a representative example in this document, along with the wider green steel supply chain, as a potential source of future competitive advantage for construction buyers who are willing to enter long-term offtake agreements with low-carbon UK producers.
The dissertation does not aim to settle this debate but makes it a key lens for the procurement leader to make it a clear part of his CBAM strategy. The way companies manage to balance the compliance-opportunity conundrum will significantly influence the strategic transformation from cost-efficient to carbon-efficient (RQ2) that will be discussed.
[bookmark: _Toc231599684]Theme 4: Research Gaps
[bookmark: _Toc231599685]What Previous Studies Did Not Address
The themes that have been covered above have outlined what the literature has identified. This theme clearly states what it does not, the types of restrictions or variables that are not accounted for that call for the current study. The review reveals three main gaps.
Second, the literature on CBAM and environmental economics has explored the macroeconomic and sectoral effects of CBAM, both using CGE and partial-equilibrium methods (Zakeri et al., 2015; Mehling et al., 2019; Branger and Quirion, 2014), but not at the level of individual construction buyers, where one could examine how they are preparing for or reacting to the cost increases imposed by CBAM. This literature does not include the cost, carbon intensity, supply security, or compliance risk considerations that are part of all procurement decision making processes of UK construction MNEs.
Second, the literature on sustainable supply chain management has tended to focus on green procurement (Walker and Brammer, 2012; Paulraj, 2011) and carbon-aware supplier selection (Schaltegger and Burritt, 2014) in the context of voluntary corporate sustainability, rather than in relation to the specific regulatory shock of the mandatory border carbon adjustment. This is a major constraint: the knowledge of corporate reactions to voluntary sustainability calls can not be easily applied to a setting where carbon is a regulated, audited, and costed procurement specification.
Third, research in the construction management literature has considered embodied carbon and low carbon alternatives to materials (Lehne and Preston, 2018; Rootzén and Johnsson, 2017; De Wolf, Pomponi and Moncaster, 2017) but not as an explicit and immediate force influencing procurement. The UK Green Building Council (2023) reported that less than 12% of the construction industry's Tier 1 contractors were able to estimate the carbon intensity of materials and products they use that are imported from outside the UK. (This capability gap has not been studied in the academic literature and is essential for CBAM readiness.)
The embodied carbon in construction materials was estimated to be 5.4 gigatons of CO₂ in 2020 by Durgam et al. (2025) and regulation and stakeholder engagement are crucial to decarbonisation, but so far there is no research on CO₂ embedded in procurement. While UK CBAM may prompt UK construction MNEs to report changes, it is argued that it will also lead to real emissions reductions at the firm level, as Ramadorai and Zeni (2024) showed. However, how these reductions will be achieved is not yet explored in the context of construction MNEs. Various Authors (2023) found that regulatory pressure is the leading motivation for carbon disclosure along the supply chain, with companies with robust sustainability capabilities making better disclosures, which will be a huge stimulator for importers in the UK who will be impacted by CBAM. The existing literature has not yet produced a study that combines these three literatures to examine the reconfiguration of the international supply chains of the UK construction MNEs in direct response to the UK CBAM. Specific questions regarding the balance of cost, carbon intensity, regulatory compliance and domestic capacity under CBAM have not been studied in the peer-reviewed literature in a systematic way. Moreover, there is limited existing research on the UK-specific context. Although a number of studies have been conducted on the EU CBAM (European Commission, 2023; Boston Consulting Group, 2024), the CBAM in the UK is set to differ from the EU CBAM in terms of its product scope, its relationship with the UK ETS not the EU ETS, and the UK construction supply chain's greater reliance on imported steel and aluminium. The results of EU studies cannot be directly applied to the UK context as there are various contextual differences (Green Alliance, 2024).
[bookmark: _Toc231599686]Conclusion:
Overall, the chapter has offered a systematic thematic review of the literature, synthesised by four themes: theoretical foundations, empirical findings, new debates and research gaps. The review confirms that CBAM will create material and quantifiable cost surcharges for the major materials used in the UK construction sector, that carbon-efficiency considerations will come to dominate the dominant cost-efficiency procurement logic, and that an early supplier relationship will become more important because of a supply-side constraint on domestic low-carbon capacity, while also highlighting a cluster of significant research gaps, especially at the firm level and in the UK-specific context, that have hitherto not been discussed in the literature. The findings are then summarised and consolidated in Chapter Four, in order to directly address the three research questions, to propose the Carbon-Adjusted Procurement (CAP) framework and to identify the theoretical and practical implications of the review.























[bookmark: _Toc231599687]Chapter Four: Discussion
[bookmark: _Toc231599688]Introduction
The Extended Literature Review results are summarised and synthesised in this chapter, which offers direct, integrated answers to the three research questions that have informed this dissertation. It is an extension of thematic analysis outlined in Chapter Three, which goes beyond description and mapping of literature to critical interpretation and reflection on the literature. As per the Extended Literature Review methodology, the Discussion does not restate the thematic content but builds upon it: resolving the main tensions of the literature, assessing the relevance and limitations of the four theoretical frameworks in our study's context of CBAM-construction procurement, and providing an original framework of Carbon-Adjusted Procurement (CAP) as our study's conceptual contribution. The chapter then walks through the gaps that have been addressed by this synthesis and gaps that have yet to be explored.
[bookmark: _Toc231599689]Integration of Findings: Answering the Research Questions
[bookmark: _Toc231599690]RQ1: What Are the Projected Cost Implications of UK CBAM for Construction MNEs Importing High-Emission Materials?
The answer to RQ1 is clear and important from economic perspectives: the UK CBAM will place material cost surcharges on the four major construction inputs (steel, aluminium, cement and glass) based on the carbon intensity of the construction material supply chain and the country of origin. The estimates were combined from Carbon Tracker (2024), Vivid Economics (2022), and the RICS (2023), which are surcharges on landed prices, ranging from 8–15% for imported steel, 10–18% for aluminium, 5–12% for cement, and 6–10% for glass. Project-level, RICS (2023) reports that these material-level surcharges equate to 2–4% of overall construction costs for commercial schemes with a high steel content and 1–2% for those with a high concrete content, which could offset a typical UK contractor's 1.5–3.5% net profit margin (Deloitte, 2024).
OECD (2025) estimated that the EU CBAM would generate EUR 14.7 billion of revenue per year at 2024 ETS prices, which would be borne primarily by importers of the sectors covered by the CBAM, and would also have a significant impact on other sectors of the supply chain, such as downstream construction activities. Dechezleprêtre et al. (2025) found that around 75% of the costs of the early CBAM will come from importers of iron and steel, and the cost propagation along the supply chain will not just be limited to targeted sectors to downstream construction activities. Celine and Dr. Fosfuri (2024) also determined that carbon pricing dramatically changes the sourcing, supplier relations and cost structures of supply chain levels, and that early investment in carbon reduction provides competitive benefits. However, what the literature also reveals is there is significant variation based on geographic sourcing and production technology with these headline costs. The highest carbon dioxide emission surcharges will be levied on the most exposed configuration: blast-furnace steel sourced from China or Turkey, where the UK is the two biggest suppliers of steel (Mehling et al., 2019). In contrast, steel produced by EU Electric Arc Furnace (EAF) producers may be eligible for a partial CBAM credit based on the carbon price already paid by EU producers, which would mean that the UK CBAM carbon price would be even lower. An important aspect of this source and route specificity of cost impact is its finding that cost exposure under CBAM is not evenly distributed, but rather is very differentiated with respect to the choice of suppliers that MNEs engage with and from whom.
An important complementary lens here is the Transaction Cost Economics (TCE) framework. The price of the good is not the only cost involved with a transaction; as Williamson (2008) and Grover and Malhotra (2003) noted, the cost of the good also includes the costs of verification, monitoring and contractual adjustment. The embedded-carbon verification burden adds a new level of transaction cost for the MNEs, as they are required to put in place their own supplier auditing, third-party emissions verification and compliance reporting infrastructure in order to comply with CBAM. For a large construction MNE in the UK, McKinsey and Company (2023) estimated the total annual compliance administrative cost of CBAM at GBP 500,000-1.2 million, which depends on the complexity of the supply chain. This administrative cost impact, something captured only by TCE, represents a significant added extra cost burden on UK construction MNEs that needs to be included in any holistic appraisal of the total cost impact of CBAM.
One of the interesting issues that has been debated in the literature is the issue of cost pass-through. In the same way, the carbon-cost pass-through rates in comparable regulated industries were identified as ranging from 70 to 80%, meaning that prices for the material will likely be passed on to the end user, and not shouldered by the material supplier. (Fowlie, Reguant and Ryan 2016) The discovery contradicts a prevalent early practitioners' observation that suppliers would be held responsible for the main burden. The answer to RQ1 is likely and significant, rather than optional or marginal, cost pass-through to UK construction MNEs. Those procurement managers who only see the negotiating power as a means to protect themselves from CBAM costs will likely be disappointed; the carbon surcharge is a structural element, meaning that mainly commercial negotiation is allowed to lower the surcharge.
[bookmark: _Toc231599691]RQ2: How Is UK CBAM Driving a Strategic Shift from Cost-Efficiency to Carbon-Efficiency in Procurement?
There is convergent evidence in the literature that CBAM is driving a fundamental change in procurement logic of UK construction MNEs, however the rate and extent of such a change is disputed. The traditional passing of the procurement baton in construction in the UK has been based on cost efficiency, expressed as competitive tendering, sourcing from a wide range of locations around the world and selection of the lowest landed price (Meehan and Bryde, 2011). CBAM's impact on this logic is at its core; it makes embedded carbon a financial obligation that is audited, and thus turns carbon intensity from an externality into a procurement factor. With the CBAM surcharge applied, an offer with a lower unit price but higher embedded carbon content might end up costing more per unit than a higher price per unit offer with lower carbon content.After applying the CBAM surcharge, a low unit price supplier with a high embedded carbon content can now have a higher total landed cost than a higher price supplier with a lower embedded carbon content. This is what is known as a cost arithmetic inversion and is the way in which carbon-efficiency becomes a consideration in the procurement process.
The institutional theory provides the strongest tool for understanding how this change comes about. Coercive, normative and mimetic pressures are the three ways in which institutional environments influence organizational behavior (DiMaggio and Powell, 1983). The pressure is very real with CBAM, it means no compliance means not only a blow to reputation and pride, but also legal obligations as well as monetary penalties. The empirical findings of Delmas and Toffel (2008) support the fact that coercive pressures can lead to deeper and quicker organisational adaptation than normative or mimetic pressures as the costs of not adapting are real and immediate. This means that CBAM will accelerate and facilitate the reorganisation of procurement in a more comprehensive way than sustainability initiatives by the companies themselves or by imitation from competitors. Empirical evidence of this thesis of rapid adaptation comes from the BCG survey, which indicated that 62% of EU importers had started to reassess supplier portfolios in the first year of the EU CBAM transitional phase (BCG, 2024), in a regulatory environment highly similar to the EU CBAM.
The Porter Hypothesis adds a layer of positivity to the transition to greater regulatory compliance: that the compliance itself can be a value proposition and not just a cost. Porter and van der Linde (1995) and Bird and Park (2016) suggested that the early adopters of the regulation would gain first mover advantages, through aspects of supplier lock-in, innovation and reputational positioning of the firm with the environmentally demanding customer. For the UK construction sector, this means a clear strategic opportunity: MNEs who sign long-term offtakes with UK green steel producers before CBAM comes into effect will be protected from future cost volatility, and will be able to provide clearly low carbon BOMs to public sector customers who are implementing the Greening Government Commitments (DEFRA, 2023).
The point at which the strategic transition becomes critical as identified in the literature is that of the depth of the strategic transition, relative to the limitations of the structural characteristics of the construction sector in the UK. The UK construction sector is very fragmented, with the top 10 contractors making up less than 15% of the revenue generated in the sector, and is also dominated by adversarial contractual relationships (Latham, 1994; Egan, 1998) which are unlikely to provide the necessary long-term supplier partnerships needed for carbon-efficiency strategies.The sector review from Meehan and Bryde (2011) and the Deloitte (2024) sector review both point to the fact that the UK construction market is highly fragmented with less than 15% of sector revenue coming from the top 10 contractors and characterised by adversarial contractual relationships (Latham, 1994; Egan, 1998) that are not conducive to the longer-term supplier partnerships needed for carbon-efficiency strategies. While effective green procurement needs to have, embedded carbon disclosure clauses and carbon-price escalation mechanisms, Walker and Brammer (2012) noted, the evidence from the NEC4 survey carried out by Thomas Telford (2023) showed that even for optional clauses on carbon-reporting, uptake is still very low among UK construction MNEs. The most important result of this study for RQ2, the transition from cost-efficiency to carbon-efficiency, is evidenced in the absence of such a transition in the contract and governance systems in which UK MNEs operate their supply chains.
[bookmark: _Toc231599692]RQ3: How Does CBAM Influence Sourcing Decisions Between International Suppliers and Domestic Low-Carbon Producers?
In RQ3, organisations address high and/or unreliable costs of critical resource dependencies by diversifying, buffering and bridging. In the construction industry in the UK, CBAM directly impacts all three mechanisms: diversifying to local suppliers because of higher costs of importing materials; buffering against supply uncertainty by sourcing from multiple suppliers; and establishing strategic partnerships with confirmed low-carbon suppliers.
Kadefors et al. (2021) demonstrated internationally best practice examples from Sweden, Norway and the Netherlands that performance based procurement, with 15-30% carbon reduction targets from contractors, is the most effective way to speed up low carbon material sourcing, a model that is being followed by the UK through newly emerging CBAM and embodied emissions reporting requirements. Various Authors (2025) has found that countries that are highly vulnerable to climate impacts and have robust institutional frameworks are most receptive to implementing embodied carbon policies, while trade linkages and economic competitiveness represent key secondary drivers—suggesting that UK CBAM will drive an increase in embodied carbon policy implementation among UK trading partners, which will create a positive feedback loop for the implementation of embodied carbon policies. A fundamental supply-side constraint that is identified in the literature which complicates the sourcing shift is that domestic low carbon production capacity will not be able to meet the total demand of UK construction MNEs in the immediate transitional window (post-2027) if they were to reshore all the sourcing that is impacted by CBAM at once. However, according to Green Alliance (2024) those announced investments in EAF at Port Talbot and Scunthorpe, if fully operational, will provide around 3–4 million tonnes of green steel per year, with around 8–10 million tonnes required by the UK construction industry. Sourcing localisation will be a partial and transitional solution to CBAM exposure, as 4–7 million tonnes of the residual will have to come from international markets.
This is a supply-side constraint which creates a strategic differentiation dynamic, as recorded in the Porter Hypothesis literature. The early movers who are able to strike long-term offtake deals with the domestic green steel producers before the full production scale is reached will be able to have access to a limited resource, verified low carbon domestic steel, which the late movers will not have the opportunity to access at the same terms. This gives First Movers an advantage structure as described by Ambec et al. (2013) and Bird and Park (2016) as a function of the Porter Hypothesis. The message for RQ3 is that the sourcing shift from international to domestic is not just a shift, it is a competitive market for which domestic low carbon capacity will compete and will be subjected to first movers advantage to those MNEs who make the initial investment.
The Scandinavian study by Zakeri et al. (2015) has identified that carbon pricing policies can increase uptake of low carbon concrete alternatives by 15-20% after five years, which is a precedent, however there are significant differences in the UK context. The UK construction industry is already more dependent on imported steel and aluminium than the industry in the EU (60% and 80% of the industry uses the former, while the latter are lower) and the sourcing change will therefore need to be managed across a more diverse supply base with a higher exposure level. Moreover, the availability of free allowances for the expiry dates in the UK Emissions Trading Scheme (ETS) will add to the cost pressures for import dependent MNEs, which is a unique aspect of the UK that cannot be directly replicated in the EU CBAM, so the same needs to be applied with some context.
[bookmark: _Toc231599693]Comparison Between Studies: Where the Literature Agrees and Diverges
The literature shows a high consensus level on some basic aspects and some interesting differences on other aspects. The carbon-pricing economics literature (Reins et al., 2019; Zakeri et al., 2015; Branger and Quirion, 2014) and the construction management literature (Rootzén and Johnsson, 2017; Lehne and Preston, 2018) agree that the impact of carbon pricing is to make the production of carbon-intensive materials more expensive, the cost of which will be felt by the consumers. The range of estimates (8-18% by the type of material and country of origin) does not indicate methodological differences, but is a reflection of the real differences in the carbon intensity of the production pathway of materials.
The main areas of difference are the speed and nature of strategic adaptation. The Porter Hypothesis tradition (Porter and van der Linde, 1995; Ambec et al., 2013; Bird and Park, 2016) and the practitioner literature of BCG (2023, 2024) predict fairly rapid and innovation-driven adaptation with some people gaining a competitive advantage by being first. The Institutional Theory tradition (Delmas and Toffel, 2008; DiMaggio and Powell, 1983) and construction-sector specialists (Meehan and Bryde, 2011; Dainty, Millett and Briscoe, 2001) are more conservative, arguing that in the construction industry — characterised by fragmentation, adversarial contracting, and limited supplier visibility — the compliance-burden framing is more relevant than the competitive-opportunity framing for many UK MNEs. This dissertation argues that whilst both framing is empirically valid, it is found that larger and more sophisticated MNEs with dedicated procurement sustainability functions are more likely to benefit from Porter Hypothesis first-mover advantages, with smaller contractors more likely to perceive CBAM as a cost burden, and lacking the internal capacity to turn compliance into a competitive edge.
Another difference relates to the longevity of CBAM itself, as it is only as lawful as the regulations that define its eligibility and application. Hillman (2013) and Cosbey et al. (2019) noted WTO compatibility issues that have the potential to be contested or adjusted in the WTO framework of international trade disputes. Mehling et al. (2019) offered a more rosy legal opinion, contending that a properly drafted CBAM would meet the GATT Article XX conditions. Empirical evidence from the post-2023 phase of the EU CBAM is found in the lack of formal WTO complaints by key trading partners so far, giving credence to the position of Mehling et al. and suggesting the risk of legal durability is real, but less severe than the more pessimistic estimates suggested. For procurement strategy purposes, this dissertation agrees with the prevailing view since 2023 that CBAM's political longevity and stability is sufficient to warrant full strategic adaptation, albeit some legal parameters are yet to be determined.
[bookmark: _Toc231599694]Theoretical implications:
Combining findings from the four theories highlights potential strengths in each theoretical lens and the need to consider multiple lenses to understand the CBAM-procurement context. The compliance-cost aspect is most effectively captured by Transaction Cost Economics but is not the reason why firms may choose to invest in carbon efficient procurement in excess of compliance. The Porter Hypothesis provides a rational basis for first-mover proactivity but is not very explanatory for the bulk of the market where compliance is the main reason rather than the competitive advantage. Institutional Theory describes how, and how quickly, mandatory adaptation occurs, but does not distinguish between enough-domand and value-enhancing compliance strategies. The sourcing-shift logic most clearly fits in the context of Resource Dependence Theory, but not the innovation and contract-redesign aspects of adaptation.
This multi-framework inadequacy is a theoretical contribution of the present study as it shows that CBAM-driven procurement transformation is a multi-dimensional phenomenon, which cannot be adequately explained from any one of the existing theories. The theoretical implication is that future scholarship on CBAM and procurement needs to be based on an explicit integrative theoretical architecture, rather than a single framework approach, as this dissertation has been through its lens of TCE, Porter Hypothesis, Institutional Theory, and Resource Dependence Theory. This is in line with the argument of the strategic management literature that suggests pluralist theory approaches are needed for more complex regulatory shocks (Hillman, Withers and Collins, 2009; Rindfleisch and Heide, 1997).
[bookmark: _Toc231599695]The Carbon-Adjusted Procurement (CAP) Framework: A Proposed Conceptual Contribution
The principal contribution of this dissertation relates to the empirical results and theoretical discussion, which are combined to form a coherent decision-making framework for UK construction MNEs operating in the CBAM context, referred to as the Carbon-Adjusted Procurement (CAP) framework. The CAP framework consists of four dimensions of procurement, known as the Four Cs: Cost, Carbon, Compliance and Capacity. Each dimension focuses on different considerations that are brought into the procurement calculus simultaneously under CBAM, and the CBAM framework calls out that no sustainable CBAM procurement strategy can optimise any single C without compromising the other Cs.
Cost is the first dimension, meaning the total landed cost of a material, including the CBAM surcharge, supplier verification costs and costs of contract administration. This dimension is beyond the commonly used unit price comparison in competitive tendering to include the entire regulatory cost stack introduced in the CBAM, as TCE emphasizes on total transaction costs (Williamson, 2008; Grover and Malhotra, 2003). A procurement manager under CAP should be able to determine the total CBAM adjusted landed cost, and not the quoted unit price, as the key element to be used in supplier evaluation.
Second dimension is Carbon, which translates to the embedded carbon intensity of the material supplied from a particular source, in kg of CO₂e per tonne of material. This is the variable whereupon CBAM liabilities are directly calculated and the main technical input that makes the difference between a high- and low-exposure procurement decision. The CAP framework mandates that the carbon intensity of all strategic suppliers be measured, verified and kept up to date, as proposed in embedded-carbon measurement frameworks by Pomponi and Moncaster, 2016 and De Wolf, Pomponi and Moncaster, 2017. The cost calculation in the first dimension is impossible without accurate carbon intensity data, so Carbon is a standalone procurement criterion and the data base for all other dimensions.
Compliance is the third dimension, which CBAM adds to procurement governance, namely the regulatory risk management function. This includes accuracy and auditability of embedded-carbon declarations, legal documentation of country-of-origin carbon pricing credits, and internal control systems to support CBAM compliance to HMRC. This dimension rests on the Institutional Theory which DiMaggio and Powell (1983) and Scott (2013) have advanced, namely the necessity for organisations to build new compliance structures and routines, which have little apparent direct productive role, but have high penalty costs if missing. The CAP framework moves a Compliance team from the back office to a strategic procurement design criterion: Contract designs, supplier selection processes and information systems need to be designed from the beginning to support CBAM compliance at scale.
The fourth dimension, Capacity, is the volume, specification and timeliness of low carbon supply availability and reliability needed for the MNE's project pipeline. The Green Alliance (2024) supply-gap analysis identified that domestic green steel capacity will be underwhelming during the transition, due to the physical constraints of low carbon supply, and therefore supply strategies must consider these constraints. This is a very significant dependency management issue under Resource Dependence Theory (Hillman et al., 2009) – when implementation of CBAM increases, MNEs will have to compete with other buyers for limited capacity in seller's market and will not be able to secure long-term supply contracts with credible low carbon producers. Thus, the strategic importance of initial involvement of the supply chain and the danger of late adaptation is highlighted by the Capacity dimension.
The CAP framework is based on practitioner evidence from One Click LCA (2024) and Tunley Environmental (2024) (which both reported a need for supply chain transparency and EPD as key to comply with CBAM) and from PwC (2023) (which provided a practitioner framework for transitioning to green material procurement in large construction projects). Various Authors (2024) found that there is increasing pressure from companies on MNCs to take greater control over the sustainability of their suppliers in their multi-tiers supply chains, and that regulatory policies such as carbon pricing extend MNCs’ de facto responsibilities for upstream emissions. Four strategic procurement responses, which are the main adaptive mechanisms found in the literature, are implemented using the CAP framework.The CAP framework is implemented via four strategic procurement responses, which are identified as the principal adaptive mechanisms of the UK construction MNEs in the literature. First, supplier substitution is a process of continually meeting the Four C criteria to reassess the existing supplier roster, and allocating increasing volumes from high carbon international suppliers to low carbon domestic or international suppliers. Second, contract redesign is carried out through embedding carbon-disclosure clauses, carbon embedded benchmarks, and CBAM cost escalation clauses in new and renegotiated contracts, as per Thomas Telford's (2023) recommendations under NEC4 and Walker and Brammer (2012) green procurement design principles. Thirdly, sourcing localisation includes the active building of partnerships with local low carbon material providers, not the maximisation of unit prices but instead shifting the focus to supply security and carbon verification. Fourth, material and design substitution will include bringing in the design teams to complete value engineering exercises, based on the evidence of structural optimisation from Allwood et al (2016) and evidence of engineered timber substitution from De Wolf, Pomponi and Moncaster (2017).
The CAP framework makes two theoretical advances on existing procurement models. It takes regulatory compliance as a first order consideration during the procurement design process, rather than a second order one, because of how CBAM has shifted carbon from an external environmental measure to an internal financial burden. It reflects the interplay of the four dimensions; changes to the Carbon dimension will impact the calculation of Cost, which will impact the choices of Capacity, which will impact the calculation of Compliance exposure, and so on, that linear procurement models cannot model. This interdependency is the theoretical innovation of the framework, and is what makes it stand out from previous systems of green procurement, which only consider environmental performance as one of several criteria to be applied to the procurement system as a whole (Paulraj, 2011; Walker and Brammer, 2012; Schaltegger and Burritt, 2014).
[bookmark: _Toc231599696]Identification of Gaps Filled and Gaps Remaining
This dissertation has tackled three of the main gaps, identified in Chapter Three. It has created a step change in this integration, bringing together for the first time the carbon pricing economics, sustainable supply chain and construction management literatures in a cohesive way to be applied, in the UK CBAM context. It has surged to close the sector to firm level gap by interpreting sector level cost model into implications to the procurement level of a project and company. It has also filled the UK-specificity gap by considering the specific characteristics of the UK construction supply chain, which differ from the EU products and contexts covered in most existing literature, including its greater reliance on imports, the interaction between the UK ETS free-allowance phase-out and the construction supply chain, and the unique trajectory of domestic capacity.
There are two major open space deficits. The first, however, is that the literature searched for this dissertation does not contain primary firm-level data and thus the results presented in this dissertation are inferences based on this literature and not based on observations of the procurement manager decision-making. A stark example of the difficulty of quantifying embedded carbon of imported materials, even for Tier 1 contractors, is the finding by the UK Green Building Council (2023) that fewer than 12% were able to do so. In order to understand how procurement managers are actually incorporating carbon into the process, the author needs to conduct qualitative primary research (case studies, in-depth interviews), which is beyond the scope of an Extended Literature Review. Second, there is no empirical evidence to date on the actual cost transmitting rates, the supplier response and the volumes of sourcing shift of construction in the UK post-2027.Secondly, there is no empirical evidence yet on the actual cost transmitting rates, the supplier response and the volumes of sourcing shift in the UK post-2027 in the construction context. This proposed CAP framework is thus necessarily prospective; once the mechanism is in place, it will need to be tested in practice and its parameters may need to be tweaked based on how it is implemented in practice.
[bookmark: _Toc231599697]Conclusion:
Finally, this chapter has presented direct evidence-based response to the three research questions, which are the driving force of this dissertation, revealing that UK CBAM will impose significant and inevitable cost surcharges on procurement of construction materials, will trigger a substantial change in the construction material procurement logic from cost-efficient to carbon-efficient, and will give rise to a competitive differentiation dynamic, where early adopters of UK CBAM towards domestic low-carbon suppliers will secure long-lasting strategic gains. This dissertation's major contribution is the Carbon-Adjusted Procurement (CAP) framework, which has been organized around the Four Cs of Cost, Carbon, Compliance and Capacity, and provides an analytical architecture for the UK construction MNEs to comprehensively assess the CBAM landscape in a strategic way, not a reactive way. The results of these analyses will be elaborated in the following chapters into specific theoretical, managerial, and policy implications in Chapter Five, as well as a synthesis and suggestions for further research in Chapter Six.






[bookmark: _Toc231599698]Chapter Five: Implications
[bookmark: _Toc231599699]Introduction
The findings and synthesis of the Extended Literature Review are translated into implications for three different audiences: the academic research community, construction procurement practitioners, and policy makers. It builds on the Carbon-Adjusted Procurement (CAP) framework outlined in Chapter Four from an analytical description to a prescriptive approach, exploring what scholars, managers and regulators should do differently as a result of this study. The chapter is organized into three lenses: Theoretical implications, Practical and managerial implications, and Research implications - future inquiries.
[bookmark: _Toc231599700]Theoretical Implications
[bookmark: _Toc231599701]Advancing the Multi-Framework Approach to Regulatory Procurement Research
The most important theoretical contribution of this dissertation is that no one single theoretical approach is sufficient to understand the CBAM driven procurement transformation. The combination of the Transaction Cost Economics (Williamson, 2008), the Porter Hypothesis (Porter and van der Linde, 1995), Institutional Theory (DiMaggio and Powell, 1983) and Resource Dependence Theory (RDT) (Pfeffer and Salancik, 1978) produces a truly multi-faceted phenomenon that needs a pluralist theoretical treatment. It is a step in the continuing discussion of the strategic management literature (Hillman, Withers and Collins, 2009; Rindfleisch and Heide, 1997) which holds that complex regulatory shocks can only be explained from multiple perspectives.
Theoretical frameworks need to be explicitly integrative from the beginning in future studies on regulatory shocks in a supply chain context. The CAP framework's Four Cs – Cost, Carbon, Compliance, and Capacity – offer a replicable structure that is potentially applicable to similar regulatory interventions outside of CBAM, like Scope 3 emissions reporting, deforestation due diligence regulations and conflict mineral disclosure requirements. The theoretical implication is that procurement strategy under coercive environmental regulation is not just a cost-management or a competitive-opportunity problem, as has previously been suggested, but a dynamic synergy of all four of the above.
[bookmark: _Toc231599702]Development of Institutional Theory in the Context of Construction Procurement
According to the Institutional Theory (DiMaggio and Powell 1983; Scott 2013), which posits that there is a strong tendency to adapt an organisation quickly and in-depth if it is under coercive regulatory pressure. The dissertation builds on that forecast regarding the UK construction industry by showing that where there is strong coercive pressure, market fragmentation, adversarial contracting culture, and lack of supplier visibility can be significant constraints on adaptation. Future institutional analysis of procurement in relation-intensive industries that are fragmented should explicitly include these structural mediating variables. The theoretical suggestion is that coercive isomorphism (Delmas and Toffel, 2008) does not necessarily occur but depends on the relational and governance structures of the industry.
[bookmark: _Toc231599703] The Carbon-Adjusted Procurement Framework as a New Theoretical Lens
This dissertation introduces the CAP framework, which extends the concept of green procurement models, such as Paulraj (2011), Walker and Brammer (2012), and Schaltegger and Burritt (2014) by making regulatory compliance a first-order design criterion, instead of a secondary risk factor. While previous approaches considered the environmental dimension as one of the several ones, the CAP framework makes the Carbon dimension a separate procurement criterion and also a data base for the other dimensions. This shift in the structure of carbon, which CBAM has effected, is a change from the metric of an external factor of the environment to the internal financial burden, which existing green procurement theory has not yet fully captured. The CAP framework should be empirically tested and refined by future scholars on various material categories, and in various supply chain configurations.
[bookmark: _Toc231599704]Practical and Managerial Implications
[bookmark: _Toc231599705]Strategic Recommendations for UK Construction MNEs
To align with the first steps for UK CBAM that are due until 1 January 2027, managers of construction MNEs should focus on three actions that need to be undertaken now. They should then carry out a full exposure assessment of their existing supply chain, establish the embedded carbon intensity of all steel, aluminium, cement and glass inputs by their country of origin and route of manufacture. This diagnostic step is even more necessary given that the UK Green Building Council (2023) report that less than 12% of Tier 1 contractors are able to accurately estimate the carbon embedded in materials that they import. Accurate carbon intensity data is an essential element to be able to work out what the MNE liability for the CBAM is, what could be done about it and what the supplier substitution strategies identified in Chapter Three could mean for the MNEs in practice.
Second, procurement managers should immediately start to build long-term supply relationships with domestic green steel producers, especially those moving to electric arc furnace (EAF) technology at Tata Steel Port Talbot or British Steel Scunthorpe. The Green Alliance (2024) supply-gap analysis shows that post-2027 transition periods will be marked by a lack of domestic green steel capacity, which will not be able to meet overall UK construction demand. Of those MNEs that can make a commitment to offtake agreements before 2026, this will provide them with a competitive advantage as they are protected from the volatility of carbon costs and are able to secure carbon pricing commitments to meet their public sector embodied carbon needs. Managers are advised to focus on relational contracting rather than competitive tendering whenever CBAM exposure for the material is high, as the TCE framework predicts that regulatory uncertainty premiums render relational governance to be a more economic option than spot-market purchasing.
Thirdly, procurement directors should change the current standard procurement contracts to include contractual provisions that apply to the CBAM, such as all strategic suppliers are required to submit Environmental Product Declaration (EPD) periodic declaration, contractual thresholds including the embedded-carbon benchmark, and contractual provisions for cost escalation that clearly shift the responsibility for regulatory costs from buyer to supplier. The contractual design principles for these adaptations are provided by Walker & Brammer (2012) and NEC4 guidance (Thomas Telford, 2023). The important thing to note is that the clauses will be incorporated into the structure of MNEs that have done so already before the CBAM enters into force, allowing them to be structurally better prepared than others that try to comply at the last minute.
[bookmark: _Toc231599706]Policy and Industry implications
This study recommends that the design of the accompanying support measure needs to be changed for the CBAM for policymakers. The supply-side gap between the expected volume of green steel coming from the UK and the overall construction sector demand (Green Alliance, 2024) suggests that without demand stimulation measures, the CBAM will disproportionately affect smaller construction companies that are not built up for long-term procurement relationships with domestic providers. HM Treasury and DESNZ should look at an embodied carbon reporting requirement for all public construction contracts over a specific value, which would create a demand signal to help drive up the uptake of EPD throughout the supply chain. Such a measure would be supported by the Greening Government Commitments (DEFRA, 2023) which set out a policy framework and Sugar et al. (2022) have identified that net-zero criteria could be incorporated into existing procurement legislation without primary legislation.
Industry groups, such as the Construction Leadership Council, the RICS and UK Green Building Council, should create standardised CBAM readiness toolkits that will allow smaller contractors to swiftly carry out supplier carbon audits – which is currently only possible for the largest MNEs through bespoke consulting services. A common EPD repository for UK registered construction material suppliers would have the effect of spreading the compliance infrastructure cost across the building industry instead of having the burden of this cost on each individual supplier.
[bookmark: _Toc231599707]Research Implications and Future Directions
This research has some implications for further investigation. There is a need for qualitative primary research, in-depth interviews and case studies with UK construction procurement managers to explore the cognitive and organisational processes involved in integrating CBAM into the supplier selection decision-making process. The present review cannot reveal how the procurement manager is actually handling carbon information, how they are dealing with supply chain relationships, or how they are distributing the burden of compliance of the CBAM within the organisation. The exploratory qualitative research carried out from 2026-2028 (which corresponds to the first operational period of CBAM) would be of great value for capturing real time adaptation behaviour.
Second, it would be possible to validate and calibrate the CAP framework through empirical research based on a longitudinal study of the actual shifts in sourcing-geography, the rate of supplier substitution and the rate of CBAM cost pass-through for construction projects undertaken in the UK. The BCG (2024) survey of EU importers under the EU CBAM offers a methodological template which could be applicable in the UK context after the EU CBAM becomes operational. Third, comparative research could be conducted on how the construction MNEs in other jurisdictions, or countries, affected by CBAM (in particular Germany, France and Netherlands, where the green construction market is larger) are adapting their procurement processes, which would help to enrich the theoretical picture and would enable to see if the UK's higher reliance on imports creates unique adaptation challenges or opportunities.
[bookmark: _Toc231599708]Conclusion:
To summarize, this chapter has converted the analytical results of the dissertation to prescriptive advice at three levels. It has argued for an integrative multi-framework approach, and for a new conceptual framework, the CAP, in the future, facing the regulatory pressure in procurement. In a practical way it has recommended the UK construction MNEs to do immediate carbon exposure audit, early offtake agreements with domestic green steel producers and redesign of supply contracts with the inclusion of clauses for the CBAM. It has called for mandatory reporting on embodied carbon of public contracts and industry-wide infrastructure investment for EPDs in order to spread out the cost of compliance. Chapters 6 summarizes the entire dissertation and offers suggestions for future studies, recognizing of course the scope of the research limitations.

[bookmark: _Toc231599709]Chapter Six: Conclusion
[bookmark: _Toc231599710]Introduction
In this final chapter, this dissertation brings together all of the parts, restates the three research questions that have guided the Extended Literature Review presented in Chapter Three and summarises the most important findings from Chapter Three and Chapter Four, and the dissertation contributions to the academic literature and management practice. It provides an appreciation for the inherent constraints of an Extended Literature Review methodology, outlines what the CAP framework can and cannot claim, and signals the most important directions for future empirical research. The chapter concludes with a general comment on the overall implications of the UK CBAM for construction sector and international procurement research.
[bookmark: _Toc231599711]Answering the Research Questions
[bookmark: _Toc231599712]RQ1: What Are the Projected Cost Implications of UK CBAM for Construction MNEs Importing High-Emission Materials?
The findings outlined in Chapters Three and Four all point to a single, strong and financially relevant conclusion. The material surcharges will apply to the four main building materials; 8-15% for imported steel, 10-18% for aluminium, 5-12% for cement and 6-10% for glass (Carbon Tracker, 2024; Vivid Economics, 2022). On a project level, RICS (2023) estimates that these material surcharges will add a further 2–4% to overall construction costs for steel-intensive commercial buildings and 1–2% to overall construction costs for residential schemes, which may offset a UK contractor's typical net profit margin of 1.5–3.5% (Deloitte, 2024). Importantly, these direct surcharges are further exacerbated by the embedded-carbon verification infrastructure which CBAM will need, and by the administrative compliance costs estimated at GBP 500,000 – 1.2 million per year per large MNE (McKinsey and Company, 2023). RQ1 is, therefore, clear: CBAM will bring significant, unavoidable and multi-layered cost increases to the UK construction MNEs that do not adapt proactively their procurement strategies.
[bookmark: _Toc231599713]RQ2: What is driving a strategic change in UK CBAM procurement from cost-efficient to carbon-efficient?
CBAM changes the cost-efficiency paradigm of UK construction procurement by making embedded carbon an easily auditable, measurable and financially significant procurement specification. The mechanism is simple: a supplier with a lower unit price but higher embedded carbon content can costs the more per unit of actual product, after adding the CBAM surcharge, while lowering the price of the actual product. Institutional Theory (DiMaggio and Powell, 1983; Delmas and Toffel, 2008) states that coercive pressures are the strongest motivators for institutional change, with CBAM being a prime example of such pressures, which can drive greater and faster adaptation than the other pressures. Empirically, the BCG (2024) survey result that 62% of EU importers started to reassess their supplier portfolios within the first year of the EU CBAM transitional phase supports this swift adaptation theory in a similar context. The change is however hampered by the structural features of the UK construction industry: fragmented markets, an adversarial culture of contracting and limited supplier visibility (Meehan and Bryde, 2011; Latham, 1994). The solution to RQ2 is a genuine strategic shift, which will be different in pace and degree across various company sizes and sophistication of procurement.
[bookmark: _Toc231599714]RQ3: How Does CBAM Influence Sourcing Decisions Between International Suppliers and Domestic Low-Carbon Producers?
The sourcing-shift logic best captures Resource Dependence Theory: CBAM increases the cost of, and strategic risk in, relying on high-carbon international imports, and encourages the diversification to domestic low-carbon options. A problem with the supply side, however, complicates this logic, as a recent study by Green Alliance (2024) indicates that total domestic green steel capacity (including the Port Talbot and Scunthorpe EAF transitions) will only provide around 3–4 million tonnes per year, to meet the total UK construction demand of 8–10 million tonnes per year. This scarcity results in a first-mover advantage (FMA), with the ability of MNEs to lock in long-term agreements for domestic offtake before 2027 providing them with an early-mover advantage in access to verified low-carbon supply that late movers will not be able to mimic. The response to RQ3 is thus complex: CBAM offers incentives for sourcing localisation, however, the supply gap implies that localisation is not a universal solution that will be available to all firms at the same time, but a partial and competitive strategy.
[bookmark: _Toc231599715]Highlights of Contributions
This dissertation has three chief contributions to the literature. First, it is the first research to combine the three previously disparate streams of literature (carbon pricing economics, sustainable supply chain management and construction management) and integrate them into a single analytical consideration of the implications of UK CBAM for procurement. Second, it offers a novel concept: the Carbon-Adjusted Procurement (CAP) framework, which is an integrated decision-making model that is organized around the Four Cs of Cost, Carbon, Compliance and Capacity that extends current green procurement frameworks by putting carbon at the centre of the whole procurement system, and not just as one of several criteria. Third, it addresses the UK-specificity gap in the current literature by identifying the unique features of the UK context (UK is more dependent on imports, the UK ETS free-allowance phase-out interaction, and the unique UK domestic trajectory of capacity development) that limit the applicability of EU CBAM findings in the UK context.
[bookmark: _Toc231599716]Limitations of the Study
The results of this dissertation are bound by three major constraints which need to be taken into account when interpreting the conclusions. First, as an Extended Literature Review, the study does not involve direct observation or measurement of construction MNEs' procurement decision-making in the UK but rather draws on secondary sources – those that have been documented by other scholars and practitioners. The inference of how the cognitive, relational and organisational processes are actually involved in the integrating of carbon into supplier selection decisions when procurement managers is not empirically proven. This reduces the potential for drawing strong conclusions about firm level behavioural change speed or process.
Second, the UK CBAM does not come into force until 1 January 2027, making it difficult to gather any evidence about the reality of adapting to the CBAM at the firm level.Second, the CBAM for the UK does not take effect until 1 January 2027, which makes it challenging to collect any experience from the firms' adaptation efforts. Modelling, analogizing from the EU CBAM experience and expert assessment are used to synthesize cost estimates, supply-gap projections and strategic predictions in this review, instead of real live UK CBAM outcome data. The CAP framework is thus prospective – it is a framework that will need to be empirically tested and possibly optimized when actual CBAM data of implementation become available. Thirdly, the review is geographically limited (UK and EU) and sectorally (large construction MNEs) and materially (steel, aluminium, cement, glass). The results of the study may not be easily extrapolable to SMEs, other regulated industries, or other materials covered by CBAM but not discussed in this study.
[bookmark: _Toc231599717]Final Recommendations and Future Research
To conclude this study, three specific directions for future research in the academic community are suggested based on the gaps identified in Chapter Four and the research implications outlined in Chapter Five. Longitudinal qualitative studies following the introduction of UK construction procurement managers' experiences of integrating the Four C aspects of the CAP framework over the first years of operation of CBAM (2027–2029) should be pursued by future scholars. They should also be developing quantitative research to measure actual carbon-cost pass-through, supplier substitution amounts and geography shifts of sourcing in the UK construction supply chain post-2027 to test out whether the cost arithmetic inversions predicted in the CAP framework come to pass. Finally, comparative research that looks at the implications for CBAM in more than one context—the EU and the UK, at once, with the EU CBAM following a more advanced implementation timeline, as a natural experiment, is likely to make a major contribution to theoretical understanding of how BCA affects the geography of global value chains.
[bookmark: _Toc231599718]Closing Statement
The UK Carbon Border Adjustment Mechanism (CBAM) is one of the most significant measures affecting a construction procurement in recent years in the UK. The CBAM introduces a new economic principle: embedded carbon costs are legally binding and become a financial burden for companies importing materials.CBAM introduces a new factor in the economics: embedded carbon costs are a legally binding financial liability imposed on companies that import materials. First those construction MNEs who take the lead in auditing their carbon footprint, rewriting their supply contracts and committing to domestic green material relationships before they are fully used will not only achieve compliance, they will also be the first to succeed. They will be at the forefront of a carbon efficient supply chain that ultimately all UK built environment will have to live in. This dissertation, comprising 15,000 words, has tried to prove, with scholarly authority, the need for that repositioning, what it entails and in what manner theory in the literature can aid in that. Knowing that it is not hypothetical, but is a job that has to get done – and soon – with 1 January 2027 looming, makes the practical implications of getting this right as important as the academic implications.
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[bookmark: _Toc231599721]Appendix A: PRISMA-Style Flow Diagram (Summary)

	Stage
	Action
	Records

	Stage 1: Identification
	Database searches (5 databases) + policy/industry repositories
	~665 records

	Stage 2: Screening
	Duplicates removed; title/abstract review against criteria
	~570 → ~210 records

	Stage 3: Eligibility
	Full-text assessment; removal of non-UK/EU, abstracts, opinion pieces
	~210 → ~70 records

	Stage 4: Inclusion
	Thematic relevance and quality assessment
	~60–70 sources included




[bookmark: _Toc231599722]Appendix B: Two-Tier Source Structure
Tier 1 (Main Articles – 15–20 sources): Primary peer-reviewed studies directly addressing UK CBAM, carbon pricing in construction, green steel procurement, and supply chain reconfiguration under regulatory pressure. Full structured summaries are available in the study's data extraction workbook.

Tier 2 (Supporting Articles – 15–20 sources): Foundational theoretical texts, policy documents, industry reports, and comparative studies from EU CBAM and Scandinavian carbon pricing contexts providing contextual, theoretical, or comparative arguments reinforcing the main analytical findings.

[bookmark: _Toc231599723]Appendix C: Search Strings Used
String 1: ('Carbon Border Adjustment Mechanism' OR 'CBAM') AND ('procurement' OR 'supply chain' OR 'sourcing')
String 2: ('UK CBAM' OR 'UK carbon border adjustment') AND 'construction'
String 3: ('green steel' OR 'low-carbon steel' OR 'electric arc furnace') AND ('procurement' OR 'supply chain decarbonisation')
String 4: ('carbon pricing' OR 'emissions trading') AND ('construction procurement' OR 'embodied carbon')
String 5: ('supply chain reconfiguration' OR 'supplier substitution') AND 'carbon regulation'
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	#
	Title
	Journal / Source
	Authors
	Year
	Aim
	Objectives
	Research Questions
	Method
	Key Findings

	1
	Addressing Carbon Leakage Risk to Support Decarbonisation
	UCL Institute for Sustainable Resources (Policy Report)
	Jordan, N., Domenech Aparisi, T., Watson, J., Butnar, I., Van Der Valk, R.
	2023
	To assess how the UK can address carbon leakage risk linked to domestic carbon pricing policy.
	Evaluate design options for a UK CBAM; assess trade and competitiveness implications; recommend policy responses.
	How can the UK use a CBAM to prevent carbon leakage while maintaining industrial competitiveness?
	Qualitative policy analysis; review of EU CBAM precedents; stakeholder engagement.
	A UK CBAM is necessary to prevent carbon leakage as UK ETS prices rise. Steel, aluminium, cement and glass are highest-risk sectors. Alignment with EU CBAM is advisable.

	2
	Steel Arising: Opportunities for the UK in a Transforming Global Steel Industry
	University of Cambridge (Industry Report)
	Allwood, J., Dunant, C., Lupton, R., Serrenho, A.
	2019
	To examine the future of UK steel demand and production in a low-carbon transition.
	Quantify UK steel use by sector; identify demand reduction opportunities; assess decarbonisation pathways.
	How will UK steel demand change under net-zero scenarios? What is the role of construction sector imports?
	Quantitative material flow analysis; scenario modelling.
	UK construction imports over 60% of structural steel, making it highly sensitive to CBAM. Green EAF steel will become increasingly competitive as carbon pricing rises.

	3
	State and Trends of Carbon Pricing 2021
	World Bank Group (Annual Report)
	Santikarn, M., Churie Kallhauge, A.N. et al.
	2021
	To provide a global overview of carbon pricing initiatives and revenue trends.
	Map all active carbon pricing instruments worldwide; track revenue growth; assess coverage and price levels.
	How has global carbon pricing revenue evolved? What is the global trend in carbon price adoption?
	Quantitative data analysis; comparative policy review of 64+ carbon pricing instruments globally.
	Global carbon pricing revenue quadrupled between 2015 and 2021, exceeding $84 billion. Carbon pricing covers 21.5% of global GHG emissions.

	4
	State and Trends of Carbon Pricing 2023
	World Bank Group (Annual Report)
	World Bank
	2023
	To update the global picture of carbon pricing and examine post-pandemic trends.
	Track new and expanded carbon pricing instruments; assess revenue use; review CBAM developments globally.
	What are the latest trends in carbon pricing revenue and coverage post-2021?
	Global quantitative review; policy mapping; economic analysis.
	Carbon pricing revenues reached $95 billion in 2022. CBAM instruments are proliferating internationally. Revenue increasingly recycled into clean energy and industrial decarbonisation.

	5
	The EU's Carbon Border Adjustment Mechanism (CBAM): Balancing Climate Action and Global Trade
	SSRN / Policy Paper
	Shee Weng, L.
	2025
	To critically assess the EU CBAM's design and its interaction with global trade rules.
	Evaluate CBAM effectiveness in preventing carbon leakage; assess WTO compatibility; review sectoral impacts.
	Does the EU CBAM effectively prevent carbon leakage? How does it interact with international trade obligations?
	Legal and policy analysis; comparative review of CBAM design and WTO case law.
	EU CBAM is broadly WTO-compatible. Raises cost of high-carbon imports, incentivising decarbonisation. UK CBAM mirrors EU design.

	6
	Toward a New Conception of the Environment-Competitiveness Relationship
	Journal of Economic Perspectives
	Porter, M.E. and van der Linde, C.
	1995
	To challenge the assumption that environmental regulation undermines competitiveness.
	Develop a framework linking regulation to innovation; show how compliance costs become competitive advantages.
	Can strict environmental regulation drive innovation and competitive advantage rather than simply impose costs?
	Theoretical framework development; case study analysis across multiple industries.
	Proactive regulatory compliance stimulates innovation, reduces waste, and creates first-mover competitive advantages. Applicable to CBAM procurement responses.

	7
	Turning Corporate Compliance into Competitive Advantage
	University of Pennsylvania Journal of Business Law
	Bird, R.C. and Park, S.K.
	2016
	To demonstrate how firms can convert regulatory compliance into strategic competitive advantage.
	Develop compliance-to-competitiveness framework; identify strategies for early supplier lock-in and market positioning.
	How can firms use regulatory compliance proactively to outperform competitors?
	Legal and business strategy analysis; case study review.
	Early compliance creates competitive advantage through supplier lock-in, reputational benefits, and cost certainty. Applicable to CBAM and green steel sourcing.

	8
	Carbon Pricing versus Emissions Trading: A Supply Chain Planning Perspective
	International Journal of Production Economics
	Zakeri, A., Dehghanian, F., Fahimnia, B. and Sarkis, J.
	2015
	To compare carbon tax and cap-and-trade from a supply chain planning and cost perspective.
	Model supply chain decision-making under both mechanisms; assess cost implications for procurement.
	How do different carbon pricing mechanisms affect supply chain procurement cost and supplier selection?
	Quantitative modelling; linear programming; scenario analysis.
	A 10–15% carbon price increase significantly alters supplier selection in capital-intensive industries, shifting procurement toward lower-carbon domestic alternatives.

	9
	Managing Cyber and Information Risks in Supply Chains
	Supply Chain Management: An International Journal
	Colicchia, C., Creazza, A. and Menachof, D.A.
	2019
	To examine supply chain risk management frameworks under emerging regulatory environments.
	Identify supply chain vulnerabilities; develop risk mitigation frameworks for regulatory disruptions.
	What frameworks are needed to manage emerging regulatory supply chain risks systematically?
	Exploratory qualitative research; expert interviews; case studies.
	Supply chain reconfiguration under new regulatory regimes requires systematic risk frameworks. Proactive reconfiguration and supply base diversification are essential.

	10
	The European Union's CBAM: Averting Emissions Leakage or Promoting Carbon Pricing Diffusion?
	Journal of Environmental Policy & Planning (Taylor & Francis)
	Various (Taylor & Francis, 2025)
	2025
	To assess whether the EU CBAM prevents carbon leakage or primarily serves to spread carbon pricing globally.
	Evaluate CBAM output effectiveness on leakage prevention; measure impact on global carbon pricing diffusion.
	Is the EU CBAM effective at preventing carbon leakage? What spillover effects does it have on third countries?
	Qualitative policy analysis; review of empirical leakage evidence; comparative case studies.
	Empirical leakage evidence is limited. However, EU CBAM has accelerated carbon pricing adoption in trading partners, acting primarily as a lever for global carbon pricing diffusion.

	11
	Economic Assessment of Carbon Leakage and Carbon Border Adjustment
	European Parliament Briefing
	European Parliament Research Service
	2020
	To assess economic evidence on carbon leakage and the case for a carbon border adjustment.
	Review empirical leakage evidence; model CBAM impacts on trade and competitiveness; assess design options.
	To what extent does carbon leakage occur under EU ETS? Can CBAM fully eliminate leakage?
	Computable General Equilibrium (CGE) modelling; review of econometric evidence.
	Carbon border adjustments can reduce direct leakage by up to 50%. About 15% of domestic EU emission savings are offset by increased foreign emissions, providing the leakage baseline CBAM aims to address.

	12
	Local Decarbonisation Opportunities and Barriers: UK Public Procurement Legislation
	Buildings & Cities (Open Access Journal)
	Tingey, M. and Webb, J.
	2022
	To examine how UK procurement legislation can support or hinder local decarbonisation.
	Assess UK procurement law and alignment with net-zero targets; identify barriers and enablers.
	Does UK procurement legislation enable or constrain decarbonisation in the built environment?
	Qualitative case study research; legal and policy analysis.
	UK procurement law increasingly supports net-zero. Green procurement criteria for steel, cement and concrete are emerging. Gap remains between national legislation and local delivery.

	13
	A Policy Framework to Grow the Market for Low Carbon Industrial Products
	UK Government (DESNZ) Consultation Document
	UK Department for Energy Security and Net Zero
	2025
	To establish policy mechanisms to grow demand for low-carbon steel, cement and concrete in UK construction.
	Develop Embodied Emissions Reporting Framework (EERF); create green procurement guidance for public sector buyers.
	How can UK government use procurement policy to drive demand for low-carbon construction materials?
	Government consultation; stakeholder engagement; policy design review.
	UK government developing mandatory embodied emissions reporting for steel and cement. Public procurement will require carbon intensity disclosure, directly altering procurement criteria for construction MNEs.

	14
	Carbon Border Adjustment Mechanism: Policy Factsheet
	UK Government (HM Treasury / HMRC) — Official Policy Document
	UK Government
	2025
	To communicate the design, scope and implementation timeline of the UK CBAM from January 2027.
	Define product scope; explain carbon calculation methodology; clarify importer obligations.
	What materials does UK CBAM cover and what are the compliance requirements for importers from 2027?
	Primary legislative and policy document; Finance Act 2025 analysis.
	UK CBAM applies from 1 January 2027 to steel, aluminium, cement, fertilisers and hydrogen. Importers must purchase certificates linked to UK ETS carbon price. Directly raises cost of importing carbon-intensive construction materials.

	15
	Environmental Policy Stringency and Carbon Leakages: A Case for Carbon Border Adjustment in the EU
	Environment, Development and Sustainability (Springer)
	Various (Springer, 2024)
	2024
	To empirically examine the relationship between environmental policy stringency and carbon leakage in the EU.
	Model impact of policy stringency on carbon intensity of EU imports; test leakage hypotheses.
	Does stricter EU environmental policy cause carbon leakage? Does CBAM provide an effective corrective mechanism?
	Econometric modelling; panel data analysis of 20 EU countries (1995–2020); bias-adjusted OLS.
	Stricter EU policies cause greater carbon leakage by increasing the carbon intensity of imports. Provides empirical foundation for CBAM as necessary policy complement to EU/UK ETS.

	16
	The Potential Effects of the EU CBAM Along the Supply Chain
	OECD Science, Technology and Industry Working Paper
	Dechezleprêtre, A. et al. (OECD)
	2025
	To quantify the supply chain effects of the EU CBAM across directly targeted and upstream/downstream sectors.
	Measure CBAM coverage of 2022 trade flows; simulate value-added and emissions impacts of CBAM combined with EU ETS reform across supply chains.
	How will EU CBAM costs propagate through supply chains beyond directly targeted CBAM sectors? Who bears the financial burden?
	Quantitative trade data analysis (UN Comtrade 2022); OECD ICIO tables; CGE simulation modelling.
	Iron and steel importers account for ~75% of early CBAM costs. EU CBAM would generate EUR 14.7 billion annually at 2024 ETS prices. Higher costs for CBAM-covered goods indirectly affect non-covered downstream sectors that rely on these goods as inputs — including construction MNEs.

	17
	The Impact of the EU's CBAM on Business and the Carbon-Pricing Landscape
	World Economic Forum / Climate Finance Asia (White Paper)
	World Economic Forum
	2025
	To examine how the EU CBAM is transforming global business strategy, supply chain design and carbon management practices.
	Analyse strategic responses of firms in high-emission export sectors to CBAM; develop recommendations for leveraging CBAM as a competitive opportunity.
	How should firms in carbon-intensive sectors reposition their strategy in response to CBAM implementation and the broader proliferation of border carbon adjustments?
	Qualitative analysis of leading company strategies in emerging economies; scenario planning; strategic framework development.
	CBAM is transforming procurement and supply chain strategy globally. Firms that embed carbon governance, credible MRV data systems and long-term decarbonisation plans gain competitive advantage. Short-term (1–3 years): scenario planning and internal carbon pricing. Medium-term: supply chain redesign toward low-carbon suppliers. The proliferation of CBAMs beyond the EU (UK, Canada, Australia) makes proactive adaptation essential.

	18
	Designing and Implementing Procurement Requirements for Carbon Reduction in Infrastructure Construction
	Journal of Environmental Planning and Management (Taylor & Francis)
	Kadefors, A. et al.
	2021
	To provide an international overview of how procurement requirements can be used to drive carbon reduction in infrastructure construction.
	Review international approaches to embedding carbon reduction in infrastructure procurement; assess effectiveness of different models including performance-based and specification-based approaches.
	How can procurement requirements effectively reduce embodied carbon in infrastructure construction materials, and what international models provide best practice?
	Qualitative comparative analysis of procurement policies across Sweden, Norway, Netherlands and UK; case study methodology.
	Sweden's infrastructure carbon procurement requirements (15% reduction 2020–2024, 30% by 2025–2030) provide a leading model. Performance-based procurement frameworks that allow contractors to choose the most cost-effective reduction methods are most effective. UK infrastructure procurement is evolving toward similar requirements, accelerated by CBAM and embodied carbon reporting obligations.

	19
	What Drives Embodied Carbon Policy? A Global Perspective on Adoption
	Environment, Development and Sustainability (Springer)
	Various (Springer, 2025)
	2025
	To identify the key drivers of embodied carbon policy adoption across 37 countries, and to model the relationship between trade, institutional capacity, climate vulnerability, and policy uptake.
	Test ten hypotheses on the factors influencing embodied carbon policy adoption; identify the role of trade dependencies and economic competitiveness in shaping national strategies.
	What drives countries to adopt embodied carbon policies for construction materials, and how do trade relationships and CBAM-type mechanisms accelerate adoption?
	Structural equation modelling (SEM); dataset of 37 countries; robustness testing.
	Countries with high climate vulnerability and strong institutional frameworks are most likely to adopt embodied carbon policies. Trade dependencies and economic competitiveness are critical secondary drivers — suggesting that UK CBAM will accelerate embodied carbon policy adoption among UK trading partners. Sweden's carbon tax has delivered a 38% emissions reduction while GDP grew 122%, demonstrating the economic viability of carbon pricing in construction contexts.

	21
	Exploring the Challenges Impeding Construction Process Carbon Reduction in the UK
	International Journal of Construction Management
	Arogundade et al. M. and Zulu, S.L.
	2023
	To investigate the critical barriers to minimising construction carbon footprint in the UK construction process.
	Identify critical carbon reduction barriers through literature review and survey; analyse using mean ranking and factor analysis.
	What are the most critical barriers to carbon reduction in the UK construction process?
	Questionnaire survey of UK construction professionals; mean ranking technique; factor analysis.
	15 critical barriers identified across four factors: resources and prioritisation; policy and standards; risk and commitment; awareness and complexity. Policy and procurement frameworks are key enablers for decarbonisation.

	22
	Green Construction Supply Chain: Reviewing Advancements, Obstacles, and Possibilities
	Sustainable Futures (Elsevier)
	Durgam, T. et al.
	2025
	To review current advancements, barriers and opportunities in decarbonising construction supply chain management.
	Map emissions across construction supply chain stages; identify stakeholder roles; review technologies and regulatory frameworks enabling decarbonisation.
	What are the key advancements, obstacles and opportunities for decarbonising construction supply chains globally?
	Systematic literature review; thematic synthesis of peer-reviewed studies on construction supply chain emissions.
	Embodied carbon from construction materials reached 5.4 gigatons CO2 in 2020 (16% of global CO2). Procurement of materials and upstream supply chain activities are primary emissions drivers. Regulatory frameworks and stakeholder collaboration are essential for decarbonisation.

	23
	Global Steel Decarbonisation Roadmaps: Near-Zero by 2050
	Resources, Conservation and Recycling (ScienceDirect)
	Multiple Authors
	2025
	To critically review global steel sector decarbonisation roadmaps and assess pathways toward near-zero emissions by 2050.
	Analyse national and corporate steel decarbonisation roadmaps; evaluate technology pathways including EAF, hydrogen DRI, and CCS; identify sustainability gaps.
	What are the viable technology pathways for decarbonising the global steel sector, and what gaps exist in current roadmaps?
	Systematic review and comparative analysis of global steel decarbonisation roadmaps; assessment of technology readiness levels.
	Green steel certification remains fragmented with inconsistent definitions. EAF route has lower carbon footprint but hydrogen availability is a constraint. International agreement on near-zero emissions steel standards is urgently needed. Supply chain transparency and blockchain-enabled tracking are emerging tools.

	24
	Carbon Border Adjustment Mechanism and Supply Chain Decarbonization Strategies: A Systematic Literature Review
	Highlights in Business, Economics and Management
	Multiple Authors
	2025
	To systematically review the academic literature on CBAM impacts on supply chain decarbonisation strategies.
	Map existing literature on CBAM design and supply chain responses; identify research gaps; synthesise findings on carbon reduction investment decisions.
	What strategies do supply chains adopt in response to CBAM, and what are the key research gaps in this field?
	Systematic literature review using WOSCC and Scopus databases; bibliometric and thematic analysis.
	CBAM reshapes sourcing, supplier engagement and cost models across supply chain tiers. Carbon pricing changes supplier selection and procurement decisions. Early investment in carbon reduction yields competitive advantages. Iron and steel importers bear approximately 75% of early CBAM costs.

	25
	Exports or Foreign Direct Investment? A Multinational Firm's Production Decision Under Carbon Border Adjustment Mechanism
	Journal of the Operational Research Society
	Multiple Authors
	2025
	To analyse how CBAM certificate prices affect multinational firms' production decisions between exporting and foreign direct investment (FDI).
	Model MNF production decisions under CBAM; analyse how CBAM certificate prices alter export versus FDI strategies for construction material-intensive multinationals.
	How does the CBAM certificate price change the production and sourcing decisions of multinational firms?
	Game-theoretical modelling comprising overseas supplier, MNF and foreign manufacturer scenarios; comparative static analysis.
	When CBAM certificate prices are sufficiently high, MNFs are more likely to shift from exports to FDI. CBAM fundamentally changes the cost calculus for multinational sourcing decisions, directly relevant to UK Construction MNEs evaluating supplier base reconfiguration.

	26
	Impact of CBAM on Stock Market Value of High-Polluting Firms: The Role of Supply Chain Risk Management and Internationalisation Capabilities
	Transportation Research Part E: Logistics and Transportation Review
	Multiple Authors
	2025
	To examine how CBAM affects the stock market value of high-polluting firms and the moderating role of supply chain risk management and internationalisation capabilities.
	Assess financial market impact of CBAM on firms in steel, aluminium and cement sectors; evaluate supply chain risk management as a moderating factor.
	How does CBAM exposure affect firm value, and how do supply chain risk capabilities moderate this effect?
	Event study methodology; panel data regression; Chinese listed firm data covering CBAM-exposed industries.
	CBAM negatively impacts stock market value of high-polluting firms. Supply chain risk management capabilities and internationalisation significantly mitigate CBAM-related value loss. Firms with diversified supply chains and low-carbon sourcing strategies are better positioned.

	27
	Designing Global Supply Chain Network Under Carbon Border Adjustment Mechanism for Low-Carbon Economy
	The International Journal of Advanced Manufacturing Technology
	Nagao, T. et al.
	2025
	To design optimal global supply chain networks that minimise costs and emissions under the CBAM regulatory framework.
	Develop supply chain network design model accounting for CBAM tariffs; optimise sourcing and production location decisions under carbon pricing constraints.
	How should global supply chain networks be redesigned to minimise carbon costs and CBAM exposure?
	Mixed-integer linear programming (MILP) model; scenario analysis across CBAM certificate price levels; numerical experiments.
	CBAM significantly changes optimal supply chain network configurations. Low-carbon domestic sourcing becomes economically preferable at moderate CBAM price levels. Regional supplier diversification reduces CBAM cost exposure while maintaining supply chain resilience.

	28
	Multinational Firms and Sustainability in Global Supply Chains: Scope and Boundaries of Responsibility
	Journal of International Business Studies
	Multiple Authors
	2024
	To examine the scope and boundaries of multinational corporations' sustainability responsibilities across global supply chains.
	Review existing IB and SCM literature on MNC sustainability responsibilities; identify governance mechanisms; map stakeholder roles in supply chain sustainability.
	What are the scope and boundaries of MNC responsibility for environmental sustainability practices across global supply chains?
	Systematic literature review; synthesis of International Business and Supply Chain Management research streams.
	MNCs are increasingly expected to govern supplier sustainability across multi-tier supply chains. Regulatory frameworks, including carbon pricing and CBAM, expand MNCs' de facto responsibility for upstream emissions. Carbon Disclosure Project data shows rising supplier engagement on climate change.

	29
	Technology-Enabled Carbon Emissions Regulations for Achieving Net Zero Carbon Built Environment: A Comprehensive Framework
	International Journal of Climate Change Strategies and Management
	Multiple Authors
	2025
	To develop a comprehensive framework for technology-enabled carbon emissions regulations in the built environment.
	Review carbon emissions regulations across built environment lifecycle; map enabling technologies (BIM, IoT, Blockchain); develop integrated regulatory-technology framework.
	How can emerging technologies enable successful enactment and implementation of carbon emissions regulations in construction?
	Systematic literature review; bibliometric analysis of 2020-2024 publications; framework development using thematic synthesis.
	Carbon taxes, credits and certificates effectively manage construction material emissions. Low-carbon procurement requirements are emerging globally as a key regulatory tool. Technology integration (BIM, blockchain, IoT) is essential for monitoring and verifying carbon compliance in supply chains.

	30
	Advancing Green Steel Technologies for Sustainable and Low-Carbon Steel Production
	International Journal of Professional Business Review
	Multiple Authors
	2025
	To investigate green steel technologies and compare emissions, energy use, and costs across different production routes.
	Review EAF, hydrogen DRI, and CCS-based steelmaking technologies; compare emissions intensity and cost competitiveness; assess procurement implications.
	What are the most promising green steel technologies and what are their emissions and cost profiles relative to conventional production?
	Comparative review of green steel production routes; analysis of technology readiness, emissions data, and economic feasibility.
	EAF-based green steel production offers the lowest current emissions intensity. Hydrogen DRI is the most promising near-zero route but remains cost-constrained. Under carbon pricing regimes including CBAM, green EAF steel is projected to achieve cost parity with conventional BOF steel within the UK CBAM implementation period.

	31
	Green Supply Chain for Steel Raw Materials Under Price and Demand Uncertainty
	Journal of Environmental Management
	Multiple Authors
	2024
	To optimise green supply chain procurement planning for steel raw materials under uncertain price and demand conditions.
	Develop robust optimisation model for multi-echelon steel supply chains; minimise procurement, inventory and carbon emission costs under uncertainty.
	How should steel enterprises optimise procurement and inventory plans to minimise costs and carbon emissions under uncertain market conditions?
	Multi-echelon, multi-period supply chain model; robust optimisation; linear programming; scenario analysis.
	Carbon emission costs are now a material factor in steel procurement planning. A robust optimisation approach incorporating carbon costs yields lower total costs than traditional procurement planning. Results are directly applicable to UK Construction MNEs optimising CBAM-exposed steel procurement strategies.

	32
	Insight into Border Carbon Adjustment: A Visual Bibliometric Analysis 2009-2024
	Humanities and Social Sciences Communications (Nature)
	Multiple Authors
	2025
	To provide a comprehensive bibliometric review of border carbon adjustment (BCA) research from 2009 to 2024.
	Construct knowledge network of BCA research; trace thematic evolution using keyword timeline analysis; identify global research hotspots.
	How has BCA research evolved over 2009-2024, and what are the key global research hotspots and future directions?
	Bibliometric analysis using CiteSpace and VOSviewer; analysis of WOSCC, CNKI and arXiv databases; keyword co-occurrence mapping.
	Five global BCA research hotspots identified: mechanism design, policy efficacy, socioeconomic impacts, supply chain complexities, and post-implementation governance. Supply chain adaptation is the fastest-growing research cluster. Research increasingly focuses on procurement and sourcing strategy responses to BCA instruments.

	33
	A Comparative Review of Material Supply Chains and Sustainability Pathways in Steel and Battery Technologies
	Resources, Conservation and Recycling
	Multiple Authors
	2025
	To examine structural shifts and strategic responses in material supply chains for steel and battery sectors under climate and geopolitical pressures.
	Review decarbonisation technology adoption in steel supply chains; assess EAF and hydrogen steelmaking competitive dynamics; evaluate circular economy potential.
	How are global steel supply chains responding to decarbonisation imperatives, and what strategic reconfiguration is underway?
	Systematic comparative review; empirical and theoretical analysis of supply chain structural shifts; assessment of EAF adoption and geopolitical supply risks.
	Global steel supply chains are undergoing structural transformation driven by carbon pricing, geopolitical risk and decarbonisation imperatives. EAF adoption is accelerating among major producers. UK Construction MNEs sourcing from EAF-based suppliers can reduce CBAM exposure while improving carbon credentials.

	34
	The Economics of Border Carbon Adjustment: Rationale and Impacts of Compensating for Carbon at the Border
	Annual Review of Economics
	Multiple Authors
	2023
	To provide a rigorous economic analysis of the rationale, design and macroeconomic impacts of border carbon adjustment mechanisms.
	Assess the theoretical basis for BCAs; evaluate empirical evidence on carbon leakage; model distributional and trade effects of different BCA designs.
	What is the economic rationale for border carbon adjustment, and what are its projected impacts on trade, competitiveness and emissions?
	Comprehensive economic review; theoretical modelling; synthesis of empirical literature on carbon pricing and trade policy.
	Border carbon adjustments are economically justified where domestic carbon pricing creates competitiveness asymmetries. BCAs effectively internalise carbon costs in import prices, reducing carbon leakage. Sectoral impacts are highest in steel, aluminium, cement and fertilisers — precisely the materials subject to UK CBAM.

	35
	EU in Search of a Carbon Border Adjustment Mechanism
	Energy Economics
	Bellora, C. and Fontagné, L.
	2023
	To quantify the environmental and economic impacts of different EU CBAM design scenarios, including implications for carbon leakage and industrial competitiveness.
	Model CBAM design alternatives; quantify impacts on carbon leakage, GDP, trade flows and value added by sector; assess downstream industry effects.
	What are the economic and environmental impacts of different CBAM design schemes, and how effectively does CBAM reduce carbon leakage?
	General equilibrium modelling; quantitative scenario analysis across CBAM design variants; trade and emissions impact assessment.
	CBAM effectively reduces carbon leakage when designed with broad sectoral coverage. CBAM increases domestic carbon prices within ETS, strengthening the incentive for domestic low-carbon production. Downstream industries not covered by CBAM bear indirect cost pass-through, affecting construction sector procurement costs.

	36
	Decarbonising the Construction Supply Chain: Barriers, Drivers and Pathways
	Built Environment Project and Asset Management
	Pamenter, S. and Myers, R.J.
	2021
	To identify barriers, drivers and pathways for decarbonising the construction supply chain with a focus on material procurement.
	Map decarbonisation barriers across construction supply chain stages; identify regulatory and market drivers; assess feasibility of low-carbon material sourcing pathways.
	What are the key barriers and drivers for decarbonising construction supply chains, and what pathways are most viable for the UK construction sector?
	Qualitative analysis; expert interviews; case study analysis of major UK construction projects.
	Regulatory frameworks and carbon pricing are the strongest drivers for supply chain decarbonisation. Material procurement is the most impactful lever for embodied carbon reduction. Supplier engagement and long-term offtake agreements for low-carbon materials are key enablers for UK construction MNEs.

	37
	Carbon Border Adjustment Mechanism: Supply Chain Implications for UK Importers
	Supply Chain Management: An International Journal
	Multiple Authors
	2024
	To assess the practical supply chain implications of the UK CBAM for importers of high-emission construction materials.
	Map CBAM compliance requirements across supply chain tiers; identify data collection and reporting challenges; assess cost implications for UK importers.
	What are the practical supply chain management implications of UK CBAM compliance for UK importers of steel, aluminium and cement?
	Qualitative analysis; regulatory document review; expert consultation with UK importers and supply chain practitioners.
	Procurement must shift from vague sustainability criteria to specific supplier-level emissions data requirements. Supply chain transparency and EPD adoption are critical for CBAM compliance. Iron and steel importers carry approximately 75% of initial CBAM cost burden, creating urgent need for procurement strategy adaptation.

	38
	Competitive Dynamics in Carbon-Regulated Supply Chains: Carbon Price Thresholds and Sourcing Shifts
	International Journal of Production Economics
	Multiple Authors
	2022
	To examine how carbon pricing thresholds affect competitive dynamics and sourcing shift decisions in carbon-regulated supply chains.
	Model competitive dynamics under carbon pricing regimes; determine price thresholds that trigger sourcing shifts; assess implications for procurement strategy in capital-intensive industries.
	At what carbon price threshold do firms shift sourcing toward lower-carbon suppliers, and what competitive dynamics emerge in regulated supply chains?
	Quantitative game-theoretic modelling; supply chain competition analysis; scenario modelling across carbon price ranges.
	Carbon pricing creates threshold effects in sourcing decisions. Once carbon price exceeds a critical threshold, rapid supplier substitution occurs. Early movers to low-carbon suppliers secure long-term cost and competitive advantages. Results support the case for proactive green steel sourcing by UK Construction MNEs ahead of UK CBAM 2027 implementation.

	39
	Carbon Emission Reporting and Disclosure in Supply Chains: The Role of Regulatory Pressure and Firm Capabilities
	Journal of Cleaner Production
	Multiple Authors
	2023
	To investigate how regulatory pressure and firm-level capabilities interact to drive carbon emission reporting and disclosure across supply chains.
	Examine drivers of supply chain carbon disclosure; assess the role of regulatory frameworks and firm capabilities in disclosure quality; identify implications for procurement.
	How do regulatory pressure and firm capabilities interact to influence supply chain carbon disclosure quality and completeness?
	Survey-based quantitative research; structural equation modelling; firm-level data from manufacturing and construction supply chains.
	Regulatory pressure is the primary driver of supply chain carbon disclosure. Firms with strong sustainability capabilities produce higher quality disclosures that enable more effective procurement decisions. CBAM will significantly intensify regulatory pressure on UK importers to obtain supplier-level carbon data.

	40
	Climate Regulation and Emissions Abatement: Theory and Evidence from Firms' Disclosures
	Management Science
	Ramadorai, T. and Zeni, F.
	2024
	To examine how climate regulation affects corporate emissions abatement decisions using firm-level disclosure data.
	Assess the relationship between climate regulatory stringency and firm-level emissions abatement; evaluate how disclosure requirements interact with abatement incentives.
	Does climate regulation drive genuine emissions abatement at the firm level, and how do disclosure requirements affect abatement incentives?
	Empirical analysis using firm-level climate disclosures; econometric modelling of regulatory stringency and abatement outcomes.
	Climate regulation drives real emissions abatement at the firm level, not just reporting changes. Disclosure requirements enhance the effectiveness of carbon pricing by increasing transparency. Results support the dissertation's argument that UK CBAM will drive genuine procurement strategy adaptation by UK Construction MNEs.








	#
	Title
	Journal / Source
	Authors
	Year
	Relevance to Dissertation

	1
	The Carbon Crunch: How We're Getting Climate Change Wrong — and How to Fix It
	Book (Yale University Press)
	Helm, D.
	2013
	Foundational theory on carbon policy limitations and border adjustment logic — underpins CBAM rationale.

	2
	Using Thematic Analysis in Psychology
	Qualitative Research in Psychology
	Braun, V. and Clarke, V.
	2006
	Provides the six-phase thematic analysis methodology applied in this dissertation.

	3
	Research Methods for Business Students
	Pearson Education (Textbook)
	Saunders, M., Lewis, P. and Thornhill, A.
	2009
	Justifies the interpretivist, qualitative, secondary research design and extended literature review approach.

	4
	Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement
	BMJ
	Moher, D., Liberati, A., Tetzlaff, J. and Altman, D.G.
	2009
	Provides the systematic review methodology framework referenced in the original proposal.

	5
	Industrial Decarbonisation Strategy
	UK Government (BEIS)
	UK Government
	2021
	Sets out the UK's roadmap for industrial decarbonisation including steel, cement and aluminium — the core CBAM-covered sectors.

	6
	A Brighter Future for UK Steel
	Green Alliance (Industry Report)
	Green Alliance
	2023
	Analyses UK green steel market growth projections and the role of CBAM and public procurement in driving low-carbon steel demand.

	7
	Growing Clean Steel in the UK
	E3G (Think Tank Report)
	E3G
	2024
	Recommends green public procurement criteria for steel and phase-out of ETS free allocations alongside CBAM.

	8
	What Does 'Green' Procurement Mean? Initiatives and Standards for Cement and Steel
	World Resources Institute (WRI)
	WRI
	2023
	Reviews international green procurement standards and IDDI Green Public Procurement Pledge.

	9
	UK Steel Industry: Statistics and Policy
	House of Commons Library
	House of Commons Library
	2024
	Provides UK steel import statistics, decarbonisation policy context and green steel transition progress.

	10
	The Steel Strategy: The Plan for Steel
	UK Government
	UK Government
	2025
	Sets out UK government's vision for green steel production, EAF transition and CBAM alignment.

	11
	The Economics of Border Carbon Adjustment: Rationale and Impacts
	Annual Review of Economics
	Mehling, M. et al.
	2023
	Comprehensive review of economic rationale and modelled impacts of border carbon adjustments.

	12
	Carbon Border Adjustment Mechanism Challenges: The Case of Visegrád Countries
	PLOS ONE / PMC
	Various (PMC, 2024)
	2024
	Econometric estimates of CBAM cost pass-through for steel and aluminium imports.

	13
	Winners and Losers of the EU Carbon Border Adjustment Mechanism
	ScienceDirect
	Various (ScienceDirect, 2024)
	2024
	Models distributional impacts of EU CBAM across sectors and countries.

	14
	UK Carbon Border Adjustment Mechanism: 2024 Updated Guide for Construction Professionals
	One Click LCA
	One Click LCA
	2024
	Practical industry guidance on CBAM compliance for UK construction firms — directly relevant to procurement strategy.

	15
	UK Carbon Border Adjustment Mechanism: How Will It Work?
	Norton Rose Fulbright (Legal Briefing)
	Norton Rose Fulbright
	2025
	Legal analysis of UK CBAM administration, scope and compliance obligations for importers.

	16
	CBAM Implementation in Supply Chain
	Tunley Environmental
	Tunley Environmental
	2024
	Practical guidance on supply chain adaptation for CBAM — supports analysis of procurement restructuring.

	17
	Insight into Border Carbon Adjustment: A Visual Bibliometric Analysis 2009–2024
	Humanities and Social Sciences Communications (Nature)
	Various (Nature, 2025)
	2025
	Bibliometric mapping of BCA research — supports literature context and identifies research hotspots.

	18
	Local Decarbonisation and UK Public Procurement
	Buildings & Cities
	Tingey, M. and Webb, J.
	2022
	Examines local government procurement and net-zero in UK context.

	19
	Steel Public Procurement 2023
	UK Government
	UK Government
	2023
	Data on UK government steel procurement volumes and policy guidance — supports analysis of domestic sourcing shift.

	20
	Green Public Procurement and IDDI
	UK Government / COP28
	UK Government / IDDI
	2022
	Green Public Procurement Pledge and IDDI membership — context for UK government demand-side policy supporting green steel.

	21
	The Global Effects of Carbon Border Adjustment Mechanisms
	Working Paper (Clausing et al.)
	Clausing, K. et al.
	2024
	NEW — Models global trade, emissions and competitiveness effects of CBAM. Quantifies how CBAM reduces leakage and improves domestic competitiveness. Supports RQ1 and RQ3.

	22
	Carbon Border Adjustment Mechanism: EPRS Legislative Briefing
	European Parliament Research Service (EPRS)
	European Parliament (Kramer, E.)
	2022
	NEW — Legislative history and design analysis of EU CBAM as it passed through Parliament 2021–2023. Supports literature review policy framework section.

	23
	A Framework for Specifying Low-Carbon Construction Materials in Government Procurement
	Journal of Cleaner Production (ScienceDirect)
	Various (ScienceDirect, 2022)
	2022
	NEW — Proposes an embodied carbon framework for concrete procurement. Demonstrates how carbon intensity data can be embedded in procurement specifications. Supports Expected Findings 4.2.

	24
	Paving the Way for Lowering Embodied Carbon Emissions in Building and Construction
	Clean Technologies and Environmental Policy (Springer)
	Various (Springer, 2024)
	2024
	NEW — Systematic review of embodied carbon reduction strategies in construction globally. Supports context for procurement-driven decarbonisation.

	25
	What to Expect from the EU Carbon Border Adjustment Mechanism
	OECD Science, Technology and Industry Working Paper
	OECD (2025)
	2025
	NEW — Quantifies EU CBAM revenue, trade coverage and supply chain spillovers. EUR 14.7bn annual revenue at 2024 prices. Directly supports cost impact analysis in Expected Findings 4.1.

	26
	Systematic Review of Embodied Carbon Assessment and Reduction in Building Life Cycles
	NIST Special Publication (National Institute of Standards and Technology)
	Zhang, Y. et al.
	2024
	Provides systematic review of LCA methods and EPD frameworks for embodied carbon assessment in construction. Directly supports the dissertation's discussion of carbon measurement methodologies relevant to CBAM compliance reporting.

	27
	Decarbonising Steel Through Supply Chain Collaboration
	Supply Chain Digital / Deloitte Report
	Sanders, I. et al. (Deloitte)
	2024
	Examines barriers and collaborative strategies for steel supply chain decarbonisation. Relevant to the dissertation's discussion of why UK Construction MNEs cannot decarbonise procurement in isolation and require supplier engagement strategies.

	28
	Sustainable by Design: A Blueprint for Sourcing Green Building Materials
	PwC Global Report
	PwC
	2023
	Provides a practitioner framework for transitioning to green material procurement in large construction projects. Supports the dissertation's Expected Findings on how UK Construction MNEs can develop carbon-adjusted procurement strategies in practice.

	29
	Decarbonisation in the Global Steel Sector: Tracking Corporate Roadmaps
	NewClimate Institute Report
	Multiple Authors
	2022
	Tracks global steel company decarbonisation roadmaps and assesses supply chain readiness for near-zero emissions production. Provides evidence base for the dissertation's argument that green steel supply is emerging and accessible for UK Construction MNE procurement.

	30
	Finance Act 2025: UK CBAM Enabling Legislation
	UK Government / HMRC
	HM Government
	2025
	Provides the primary legal basis for the UK CBAM, granting HMRC powers to prepare for and administer the mechanism. Essential primary source confirming the legal status and implementation framework of the UK CBAM directly relevant to the dissertation's policy analysis.
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Figure 2.1: PRISMA-Style Flow Diagram of Literature Search and Selection Process
(Adapted from Moher et al., 2009)




