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Abstract

This thesis develops a transparent, disclosure-based approach to assessing
environmental sustainability risk at the company level. Motivated by expanding
corporate sustainability reporting, the study examines how publicly disclosed
information can be transformed into comparable indicators of risk. Focusing on
companies active in engineering and construction, the study compiles sustainability
and annual reports and reviews academic and practitioner sources to identify risks
across five environmental themes aligned with European standards: climate change,
pollution, water and marine resources, biodiversity and ecosystems, and resource use
and circular economy. The aim is to develop comparable indicators from public
disclosures to enable consistent comparison across companies. The method proceeds
by mapping disclosures to topics; identifying risks reported by companies alongside
those recognized in the literature; constructing Key Risk Indicators (KRIs) from
measurable, report-based data; and comparing the resulting indicators across firms.
Results show that disclosure enables meaningful comparison on several topics,
particularly where companies report quantitative metrics with consistent scopes,
while important constraints remain. For example, for CO2 emissions, the Emission-
Intensity indicator EI1 (Scope 1) highlights higher direct-operations intensity for asset
operators in the oil and gas industry and for offshore contractors with vessel fleets,
whereas asset-light, project-based firms tend to report lower El values. Furthermore,
the novel Taxonomy Financial Risk (TFR) indicator successfully quantifies strategic
divergence, revealing a common pattern where firms report low current Taxonomy
aligned revenue but signal a future pivot with higher Taxonomy aligned capital
expenditure. The analysis also reveals persistent data gaps, often due to not material'
findings by companies, which itself is a key analytical constraint. The contribution is
practical and comparative: a reproducible framework for turning heterogeneous
disclosures into topic-specific indicators of environmental risk magnitude and using
them to benchmark companies. It provides an empirical profile of relative exposure
and management alignment across the companies, highlighting areas where reported
risks and responses are coherent. Because the approach relies on public information,
it can be updated as reporting matures and extended to additional firms or topics.

Key-words: Environmental sustainability risk, ESG reporting, Key Risk Indicators
(KRlIs), engineering and construction industry.
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Abstract in italiano

Questa tesi sviluppa un approccio trasparente, basato sulle disclosure, per valutare il
rischio di sostenibilita ambientale a livello di impresa. Partendo dall’ampliamento
della rendicontazione di sostenibilita aziendale, lo studio esamina come le
informazioni pubblicamente divulgate possano essere trasformate in indicatori
comparabili di rischio. Concentrandosi su imprese attive nell’ingegneria e costruzioni,
la ricerca raccoglie report di sostenibilita e relazioni annuali e rivede fonti accademiche
e professionali per identificare i rischi in cinque temi ambientali allineati agli standard
europei: cambiamento climatico, inquinamento, risorse idriche e marine, biodiversita
ed ecosistemi, uso delle risorse ed economia circolare. L’obiettivo e sviluppare
indicatori comparabili a partire dalle disclosure pubbliche per consentire un confronto
coerente tra imprese. Il metodo procede mappando le disclosure sui temi,
identificando i rischi riportati dalle imprese insieme a quelli riconosciuti dalla
letteratura, costruendo Indicatori Chiave di Rischio (KRI) da dati misurabili tratti dai
report e confrontando gli indicatori risultanti tra le imprese. I risultati mostrano che la
disclosure consente confronti significativi su diversi temi, in particolare quando le
imprese riportano metriche quantitative con perimetri coerenti, pur permanendo
vincoli importanti. Ad esempio, per le emissioni di CO», l'indicatore di intensita
emissiva EI1 (Scope 1) evidenzia una maggiore intensita delle operazioni dirette per
operatori del settore oil & gas e per contractor offshore con flotte navali, mentre i
modelli “asset-light” basati su progetti tendono a presentare valori El: inferiori.
Inoltre, il nuovo indicatore Taxonomy Financial Risk (TFR) quantifica con successo le
divergenze strategiche, rivelando un modello ricorrente in cui le imprese riportano
ricavi attualmente a basso allineamento alla Tassonomia ma segnalano un futuro
cambio di rotta con maggiori spese in conto capitale allineate alla Tassonomia.
L’analisi evidenzia anche persistenti lacune informative, spesso dovute a giudizi di
“non materiale”, che costituiscono un vincolo analitico rilevante. Il contributo e pratico
e comparativo: un framework riproducibile che trasforma disclosure eterogenee in
indicatori tematici dell’entita del rischio ambientale e 1i utilizza per effettuare
benchmark tra imprese. Fornisce un profilo empirico dell’esposizione relativa e
dell’allineamento gestionale tra le imprese, evidenziando le aree in cui rischi e risposte
risultano coerenti. Poiché 1’approccio si basa su informazioni pubbliche, puo essere
aggiornato con il maturare della rendicontazione ed esteso ad altre imprese o temi.

Parole chiave: rischio di sostenibilita ambientale, rendicontazione ESG, Indicatori
Chiave di Rischio (KRI), settore ingegneria e costruzioni.
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Introduction

Historically, companies’ primary goal was to generate profits for shareholders. Over
the past two decades, that narrow view has shifted; firms are now expected to account
for their responsibilities and effects on the environment and society, and to
demonstrate reliable performance across Environmental, Social, and Governance
(ESG) dimensions. This shift has been driven by regulation, investor stewardship, civil
society oversight, and the recognition that environmental externalities, resource
constraints, and social harms can become strategic and financial risks. As expectations
rose, financial reporting alone proved insufficient; stakeholders began asking for clear
evidence of how environmental and social issues are identified, governed, and
addressed. In response, sustainability disclosures have broadened in scope and
quality, supported by evolving standards and assurance, and now offer a richer record
of how firms recognize, manage, and report environmental issues. This evolution
provides the context and motivation for the analysis that follows.

Even with expanded sustainability reporting under Corporate Sustainability
Reporting Directive (CSRD) and European Sustainability Reporting Standards (ESRS),
the information is often uneven in practice. Companies differ in how completely they
cover required datapoints, in the granularity provided, and in the timeliness and level
of assurance of their figures. Materiality outcomes also vary, so some topics have
extensive metrics while others have none. Targets can be designed on different base
years or interim milestones, and performance is not always reported at the same level
of detail as the target. Some disclosures rely on estimates or proxies that are clearly
labeled but not directly comparable to measured data. This unevenness makes cross-
company analysis harder and can make it difficult to draw clear, decision-relevant
conclusions, especially when comparing firms with different business models and
geographic footprints. Accordingly, there is a need for a transparent, disclosure-
anchored approach that identifies environmental sustainability risks and, where
feasible, derives consistent indicators of their magnitude suitable for comparison
across peers. The intention is not to replace internal risk management, but to use what
companies already publish to construct a fair and reproducible basis for comparison.

Responding to this need, the thesis identifies environmental sustainability risks using
companies’ sustainability reports, complemented by academic and practitioner
sources; develops a set of Key Risk Indicators (KRIs) that use disclosed data by
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companies as input to approximate the magnitude of these risks; and compares results
across a defined peer and client set to highlight relative risk levels and their links to
mitigation actions, strategy, and governance. As a result, the analysis of this study
focuses on Saipem, Subsea?, Technip Energies, Maire, Webuild, SBM Offshore, Aker
Solutions as leading companies in the engineering and construction industry and also
Eni and Snam, chosen for their relevance to the competitive and client landscape.
Coverage follows the environmental topics reflected in contemporary European
standards: climate change, pollution, water and marine resources, biodiversity and
ecosystems, and resource use and circular economy.

Methodologically, the study compiles publicly available sustainability and annual
reports and maps the disclosed information to the environmental topics. Risks are
identified by combining company reporting risks and negative impacts on the
environment with academic and practitioner literature to capture both reported
financial exposures and externally recognized environmental impacts. On this basis,
the thesis derives Key Risk Indicators (KRIs) from measurable, disclosed data,
prioritizing indicators that can be replicated from public sources. Not all risks can be
quantified. Where data are insufficient or not comparable, the analysis remains
qualitative and is explicitly flagged to preserve methodological clarity. The resulting
evidence is then benchmarked across firms to highlight patterns of exposure and
management response, and to assess consistency between reported risks, mitigation
measures, strategic positioning, and governance oversight.

The contribution of the thesis is practical and comparative. First, it demonstrates a way
to translate heterogeneous disclosures into topic-specific indicators of environmental
risk magnitude that are intelligible to analysts and managers who must make decisions
without access to companies’ internal risk registers. Secondly, it provides a structured
comparison across a relevant set of companies, enabling users to observe relative
strengths and weaknesses by topic and to consider how those differences align with
business models and geographic exposure. Thirdly, by relating indicator results to
firms’ stated mitigations’ strategy, the thesis tests the coherence between exposure and
response. The approach is designed to be reproducible and updateable as disclosures
improve, offering a foundation that others can apply or extend.

This thesis moves from ideas to application in a straightforward order. Chapter 1
literature review on risk, explaining how definitions evolved into governance-focused
approaches that embed risk in decision-making, and places the discussion within the
current European sustainability disclosure landscape, which promotes clearer
terminology, stronger accountability, and better comparability. It also synthesizes the
environmental topics that shape how risks are described and interpreted, providing
the conceptual base for the analysis. Chapter 2 presents the preliminary study,
describes the company set and data sources, and explains how reported information
is gathered and organized for analysis. Chapter 3 sets out the methodology used to
build the KRIs used for quantification of risk magnitude and comparison, including
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criteria for choosing indicators, rules for data handling, and the procedures for
aggregating and normalizing results across companies. Chapter 4 presents the results
and discussion, shows the KRI outcomes by environmental topic, compares exposures
across companies, and links findings to stated mitigation actions, strategy, and
governance. Chapter 5 concludes by summarizing the main findings and their
implications, noting limitations, and outlining directions for future research, including
how the approach can be extended as reporting standards and datasets continue to
mature.

Two limitations worth mentioning; First, this approach relies on what companies
choose to disclose. Although reporting has improved, differences in scope, definitions,
and assurance still exist. As a result, quantification is possible only where the data
allows, and results should be interpreted carefully where they do not. Second, the
indicators are proxies. They cannot fully capture internal risk assessments or context-
specific management judgments. These limits are noted throughout and reflected in
the discussion of results. Even so, using public disclosures in a careful and transparent
way can turn varied reports into useful insights about the size of environmental risks
and how they are managed, which is the central aim of this thesis.
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1 Literature review

This chapter surveys the evolution of risk thinking, from risk definitions to
governance-oriented approaches that embed risk in decision-making. It then outlines
how organizations manage risk through the core cycle of identification, assessment,
treatment, and monitoring, supported by clear roles and controls that align risk
appetite with strategy and performance. Then, the discussion is situated within the
current European disclosure landscape (CSRD and ESRS), which pushes for clearer
terminology, stronger accountability, and greater comparability in sustainability
reporting, where risk is a core reporting dimension.

The chapter continuous by examining environmental sustainability risks in the
broader business environment and the engineering and construction industry. Guided
by the ESRS environmental topics, it proceeds theme by theme: climate change,
pollution, water and marine resources, biodiversity and ecosystems, and resource use
and circular economy.

1.1. Risk and its importance

The concept of risk has evolved from a narrow focus on probability and loss to a
multidimensional construction that integrates uncertainty, objectives, and decision-
making. Risk is defined as the effect of uncertainty on objectives, emphasizing how
uncertain events may influence the achievement of organizational goals (ISO, 2018).
Similarly, it is described as the possibility that events will occur and affect the
achievement of strategy and business objectives (COSO, 2017). Risk can also be
understood as a function of uncertainty, knowledge, and potential outcomes rather
than merely the expected value of loss, reflecting that it encompasses both the
likelihood and the consequences of uncertain events (Aven, 2016). This broader
perspective emphasizes that risk is not limited to negative outcomes but includes both
threats and opportunities that may affect organizational performance and strategic
objectives (Aven and Zio, 2014).

Risk plays a central role in business decision making, influencing how organizations
plan, allocate resources, and sustain performance in uncertain environments. Effective
decision making depends on the ability to anticipate and evaluate risks, since
uncertainty directly affects strategic choices, operational outcomes, and organizational
resilience. Managing risk supports informed decision making by aligning actions with
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objectives while minimizing adverse effects of unforeseen events (Crawford &
Nilsson, 2024).

Empirical evidence shows that structured risk management enhances firm
performance by improving the quality of managerial judgment and decision
consistency. Integrating risk assessment into strategic and operational decisions allows
firms to better identify opportunities, prioritize investments, and maintain efficiency
even under volatile market conditions (Ciocoiu, 2019). Furthermore, risk management
is not only about avoiding losses but also about enabling value creation and innovation
through calculated risk-taking, thereby reinforcing long-term performance stability
(Settembre-Blundo, 2021).

Resilience represents the organizational capacity to adapt and recover from
disruptions. Studies demonstrate that resilience factors, such as flexibility,
redundancy, and knowledge sharing, shorten recovery time for key performance
indicators after disruptions, highlighting the link between proactive risk management
and sustainable performance (Huber et al., 2023). Similarly, transparent information
flow and participatory decision making are key enablers of resilient organizations,
ensuring that decisions remain effective under uncertainty and support both
immediate recovery and long-term sustainability (Ardebili and Padoano, 2020).

Organizations are exposed to multiple categories of risks that can affect the
achievement of their objectives. Risk classification provides a structured way to
understand uncertainty and link it to business objectives and governance systems
(ISO, 2018). The COSO framework groups business risks into four principal types
including strategic, operational, reporting, and compliance, reflecting how
uncertainties influence performance, accountability, and value creation (COSO, 2017).
Comparative reviews of risk management standards emphasize that these categories
ensure comprehensive enterprise coverage and consistency in organizational risk
mapping (Raz and Hillson, 2005). Broader classifications also include hazard, control,
and opportunity risks, distinguishing between potential losses, uncertainty in
achieving planned outcomes, and deliberate exposure to potential gains (Hopkin,
2018). In practice, organizations frequently combine conceptual and functional
categories such as financial, reputational, technological, and environmental risks to
reflect their specific operating contexts (Arena et al., 2011). Empirical studies confirm
that operational and financial risks remain the most frequently managed across
industries, while strategic and reputational risks are becoming more relevant due to
sustainability and digital transformation pressures (Tupa et al., 2017; Verbano and
Venturini, 2013). Recognizing the interconnection among these risk types enables
firms to design more resilient and adaptive enterprise risk management frameworks
(ISO, 2018; COSO, 2017).
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1.2. How risks are managed

Risk management within organizations follows a structured and iterative process
designed to identify, assess, mitigate, and monitor threats and opportunities affecting
strategic and operational objectives. The process generally begins with risk
identification, which aims to systematically uncover potential internal and external
events that may influence performance (Oehmen et al., 2020). Effective identification
relies on cross-functional knowledge sharing, scenario analysis, and continuous
environmental scanning to ensure emerging and interdependent risks are captured
early (Nasteckiene, 2021).

Once risks are identified, risk assessment evaluates both their likelihood and potential
consequences. Quantitative methods, such as probability-impact matrices and Monte
Carlo simulations, complement qualitative evaluations to prioritize risks based on
their significance to corporate objectives. Comprehensive assessment allows
companies to balance the cost of controls against expected risk reduction and to focus
resources on the most material exposures (Aven, 2016; Barraza de la Paz et al., 2023).

Following assessment, risk mitigation and treatment involve developing and
implementing actions to reduce or transfer risks to acceptable levels. Strategies may
include avoidance, reduction through process redesign, risk transfer via insurance or
contracts, and acceptance when mitigation costs outweigh benefits (Damayanti, 2023).
Successful mitigation requires aligning actions with organizational strategy and
embedding controls into business processes and culture to prevent reactive responses
(Bracci, 2024).

Monitoring and review ensure the ongoing effectiveness of mitigation actions and
enable dynamic adjustment as business environments change. Regular risk audits,
reassessments, and feedback loops are fundamental to learning and improvement
(Obondji, 2022). Studies in project management highlight that continuous monitoring
and control significantly enhance project success, while neglecting these stages leads
to performance deterioration (Obondi, 2022). Digital tools and integrated management
systems increasingly support this step, allowing for real-time risk tracking and
visualization (Barraza de la Paz et al., 2023).

Overall, risk management is most effective when embedded into corporate governance
and decision-making processes rather than treated as a compliance activity. Firms that
integrate proactive identification, systematic assessment, and continuous monitoring
demonstrate stronger resilience and performance under uncertainty (Nasteckiené,
2021; Bracci, 2024).

1.3. Enterprise Risk Management (ERM)

ERM provides a structured and integrated approach for identifying, assessing, and
managing risks across the entire organization in alignment with strategic objectives.
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ERM frameworks such as COSO ERM (2017) and ISO 31000:2018 emphasize
embedding risk management into governance and decision-making processes,
promoting value creation, and enhancing organizational resilience. Both frameworks
promote a comprehensive and iterative process that includes risk identification,
evaluation, treatment (through avoidance, mitigation, or transfer), and monitoring
within a continuous improvement cycle, ensuring that risk management contributes
to performance and strategy rather than merely compliance (Anton and Nucu, 2020;
COSO, 2017; ISO, 2018).

ERM represents a shift from traditional and fragmented risk management toward a
coordinated system that integrates strategic, operational, financial, and compliance
risks within a unified framework. By aligning risk appetite and tolerance with
corporate strategy, ERM supports management in balancing opportunities and
threats, optimizing capital allocation, and safeguarding long-term value creation
(Hopkin, 2010; Hoyt and Liebenberg, 2011). Empirical evidence shows that firms
implementing ERM tend to achieve improved financial performance, reduced
earnings volatility, and greater investor confidence, particularly when ERM is fully
embedded within strategic planning and corporate governance structures (McShane
et. al., 2011; Paape and Speklé, 2012).

The maturity of ERM practices varies significantly across industries and firms.
Maturity models provide a means to assess how effectively organizations internalize
risk management principles, moving from reactive and compliance-based stages
toward proactive and strategic integration. Higher levels of ERM maturity have been
linked to greater operational efficiency, enhanced innovation capacity, and improved
resilience in dynamic market environments (Oliva, 2016; Beasley et. al., 2020). Effective
ERM systems also rely on clear governance structures, defined roles and
responsibilities, and the establishment of risk committees that connect risk oversight
to board-level decision-making (Anton and Nucu, 2020).

Recent literature underscores that there is no “one-size-fits-all” model for ERM
implementation. Instead, firms tailor their risk management systems based on size,
industry, risk culture, and strategic orientation (Mikes and Kaplan, 2015).
Organizations that integrate ERM into their strategy formulation processes treat it as
a value-creation tool rather than a compliance obligation, thereby fostering a more
adaptive and opportunity-oriented risk culture. In this context, ERM evolves toward
Integrated Risk Management (IRM), an advanced form that links traditional risk
oversight with sustainability, Environment, Social, Governance (ESG) performance,
and long-term strategic resilience (Beasley et. al., 2020; Anton and Nucu, 2020).
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1.4. Evolution of ESG Principles and Standards in the
EU

The evolution of ESG principles and sustainability reporting standards in the
European Union (EU) reflects a gradual transformation from voluntary corporate
social responsibility (CSR) initiatives toward mandatory, harmonized sustainability
disclosure. Early policy foundations were shaped by global milestones such as the 1987
Brundtland Report, the 2015 UN 2030 Agenda for Sustainable Development, and the
Paris Agreement, which established the need for integrated environmental, social, and
governance accountability (Fasan, 2024; Kosi and Relard, 2024).

At the EU level, the Non-Financial Reporting Directive (NFRD, Directive 2014/95/EU)
represented the first major legislative framework for corporate sustainability
disclosure. Adopted in 2014 and applied from 2017, it required large public-interest
companies to report information on environmental, social, and employee matters,
human rights, and anti-corruption policies. The directive introduced the notion of
“double materiality,” urging firms to assess both how sustainability issues affect their
performance and how their activities affect society and the environment (Hummel and
Jobst, 2024; Janicka et al., 2022). Despite these advances, the NFRD was criticized for
limited comparability, inconsistent quality, and lack of standardization across Member
States, which prompted its reform (Fasan, 2024).

In response, the Corporate Sustainability Reporting Directive (CSRD, Directive (EU)
2022/2464) was adopted in 2022 as part of the European Green Deal and the EU Action
Plan on Financing Sustainable Growth. It expands the scope from 11,700 to around
49,000 companies and certain non-EU firms operating within the EU. The CSRD
mandates detailed reporting in accordance with the European Sustainability
Reporting Standards (ESRS) developed by EFRAG, introduces assurance
requirements, and requires digital tagging for transparency (Contipelli, 2024;
Schwartz, 2022). The directive seeks to address data fragmentation under the NFRD
by standardizing disclosures and ensuring alignment with global frameworks such as
the Global Reporting Initiative (GRI) and the International Sustainability Standards
Board (ISSB) (Contipelli, 2024; Elidrissy, 2024).

Complementing the CSRD, the EU Taxonomy Regulation (Regulation (EU) 2020/852)
and the Sustainable Finance Disclosure Regulation (SFDR, Regulation (EU) 2019/2088)
introduced mechanisms to classify environmentally sustainable activities and to
enhance transparency within financial markets. The Taxonomy Regulation defines six
environmental objectives and establishes criteria to assess whether an economic
activity is sustainable, while the SFDR requires financial market participants to
disclose sustainability risks and the impact of investment decisions on ESG factors
(Hummel and Jobst, 2024). Together, these measures form an integrated reporting
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ecosystem that connects corporate and financial disclosures across the EU (Schwartz,
2022).

Recent studies notes that the ESRS, adopted in 2023, operationalize the double-
materiality principle and are expected to align with international standards,
supporting convergence between European and global sustainability reporting (Leal
Filho et al., 2025; Elidrissy, 2024). The combined legislative architecture, comprising
the NFRD, CSRD, Taxonomy Regulation, and SFDR, marks a transition from
fragmented CSR practices to a comprehensive ESG governance model that embeds
sustainability into corporate strategy, accountability, and risk management (Fasan,
2024; Kosi and Relard, 2024).

The concept of double materiality represents one of the defining innovations
introduced by the CSRD and ESRS. It expands the traditional, investor-focused notion
of materiality by requiring companies to assess sustainability information through two
complementary perspectives: financial materiality, how environmental and social
factors affect enterprise value, and impact materiality, how corporate activities affect
people, society, and the environment (Mezzanotte, 2024). These dual dimensions
reflect the EU’s commitment to a more comprehensive understanding of corporate
performance, integrating both inward and outward sustainability impacts within a
single reporting framework (Adams et al., 2021).

Under the CSRD and ESRS, companies must disclose sustainability information that is
material under either dimension, ensuring that environmental or social impacts cannot
be disregarded solely because they are not financially significant in the short term. The
EFRAG Implementation Guidance (IG 1) operationalizes this process by outlining key
methodological steps: 1. identifying sustainability topics through impact and financial
risk mapping, 2. engaging with internal and external stakeholders to capture relevance
and severity, and 3. prioritizing topics based on their scale, scope, and likelihood
(EFRAG, 2023).

Empirical and conceptual research highlights that the double materiality framework
serves as both a governance mechanism and a disclosure principle, reinforcing the
accountability of companies for their broader societal impacts while improving
investors’ ability to assess long-term resilience (Camilleri, 2023). However, its
implementation remains complex, with challenges linked to data availability,
methodological consistency, and potential exposure to legal and reputational risks if
impact assessments are incomplete or perceived as misleading (Mezzanotte, 2024).
Studies show that while allowing flexibility in how companies report can make
disclosures more relevant to each sector, it also increases the risk of inconsistent
practices, making reports harder to compare and verify through assurance (Bossut et
al., 2024).

Despite these challenges, double materiality indicates a paradigm shift in corporate
sustainability reporting, positioning the EU as a global standard-setter in redefining
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corporate accountability. By linking financial performance to environmental and social
value creation, the CSRD framework reinforces the notion that long-term business
success depends on the management of interdependent risks and impacts across the
economic, environmental, and social dimensions of sustainability (Adams et al., 2021;
Mezzanotte, 2024).

1.5. Sustainability risk

1.5.1. Climate change

Human activities, principally through greenhouse gas (GHG) emissions, have
unequivocally caused global warming, with global surface temperature reaching 1.1°C
above 1850-1900 in 2011-2020. Global GHG emissions have continued to increase over
2010-2019, with unequal historical and ongoing contributions arising from
unsustainable energy use, land use and land-use change, lifestyles and patterns of
consumption and production across regions, between and within countries, and
between individuals. As a result, global warming will continue to increase in the near
term (2021-2040) mainly due to increased cumulative CO: emissions in nearly all
scenarios and shared socio-economic pathways. In the near term, global warming is
more likely than not to reach 1.5°C even under the very low GHG emission scenario.
Continued emissions will further affect all major climate system components. With
every additional increment of global warming, changes in extremes continue to
become larger and more widespread (IPCC, 2023).

According to IPCC, climate-related risk arises from the interaction between hazard,
exposure, and vulnerability. Hazards refer to the potential occurrence of climate-
related physical events or trends, such as extreme heat, floods, or storms; exposure
represents the presence of people, assets, or ecosystems in places that could be
adversely affected; and vulnerability denotes susceptibility to harm and the capacity
to respond (IPCC, 2021). The way that the risk concept is used in finance, investment,
and business literature is often but not always consistent with the IPCC definition. A
key difference is that use of the term ‘risk” in these areas is not necessarily confined to
negative outcomes only but simply describes the potential for actual consequences to
be different from (better or worse) their expected value (IPCC, 2012). So, in finance,
investment, and business, there are two categories of risks associated with climate
change including physical risk and transition risk. Physical risks involve risks from
climate change including risk to facilities and infrastructure, impact on operations,
water and raw material availability and supply chain disruptions. Physical risks have
direct financial consequences for organizations where those risks are realized, as well
as up-front insurance and investment related costs (IPCC, 2022).

Physical risks result from both acute climate hazards and chronic climatic shifts that
affect exposed assets and vulnerable processes across the full infrastructure lifecycle
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including planning, design, construction, operation, and maintenance. Acute events
that refers to extreme weather events such as extreme rainfall and flooding, storms
and storm surge, heatwaves, and wildfire can damage temporary works and
permanent assets, disrupt site access and logistics, and trigger HSE incidents and
schedule overruns. Chronic changes refers to rising mean temperatures that could
change precipitation regimes, sea-level rise, trigger drought, and salinity shifts,
progressively erode design safety margins, shorten service life, and increase
inspection, retrofit, and operation and maintenance (O&M) costs. (IPCC, 2022; OECD,
2024).

Physical risks are not confined to the project fence line: supply-chain and site-access
disruptions can halt works even when the primary site remains operable. Disruption
of critical inputs (cement, steel, specialized components) or transport corridors can
amplify direct losses and propagate delays. Institutional guidance recommends stress-
testing critical paths and logistics, using scenario-based analysis to capture compound
and indirect effects (e.g., concurrent heat and drought affecting power and water
availability) (World Bank, 2022). Incorporating these stress tests into procurement and
contingency planning improves delivery reliability under a changing hazard regime
(OECD, 2024).

Worker health and safety constitute a critical physical-risk channel. Heat stress
increases the likelihood of accidents and illness and reduces labour productivity, with
construction workers among the most exposed occupational groups. Global
assessments estimate large and rising impacts on worker health and output as
temperatures and humidity extremes intensify, underscoring the need for heat-action
plans, shift adaptation, rest-water-shade protocols and redesign of tasks (ILO, 2019).

Finally, the financial translation of physical risk is now well documented:
infrastructure disruptions generate macro-scale economic losses through service
outages and recovery costs, and firms face higher insurance premiums, deductibles
and downtime costs. Resilience investments and better maintenance substantially
reduce expected disruption losses, strengthening the economic case for integrating
physical-risk management into project appraisal and enterprise risk processes (World
Bank, 2019). Scenario-generation frameworks help quantify tail risks and
compounding events for financial decision-making (World Bank, 2022).

Unlike physical risks, which result from direct climatic events, transition risks result
from the economic, regulatory, and social transformations required to achieve
decarbonization targets and move towards a low carbon economy. Depending on
nature, speed, and focus of these changes, transition risks may pose varying levels of
financial and reputational risk to organizations through extensive policy, legal,
technology and market changes to address mitigation and adaptation requirements
related to climate change (IPCC, 2021, 2022). The nature and magnitude of risks will
depend upon how rapidly organizations develop resilience attributes (awareness,
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objectiveness, diversity and flexibility). Transition risks could include Policy; Legal;
Technology; Market; Liability; and Reputational risk. Transition risks, if realized, can
result in stranded assets, loss of markets, reduced returns on investment and financial
penalties. A key issue is the stranding of assets that may not provide the expected
financial returns and may end up as large financial liabilities (IPCC, 2022).

The concept of stranding assets has become one of the most tangible financial
consequences of transition risk. Stranded assets are capital investments that lose
economic value prematurely or fail to deliver expected returns as a result of structural
shifts in climate policy, technology, or market preferences (Caldecott, 2016). Various
kinds of assets can be stranded including financial assets (financial instruments such
as loans), physical assets (equipment, infrastructure) and immaterial assets (human
capital, technology). Also, the phenomenon is not limited to oil and gas industry but
increasingly affects infrastructure and industrial assets whose design, financing, or
operation are incompatible with future low-carbon trajectories specially in real state,
agriculture, and automative industries. Financial institutions and investors are now
integrating asset-at-risk frameworks to identify assets that are not yet stranded but
may face impairment under stricter carbon pricing or disclosure regimes (Chaudhary,
2024).

Policy and regulatory developments represent a key transition risk channel. The
introduction or tightening of carbon pricing mechanisms, Emission Trading Systems,
fuel taxes, and energy-efficiency standards can significantly increase operational and
compliance costs. For instance, the EU ETS expands progressively across industries,
including heavy manufacturing and transport, and indirectly affects engineering and
construction firms through material suppliers and clients operating under carbon
constraints (European Commission, 2023). Sudden regulatory shifts such as
accelerated phase-outs of fossil fuels or mandatory climate disclosure requirements
can create short-term uncertainty and affect project pipelines, investment returns, and
asset valuations (OECD, 2024).

Carbon emissions have increasingly become a measurable source of financial,
regulatory, and reputational risk for firms. Empirical evidence shows that both direct
(Scope 1 and 2) and indirect (Scope 3) CO, emissions influence corporate climate risk
exposure and investor behaviour. Firms with higher carbon intensity face elevated
transition risk as carbon pricing mechanisms, emission trading schemes, and
regulatory frameworks tighten globally (Adamolekun et al., 2025). Participation in
emission trading systems (ETS) can amplify short-term financial exposure through
volatile allowance prices, compliance costs, and potential penalties for exceeding
emission caps, thereby increasing cash-flow uncertainty and cost of capital
(Adamolekun et al., 2025). Beyond regulatory channels, carbon intensity has also been
found to influence asset valuation and market perception. Investors increasingly
penalize carbon-intensive firms by applying higher risk premia and lower valuations,
reflecting expectations of future policy tightening and technological disruption



14 1| Literature review

(Zhang, 2022; Bolton and Kacperczyk, 2021). Scope 3 emissions —arising from supply-
chain activities and downstream use of products—pose additional risks by expanding
firms’ exposure beyond operational boundaries and making them vulnerable to
reputational and investor scrutiny if mitigation measures are deemed inadequate
(Zhang, 2022). Moreover, high embedded CO, emissions in value chains may lead to
cost inflation, loss of market access, or project exclusion as clients and financiers adopt
lifecycle carbon accounting and green procurement criteria. Consequently, both direct
and indirect emissions have become strategic determinants of firms’ financial
resilience under transition pathways, linking operational efficiency, disclosure
credibility, and market positioning within the broader low-carbon economy.

Technological change constitutes another major source of transition risk. The global
drive for innovation in renewable energy, electrification, energy storage, and carbon
capture introduces both opportunities and threats. Companies that fail to adapt their
competencies, invest in R&D, or integrate emerging technologies risk obsolescence
and market exclusion. Conversely, premature adoption of immature or unproven
technologies can result in financial losses, stranded assets, or reputational damage if
projects underperform or fail (IEA, 2023). In engineering and construction, this
dynamic is particularly acute as firms must deliver increasingly complex low-carbon
infrastructure while maintaining competitiveness on cost and performance.

Market risks reflect the shifting demand patterns and price dynamics associated with
decarbonization. Declining demand for carbon-intensive products and services,
volatile input costs, and changes in client procurement preferences can affect revenue
streams and order backlogs. Construction and engineering firms, whose traditional
portfolios have been anchored in oil, gas, and heavy industry, face the challenge of
repositioning toward renewables, energy efficiency, and circular economy solutions.
Moreover, Financial institutions and investors are also reassessing credit and
investment exposure based on climate alignment, tightening access to capital for
projects misaligned with net-zero objectives (World Bank, 2022).

Reputational and social license risks arise when corporate climate strategies are
perceived as insufficient or inconsistent with stakeholder expectations. Increased
public scrutiny, litigation risk, and investor activism are driving companies to enhance
transparency on emissions, climate targets, and transition plans. Failure to
demonstrate credible progress toward decarbonization can result in loss of investor
confidence, market share erosion, and deteriorating relationships with clients,
regulators, and communities (UNEP FI, 2021). The speed of information diffusion
through digital media amplifies these reputational dynamics, making proactive
climate governance and communication central to corporate resilience.

Ultimately, transition risks are interconnected: policy tightening accelerates
technological change; market preferences evolve with regulation; and reputational
pressures drive both policy and investment behavior. For firms, this means that
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transition risk management must be embedded across strategic planning, portfolio
diversification, and innovation processes. The magnitude of exposure will depend on
how effectively companies align their business models with evolving climate
pathways and capitalize on emerging opportunities in the low-carbon economy
(OECD, 2024; World Bank, 2022)

1.5.2. Pollution

Pollution is one of the most persistent environmental challenges, creating significant
ecological, social, and economic consequences. Industrial and construction activities
are major sources of emissions of pollutants such as NOx, SOx, particulate matter,
volatile organic compounds, and heavy metals, which contribute to air, soil, and water
degradation (OECD, 2016). Chemical releases and diffuse pollution undermine
environmental resilience and require preventive and restorative corporate strategies
within the “pollution-free planet” framework (UNEP, 2023).

Air pollution also generates direct financial implications for businesses. It limits firms’
capacity for risk-taking by increasing regulatory uncertainty and operational
constraints (Li and Yang, 2022). Firms with higher toxic emission intensity face a
pollution premium because investors price in future environmental liabilities and
policy shifts (Hsu et al., 2022). Poor pollution performance increases reputational
exposure and erodes stakeholder confidence, linking environmental performance with
market valuation and access to sustainable finance (Chortareas et al., 2024; OECD,
2023).

Accidental spills remain a major source of contamination in sectors handling fuels,
chemicals, and offshore operations. Oil spill studies show that spill probability
depends on sea state, platform location, and operational management, underscoring
the need for integrated monitoring and preventive systems (Jiang et al., 2022; Liu et
al., 2025). Early-warning sensors and real-time data analytics are key to limiting
environmental damage and downtime (Bucelli et al., 2020). Ineffective waste and
chemical management during construction phases can also lead to severe water and
soil contamination, highlighting the need for rigorous environmental risk assessment
(Rahmani et al.,, 2017). Strong safety culture and high-reliability organizational
practices are essential for reducing pollution risk. Leadership commitment,
stakeholder engagement, and preventive management approaches enhance resilience
and reduce the likelihood of catastrophic environmental events (Egila et al., 2025).

1.5.3. Water and marine resources

Water is a finite and vital resource that is essential for life and economic growth.
However, the global demand for water is increasing at an alarming rate, and half of
the world’s population could be living in areas facing water scarcity by as early as 2025
(WHO and UNICEEF, 2019). Water scarcity is a formidable challenge of this century,
threatening the sustainability of global ecosystems (Barati et al., 2023). Most of the 17
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Sustainable Development Goals (SDGs) are directly or indirectly impacted by water
scarcity (Vanham et al., 2018).

Water scarcity poses considerable and different types of risk for projects/businesses
and their financial backers. Often the risk drivers are institutional and political. Some
identified factors in producing water scarcity risks include drought and drought
cycles, water quality concerns, institutional and managerial capacity for effective
water governance, political and regulatory conditions, and cross boundary water and
the risk of conflict (UNEP FI, 2004). In addition, according to a United Nations Global
Compact report by Donnelly et al. (2012) impacts on water systems can, in turn, affect
business operations in conflict affected and high-risk areas. Despite these risks,
companies by and large have not yet considered water-related business risks
separately from overall risk in these areas. As a result, companies that treat pressing
water risks as a key strategic challenge will be far better positioned in the future.
Companies that continue to ignore these challenges put themselves at higher risk
(Morrison et al., 2009).

Regulatory and compliance risks related to water and marine resources are becoming
increasingly significant for businesses. Risks arising from water scarcity, pollution,
and ecosystem degradation can undermine economic resilience and financial stability,
calling for integration of water-related considerations into supervisory and investment
frameworks (OECD, 2025). In addition, compliance challenges persist across industries
due to inadequate effluent treatment technologies, evolving discharge limits, and gaps
in management capacity, all of which contribute to increased regulatory and
operational costs (Mokhtar et al., 2025).

1.5.4. Biodiversity and ecosystems

Industrial and infrastructure development are among the main drivers of biodiversity
loss worldwide. Activities such as construction, energy production, and material
extraction directly alter natural habitats, leading to soil sealing, deforestation, and
fragmentation of ecosystems. These processes disrupt ecological connectivity, threaten
species populations, and impair the provision of vital ecosystem services such as
carbon storage, water filtration, and soil regeneration (OECD, 2023). Land-use change
and ecosystem degradation driven by business operations are identified as critical
systemic risks to both nature and economic stability, particularly in resource-intensive
industries such as energy and construction (PwC and World Economic Forum, 2016).
Companies with high material intensity and large physical footprints exert significant
pressure on biodiversity and ecosystem services, especially during the construction
and decommissioning phases of projects (Wagner, 2021). Quantitative evidence also
confirms that industrial expansion and infrastructure development represent key
contributors to global biodiversity decline, highlighting the need to integrate
ecosystem protection into corporate strategy (Mandle et al., 2024).
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Biodiversity loss and ecosystem degradation have emerged as major global challenges
with significant implications for economies, societies, and businesses. The decline of
natural habitats, species populations, and ecosystem functions threatens the stability
of supply chains and the continuity of industrial operations (OECD, 2023). The
deterioration of biodiversity and ecosystem services undermines economic resilience
and can translate into systemic financial risks (ECB, 2024). Similarly, biodiversity loss
is recognized among the most significant environmental risks for the private sector,
particularly for companies that are dependent on land, water, and raw materials (PwC
and World Economic Forum, 2016).

Risks related to biodiversity are financially material and directly affect corporate
performance. Biodiversity risk exposure leads to performance aspiration deficits
through disruptions in resource access and supply chain concentration (Liu et al.,
2025). It also weakens supply chain resilience and increases agency costs, particularly
in firms with limited diversification and weaker governance (Jin, 2025). At the same
time, market and regulatory mechanisms increasingly integrate biodiversity
considerations into corporate decision-making. Stricter biodiversity regulations
increase audit pricing due to perceived compliance and reputational risks (Zhang,
2025), while green finance policies promote greater biodiversity disclosure and
integration of ecological criteria into investment strategies (Yang, 2025).

From a strategic perspective, firms are progressively adopting tools to assess their
dependencies and impacts on nature. The adoption of biodiversity and ecosystem
service frameworks improves corporate understanding of natural capital exposure
and supports alignment with global initiatives such as the Taskforce on Nature-related
Financial Disclosures (Wagner, 2021; Mandle et al., 2024). Biodiversity risk exposure
also influences investment behavior and financing structures, as investors increasingly
integrate ecological performance into capital allocation decisions (Nguyen, 2025).

1.5.5. Resource use and circular economy

Resource consumption and material efficiency represent a dimension of risk for
engineering and energy intensive industries. Inefficient use of raw materials and
reliance on virgin, non-renewable inputs increase exposure to price volatility, supply
insecurity, and tightening sustainability regulations. Improved material and resource
efficiency is increasingly recognized as a critical pillar of industrial decarbonization
strategies (Kim et al., 2024; OECD, 2019). The OECD highlights that enhancing material
efficiency in foundational sectors such as steel, cement, and aluminum can
substantially reduce embodied emissions and alleviate systemic resource constraints
(OECD, 2019). These inefficiencies not only undermine energy and material
optimization but also heighten exposure to regulatory and market shifts favoring low
carbon, resource-efficient operations (IEA, 2023). I addition, unmanaged material
flows, poor design integration, and lack of recycling infrastructure increase lifecycle
environmental burdens and costs (Ruuska and Hakkinen, 2014).
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Resource efficiency and waste management have become central themes in advancing
sustainability within engineering and construction (EC) industry, which are among
the most resource and waste intensive industries in Europe. Construction and
demolition (C&D) activities alone generate around one third of total waste in the
European Union, making their management a critical environmental and economic
challenge (European Commission, 2011). Inefficient material use, poor waste
segregation, and heavy reliance on virgin resources increase both the ecological
footprint and operational costs of projects, while weak recycling infrastructure
exacerbates dependence on landfilling and incineration (D’Inverno et al., 2024). The
waste hierarchy, embedded in the EU regulatory framework, establishes a clear order
of preference for managing materials, from prevention and reuse to recycling,
recovery, and finally disposal (European Commission, 2018). Adherence to this
hierarchy is increasingly viewed not only as an environmental imperative but as a
determinant of competitiveness in markets progressively oriented toward circular
economy principles (European Commission, 2020).

In parallel, the transition toward circularity is driven by the EU’s broader legislative
framework, which aims to decouple economic growth from resource consumption.
The Circular Economy Action Plan (European Commission, 2020) and related
initiatives emphasize minimizing waste generation, improving recycling rates, and
enhancing traceability across supply chains. The 70% target for recovery and recycling
of non-hazardous C&D waste, mandated by the Waste Framework Directive, has
placed significant compliance pressure on companies to document and verify waste
management performance (European Commission, 2018). This tightening policy
environment creates new obligations for monitoring, reporting, and certification,
especially in sectors where cross-border operations expose firms to varying national
transpositions of EU directives (Colmenero Fonseca et al. 2023).

End-of-life management is a particularly challenging dimension of this system. The
decommissioning and demolition phases of projects often generate complex waste
streams containing both recyclable and hazardous materials. Poorly planned
dismantling processes can lead to environmental contamination, regulatory non-
compliance, and additional financial liabilities. Conversely, integrating selective
demolition and material recovery planning from the design stage can significantly
reduce costs and improve environmental performance (European Commission, 2011;
D’Inverno et al., 2024). As the circular economy paradigm evolves, sustainable
deconstruction is increasingly seen as a key enabler for closing material loops and
achieving EU recovery targets.

1.6. Summary

The literature shows that risk has evolved into a governance concern and documents
the major environmental themes, climate change, pollution, water and marine
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resources, biodiversity and ecosystems, and resource use and circular economy,
together with their pathways to business effects. Building on this foundation, the thesis
identifies environmental sustainability risks in the engineering and construction
industry using companies’ sustainability reports, complemented by academic and
practitioner sources; develops a transparent, disclosure-based set of Key Risk
Indicators (KRIs) to approximate the magnitude of these risks; and compares results
across the selected companies to highlight relative risk levels and examine their links
to mitigation actions, strategy, and governance.
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2 Preliminary study

This chapter starts with introducing the companies used in this study and describing
their main business activities. Understanding the nature of each company’s operations
provides a clear overview of their role in the engineering and construction (EC)
industry and the context in which they operate. The chapter then explains how
companies identify impacts, risks, and opportunities (IROs) under the Corporate
Sustainability Reporting Directive (CSRD) and the European Sustainability Reporting
Standards (ESRS), by describing IRO identification process adopted by Saipem as an
example. This helps clarify how IROs are determined in practice. Finally, the chapter
presents the approach adopted to identify environmental sustainability risks for the
EC industry. This process combines the risks and negative impacts disclosed by
companies with insights from the literature review. As an example, the risk
identification process is first applied to the topic ESRS-E1, Climate Change leading to
the development of a comprehensive list of environmental sustainability risks that
forms the basis for further analysis in the following chapters.

2.1. Company profiles

2.1.1. Saipem

Saipem S.p.A. is an Italian engineering and construction company headquartered in
Milan. In 2024, the company reported revenues of 14.5 b€ and an order backlog of 31.5
b€. The company employed approximately 30,000 people across operations in more
than 50 countries with 6 fabrication yards and a sea fleet consisting of 26 owned vessels
(9 drilling vessels and 17 construction vessels) as well as several leased vessels. Saipem
provides engineering, procurement, construction (EPC), and drilling services
primarily to the energy sector, while increasingly diversifying its portfolio into low
carbon and renewable energy solutions. The Company operates in Europe, Americas,
CSI, Africa, Middle East, Far East and Oceania and has specialist skills in the
management of complex projects, from design to decommissioning, in extreme
environments, remote areas and deep waters. Saipem’s clients are major international
and national oil companies, as well as other operators and public and private entities
in the energy and infrastructure sectors.
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Saipem’s activities are organized into six business lines across three reporting
segments. Within (1) Asset based services, the offshore engineering and construction
(E&C) line covers subsea field development, trunklines, offshore platform installation,
heavy lifting, and decommissioning. It manages a diversified fleet of vessels and
fabrication yards worldwide, enabling operations in deep and shallow waters under
complex conditions. The (2) offshore wind line builds on these capabilities to deliver
projects for fixed and floating foundations, offshore substations, and new technologies
such as the proprietary Starl floating wind solution and XolarSurf floating solar parks,
positioning Saipem as a player in renewable energy infrastructure. The (3) offshore
drilling line provides exploration and development drilling services with a fleet of
drillships, semi-submersibles, and jack-ups capable of operating in shallow to ultra
deep waters, supporting upstream oil and gas development. The energy carriers
segment incorporates three business lines: (4) onshore E&C, which executes large,
complex industrial projects including LNG and regasification terminals, refineries,
fertilizers and petrochemical plants, as well as biofuels and Carbon Capture,
Utilization and Storage (CCUS) hubs; (5) sustainable infrastructures, focused on large
scale transport systems such as high-speed railways and other civil infrastructure
aligned with the EU taxonomy and sustainable mobility goals; and (6) robotics and
industrialized solutions, which develops modular and repeatable plant solutions,
advanced subsea robotics, and digital technologies for inspection, monitoring, and
maintenance, supporting both conventional operations and emerging energy
transition needs.

2.1.2. Subea?

SubseaZ S.A. is a global leader in engineering, construction, and services for the
offshore energy industry, headquartered in Luxembourg. In 2024, the company
reported revenues of 6.8 b$, and an order backlog of 11.2 b$. It has approximately
15,000 employees across operations in 34 countries, supported by a fleet of 41 vessels,
of which 29 are owned and 12 are leased. Subsea” provides project management,
engineering, and construction expertise across the full development lifecycle, with a
focus on offshore hydrocarbons, renewables, and emerging energies. The company
plays a significant role in subsea o0il and gas development, offshore wind, and carbon
capture and storage (CCS), combining late cycle resilience in hydrocarbons with
growth potential in renewable energy.

Subsea?’s activities cover the entire offshore project life-cycle, including the
installation and commissioning of subsea infrastructure for hydrocarbons and
renewable energy developments, the maintenance of offshore assets using digital
monitoring to optimize efficiency, the extension of field life through new technologies
and production enhancement, and the safe decommissioning of large scale
infrastructure in both oil and gas and offshore wind markets.
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Financial reporting is organized into three business units. The (1) subsea and
conventional business line, operating under the Subsea?7 brand, delivers engineering,
procurement, construction, and installation (EPCI) projects for oil and gas, including
subsea umbilicals, risers, flowlines (SURF), and subsea production systems. Activities
are concentrated in deepwater developments, which are competitive in terms of
carbon intensity and cost, and increasingly include CCS projects. The (2) renewables
business line operates primarily under the Seaway?7 brand, providing fixed and
floating offshore wind solutions such as foundation installation, turbine erection, and
inter-array cable laying, with a strong presence in Europe and expansion into Asia and
the US. The (3) corporate business line includes early stage initiatives in hydrogen and
contributions from subsidiaries such as Xodus (energy consultancy) and 4Subsea
(digital monitoring and asset integrity solutions), which support innovation and the
energy transition.

2.1.3. Technip Energies

Technip Energies N.V. is a global technology and engineering company
headquartered in Nanterre, France, and registered in the Netherlands. In 2024, it
reported revenues of 6.9 b€ and employed more than 17,000 people across 34 countries,
supported by 27 operating centers and four state-of-the-art research and development
(R&D) laboratories located in Boston, Frankfurt, Lyon, and Chennai. With over 2,800
patents, 500+ recognized technical experts, and more than 60 technology alliances,
Technip Energies positions itself as a global leader in delivering energy transition
solutions. The company maintains a record order backlog of 19.6 b€ at the end of 2024,
underpinned by a diversified pipeline of projects spanning Liquified Natural Gas
(LNG), hydrogen, ethylene, decarbonization, and circularity.

Technip Energies structures its activities around two complementary business
segments: Project Delivery (PD) and Technology, Products and Services (IPS). These
are organized into market-focused business lines and supported by specialized
ventures. In the (1) gas and low carbon energies line, Technip Energies addresses
markets comprised of LNG, Offshore LNG including Floating Liquefied Natural Gas
(FLNG), low carbon hydrogen and its associated derivatives like ammonia, methanol,
green hydrogen, Power-to-X, and other gas monetization routes. The firm offers a
complete range of services and solutions across the gas value chain to support its
clients’ capital projects from concept to delivery, startup and after commissioning
work and services. The company has supported facilities delivering more than 110
million tons per annum (Mtpa) of LNG capacity, representing about 20% of global
liquefaction capacity in operation today. The Company’s engineering experience runs
from conceptual design studies to EPC and support to Operation and Maintenance
activities.

The (2) sustainable fuels, chemicals and circularity line focuses on renewable fuels,
decarbonized ethylene, ammonia, and the development of circular economy projects
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such as the Reju fabric-to-fabric textile recycling hub. The (3) decarbonization solutions
line provides CCUS technologies, a dedicated venture, Rely, which develops modular
hydrogen and Power-to-X solutions, and Ekwil, a joint venture advancing floating
offshore wind solutions.

In addition, Technip Energies with over 65 years of experience in refining, offers
services that span from strategic planning and technology licensing to full project
delivery for grassroots refineries, integrated complexes, and major upgrades. The
company supports refiners in improving efficiency, reducing carbon intensity,
processing greener feedstocks, and repurposing assets for biofuel production, thereby
enhancing both flexibility and sustainability.

The TPS segment emphasizes high-margin technology licensing, proprietary
equipment, project management consulting, and digital solutions, enabling early
engagement and supporting pull-through opportunities for the PD business. These
digital services provide clients with tools to improve energy efficiency, operational
performance, and maintenance planning. PD continues Technip Energies’ legacy of
executing large, complex EPC projects worldwide, particularly in LNG,
petrochemicals, hydrogen, and offshore developments. Together, the two segments
create a balanced business model, with PD ensuring predictable cash generation and
backlog visibility, while TPS drives margin expansion, innovation, and long-term
resilience.

2.1.4. Maire

Maire S.p.A. is an Italian engineering group that develops and delivers integrated
engineering and construction solutions alongside sustainable technology solutions,
with a focus on enabling the energy transition. The company’s headquarters is located
in Milan and operate in about 50 countries with almost 9,800 employees. In 2024, the
company reported revenues of 5.9 b€ and an order backlog of approximately 9.9 b€.
Maire’s business activities are supported by two consolidated business units: (1)
Integrated E&C Solutions (IE&CS), led by Tecnimont, covering executive general
contractor operations, and (2) Sustainable Technology Solutions (STS), managed by
NextChem, covering all of the Group’s sustainable technology solutions and
operations, as well as its high-value-added and innovative services, which are mostly
focused on the energy transition. Together, these units combine Maire’s execution
excellence with proprietary technologies to provide long-term solutions across the
energy and industrial value chain.

Maire structures its business lines across both conventional and transition markets.
The IE&CS unit designs and builds large-scale plants in the petrochemical, gas, and
fertilizer sectors. The EPC capabilities include front-end engineering design (FEED),
detailed engineering, procurement, construction, and operations and maintenance
(O&M). However, unlike companies that manage concessions or long-term asset
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operations, Maire’s O&M activities are generally limited to start-up, commissioning,
and short to medium-term operational support within EPC contracts, rather than
forming a separate business line. On the other hand, the STS unit, which demonstrates
the Group’s commitment to innovation and environmental sustainability, focuses on
innovation, decarbonization, and circularity. It is structured into three business lines:
(1) Sustainable fertilizers and nitrogen-based fuels, supporting agricultural
productivity and emission reduction through technologies such as blue and green
ammonia derived from NG and renewable hydrogen. (2) Low carbon energy vectors,
developing clean hydrogen, methanol, sustainable aviation fuel (SAF), and e-fuels
produced from the gasification of waste and biomass. These solutions contribute to the
decarbonization of transportation, chemicals, and hard-to-abate sectors. (3)
Sustainable materials and circular solutions, advancing circular economy initiatives
aiming at resource recovery, closed-loop production systems, and sustainable material
pathways through mechanical and chemical recycling, bioplastics, and advanced
polymers.

Complementing these activities, Maire has introduced the concept of the e-Factory for
Chemistry that combines nuclear small modular reactors (via its joint venture
NextCleo) with NextChem’s sustainable technologies to provide carbon neutral
molecules at scale. This innovation supports hydrogen and chemical production using
renewable and circular feedstocks, enabling pathways for fertilizers, fuels, and other
downstream applications.

2.1.5. Webuild

Webuild S.p.A. is an Italian multinational construction group headquartered in Milan.
The company is a global leader in the design and construction of large scale and
complex infrastructure projects. In 2024, Webuild reported the number of employees
of about 92,000 from 125 nationalities and operated in approximately 50 countries,
supported by around 17,500 supply chain partners. The firm reported net revenue of
11.03 b€ with an order backlog of about 63.2 b€. The Group is the number one
contractor in Italy, a global leader in the water infrastructure sector, one of the Top 10
international companies in Europe for sustainable mobility projects, and among the
Top 5 international operators in Australia.

Webuild structures its business around four main areas: (1) sustainable mobility, (2)
clean hydro energy, (3) clean water, and (4) green buildings. In sustainable mobility,
the group delivers large scale infrastructure for urban (metros and light railways) and
extra-urban (high-speed railways) transport, as well as land (roads and motorways),
sea (ports, navigable canals), and air (airports) transport systems. In clean hydro
energy, Webuild is one of the world’s leading hydropower contractors, with projects
under construction expected to add more than 14,000 MW of capacity. The clean water
line spans the entire water cycle, from drinking water supply and irrigation systems
to desalination and wastewater treatment plants. The green buildings business line
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includes civil, industrial, institutional, cultural, healthcare, and sports facilities.
Leveraging eco-design and eco-construction techniques, Webuild has delivered
projects that reduce lifecycle carbon footprints and improve the livability of urban
environments. In addition to construction, Webuild is also engaged in long-term
concessions and O&M projects, which accounted for 8.9 b€ of its order backlog in 2024.

2.1.6. SBM Offshore

SBM Offshore N.V. is a Dutch company headquartered in Amsterdam, recognized as
a global leader in floating production and ocean infrastructure solutions for the
offshore energy sector. In 2024, the company reported a directional revenue of 6.1 b$
and directional order backlog of 35.1 b$. SBM employees are around 7,000 worldwide
and operates in more than 15 countries, with engineering hubs in the Netherlands,
Monaco, Brazil, the USA, Malaysia, and India. With over 60 years of experience and
more than 500 floating structures delivered, the company combines deepwater
expertise with a growing role in the energy transition.

SBM structures its business into two primary reporting segments. The (1) lease and
operate segment manages the company’s fleet of 22 Floating Production, Storage and
Offloading (FPSO) units, which are leased to clients under long-term contracts of 10 to
25 years. This segment embeds full O&M responsibilities, delivering fleet uptime of
96% in 2024 and providing a stable recurring revenue stream. The (2) Turnkey segment
covers EPCI of new FPSOs, as well as turret mooring systems, floating LNG solutions,
and renewable energy ventures such as floating offshore wind. FPSOs delivered under
Turnkey contracts may either be sold directly to clients or enter SBM’s lease fleet.
Complementary activities include the supply of offshore loading and unloading
terminals through its subsidiary Imodco, installation services supported by the
Normand Installer vessel, and asset management and decommissioning services to
ensure lifecycle performance and compliance with international standards.

In recent years, SBM has also advanced innovation-driven initiatives. Its Fast4Ward
standardized FPSO program and emissionZERO concept reduce costs, accelerate
delivery schedules, and lower emissions through integrated technologies such as CO:
removal, combined cycle gas turbines, and deepwater intake risers.

2.1.7. Aker Solutions

Aker Solutions ASA is a Norwegian engineering and project execution company
headquartered in Fornebu, Norway. In 2024, the company reported revenues of 53.2
bNOK and an order backlog of 73.6 bNOK. The company employed around 11,800
people across operations in 15 countries, including Norway, the UK, the US, Brazil,
India, Malaysia, Saudi Arabia, and Angola. Aker Solutions works with international,
national, and independent energy companies by delivering products, systems, and
services across the oil and gas value chain while increasingly supporting projects in
offshore wind, carbon CCS, hydrogen, electrification, and hydropower.
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Aker Solutions reports its financial performance across two main segments: (1)
Renewables and Field Development and (2) Life Cycle. Internally, the company
manages its operations through four business areas including New Build, New
Energies, Life Cycle, and Power Solutions which together support project delivery and
growth in both traditional and renewable markets.

The Renewables and Field Development segment focuses on large-scale project
execution, delivering integrated solutions for offshore oil and gas platforms, onshore
facilities, offshore wind developments, and CCS infrastructure. Within offshore wind,
the company provides foundations, substations, converter platforms, and power
distribution systems, with key markets in the UK and the United States. On the other
hand, the Life Cycle segment ensures operational continuity and value creation
through maintenance, modifications, and optimization services. It manages long-term
frame agreements, particularly on the Norwegian Continental Shelf, and supports
electrification projects such as Troll West, Njord, and Draugen platforms. The segment
also provides decarbonization and digitalized execution models that enhance cost
efficiency, safety, and reliability.

The New Energies and Power Solutions areas complement these activities by
expanding into CCS, hydrogen, electrification, and renewable power. Together, they
strengthen Aker Solutions’ position in the energy transition and support recurring
revenue streams. The company’s consulting arm, Entr, contributes by offering early-
phase advisory and systems integration services that bridge oil and gas with
renewable energy solutions. It is important to mention that Aker Solutions acts purely
as an EPC contractor and service provider, delivering, maintaining, and upgrading
energy infrastructure without owning or operating production assets.

2.1.8. Eni

Eni S.p.A. is an [Italian integrated energy company, a fully integrated operator that
explores, develops, produces, refines, distributes, and sells oil and gas products, while
also operating renewable and biofuel assets. Eni headquarters in Rome, with
operations in more than 60 countries and around 30,000 employees. In 2024, the
company reported total net revenues of 88.8 b€ and achieved hydrocarbon production
of approximately 1.7 million boe/d. Eni operates across the entire energy value chain,
combining traditional oil and gas activities with transition businesses in renewables,
biofuels, and decarbonization solutions.

Eni’s organizational model is structured into three main business groups designed to
execute its integrated strategy and energy transition goals.

(1) Global Natural Resources: covering exploration and production (E&P) and the
global gas and LNG portfolio (GGP). This group manages hydrocarbon exploration,
development, and production worldwide, as well as NG, LNG, and power marketing.
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The GGP business optimizes Eni’s gas and LNG portfolio through global trading,
logistics, and electricity supply activities.

(2) Transition Businesses: comprising Plenitude and Enilive, Eni’s dedicated energy
transition subsidiaries. Plenitude integrates renewable power generation (4.1 GW of
installed capacity in 2024), retail electricity and gas supply to over 10 million
customers, and e-mobility services through a fast-growing EV charging network,
while Enilive focuses on biofuels and sustainable mobility, operating biorefineries. It
also manages Eni’s service station network and develops SAF and other low carbon
products.

(3) Industrial Transformation: encompassing refining, chemicals, and environmental
solutions. Refining activities are being progressively converted into biorefineries, such
as the planned Livorno conversion. The chemical business, led by Versalis, produces
petrochemicals, elastomers, and specialty plastics while expanding into biochemicals,
chemical recycling, and circular polymers. Environmental operations, managed by Eni
Rewind, focus on site remediation, water treatment, and waste management. The
group also advances CCUS projects and agri-feedstock supply chains that support
biofuel production.

2.1.9. Snam

Snam S.p.A. is Europe’s leading operator in gas infrastructure and one of the world’s
foremost players in NG transportation and storage. Headquartered in Milan, Italy, the
company reported 3.57 b€ of revenues in 2024 and employed approximately 3,900
people. Snam operates a unique multi-molecule infrastructure, ensuring the secure
and efficient movement, storage, and regasification of NG, while preparing its assets
to accommodate renewable gases such as hydrogen and biomethane. Through its
subsidiaries and ventures, Snam also plays a growing role in energy transition
initiatives, spanning biomethane, hydrogen, CCS, energy efficiency, and sustainable
mobility.

Snam organizes its activities around four regulated core business segments including
(1) Transportation, (2) Storage, (3) Regasification, and (4) Energy Transition businesses
that drive diversification and decarbonization. The Transportation segment, managed
through Snam Rete Gas and affiliates, operates Italy’s extensive high and medium-
pressure gas pipeline network, supported by 13 compression stations, 48 maintenance
centers, and a national dispatching center that remotely supervises and balances flows.
The network enables secure gas transmission from import points and regasification
plants to distribution networks and major end users, with continuous upgrades to
ensure hydrogen readiness.

The Storage segment, managed through its subsidiary Stogit, oversees nine storage
sites representing over 17% of total European capacity. These facilities provide
seasonal balancing, strategic reserves, and supply security against crises or import
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interruptions. The Regasification segment operates through GNL Italia and Snam
FSRU lItalia, handling the import of LNG into Italy. This includes the Panigaglia
terminal and floating storage regasification units (FSRUs).

The Energy Transition segment encompasses biomethane, hydrogen, CCS, and energy
efficiency activities. Through Bioenerys, Snam operates over 35 biomethane plants,
targeting 78 MW of capacity by 2027. Hydrogen projects focus on repurposing existing
pipelines, over 2,000 km already H:-ready, while the Ravenna CCS hub, developed
with Eni, began CO: injection in 2024. Energy efficiency activities, led by Renovit (a
joint venture with CDP Equity), deliver decarbonization and retrofit projects across
industrial, residential, and public sectors. Complementing its regulated and transition
segments, Snam develops sustainable mobility infrastructure through Greenture,
supporting bio-LNG, compressed biomethane (Bio-CNG), and hydrogen refueling
networks for heavy transport, rail, and maritime applications

2.2. Identifying IROs

The identification of IROs is the starting point of risk analysis under the CSRD and
ESRS. Companies are required to describe the processes by which they determine their
material impacts on society and the environment, as well as the potential financial
implications described as risks and opportunities associated with sustainability. Since
the results of this process are used in this study to identify environmental
sustainability risk in the EC industry, it is important to explain how IROs are identified
by companies. Therefore, Saipem’s approach is described to provide the necessary
context for the following section, where IROs disclosed by companies and insights
from the literature are combined to establish the set of environmental sustainability
risks assessed in this study.

Saipem has developed a comprehensive process for the identification and assessment
of IROs, fully aligned with the requirements of CSRD and ESRS. This process is based
on the principle of double materiality analysis, meaning that both the company’s
impacts on society and the environment (impact materiality) and the financial effect of
sustainability matters on the company (financial materiality) are evaluated. The
methodology is designed in such a way to ensure that all relevant sustainability topics
are identified, prioritized, and managed within the broader framework of integrated
risk management and strategic planning.

Understanding the context: The first phase of Saipem’s IRO identification process is
understanding the context in which the company operates. This contextual analysis
considers Saipem’s activity portfolio, the evolution of its business model and strategy,
and the operational environment, particularly in the energy sector where the company
is most active. Sustainability trends, both current and emerging, are also considered to
ensure alignment with the Environment, Social, and Governance (ESG) priorities. The
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purpose of this step is to update the list of ESG topics relevant to Saipem’s business
that is used for subsequent double materiality analysis.

In this stage, Saipem evaluates its entire value chain, distinguishing between direct
relationships (e.g., vendors) and indirect ones (e.g., subcontractors of partners and
joint ventures). Through this exercise, the company identified a preliminary list of 50
ESG topics, which served as a comprehensive repository for emerging issues drawn
from both the sectoral and broader sustainability context. From this list, Saipem also
determined the internal corporate functions required to play a role in the IRO
identification process, 21 functions in total, ensuring coverage across operational,
strategic, and support areas.

In parallel, Saipem defines its stakeholder engagement strategy for this phase. Key
internal and external stakeholders are identified with the assistance of the corporate
functions responsible for managing each category of stakeholders, ranging from
employees and clients to communities, regulators, and investors. These stakeholders
are later involved in the double materiality survey, which constitutes a critical part of
the company’s approach to assessing both impact materiality and financial materiality.

A distinctive feature of Saipem’s approach to contextual analysis is its use of artificial
intelligence (AI) to enhance the robustness of the process. By leveraging a specialized
Al-based tool, the company analyzed regulatory and reporting developments,
industry benchmarks, and global sustainability trends. The 2024 assessment
incorporated insights from the financial and sustainability reports of 325 peer
companies, reviews of more than 4,400 mandatory initiatives and 2,325 voluntary
initiatives, as well as over 4,200 academic and professional articles.

Through this comprehensive combination of business analysis, stakeholder mapping,
and Al-enhanced benchmarking, Saipem’s contextual analysis ensures that its IRO
identification process is both rigorous and responsive to the dynamic external
environment. This step thus establishes a robust foundation for the subsequent
identification and prioritization of material impacts, risks, and opportunities.

Identification of IROs: Saipem identifies IROs through a coordinated process led by
the corporate functions responsible for each topic. These functions provide evidence
generated by ongoing management processes, due diligence, internal audits,
whistleblowing mechanisms, health, safety, and environment (HSE) and compliance
monitoring, and risk analyses, which serve as formal inputs to the assessment. The
approach covers the entire value chain and both dimensions of double materiality. It
is designed to generate a comparable significance score for each topic that support
prioritization and stakeholder validation.

Impacts are first mapped and classified based on the list of 50 ESG topics derived from
Saipem’s contextual analysis. For each impact, the responsible function records its
nature (positive or negative), type (actual or potential), time horizon (short, medium,
or long term), a brief description, and its position along the value chain. The
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significance of each impact is evaluated using two parameters: severity and
probability. Severity expresses the seriousness of consequences and is analyzed
through scale (extent of consequences), scope (how widespread or systemic they are),
and, for negative impacts only, irreversibility (the extent to which consequences
cannot be remedied). Probability expresses the likelihood that the impact will occur.
Each parameter is rated qualitatively from low to high, and their combination
produces a significance score.

Where relevant, Saipem complements this qualitative assessment with its Revalue
model, which measures the social and environmental impacts of the company in
monetary terms. When an impact is quantified through Revalue, the monetary
estimate is integrated into the severity dimension, anchoring the evaluation in both
qualitative and quantitative evidence. Following these assessments, an initial
prioritization is performed. Impacts exceeding predefined significance score
thresholds are shortlisted, with a conservative preference for retaining more negative
than positive impacts. The shortlisted impacts are then submitted to representatives of
key stakeholder categories for a second prioritization through an online survey.

Risks and opportunities are identified jointly by the Integrated Risk Management
(IRM), Compliance, and Strategy and Planning functions. For risks, the IRM function
applies Saipem’s annual risk assessment methodology approved by the Board of
Directors. Starting from the same set of 50 ESG topics, IRM identifies potential negative
financial effects, aggregates risk metrics, and generates a prioritized list of ESG risks
for inclusion in the double materiality survey. For opportunities, the analysis focuses
on those linked to ESG topics embedded in Saipem’s four-year strategic plan and
associated with projects in the backlog or award pipeline.

Risks and opportunities are assessed using a similar scoring logic to impacts, but the
criteria are adjusted to reflect financial materiality. Each risk and opportunity is
evaluated based on magnitude (the potential financial impact if the event materializes)
and likelihood (the probability of occurrence). Their combination produces a
significance score assigned by IRM. As with impacts, risks and opportunities are
analyzed in relation to their position in the value chain and across short, medium, and
long-term time horizons. Consistent with Saipem’s IRM approach, the assessment
reflects a residual view of risk: functions explicitly consider applicable regulations,
internal procedures, and mitigation measures operating within Saipem’s processes. To
maintain transparency, the sustainability function also includes certain IROs in their
pre-mitigation form where necessary, ensuring that material issues are not obscured
by existing controls.

Stakeholder engagement forms the second stage of prioritization. Through an online
questionnaire, Saipem collected feedback from both internal and external
stakeholders, differentiating between financial and impact materiality perspectives.
For financial materiality, respondents included members of the Board and Board of
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Statutory Auditors, senior management, and financial community representatives. For
impact materiality, participants included clients, employees, vendors, local and
international organizations, and business associations. In total, 2,060 responses were
received. The survey results validate and weight the internal functional assessments
and feed directly into the scoring system.

To ensure robustness and comparability, Saipem integrates three information sources
in evaluating material IROs: the Al-based contextual analysis tool, the assessments
from corporate functions, and the stakeholder survey. All scores are normalized onto
a common scale and aggregated using internal-external weighting. For impacts, two
thresholds are applied. First, ESG topics are ranked by their average internal and
external scores, and the ten highest-scoring topics from each perspective are retained.
Second, for those topics, the average score of associated impacts determines which
exceeds the materiality threshold. When an impact relates to multiple topics, the
highest score is used.

Risk analysis follows the same logic. Risks are associated with topics, their values
established through internal assessment, stakeholder input, and Al-based evidence.
Scores are normalized, weighted, and aggregated. A first threshold selects the ten top-
scoring topics internally and externally, forming a priority set. A second threshold
identifies the specific risks exceeding the materiality limit. Related risks are combined
when they share the same underlying economic drivers. For example, risks concerning
energy transition competitiveness and client award dynamics are treated together, as
are supplier non-conformities grouped under the broader category of supplier ESG
performance. In addition, opportunities are evaluated using the same data sources and
normalization process but by a single threshold based on the average opportunity
score per topic.

This two-stage prioritization process, internal functional scoring followed by
stakeholder validation, produces a representative and comprehensive set of material
impacts, risks, and opportunities. It strengthens the contribution of all parties involved
(corporate functions, stakeholders, and Al-based benchmarking) and ensures that the
resulting set of IROs reflects Saipem’s double materiality assessment framework.

2.3. Risk identification process

In this study, the identification of environmental sustainability risks is based on a
structured approach that combines different sources of information in order to
consider business, corporate, and academic views. The starting point of the analysis is
the set of IROs disclosed by companies that represent the companies” own assessment
of how sustainability matters affect their business model and strategy and therefore
provide a primary view of the risk landscape from the perspective of the organizations
themselves.
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Moreover, in line with the principle of double materiality, this study also considers the
negative impacts identified by companies. Negative impacts are the adverse effects
that corporate activities can have on the environment and society, even when they are
not yet recognized as having direct financial consequences. Including these impacts is
important because they often indicate potential risks that may emerge over time.
Although they might not currently be financially material, changes in regulation,
markets, technology, or public expectations can turn them into significant risks. For
example, greenhouse gas emissions may initially appear only as an environmental
impact, but later become financial risks due to carbon pricing, litigation, reputational
pressures, or shifts in client demand. Rather than separating “risks” and “impacts” in
the analysis, this study treats both as inputs to a single identification process, since
each can represent potential sources of risk for companies and the industry as a whole.

In addition to company disclosures, this study incorporates insights from academic
and professional literature to provide a more comprehensive understanding of
environmental sustainability risks in the EC industry. In many cases, these sources
discuss risks in a general business or cross-sectoral context rather than specifically for
the EC sector, requiring contextual interpretation for this study. Company reports
offer an internal perspective, showing how firms identify and disclose risks based on
their own operations and reporting frameworks, while the literature provides an
external perspective based on research and broader sustainability analyses.
Combining these two perspectives allows for a more complete view that captures both
the risks already recognized by companies and those emerging from academic and
professional discussions that may shape the industry’s risk landscape in the future.

The outcome of this process is a consolidated list of environmental sustainability risks,
structured according to ESRS topics, integrating risks and negative impacts reported
by companies and insights from the literature. In the following section, risks and
negative impacts associated with climate change disclosed by the companies are
presented as an example of the identification process. This example illustrates how
company disclosures are analyzed and integrated into the study’s risk framework. The
complete list of risks and negative impacts across all ESRS topics is provided in the
Appendix, while the final consolidated list of environmental sustainability risks
identified for the EC industry is presented at the end of this chapter.

2.3.1. ESRS-E1, Climate change risks

Climate change represents one of the most material sustainability challenges for the
EC industry, given its direct implications for physical infrastructure, operations, and
long-term strategic positioning. Companies in the sector are exposed to both physical
risks, such as damage to assets and operational disruptions, and transition risks,
including regulatory changes, market shifts, and technological uncertainties linked to
the global decarbonization agenda. Table 2.1 provides the climate change risks
disclosed by companies. (All risk descriptions are provided in Appendix 1)
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As shown in Table 2.1, transition risks are reported more frequently than physical
risks, reflecting a common trend in corporate sustainability disclosures. This difference
arises because policy, market, and regulatory risks are generally easier to evaluate than
location-specific physical hazards or long-term climate effects (TCFD, 2023; UNEP FI,
2021). Companies also face increasing regulatory and investor pressure to show
progress toward decarbonization goals, which makes transition risks more prominent
in their reporting. In contrast, physical risks are increasingly relevant for asset
intensive industries like those in the EC industry, yet they remain less frequently
reported due to data limitations and the difficulty of modeling site-specific climate
impacts (World Bank, 2022). Among physical risks, the most frequently mentioned
risks include extreme weather events, asset integrity challenges, and operational
disruptions. Saipem, SBM Offshore, and Snam explicitly link these risks to potential
asset damage and business continuity, while Technip Energies and Maire emphasize
project delays and supply chain interruptions.

Table 2.1. Climate change physical and transition risks disclosed by companies

Climate change risks

® Operational disruptions

Company
Physical risks Transition risks
Saipem e Asset integrity and transportation * Regulatory changes
accidents ¢ Financing restrictions
® Health risks ¢ Intellectual property risks
® Operational disruptions ¢ Vendor/subcontractor ESG performance
* Market competitiveness
Subsea 7 ¢ Alternative fuels availability
* Regulatory changes
¢ Immature technologies
¢ Financing restrictions
* Project cancellations or delays
Technip Energies  ® Supply chain disruption ¢ Regulatory changes
¢ Immature technologies
Maire * Project delays from extreme weather * Non-compliance with decarbonization
(reported as not material) targets (reported as not material)
Webuild * Extreme weather events
SBM Offshore * Asset integrity * Lower demand for oil & gas services

* Regulatory changes

Aker Solution

* Regulatory changes

* Revenue decline

* Market competitiveness
* Productivity loss

integrity)
¢ Chronic climate phenomena

Eni ¢ Climate change physical risks * Market Evolution
¢ Regulatory and Legal Issues
sTechnological Evolution
* Reputation

Snam e Extreme weather events (& Asset ® Reduction in gas demand

* Reputational perception misalignment
* Market development failure
* Workforce and skills gap
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On the transition side, regulatory changes are the most widely reported risk across all
companies, followed by market competitiveness, financing constraints, and the
immaturity of new technologies. Snam is distinctive for also highlighting reputational,
market development, and workforce related risks, indicating a broader and more
integrated view of transition challenges. Overall, while all companies recognize
climate change as a material risk, the areas of emphasis differ according to their
operational focus and position within the energy transition value chain. In addition to
risks, negative impacts disclosed by the companies are provided in Table 2.2.

Table 2.2. Negative impacts related to climate change disclosed by companies

Company Negative impacts

Saipem ® Impacts on the environment due to unforeseen damage to assets (vessel, fabrication yard)
during business operations
* Increased GHG emissions due to fuel and electricity consumption from own operations
and along the value chain

Subsea 7 * GHG emissions from Subsea?7’s operations (Scope 1 and 2)
® GHG emissions from Subsea?7’s upstream value chain (Scope 3)

Technip Energies * High level of Scope 3 greenhouse gas emissions.
® Exposure of workers or local communities to increased intensity and frequency of
extreme weather events.

Maire * Increased GHG emissions: increased emissions from material procurement and plant
operation.
® Energy consumption: energy depletion due to Maire’s direct and indirect operations.

Webuild * GHG emissions generated by Webuild as part of its own operations (Scope 1, Scope 2)
mostly due to the use of fossil fuels (e.g., working of plants, use of vehicles and machinery,
energy generation)
* GHG emissions generated by Webuild’s value chain (scope 3) that contribute to the
effects of climate change.

SBM Offshore ¢ Inherent emissions from fossil-fuel related business activities, including emissions from

SBM Offshore’s activities and value chain.

Aker Solution

o Aker Solutions has an actual impact on the environment through its greenhouse gas
(GHG) emissions, specifically Scope 1 and 2. The majority of these emissions are directly
linked to the company's distribution operations.

® Aker Solutions has an actual impact on the environment through its Scope 3 greenhouse
gas emissions. These emissions are significantly linked to the company's upstream
activities, particularly with tier 1 suppliers.

* Energy use in own operations, type and amount of consumption.

Eni

¢ Climate-changing emission.

Snam

® Greenhouse gas emissions generated by Snam in carrying out its activities (Scope 1, Scope
2) which contribute to the effects of climate change.

¢ Climate-changing gas emissions generated by Snam’s value chain (Scope 3) that
contribute to the effects of climate change.

This table shows that the most frequently disclosed negative impact among the
analyzed companies is related to greenhouse gas (GHG) emissions, both from direct
operations (Scope 1 and 2) and value chain activities (Scope 3) that highlights the
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sector’s recognition of its contribution to climate change. Some companies also
mention additional negative impacts beyond emissions, for instance, Saipem refers to
environmental damage due to asset failures, Maire emphasizes energy consumption,
and Technip Energies notes the exposure of workers and local communities to extreme

weather events.

Based on the integration of corporate disclosures and insights from the academic and
institutional literature, the final set of climate change risks for the EC industry are

identified and provided in Table 2.3.

Table 2.3. Final set of climate change risks for engineering and construction industry

Physical Risks

Transition Risks

*Extreme weather events: Short-term, high-intensity
climate hazards such as floods, storms, hurricanes,
heatwaves, or wildfires that can cause sudden damage
to infrastructure, disrupt construction activities, and
increase operational and safety risks.

*Asset integrity risk: Long-term climate change
hazards such as rising temperatures, humidity
variations, sea-level rise, and changes in precipitation
patterns that gradually deteriorate or damage assets
and facilities, compromising their safety, reliability,
and performance over time.

*Operational supply chain disruptions
(business continuity risk): short and long-term

and

climate hazards can disrupt business operations,
logistics, supply by damaging
infrastructure, transport routes, or production sites.
The result could be delaying project delivery, limiting
access to critical materials or equipment, and
increasing operational costs that might lead to
reputational, financial, and legal consequences.

and chains

*Health and safety risks: Worker exposure to extreme
temperatures, humidity, and weather-related hazards
can lead to productivity loss, occupational illness, and
health and safety incidents.

*Regulatory and policy changes: Evolving ESG
criteria, carbon regulations, emission trading systems
(ETS), and climate disclosure requirements increasing
compliance and operating costs.

*CO; emissions and carbon intensity: Financial,
regulatory, and reputational risks from high Scope 1,
2, and 3 emissions; exposure to carbon pricing, ETS
schemes.

*Financing and investment restrictions: Limited
access to capital or higher financing costs for carbon
intensive projects as financial institutions tighten ESG
criteria and restrict lending to activities misaligned
with low carbon transition goals. This also includes
reduced availability of bank guarantees required for
the submission of bids and the execution of projects.

*Market competitiveness: The risk that the climate
change policies and energy transition drive a sustained
drop in demand for oil and gas, reducing revenues and
order intake for firms reliant on hydrocarbon activities.
*Emerging technologies and innovation risks:
Uncertainty regarding the maturity, reliability, and
cost-effectiveness of emerging low carbon technologies
may lead to project underperformance, financial losses

*Stranded assets: Premature devaluation or
obsolescence of carbon intensive assets caused by
shifts in regulation, technology, or
expectations, resulting in financial losses and reduced
investment returns.

market

*Reputational risks: Loss of stakeholder, investor, or
community trust and acceptance because of
inadequate sustainability and decarbonization efforts
and climate transparency.
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This consolidated list reflects both physical and transition dimensions of climate risk,
capturing the most relevant threats and vulnerabilities that can affect companies’
operations, financial performance, and long-term strategic positioning.

Among the physical risks identified, operational and supply chain disruptions emerge
as the most critical and cross-cutting exposure for EC companies. These disruptions
arise from both acute climate hazards such as storms, floods, and heatwaves and
chronic climatic shifts that impair material availability, logistics, and workforce
productivity. The resulting project delays, cost overruns, and contractual penalties
translate directly into financial and reputational risks.

Within the transition risk category, five major risks emerge as the most material and
relevant for engineering and construction companies: regulatory and policy changes,
CO; emissions and carbon intensity, financing and investment restrictions, market
competitiveness, and emerging technologies and innovation risk. These risks are
closely interrelated and arise from the ongoing global decarbonization process that is
reshaping industrial practices, regulatory frameworks, and investment flows. For EC
companies, these risks directly affect project pipelines, operational costs, and strategic
positioning.

2.3.2. Set of identified risks

The same analytical approach used for the climate change topic was applied to other
four environmental ESRS topics included in the scope of this study. The outcome of
this cross-topic analysis is summarized in Table 2.4, which presents the final set of
environmental sustainability risks, except climate change risks that were presented
earlier, identified for the EC industry.
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Table 2.4. Environmental sustainability risks for engineering and construction industry

Topic

Risks

ESRS E2

Pollution

* Air, water, and soil pollution risk: Risk of direct and indirect emissions of pollutants
(NOx, SOx, particulate matter, volatile organic compounds, and other contaminants)
from equipment, vessels, construction sites, and value chain activities.

* Accidental spill and contamination risk: Risk of unintentional releases of hazardous
substances (oil, fuel, chemicals, etc.) during transport, fabrication, or on-site
operations. Such events can lead to contamination of soil and water, damage to
ecosystems, operational shutdowns, remediation costs, and reputational damage.

ESRS E3

Water and
marine

resources

*Water scarcity risk: Operational, financial, and strategic exposure arising from
limited water availability or competition for water resources, particularly in water-
stressed and high-risk regions.

*Regulatory and compliance risk: Exposure to stricter regulations governing water
withdrawal, consumption, treatment, and discharge. This includes the risk of
increased compliance costs, legal liabilities, and project delays resulting from non-
compliance with emerging EU and national water management standards.

ESRS E4

Biodiversity
and
ecosystems

*Risk of biodiversity loss and ecosystem degradation: This risk arises from
construction, engineering, and energy production activities that can damage or alter
natural habitats, species populations, and ecosystem functions. Operations such as
infrastructure building, material procurement, and decommissioning may lead to soil
sealing, land conversion, and habitat fragmentation.

*Risk of regulatory constraints for biodiversity protection requirements: Potential
delays, restrictions, or permit denials related to biodiversity and ecosystem protection.

ESRS E5

Resource
use and
circular

economy

*Resource consumption and material efficiency risk: Increased costs, supply
disruptions, or operational inefficiencies resulting from intensive use of virgin and
non-renewable materials, limited availability of recycled inputs, or low material
efficiency in project execution.

*Waste generation and disposal risk: Regulatory, financial, and reputational
exposure arising from high volumes of waste generation and inadequate recycling,
recovery, or disposal practices during project and operational phases.

*Regulatory and compliance risk: Exposure to stricter EU circular economy and
waste management regulations, including the 70% recovery and recycling target,
increasing the likelihood of penalties, project delays, or additional compliance costs.

*Decommissioning and end-of-life management risk: Environmental, legal, and
cost-related risks associated with dismantling and decommissioning assets, including
improper handling of hazardous materials and low recovery of recyclable
components.
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3 Methodology

This chapter presents the methodology developed to assess and compare the
magnitude of environmental sustainability risks for companies in the engineering and
construction (EC) sector. The analysis relies exclusively on the information and data
disclosed in corporate sustainability reports that are publicly available on companies’
websites. The objective is to determine, based on these disclosures, which risks can be
expressed through measurable indicators. For these risks, a Key Risk Indicator (KRI)
is designed, or where possible, an already established indicator is used to assess the
magnitude of the risk and enable comparison among companies. It is acknowledged
that not all identified risks can be quantified; therefore, the focus is on those for which
sufficient and comparable data are available. As a result, certain risks could not be
quantified including climate physical risk, reputational risk under climate transition
risk, resource consumption and material efficiency risk under ESRS-E5, resource use
and circular economy, risks related to ESRS-E2, pollution and ESRS-E4, biodiversity
and ecosystems.

3.1. Climate change

3.1.1. CO; emissions and carbon intensity

Carbon emission intensity is not only an environmental metric, but a key financial
indicator influencing firm valuation and competitiveness. It represents a core
dimension of corporate exposure to transition risk, reflecting both regulatory
vulnerability and investor perception of climate performance. Firms with higher
operational (scope 1) and energy-related (scope 2) emission intensities are
systematically penalized by the stock market during periods of rising climate policy
uncertainty, while more carbon-efficient firms are rewarded. Although investor
sensitivity to Scope 3 emissions remains weaker, it could capture critical reputational
and value-chain dependencies that can translate into long-term strategic risk (Zhang,
2022).

As a result, to assess companies’ exposure to transition risks associated with CO;
emissions, three KRIs are used, each corresponding to a different scope of greenhouse
gas emissions defined by GHG Protocol. Indeed, the first indicator developed to assess
companies’ exposure to CO, emissions and carbon intensity risk is the Scope 1



40 3| Methodology

Emission Intensity (El;) that is defined as the ratio of scope 1 emission (t CO: eq) over
the company’s net revenue (M€) for the same reporting year.

This indicator measures the carbon intensity of direct operations, capturing how much
CO; a company emits per unit of economic value generated. Scope 1 emissions
originate from the company’s activities, such as fuel combustion in construction
equipment, offshore vessels, or industrial facilities, and thus represent the component
of emissions over which firms have the highest degree of operational control. Using
revenue to normalize emissions allows for cross-company comparability by adjusting
for scale differences, providing a consistent metric for assessing which firms are
structurally more carbon intensive relative to their business output.

El; functions as a proxy for direct regulatory and financial exposure to carbon related
policies, including carbon pricing and emission trading systems (ETS). Companies
with higher EI; values face proportionally higher costs in transitioning to low carbon
operations or complying with stricter emission standards. Moreover, as the ETS
progressively internalizes carbon costs, firms with elevated direct emission intensity
are likely to experience greater margin pressure and reduced competitiveness.

The second KRI is the Scope 2 Emission Intensity (EI,), defined as the ratio of scope 2
emission (t CO:2 eq) from purchased energy (electricity, heat, etc.) over the company’s
net revenue (Mg€).

This KRI shows a company’s dependence on the carbon intensity of its energy supply
and the effectiveness of its energy procurement strategy. Scope 2 emissions depend on
both the geographical location of operations (the local electricity grid mix) and the type
of contractual arrangements for energy purchases (e.g., renewable power purchase
agreements, green certificates). Consequently, Scope 2 intensity reflects the degree to
which companies are exposed to transition risks related to energy market
decarbonization, as well as their capacity to mitigate those risks through active
sourcing of low carbon electricity. Therefore, higher EI, indicates a greater structural
exposure to indirect regulatory pressures and market volatility associated with energy
decarbonization policies. Firms reliant on high emission electricity grids or short-term
energy contracts face higher operational costs and lower flexibility to manage
transition shocks.

The third indicator is the Scope 3 Emission Intensity (Els). This indicator is defined as
the ratio of Scope 3 greenhouse gas emissions (t CO, eq), covering indirect emissions
generated across the value chain, both upstream and downstream, to the company’s
net revenue (M€) for the same reporting year. Scope 3 emissions encompass activities
such as purchased goods and services, transportation, business travel, use of sold
products, and end-of-life treatment, typically accounting for the largest share of a
company’s total carbon footprint. El; reflects the level of carbon dependency
embedded in a company’s business relationships, supply chain, and project portfolio,
providing insight into its exposure to long-term transition pressures and reputational
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risks. Moreover, it indicates how dependent the company’s strategic net-zero planning
is on the decarbonization pace of its clients and suppliers.

A higher El; value shows greater embedded carbon in the company’s value chain,
indicating potential future financial and market risks if clients, regulators, or financiers
impose stricter climate requirements. Upstream high emissions associated with
purchased goods and services increase pressure from clients to reduce the carbon
footprint of delivered projects, forcing companies to reconsider their procurement
strategies and potentially replace long-term suppliers with lower-emission
alternatives. Downstream high emissions linked to the use of constructed assets or sold
products shows the clients’ exposure to transition pressures and operational
constraints, which can reduce their investment capacity and, consequently, the
company’s future order intake.

It is important to note that for companies operating in the oil and gas sector, such as
Eni, the El indicator must be interpreted with caution. Since their net revenue depends
on the quantity and market price of hydrocarbons sold, fluctuations in commodity
prices can make the intensity ratio highly volatile, even when absolute emissions
remain stable. However, within this analysis, the indicator is used to provide a client
perspective for assessing exposure to transition risks in the oil and gas value chain that
may influence EC companies’ future order intake and project opportunities.

3.1.2. Market competitiveness

Market competitiveness risk refers to the potential decline in demand for oil and gas
products and services as a result of climate policies, technological advancements, and
the global shift toward low carbon energy systems. For EC companies whose business
portfolios are highly dependent on hydrocarbon projects, this transition could lead to
lower demand, higher competition for projects, and a decline in revenue and order
intake. The exposure level to this risk varies according to each company’s business
model and diversification strategy as firms with a higher share of oil and gas activities
in their revenue face a greater risk of competitive contraction.

To assess the magnitude of this risk, the KRI is the percentage of revenue derived from
oil and gas activities named Oil and Gas Share (OGS). A higher OGS indicates that a
company’s business model and revenue stream is more dependent on conventional
energy, implying higher exposure to market demand for oil and gas.

In addition, NG plays a significant transitional role in the global energy mix, as it emits
less CO, emission per unit of energy than coal or oil and therefore acts as a short to
medium-term substitute within decarbonization pathways. Given the continuing
relevance of NG in supporting the energy transition and its contribution to the
business portfolios of EC companies, OGS indicator will also be analyzed under an
alternative scenario that just considers the percentage of oil activities in revenue
(OGSo).
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3.1.3. Financing and investment restrictions

To assess companies’ exposure to financing and investment restriction risks, this
research relies on the quantitative indicators disclosed under the EU Taxonomy for
Sustainable Activities. The EU Taxonomy, established under Regulation (EU)
2020/852, is a classification framework that defines which economic activities can be
considered environmentally sustainable within the EU. It is a key element of the EU
Sustainable Finance Agenda and aims to establish a shared framework that helps
investors, companies, and policymakers identify and classify environmentally
sustainable economic activities. By establishing clear criteria for sustainability
performance, the EU Taxonomy enhances market transparency, mitigates the risk of
greenwashing, and supports the implementation of the European Green Deal and the
EU’s legally binding target of achieving climate neutrality by 2050 (European
Commission, 2020).

The EU Taxonomy implements a two-step classification process that distinguishes
between eligible and aligned activities. An activity is considered Taxonomy eligible if
it makes a substantial contribution to at least one of the six defined environmental
objectives: 1. climate change mitigation, 2. climate change adaptation, 3. sustainable
use and protection of water and marine resources, 4. transition to a circular economy,
5. pollution prevention and control, and 6. protection and restoration of biodiversity
and ecosystems. However, to be considered Taxonomy aligned, an activity must meet
additional criteria. It must not significantly harm any of the other environmental
objectives (Do No Significant Harm, DNSH), must comply with minimum safeguards
related to human rights and labor standards as set by the UN and OECD, and must
fulfil the technical screening criteria defined for each environmental objective.

Under the EU Taxonomy regulation, companies subject to the Corporate Sustainability
Reporting Directive (CSRD) are required to disclose the share of their turnover, Capital
Expenditure (Capex), and Operating Expenditure (Opex) that is associated with
Taxonomy eligible and Taxonomy aligned activities. These three Key Performance
Indicators (KPIs) enable investors and regulators to assess the extent to which a
company’s economic activities contribute to environmental objectives and are aligned
with the EU’s sustainability criteria.

The KRI to assess companies’ exposure to financing and investment restriction risks is
developed based on the percentage of Taxonomy not-aligned turnover and not-
aligned Capex. Aligned Turnover represents the share of a company’s revenues
generated from economic activities that fully comply with the EU Taxonomy’s
technical screening criteria, showing how much of its business is already consistent
with sustainable finance standards. Similarly, aligned Capex reflects the proportion of
capital investments directed toward Taxonomy aligned activities, indicating the
company’s long-term commitment to decarbonization and sustainable transition.
Therefore, by using the share of not aligned turnover and not aligned Capex for
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developing this KRI, named Taxonomy Financial Risk (TFR) and presented in
Equation (3-1), this indicator captures the opposite perspective, indicating the portion
of a company’s operations and investments that remain outside the sustainable finance
framework and are therefore more vulnerable to financing and investment restrictions.
This approach is particularly relevant because the issue is not limited to companies’
access to sustainable finance; banks and financial institutions are increasingly
constrained by the EU Taxonomy regulation and related disclosure requirements.
They are obliged to report on their own Green Asset Ratio (GAR), a financial metric
indicating the proportion of their assets (loans, investments, and securities) that are
aligned with the EU Taxonomy. As a result, financial institutions are under growing
pressure to reduce exposure to hydrocarbon business activities and to prioritize
financing for sustainable, taxonomy-aligned projects. Consequently, companies with
a higher share of non-aligned activities face increased challenges in obtaining funding,
reinforcing the relevance of the TFR indicator for assessing financial and investment
restriction risk.

TFR = a x (1 —AT) + (1 — a) X (1 — AP) (3-1)

Where TFR represents the KRI based on EU taxonomy parameters, AT is the
percentage of Taxonomy aligned turnover, and AP is the percentage of Taxonomy
aligned Capex, and « is a weighting parameter that determines the relative importance
of current business exposure (turnover) versus forward looking investment exposure
(Capex).

Almost all companies analyzed in this study have some involvement in NG business
activities, including engineering, construction, and operation of NG infrastructure.
However, under the current EU Taxonomy, these activities are not considered aligned
because they involve the use of fossil gaseous fuels that are inconsistent with the EU’s
long-term climate neutrality objective. Only a narrow subset of NG projects can qualify
as transitional activities under the EU Complementary Climate Delegated Act
(Regulation (EU) 2022/1214), and only if they meet technical screening criteria. These
include life cycle greenhouse gas emissions below 100 g CO, eq/kWh, direct emissions
lower than 270 g CO, eq/kWh, and proof that the facility replaces an existing plant that
uses solid or liquid fossil fuels. Additionally, the power replaced could not be
generated from renewable sources, and construction permits must be granted before
the end of 2030. Such strict thresholds demonstrate that while gas may temporarily act
as a bridge in the energy transition, its eligibility for sustainable finance treatment is
both limited and time bound (European Commission, 2022).

Although most NG activities are not fully recognized under the EU Taxonomy, gas
still plays a temporary role in supporting the low carbon transition. The International
Energy Agency (2023) and the IPCC (2022) note that using gas instead of coal can help
reduce emissions in the short term and provide flexibility to the energy system, as long
as methane emissions are strictly controlled and plans for long-term decarbonization
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are in place. However, this transitional role is limited in time: as emission limits
become stricter and phase out deadlines approach, financing conventional gas projects
will become increasingly difficult.

For these reasons, the analysis of TFR is repeated by adding the share of turnover
derived from NG related activities to the aligned turnover and a half of this amount to
aligned Capex. So, the main idea is that although NG activities are not Taxonomy
aligned, due to its role in energy transition, financing NG activities will not face
immediate financial restrictions. Including this share provides a more realistic
assessment of companies’ short to medium term exposure to financing and investment
restriction risks, particularly for those whose portfolios remain partially dependent on
NG infrastructure and services.

3.14. Emerging technologies and innovation risk

To assess the magnitude of emerging technologies and innovation risk, a KRI is
introduced in Equation (3-2) named as the Market Readiness Index (MRI) in which the
Taxonomy eligible KPIs are used including eligible turnover, Capex, and Opex in
monetary terms.

MRI = ET + B x (EC + EO) (3-2)

Where MRI represents market readiness index in M€, ET is the Taxonomy eligible
turnover in M€, EC is eligible Capex in M€, EO is eligible Opex in M€, and g is a
weighting factor.

The logic for using Taxonomy eligible KPIs instead of Taxonomy aligned ones is that
eligible turnover shows a company’s participation in low carbon and sustainable
markets, meaning its products or services make a significant contribution to one or
more than one of the six environmental objectives defined in the EU Taxonomy.
However, these products or services might still need further technical improvements
to become Taxonomy aligned. In practice, higher eligible turnover in euro terms
indicates that a firm’s low carbon products and services have already been introduced
to the market and are being bought and used on a scale, creating customer references
and feedback loops that improve performance and accelerate market acceptance.
Another important factor for market competitiveness is research and development
(R&D) to make products technically ready and cost-effective. As reported by some
companies, such as Saipem, R&D expenditures for sustainable activities are embedded
within Taxonomy Capex and Opex; therefore, including both Taxonomy eligible
Capex and Opex in the equation provides a more complete picture of innovative effort
and operational commitment than revenue alone; as a result, § is considered 0.5.

In developing MRI, the monetary term is used instead of the percentage of Taxonomy
KPIs over the overall turnover, Capex, and Opex. Although the size and scale of
company affect the result of MRI, they also have significant effects on the market
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readiness and cost competitiveness of products and services. Also, if a company
turnover is Taxonomy eligible it means its low carbon and sustainable products and
services are generating vale for the company so they have market acceptance and there
are customers for them. Therefore, higher MRI shows lower exposure to the market
competitiveness and lower MRI means high risk exposure.

3.1.5. Stranded assets

Quantifying the magnitude of stranded asset risk for the companies used in this study
is infeasible because of lack of data availability about the assets. A direct financial
calculation requires several proprietary, assumptions, scenario analysis, and internal
data that companies do not disclose. Specifically, firms do not publish asset-specific
financials, such as the individual book value, remaining useful life, and future cash
flow projections for high-risk assets like for dedicated drilling vessels or specialized
subsea systems. Consequently, determining the potential financial write-down or
impairment value of a specific asset under a transitional scenario is impossible.
Furthermore, key assumptions necessary for financial modeling such as the cost and
feasibility of repurposing or converting assets, for instance switching vessel fuels or
changing the function of drilling vessels and the discount rates applied to asset
valuation under strict climate scenarios are not publicly disclosed.

Given these structural limitations and the lack of detailed asset disclosure, developing
a comparable quantitative KRI is not feasible. Therefore, the assessment of stranded
asset risk will rely on a qualitative evaluation of magnitude, focusing on identifying
and documenting the most vulnerable categories of specialized assets for each
company.

3.1.6. Regulatory and policy changes

Regulatory change risk represents the potential financial and operational exposure of
companies to evolving climate and energy policies, carbon pricing mechanisms, and
sustainability reporting requirements. As governments and international bodies
strengthen their commitments to climate neutrality, EC companies face increasing
regulatory pressure to decarbonize their operations, supply chains, and investment
portfolios. These changes can alter market dynamics, raise compliance costs, and
restrict access to projects or financing that are not aligned with emerging
environmental standards.

Given the cross-cutting nature of regulatory change risk, its effects cannot be
considered to a single sustainability dimension. Instead, it emerges from the
cumulative interaction of multiple transition related factors that determine a
company’s overall preparation for stricter climate policies. For this reason, a new KRI
is developed as a composite measure that integrates the outcomes of all previously
quantified KRIs, Including emission intensity (EI, El;, and Els), Market
Competitiveness (OGS), Taxonomy Financial Risk (TFR), and the Market Readiness
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Indicator (MRI). The idea behind this approach is that a company exhibiting lower
exposure across these individual indicators is inherently better positioned to comply
with future regulatory requirements and, therefore, faces lower regulatory change
risk. Moreover, this composite KRI provides an overall measure of exposure to climate
transition risk, as it captures the combined effects of all risks quantified so far.
Conversely, firms with weak performance in several dimensions are more vulnerable
to regulatory strengthening, where deficiencies in emissions performance, portfolio
alignment, or innovation capacity collectively amplify exposure to regulatory
disruption. As a result, to quantify the magnitude of regulatory change Regulatory
Transition Risk (RTR) indicator is introduced in Equation (3-3).

RTR = EI;""% + B> ™% + EI}*% + 0GSP+=6+ + TFRP™% + (1 — MRI)P~%  (3-3)

Where P1 to Ps represents a power for each KRI to penalties more exposure to a KR],
G1 to Ge represents the share of incentive of managerial body in the remuneration
policy of each company.

The powers P1 to Ps are introduced to reflect the relative importance of each KRI in
determining the company’s overall exposure to regulatory transition risk. Higher
powers are assigned to indicators that represent more immediate or policy sensitive
risks, thereby amplifying their influence in the composite index. In this study, greater
weight is given to EIi, OGS, and TFR, each raised to the power of 2.3, since they directly
capture operational emissions, dependence on hydrocarbon markets, and financial
restrictions respectively. The remaining indicators, Eli, El;, and MRI, are assigned a
power of two, acknowledging their moderate but still relevant contribution to
regulatory exposure.

Executives play a fundamental role in directing corporate strategy, shaping
investment decisions, and guiding a company’s overall response to sustainability and
regulatory challenges. Their leadership directly influences how effectively an
organization integrates climate related considerations into its business model and
operational practices. Consequently, executive remuneration policies have become
one of the most effective governance mechanisms for aligning managerial decision
making with long-term corporate sustainability objectives. Incentive-based payment
structures encourage executives to pursue both financial and non-financial
performance targets, ensuring that ESG targets embedded in the company’s transition
plans will be achieved. By linking variable compensation to measurable sustainability
outcomes, firms enhance accountability and foster proactive adaptation to evolving
policy and market conditions. In this context, the inclusion of a governance adjustment
parameters (G1 to Ge) is set to zero in the baseline scenario, while in the remuneration
scenario they are calculated as the percentage of executive remuneration linked to
sustainability performance divided by ten, if such linkage is disclosed and relevant to
the corresponding indicator. This allows for an assessment of how managerial
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incentive structures can influence a company’s overall exposure to regulatory
transition risk.

To complement the baseline and remuneration scenarios, two additional scenarios are
defined to include the role of NG activities in the analysis. In these scenarios, the
adjusted indicators TFR and OGS incorporate the share of NG related activities,
reflecting NG transitional role are used. The first NG scenario excludes the
remuneration adjustment, while the second applies it. Together with the baseline and
incentive cases, these four scenarios allow for a comprehensive comparison of how
NG recognition and executive remuneration influence companies’ overall exposure to
regulatory transition risk.

Before calculating the RTR values, all input KRIs are normalized to ensure
comparability across companies. Since the magnitude of some indicators varies
significantly among firms, a logarithmic transformation was first applied to stabilize
the data and reduce the influence of extreme values. This transformation was
performed using the expression log(l + x), which compresses very large numbers
while preserving the relative differences between companies and avoids undefined
results for zero values. After transformation, the indicators were normalized using the
min-max method to obtain values between 0 and 10. This approach ensures that no
single extreme observation acts as an outlier and dominates the results. So, the final
RTR indicator reflects meaningful relative differences in risk exposure across the
analyzed companies.

3.2. Water and marine resources

Based on the information disclosed by companies under the ESRS-E3, Water and
Marine Resources, three KRIs were developed to assess the magnitude of water-
related risks and enable comparison among firms. The indicators are designed to
minimize the influence of company size, project portfolio, and operational geography,
ensuring a fair and comparable assessment of risk exposure. It should be noted that
the quality and completeness of data disclosed by companies are critical for the
reliability of the analysis.

1. Water Intensity (WI): This indicator measures the total volume of freshwater
withdrawn (m?®) per unit of net revenue (M€). It reflects the dependency of a company’s
economic activity and value creation on water resources and provides an indication of
potential vulnerability to water scarcity. Higher WI values indicate greater water
dependency and therefore higher exposure to the risk of water scarcity such as supply
interruptions, operational disruptions, or cost increases due to limited resource
availability.

2. Water Stress Exposure Ratio (WSER): This indicator represents the proportion of
total freshwater withdrawal occurring in water-stressed or high-risk regions. It is
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calculated as the amount of total freshwater withdrawal (m?®) sourced from such
regions over total amount of freshwater withdrawal (m?®). The WSER quantifies how
much of a company’s water withdrawals take place in areas already facing scarcity,
thus highlighting exposure to both water scarcity and regulatory risks. The logic of
this indicator is based on the World Resources Institute (WRI) water risk classification,
which categorizes countries and regions from low to extremely high-water risk
according to baseline stress and resource availability. Most companies adopt this
methodology to identify whether their operational sites are located in water-stressed
or high-risk areas and to report corresponding volumes of water withdrawal,
consumption, and discharge. Therefore, the concept of risk is inherently embedded in
the disclosed data. By calculating the proportion of total water withdrawal occurring
in these high-risk regions, the indicator directly quantifies a company’s exposure to
water related risks. Accordingly, a higher WSER value reflects greater operational
dependency on scarce water resources and a higher likelihood of facing increased
costs, supply disruptions, or compliance challenges in the future.

3. Water Discharge Ratio (WDR): This indicator measures the proportion of total
freshwater withdrawn that is subsequently discharged back into the environment. A
high WDR may indicate that a substantial share of water is returned rather than
consumed or reused, which can be interpreted in two ways. In many industrial
contexts, such as cooling processes reported by companies like Eni and Snam, nearly
all withdrawn water is returned to the environment, often with minor alterations in
temperature or quality. In such cases, a high WDR does not necessarily reflect
inefficiency but rather low consumption. Conversely, where process consumption is
significant, a high WDR might reveal inefficiencies in recycling, reuse, or treatment
practices. As such, WDR helps to evaluate potential improvements in water circularity
and management efficiency.

The priority for analysis of the results should be given to WI, WSER, and then WDR
because WI shows the dependency to water for value creation, WSER shows how
much of this dependency is in water stressed areas, and WDR may show the level of
water consumption efficiency.

3.3. Resource use and circular economy

Based on the data disclosed by the companies under the ESRS E5, Resource Use and
Circular Economy topic, the only available quantitative data relates to waste
management. Consequently, among the identified risks for this topic, the analysis
focuses on those that can be quantitatively assessed which are the waste generation
and disposal risk and the regulatory and compliance risk. To address these risks, a
single KRI is developed to evaluate how each company’s waste management
performance reflects both its operational efficiency and its alignment with evolving
environmental and regulatory requirements.
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The KRI, named the Waste Management Risk (WMR), is designed around the logic of
the EU Waste Hierarchy, which ranks waste management actions according to their
environmental desirability to deliver the best overall environmental outcome. This
hierarchy prioritizes prevention, reuse, and recycling, followed by other types of
recovery like energy recovery, while landfill, incineration without energy recovery,
and other disposal options are regarded as the least preferred alternatives. The
underlying rationale is that greater reliance on lower preferred hierarchy actions like
disposal and landfilling signals higher risk exposure, as these activities are subject to
stricter regulatory controls, potential cost increases, and reputational concerns.
Conversely, higher rates of reuse and recycling reduce exposure to these risks and
align with the EU target of achieving at least 70% recovery and recycling of
construction and demolition waste.

Accordingly, the WMR introduced in Equation (3-4) quantifies the overall magnitude
of waste related risk by assigning a risk score to each waste treatment category in line
with the waste hierarchy. The indicator integrates the share of waste in each category
to produce a single composite value representing the company’s waste management
performance and associated risk exposure.

WMR = 70D + 6L + 5] +4IER +7(1 —TR) (3-4)

Where OD is the percentage of waste sent for other disposal options, L is the
percentage of waste sent to landfill, I is the percentage of waste sent for incineration,
IER is the percentage of waste sent to incineration plants with energy recovery, and
TR is the percentage of total waste that is re-used, recovered, and recycled.

The scoring logic also reflects compliance expectations under EU waste legislation. The
highest penalty score of seven is applied not only to the least preferred waste treatment
actions but also to the unrecovered share of total waste below the 70% recovery and
recycling threshold. So, WMR explicitly penalizes non-compliance with the EU
recovery benchmark while maintaining consistency with the waste hierarchy
framework.

Higher WMR values indicate greater exposure to environmental and regulatory risks
due to inefficient waste management practices and low recovery performance.
Conversely, lower WMR values reflect stronger waste hierarchy alignment, greater
compliance with EU waste management directives, and reduced exposure to
tightening environmental standards.

In addition to the WMR indicator, waste intensity is calculated as the ratio of total
waste generated to net revenue (tons of waste per M€ of revenue). This complementary
measure enables the interpretation of waste generation performance relative to
company scale, supporting a more balanced assessment of waste management
efficiency across firms of different sizes.
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4 Results and Discussion

This chapter presents the results and discusses the main findings regarding the
magnitude of environmental sustainability risks for the companies included in the
study. The results are based on the Key Risk Indicators (KRIs) developed in the
previous chapter and the information disclosed by companies. Both quantitative and
qualitative assessments are used to evaluate how each company is exposed to different
environmental risks and how effectively these risks are being managed. For each topic,
the findings are presented, interpreted, and compared to highlight differences in
exposure levels, disclosure quality, and strategic responses among the companies.

4.1. Climate Change

4.1.1. CO, emissions and carbon intensity

Table 4.1 presents the data disclosed by the studied companies regarding their
greenhouse gas emissions and related financial information for the year 2024.

Table 4.1. Disclosed data by companies regarding emissions and energy consumption

Saipem 1,103 | 205 | 187 | 9386 | 9,386 0 97 2964 | 14,549
Subsea 7 748 | 44 | 15 22.7 99 402 | 6837
EEZ?;E; 216 | 145 | 99 | 1699 | 1,697 1 6,719
Maire 1297 | 166 | 27 | 4020 | 4,020 0 68 51.0 | 1,622
Webuild | 33325 | 814 | 835 | 2,639 | 2,639 0 89 1210 | 11,027
SBM Offshore | 017 | 21 | 08 | 72000 | - 35 14 | 4423
Aker Solution | 11.16 | 3.6 | 3.0 986 615 | 371 30 22 | 4442
Eni 31,100 | 800 | 900 | 181,000 | 0 | 181,000 99 1,044.4 | 88,797
Snam 1175 | 374 | 194 | 1921 | 954 | 967 98 1,169.0 | 3,568

All emissions are reported as kt of CO2 eq
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These data are the basis for developing, calculating, and analysis of the KRIs. For
Engineering and construction (EC) companies like all firms, reporting Scope 1, 2, and
3 emissions and energy consumption along with corresponding revenue, is essential
for assessing companies’ transparency and comparability. Table 4.2 shows the
calculated values of the emission intensity indicators (El;, EL, and Els) for each
company.

Table 4.2. Results of Eli, El, and Els

Company Eh | EL(LB) | EL(MB) | EL | Eluswan | Elpownsream |  Elot
Saipem 7582 | 141 1.8 645 645 0 722.37
Subsea7 | 109.40 | 0.65 0.22 3 0 0 113.37
gﬁi‘;ﬁ’s 032 | 216 147 253 253 0 255.30
Maire 800 | 1021 166 | 2478 2,478 0 2,496.23
Webuild | 3022 | 7.39 7.58 239 239 0 276.94
SBM Offshore | 0.04 | 047 0.19 1,628 68 1,560 1,628.50
Aker Solution 2.51 0.82 0.67 222 138 84 225.27
Eni 35024 | 9.01 1014 | 2,038 0 2,038 2,397.60
Snam 32942 | 10.49 5.44 538 267 271 878.26

the unit for all Els is t of CO2 eq/M€
LB refers to Location Based, and MB refers to Market Based

Results of Eli: As can be seen in Table 4.2, the highest El; values belong to Eni and
Snam, at about 350 and 329 respectively. These two companies operate across the oil
and gas value chain, from extraction and processing to storage and transportation,
which are activities that are both emission- and energy-intensive. Their high EI; values,
along with energy intensities of 1,044 and 1,169 MWh/ME, confirm how strongly asset
operation in o0il and gas industry results in high direct emissions. This observation is
useful for interpreting the results of the EC companies, whose business models focus
mainly on designing and executing projects rather than operating the assets
themselves.

Among EC companies, the highest EI, values are for Subsea” at 109.4 and Saipem at
75.82. The difference between these two and the rest of the companies can be explained
by their offshore activities and ownership of construction vessels, which rely heavily
on marine fuels and represent major sources of direct emissions. In addition, the
difference between Subsea7 and Saipem can be attributed to the higher number of
owned vessels for Subsea7 that is 29 compared to 26 owned vessels for Saipem.
Technip Energies, on the other hand, has a very low EI; of 0.32, as it does not own
vessels; instead, it focuses on converting ships into Floating Production, Storage and
Offloading (FPSO) units and floating LNG facilities, transferring operational emissions
to clients once the assets are delivered. The case of SBM Offshore is slightly different:
although it reported to have 22 owned FPSOs, all of them are leased to other
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companies, and the related operational emissions are accounted r in its downstream
Scope 3. Consequently, SBM’s El is the lowest among EC firms at 0.04. Its relatively
low share of fossil fuels in total energy consumption (35%) also contributes to this
result.

Aker Solutions, with an EI; of 2.51, also reports marine activities and the use of marine
oil and gas but does not provide information on its vessel fleet. Considering its low
fossil fuel share of about 30%, it is likely that the company operates fewer vessels or
uses a higher proportion of alternative fuels compared to other offshore contractors,
although the low intensity cannot be fully explained with the available data. Maire,
with an EI; of 8, reported that its emissions mainly originate from fossil fuel
consumption at construction sites. Similarly, Webuild, which has no marine
operations, records emissions from heavy onshore construction activities such as
tunneling, excavation, and large-scale infrastructure works. In general, the lower EI;
values for Aker Solutions, Webuild, SBM, and Maire can be partly justified by their
lower dependence on fossil fuels in their total energy consumption.

Overall, these results show a clear pattern: companies, such as Eni and Snam, that
operate assets in the oil and gas sector emission and energy intensive and, as a result,
a higher risk of exposure to striker regulatory changes, carbon pricing mechanisms,
etc. Offshore contractors like SubseaZ and Saipem follow, with elevated El; values
reflecting their operational reliance on marine fuels and the continuous operation of
offshore vessels. This pattern highlights the increased transition risk faced by offshore
companies, as their marine fleets are likely to fall under the EU Emissions Trading
System (ETS) and similar carbon cost frameworks. In contrast, EC firms with limited
asset ownership and lighter or no operational footprints, such as Aker Solutions,
Maire, Webuild, and SBM, demonstrate significantly lower EI; values, suggesting
lower direct exposure to these regulatory and financial risks.

Analyzed companies have implemented several initiatives to mitigate Scope 1
emissions, reflecting efforts to improve operational efficiency and align with
decarbonization targets. Saipem reports the gradual replacement of diesel with lower-
carbon fuels, electrification of on-site equipment where possible, and optimization of
vessel operations through digital monitoring and energy efficiency programs. Subsea?
has introduced similar vessel-efficiency measures, including dynamic positioning
optimization and hybrid propulsion trials aimed at reducing marine fuel consumption
during offshore operations. Technip Energies focuses on minimizing on-site fuel use
by deploying modular fabrication and improving project execution efficiency, while
SBM Offshore is progressively integrating hybrid energy systems and shore-power
connections for its FPSO fleet under long-term upgrade programs. Aker Solutions
emphasizes energy management at fabrication yards and engineering centers,
complemented by pilot projects using renewable diesel and biofuels for offshore
activities. Webuild and Maire, whose operations are primarily land-based, concentrate
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on improving machinery efficiency and electrifying construction equipment to reduce
fossil fuel consumption on project sites.

Eni and Snam, as asset operators in the oil and gas value chain, pursue more systemic
decarbonization strategies focused on efficiency improvement, methane emission
reduction, and electrification of compressors and production facilities. Eni is also
advancing biofuel and renewable gas integration in upstream operations, while Snam
is expanding the use of renewable electricity and hydrogen blending in its
transmission network. Overall, these actions show that while offshore and asset-heavy
firms target marine fuel optimization and equipment efficiency, land-based
contractors prioritize electrification and process improvements, and integrated energy
operators pursue large-scale technological substitution, each addressing Scope 1
emissions through strategies consistent with their operational nature and risk
exposure.

Results of Elx: According to Table 4.2, the highest EI. Location Based (LB) values are
observed for Snam and Eni at about 10.5 and 9 respectively. As asset operators in the
oil and gas value chain, their electricity demand is high (compression, processing,
storage, LNG processes, and control systems), that increases EI. compared to that of
EC companies. While Snam offsets about 50% of its scope 2 emissions by energy
attribute certificates (EAC) or green tariffs, Eni’s EI. Market Based (MB) is a bit higher
than EI. LB. These results indicate greater exposure to power sector decarbonization
policies and electricity price volatility, since large, continuous electrical loads are
sensitive to grid-mix changes and evolving carbon pricing applied to power
generation. This pattern is like the EI: discussion: using energy-intensive assets raises
immediate transition risk, but in this case, it's because they rely on the electricity
system instead of burning fuel directly.

Among EC companies, Maire shows the highest EI. LB at 10.21, almost five times
higher than the peers, and even higher than Snam and Eni as asset operators,
indicating that, despite efforts to electrify construction sites, the underlying grids
supplying its projects are relatively carbon intensive or its site electricity is drawn from
locations with limited renewables availability. Another reason is operating in remote
areas where the possibility of using the grid is not possible and using diesel is the only
option for power generation. Maire’s EI. MB drops to 1.66, implying extensive use of
EACs, PPAs and an offsetting effect close to 85%. While this significantly reduces
reported emissions, it also shows that Maire is still at a high risk of electricity related
transition risks, similar to asset operators. This is because the company relies on
outside certificates, which don't protect it very well against future stricter energy and
carbon regulations. For the same reasons, the second-highest EI, LB is for Webuild at
7.39 and an EI, MB of 7.58, which is a bit higher than LB. This unusual result may stem
from differences in data boundaries, residual-mix factors applied in market based
reporting, rather than from actual changes in energy sourcing, or operating in areas
where connection to the grid or the availability of the grid is not possible.
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At the lower end, SBM Offshore, Subsea7, and Aker Solutions show LB values of 0.47,
0.65, and 0.82, respectively, indicating lower exposure to Scope 2 risk. For Aker, owing
four fabrication yards located in Norway where there is easily access to a low carbon
power mix; Subsea” reports roughly half of its electricity needs is satisfied from
renewables and excludes purchased heat due to data uncertainty from scope 2
emission reporting, while both SBM and Subsea? reported substantial EAC usage
(around 60to 67%), further reducing MB values. These results indicate that these
companies either operate in regions where the electricity grid already has a high share
of renewables or purchase most of their electricity from renewable sources, which
reduces their reported Scope 2 emissions.

Saipem’s El. LB is at 1.41, despite operating multiple fabrication yards, remains
moderate; however, by having EI. MB at 1.28 it offsets only about 9% of Scope 2 via
certificates. If the company executes its stated carbon neutrality objective for
purchasing electricity by 2025, the value of EI. MB should decline further in the next
reporting year. Technip Energies sits near the middle of the peer set with an EI. LB
around 2.16, consistent with an asset-light profile and broad geographic exposure.

Overall, EI, results show two main types of exposure to risks for companies. The first
comes from the carbon intensity of the local electricity grids. If the grids are still
powered mainly by fossil fuels, companies remain exposed to transition risks as
carbon prices or renewable energy requirements increase. The second risk exposure
relates to the use of Energy EACs and Power Purchase Agreements (PPAs) to offset
emissions. These contracts reduce reported emissions but do not always reflect real
reductions in electricity-related emissions and may become less effective if future rules
for certificates change. Therefore, the most reliable way to lower long-term Scope 2
risks is for companies to help accelerate the decarbonization of the local grids they
depend on, rather than relying mainly on offset mechanisms.

Results of Els: The GHG Protocol classifies Scope 3 emissions into upstream and
downstream emissions, based on an organization’s financial transactions. Upstream
emissions relate to goods and services purchased or acquired by the Company, while
downstream emissions are associated with goods and services sold. As a result, some
EC companies reported only upstream emissions.

As it is demonstrated in Figure 4.1, among EC firms, Maire by far has the highest
upstream El; at 2,478, which is more than double compared to 2023 (+106% growth).
The company attributes 98% of its Scope 3 emissions to purchased goods and services,
reflecting strong dependency on high-emission suppliers, construction materials, and
subcontractors. This shows a significant transition risk both in meeting net-zero targets
and in increasing cost or disruption of supply chain if suppliers face stricter
decarbonization requirements. The exceptionally high El; also may indicate a
structural outsourcing of emissions, by relying heavily on subcontractors, Maire could
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effectively shift a portion of its operational emissions from Scope 1 to Scope 3, thereby
reducing direct control over its carbon performance.
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Figure 4.1. Results of EIs breakdown to upstream and downstream

SBM Offshore stands the second highest El; at 1,628, nearly all of which arises from
downstream emissions related to leased assets such as FPSO and LNG units. This high
Elzindicates not only the net zero targets of SBM heavily relies on decarbonization of
its services, but also high risk for its core business as emission intensive sectors such
as oil and gas are under pressure for reducing the global GHG emissions and may see
a drop in demand in the future.

Saipem’s value for Els stands at 645 and only for downstream as the upstream
emissions reported as irrelevant for the company. The main reason for this number is
procurement of projects, specifically metals and fuel consumption by charted vessels.
The high contribution of maritime logistics again highlights the emission exposure of
offshore operations, where subcontracted shipping activities represent a material
challenge to achieving Scope 3 reductions.

At the lower end, Technip Energies, Webuild, and Aker Solutions show moderate El;
values of 253, 239, and 222 respectively. Technip and Webuild both identify purchased
goods and services as their main source of Scope 3 emissions, consistent with their
engineering and construction profiles. Aker Solutions reports a mixed profile, 56% of
emissions from procurement and 33% from investments and downstream activities
related to its 20% shareholding in OneSubsea, a joint venture over which it lacks
operational control. This highlights how Scope 3 metrics can reflect both upstream
supply chain exposure and downstream financial involvement in carbon intensive
operations.
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Turning to asset operators, Eni and Snam show EIs profiles dominated by downstream
activities. Eni’s El; reaches 2,038, almost entirely from use of sold products,
representing emissions from the combustion of fuels sold to customers. This figure,
which rose 4% compared to 2023 due to increased sales, illustrates the fundamental
transition risk faced by oil and gas producers. Even if they reduce emissions from their
own operations, their core business model remains dependent on products that release
large amounts of CO, when used by customers.

By contrast, Snam’s El; of 538 includes a roughly even split between upstream and
downstream categories. Its downstream component is associated with average
national gas usage emissions, reported for transparency rather than accountability,
while the upstream share mainly is because of capital goods, like embedded emissions
in the installation of pipelines, compressor stations, and storage facilities. Although
downstream emissions are not directly attributable to Snam’s operations as it does not
own or participate in the sale of transported natural gas, tracking them remains
strategically important, as Snam is committed to facilitate energy transition through
set of actions such as hydrogen-ready infrastructure and renewable gas integration.

Monitoring the EIs of 0il and gas operators such as Eni and Snam is also important for
EC companies, as it can be used as an indirect risk indicator. High downstream
emission intensity in the oil and gas sector signals stronger regulatory and market
pressure for decarbonization and a potential shift in investment priorities. This, in
turn, may reduce demand for traditional EC activities such as hydrocarbon
infrastructure, offshore production systems, and related services. Consequently, the
decarbonization pace of client industries becomes a key determinant of future order
intake and strategic exposure for EC firms operating along the oil and gas value chain.

Across the analyzed companies, mitigation strategies for Scope 3 emissions are
generally less mature and less standardized than for Scope 1 and 2, reflecting the
limited control firms have over upstream and downstream value chains. Most EC
companies focus on engaging suppliers, improving procurement criteria, and
integrating low carbon materials and technologies. For instance, Saipem and Technip
Energies have introduced supplier sustainability assessments and life-cycle emission
evaluations to promote the use of low-carbon steel, concrete, and equipment in
projects. Maire emphasizes “green procurement” and digital monitoring of supply-
chain emissions as part of its Circular District model, while Webuild reports initiatives
to reduce indirect emissions from materials and subcontractors through its “One
Supply Chain” decarbonization program. Aker Solutions adopts a similar approach
by integrating climate performance into supplier qualification and reporting, while its
joint venture with OneSubsea targets lowering emissions over the product life cycle.

For companies with material downstream exposure, such as SBM Offshore, Snam, and
Eni, mitigation efforts focus on enabling or supporting clients” decarbonization rather
than directly reducing their own Scope 3 emissions. SBM promotes the transition to
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low-emission FPSOs through electrification, carbon capture integration, and biofuel or
renewable power readiness. Snam invests in hydrogen-ready infrastructure,
biomethane, and carbon capture and storage (CCS) networks to facilitate emission
reduction across Italy’s gas value chain. Eni, facing the highest downstream exposure,
aims to progressively reduce the carbon intensity of sold products through expanding
bio-refining capacity, renewable energy integration, and scaling carbon offset
mechanisms.

It is noteworthy that EC firms are increasingly transforming supply chain EIs risk into
strategic business opportunities. Rather than treating Scope 3 emissions solely as a
compliance burden, companies such as Saipem, Technip Energies, and Maire are
developing and offering decarbonization solutions for their value chains, from digital
platforms for supplier emission tracking to low carbon technology portfolios. By
monitoring Scope 3 emissions, these firms not only manage risk but also gain market
intelligence on evolving demand for decarbonization products and services,
positioning themselves competitively in the transition economy.

Subsea? did not disclose a complete Scope 3 inventory for 2024. The company reported
only emissions from business travel and explicitly stated that due to the complexity of
its global supply chain, upstream and downstream emissions could not be reliably
calculated for this reporting period. As a result, its reported El; value which is close to
zero cannot be considered representative of its true indirect emission exposure.

4.1.2. Market competitiveness

The results for KRI indicators to assess the risk of decline in the demand for
hydrocarbons are presented in Figure 4.2. It is important to mention that the data
reported in Figure 4.2 are derived from annual and sustainability reports of the
companies; Where detailed revenue breakdowns were unavailable, estimates were
derived from backlog compositions, business line disclosures, and comparable
segment analysis across previous years. Saipem reported its backlog breakdown from
which almost 90% is from hydrocarbon activities and reported 54% of its revenue is
from NG activities. For Subsea?, total revenue of 6.9 b$, conventional revenue of 5.5
b$, and as a result about 81% hydrocarbon activity is reported. Also, its revenue from
NG activities is reported at 2.1b$ accounting for 31%. Technip Energies’ total backlog
is 19.6 b€, from which 2.2 b€ is for Technology, Products, Services (TPS) business line
dedicated to some NG activities and low carbon solutions. So, by considering an
estimate of half of TPS revenue, and the rest of revenue coming from NG and ethylene,
90% of revenue is considered from hydrocarbon, considering its leading position in
NG and LNG an estimation of 75% NG activity is considered as it has reported at 82%
revenue from gas and low carbon activities.

Aker solutions reported that in 2024, renewables and transitional energy projects
represented 18% of the company’s revenues. So, 82% share from hydrocarbon
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activities, but it is not possible to differentiate between oil and NG revenue. SBM
Offshore’s percentage of oil and gas activity is considered 100%, but as it is possible to
find out if its FPSO units are dedicated to oil, NG, or both activities. For Maire the
percentages are not reliable and just an estimate. Since for Aker, SBM, and Maire
recognizing the percentage of revenue from NG is not possible, for all of them 25% is
used as an estimate making them the lowest companies dependent on NG activities
also reflecting their less transparency.

For Eni, total revenue is 88.8 b€, consider 6% Taxonomy eligible, it will be left to 94%
from hydrocarbons. Also, revenue from NG and LNG is 24.5 b€, as a result share of
NG is 28%. Also, Snam directly reported 91% just NG revenue.

As the results of OGS shows in Figure 4.2, the highest risk exposure is for SBM by
leasing FPSOs and 100% revenue stream comes from oil and gas activities. Although
the company mentions floating offshore wind activity as well, there is no data
regarding revenue from it in 2024. The next high-risk companies are Eni and Snam,
with OGS at 94 and 91 respectively, resulting from asset operations in the oil and gas
industry. The level of risk exposure for Saipem and Technip Energies is the same at 90.
This is derived from the two main business lines, LNG and ethylene, for Technip
Energies, while for Saipem it is mainly because of its offshore and drilling activities in
the oil and gas sector. The next high risk companies are Aker Solutions and Subsea?,
both with OGS around 81. This 81% share of oil and gas activities for Subsea? is due
to its offshore engineering, subsea construction, and inspection, maintenance, and
repair (IMR) services for major oil and gas operators, while for Aker Solutions it
mainly arises from its subsea systems, field development, and maintenance and
modification services for oil and gas installations. Webuild stands as the lowest-risk
company, with no activity in the oil and gas sector, focusing mainly on sustainable
infrastructure. Although Maire shows the lowest risk after Webuild, its result is not
reliable due to data inconsistency.

By considering only the share of oil related revenue, the magnitude of market
competitiveness risk changes significantly. As OGS, results indicate, the lowest risk
exposure is observed for Webuild and Snam, both with zero OGS,;. The next low risk
company is Technip Energies, with OGS at 10%, reflecting its stronger involvement
in NG projects rather than upstream oil operations. Maire Tecnimont and Subsea?
show moderate exposure, with OGS, values of 46% and 50% respectively, both linked
to their engineering and construction services for refining and offshore oil projects
respectively (However, the results for Maire are not reliable due to data inconsistency).
Aker Solutions and SBM Offshore present higher exposure levels at 57 and 75
respectively, primarily due to their activities in subsea systems, FPSO leasing, and oil
field development. The highest exposure is observed for Eni, with OGS,; at 66%,
consistent with its core role as an integrated oil and gas operator.
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Figure 4.2. Results for the OGS and OGSoil to assess the magnitude of market competitiveness risk

To mitigate this risk, all companies are actively diversifying their portfolios and
entering new markets for low carbon products and services. Examples include
offshore wind and floating wind platforms, CCS, hydrogen and biofuel technologies,
and sustainable infrastructure solutions. These emerging low carbon activities not only
support strategic adaptation but also represent a key component of innovation driven
competitiveness.

4.1.3. Financing and investment restrictions

Table 4.3 shows the EU Taxonomy Key Performance Indicators (KPIs) that companies
have disclosed regarding the eligible and aligned turnover and Capex. To combine EU
Taxonomy KPIs into TFR, a lower weight is given to turnover and a higher weight to
Capex, setting o = 0.4. The rationality behind this weighting is that aligned turnover is
a point-in-time descriptor of the current revenue mix, whereas aligned Capex is
forward-looking because it signals where capital is being deployed next. As a result,
the Capex component is more informative for financing and investment restriction
risk, which materializes primarily through the future project pipeline and capital plan
(Sustainalytics, 2023).

A sensitivity analysis is performed to check if the risk exposure ranking of companies
depends on the weight. So, TFR is calculated with a = 0.3, 0.5, and 0.6 as well, and a
comparison is made with the results of baseline (a = 0.4).
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Table 4.3. EU taxonomy KPIs disclosed by companies
Saipem 1,895,484 13.03 57,340 7.02 682,304 4.69 39,713 4.86
Subsea 7 1,089,280 17.00 81,880 16.00 1,036,840 16.00 81,880 16.00
Technip 0 0.00 77,200 42.40 0 0.00 37,500 20.60
Energies

Maire 407,253 6.90 16,300.64 100.00 291,702 4.90 2,627.91 16.13
Webuild -— 62.60 -— 83.70 -— 40.10 66.80
SBM Offshore 18,492 0.40 25,471 21.40 18,492 0.40 25,471 21.40
Aker Solution 709,642 15.63 75,348 57.92 480,204 10.60 3,661 2.81
Eni 5,413,000 6.10 1,641,000 10.60 812,000 0.90 1,222,000 7.90
Snam 298,000 8.00 2,121,000 72.00 212,000 6.00 918,000 31.00

As it can be seen in Table 4.4 in which the results of TFR are presented, The highest
exposure to financing and investment restrictions is for Saipem, Eni, and Aker with
the FTR at 95.2, 94.9, and 94.1 respectively. This result for Saipem consists of its very
low aligned turnover and Capex at almost 4.7 and the structural composition of its
portfolio in which current revenues are dominated by not aligned activities. On the
investment side, the high TFR is because of its backlog of which almost 80% is
dedicated to the Offshore business from which only 1% is associated with the offshore
wind meaning both future revenue generation and associated capital expenditure are
concentrated outside the aligned taxonomy perimeter. This exposure directly leads to
material risk by increasing the difficulty of obtaining bank guarantees and project
financing for major hydrocarbon contracts, a vulnerability explicitly noted in corporate
risk disclosures.

Table 4.4. Results of TFR

Saipem 95 95 95.2 95.2 54 57
Subsea 7 84 84 84.0 84.0 31 62
Technip Energies 88 86 89.7 91.8 75 35
Maire 88 87 89.5 90.6 25 71
Webuild 44 41 46.6 49.2 0 44
SBM Offshore 87 85 89.1 91.2 25 70
Aker Solution 94 95 93.3 92.5 25 77
Eni 95 94 95.6 96.3 28 75

Snam 79 77 81.5 84.0 91 15
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The result for Eni follows directly from its extremely low alighment metrics that are
aligned turnover of 0.9% and aligned Capex of 7.9%. Current revenues are dominantly
generated by not aligned activities across exploration, production, refining, and fuel
marketing of hydrocarbons. On the investment side, capital spending remains
predominantly directed to upstream and refining assets, while allocations to transition
businesses are comparatively small.

Similarly, Aker Solutions has very high-risk exposure by TFR stands at 94.1. This result
is driven by a moderately aligned turnover of 10.60% alongside a critically low aligned
Capex of 2.81%. The divergence indicates that while a small share of current revenue
comes from low carbon activities a high portion of capital allocation still supports field
development and life cycle services for conventional business.

The next group of companies with high exposure to financing and investment
restrictions, but lower than previously discussed companies, is Maire, Technip
Energies, and SBM Offshore with almost the same TRF at 88.4, 87.6, and 87
respectively. For Maire, the result shows that there is a dual structure across business
units. Not aligned turnover of about 95% is constrained by the Integrated E&C
Solutions unit’s exposure to large petrochemical and fertilizer EPC projects, keeping
most current revenue outside the Taxonomy aligned area. At the same time, aligned
Capex of 16.13% captures growing investments within Sustainable Technology
Solutions unit (NextChem) in areas such as clean hydrogen, circular materials, and
low carbon fertilizers.

Technip Energies shows a clear gap between its current business and its future
investment. Aligned turnover is 0%, meaning most of current revenue comes from
EPC work for LNG, FLNG, and complex refining and petrochemical plants that do not
meet Taxonomy alignment. In contrast, aligned Capex is 20.6%, indicating a
meaningful shift of investment toward transition activities such as CCUS and low
carbon hydrogen. Likewise, SBM Offshore’s position reflects its leasing business
model. Aligned turnover is 0.4%, because almost all current revenue comes from long-
term leases of FPSO units to oil and gas clients, which are not Taxonomy aligned, and
expected to stay stable as almost all its FPSO units have long-term contracts on average
till 2035. In contrast, aligned Capex is 21.4%, showing that a meaningful share of
investment is being redirected toward transition projects, such as floating offshore
wind. Consequently, current financing risk remains high due to dependence on not
aligned leased assets, but the investment shift could improve access to capital over
time.

The TFR at 84 for Subsea? indicates a slightly less hydrocarbon dependent portfolio
compared to other peers. Aligned turnover and aligned Capex are both 16%, showing
a simultaneous growth in conventional subsea oil and gas activities and also
renewables segment focused on offshore wind. The remaining 84% not aligned share
is driven by a substantial offshore oil and gas backlog and the capital needs for its large
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number of vessels which require maintenance and upgrades that are not Taxonomy
aligned unless dedicated to eligible transition activities.

Snam’s TFR that is 79, positioned Snam as an asset operator in a better risk situation
compared to almost all EC companies. This is because of the difference between low
aligned turnover of 6% and comparatively high aligned Capex of 31%. As a gas
transmission, storage, and regasification operator, Snam’s most current revenue is
generated from the Taxonomy not aligned. By contrast, Snam’s higher Capex
alignment illustrates a deliberate, forward-looking allocation of resources that both
preserves its vital role as a TSO and enabler of the energy transition. So, its investments
are focused on hydrogen-ready network upgrades, methane-abatement, CCU,
biomethane development, and maintaining high network availability.

Webuild sits at the bottom of the risk spectrum among EC peers, having the lowest
TFR at 43.9. Its low risk position is favored by its good Taxonomy KPIs having aligned
turnover at 40.1% and aligned Capex of 66.8%. This result shows how its business
model is inherently consistent with the EU Taxonomy since its revenues and
investment plan are concentrated in segments such as sustainable mobility (high-
speed rail and metro), clean hydro energy, and clean water infrastructure. The
alignment is reinforced by a 63.2 b€ order backlog that is likewise weighed toward low
carbon projects, that guarantees a favorable portion of the firm’s future cash flows and
consequently investments will remain within the aligned perimeter. As a result, the
strong Taxonomy alignment of its pipeline and Capex should facilitate access to
finance and bank guarantees, keeping Webuild’s transition climate change related
financing risk significantly lower than that of all other EC companies.

Sensitivity analysis results: To test whether the position of companies in risk
exposure level depends on the weighting factor (a), a sensitivity analysis was
performed. As the results of this sensitivity analysis provided in Table 4.4, firms
including Technip Energies, Maire, SBM Offshore, and Snam with very low or zero
aligned turnover but higher aligned Capex experienced a rise in their TFR and as result
higher risk exposure when a increases, and similarly, lower risk by decreasing the
weight to 0.3. This confirms that their near-term financing risk is driven mainly by the
legacy revenue mix, even if investment plans are shifting toward aligned activities.
Companies with similar percentage in aligned turnover and Capex, Saipem and
Subsea? are not sensitive to o. Aker Solutions moves slightly lower as a rises because
its aligned turnover exceeds aligned Capex, and slightly higher a decreases but it
remains at high risk. Eni risk level increases with higher o and at a = 0.6 marginally
overtakes Saipem as the highest risk company. These results show that changing the
weighting factor keeps the overall ranking broadly stable.

Scenario of considering NG as a transitional activity: The objective of the TFRincNG is
to reflect the temporary, transitional recognition of NG activities by adding an
estimated share of NG in turnover to the aligned turnover. In contrast, it is not possible
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to make an estimation of NG share within aligned Capex by using company
disclosures; yet half of share of NG turnover is added to Capex to avoid asymmetry in
which the turnover side is explicitly adjusted while the investment side is not. Also, to
be able to compare the results with the baseline scenario, o = 0.4 is set.

As the results for TFRinenG illustrated in Figure 4.3, it is important to note that NG
turnover can greatly change the level of risk exposure, but only for companies that
have a considerable amount of NG activities. Snam shows the largest improvement by
having TFRincnG at 29 moving to the lowest risk position because 91% of its turnover is
NG related, and a good portion of its Capex is already aligned. Technip Energies
experienced a fall to the second low risk company, consistent with its laddering
position in LNG and FLNG activities. Saipem by reporting 54% share of NG in its
revenue significantly dropped from the highest risk company to a lower level
compared to peers. Although Subsea?’s TFRineNcimproved by almost 20, its risk level
exposure fell behind Saipem, Technip, and Snam. Even though Webuild is largely
independent of gas policy due to its focus on sustainable infrastructures, it stood in
the third low risk position after Snam and Technip Energies. The analysis of TFRincNG
shows how business activity in oil and gas sectors is strictly tied to the financial and
investment restriction risk driven from climate change and energy transition.

B TFR B TFR, inc.NG

100
90
80
70
60
% 50
F
40
30
20
10
0
Saipem  Subsea7 Technip  Maire = Webuild SBM Aker Snam
Energies Tecnimont Offshore  Solution

Figure 4.3. The results of TFRincNG by adding the share of natural gas revenue to aligned turnover

4.1.4. Emerging technologies and innovation risk

The Taxonomy eligible KPIs disclosed by companies and used to calculate the KRI for
emerging technologies and innovation risk, and also the results of MRI are provided
in Table 4.5.
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Table 4.5. Taxonomy eligible disclosed KPIs and MRI results

65

Eligible Eligible Eligible Eligible Eligible | Eligible
MRI
Company Turnover | Turnover | CapEx CapEx Opex Opex (ME)
(k€) (%) (k€) (%) (k€) (%)
Saipem 1,895,484 13.03 57,340 7.02 220,137 15.23 2,062
Subsea 7 1,089,280 17 81,880 16 19,320 15 1,150
Technip 0 0 77200 | 42.40 0 0 46
Energies
Maire 407,253 6.90 16,301 100 7,475 100 422
Webuild 6,903,047 62.60 83.70 80.80 6,903
SBM Offshore 18,492 0.40 25,471 21.40 9,386 19.60 39
Aker Solution | 709,642 15.63 75,348 57.92 0 0 755
Eni 5,413,000 6.10 1,641,000 10.60 685,000 15.90 6,809
Snam 298,000 8 2,121,000 72 174,000 98 1,675

As can be seen in the Table 4.5, Webuild does not disclose its total amount of Capex
and Opex results in unavailability of Capex and Opex in monetary terms. However,
its reported R&D expenditure of 10.9 M€ was considered as the sum of Capex and
Opex in the calculating MRI.

As it is illustrated in Figure 4.4, The highest exposure to the risk of emerging
technologies and innovation is for SBM and Technip Energies by MRI at about 39 M€
and 46 M€ respectively. The main focus of SBM Offshore in its R&D is to develop near
zero emission FPSOs. Besides, it has made new partnerships with other companies
such as Technip Energies for developing new low carbon technologies like floating
wind, blue ammonia, and incorporating CCU in FPSO units. Almost all these projects
are either under development or achieving quality certificates in 2024. As a result, it
will face higher risk of market competitiveness as it main attention is on its FPSO fleets
rather than diversifying its portfolio by low carbon products and services. On the other
hand, Technip energies reported developing solutions in hydrogen, offshore wind
farms, ethylene, sustainable chemistry including biofuels and biochemicals,
circularity, decarbonization projects including low carbon hydrogen and CCU.
However, it claimed EU Taxonomy targets manufacture of products and technologies
or the operation of facilities, but not the engineering and construction of facilities. As
a result, its turnover from eligible activities is zero leading to very high risk exposure.
Also, in the R&D part, its eligible contribution is concentrated on PET plastic and fiber
bio recycling showing entering a market which is far from its core business to diversify
its portfolio.
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Maire stands at the third highest risk exposure company by having MRI at about 422
ME. This result is due the low share of turnover from low carbon products compared
to the main business revenue. While this revenue generation is reported as a result of
STS business unit by activities such as urea plant Ultra Low Energy (ULE) technology,
mechanical recycling activities, and plastic upcycling, 100% of Capex and Opex are
reported as Taxonomy eligible activities that could indicate Maire is indicating
aggressive investment to build future market readiness. Besides, only 7% of share of
Taxonomy eligible turnover by reporting 13 eligible activities could show STS unit,
while growing, is still small relative to the massive traditional business revenue. Also,
the eligible technologies like ULE urea and recycling might be commercially deployed
but serve specific niche markets currently, limiting their overall turnover contribution.

Aker Solutions is positioned at the next high risk by having MRI at around 755 ME.
this means Aker Solutions is already generating commercial revenues from Taxonomy
eligible activities such as manufacture of renewable energy technologies like offshore
wind and hydropower upgrades, aquaculture, manufacture CO, capture units,
platform electrification projects, and CO, transport for CCS; Yet the scale of these
businesses is still modest relative to its conventional portfolio. (Aker solutions
reported that for 2024, renewables and transitional energy projects represented 18% of
the company’s revenues which is equivalent to 755.12 M€ correspond to the calculated
MRI)
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Subsea? is in the next position by MRI at about 1,150 M€. Subsea” has an eligible
turnover of almost 1b€ mainly generated by the offshore wind business delivered
through Seaway?7. The firm has six dedicated vessels for offshore wind, and its eligible
Capex and Opex are mainly dedicated to offshore wind activities as well including the
wind franchise and related right-of-use assets, like the large installation vessels, and
maintenance costs for offshore wind dedicated vessels. Subsea7 has an anticipation of
the growth of offshore wind market that will be 5 times more from 50GW cumulative
installation in 2024 to more 250GW in 2035 with market trend in increasing the turbin
size and requires grater foundation and lifting. Subsea7’s its market presence in
offshore wind is already well stablished an its products and services are market ready
by having 17% share in revenue and 2b€ backlog, however, as the size of oil and gas
market worldwide is much more than offshore wind, and Subsea?’s share of activities
in both markets is compatible with market trends. However, considering the fact that
MRI is designed to capture the market readiness of overall low carbon products,
relying on only offshore wind and do not have a diversify portfolio capture a true
picture of risk exposure for Subsea’. So, though Subsea?7’s position in the offshore
wind market is promising, its other low carbon products like CCS are at early stage or
R&D phase.

For Snam the MRI stands at 1,675 M€ resulting from the huge Capex at 2,121 M€. The
case of Snam as the TSO of NG network and a crucial player in enabling energy
transition is different from other companies. Snam’s MRI of about 1.675 M€ is largely
driven by its very high Taxonomy eligible Capex and Opex, rather than by revenue.
The company reports only a small volume of eligible turnover because transport and
storage tariffs for natural gas are generally treated as not eligible or transitional, and
also excluding the revenues from biomethane as it is eligible only to be used in
transportation sector. By contrast, 2024 investments are predominantly directed to
activities explicitly recognized as eligible: hydrogen-ready network upgrades and
replacements, biomethane connections, compressor station electrification and hybrid
power plants, methane-leak reduction, CO, transport infrastructure (Ravenna CCS
project), on-site photovoltaics and energy-efficiency measures, and renovation of
buildings and operational sites. Eligible Opex is likewise high because routine
maintenance and R&D are tied to these transition-enabling assets. In this context, the
MRI signals that although Snam’s current revenue base remains gas-centric, its capital
program is already oriented toward low-carbon system needs. That combination, with
low eligible turnover but very large eligible Capex and Opex, is consistent with Snam’s
role as a TSO that must invest ahead of demand to enable hydrogen, biomethane and
CCS markets.

Saipem is third lowest risk exposure by having MRI at about 2.062 M€. This outcome
is driven mainly by eligible turnover of 1,895 M€ which is 13% of its overall turnover,
complemented by eligible Opex of €220 m (15.2%) and eligible CapEx of €57 m (7.0%).
The company’s eligible revenue is concentrated in activities such as construction of
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offshore wind farms, rail-transport infrastructure, construction of ammonia/urea
plants, hydrogen equipment, and CO, transport. As a result, Saipem indicates
meaningful market participation in low carbon segments supported by recurring
eligible Opex and some Capex. In terms of MRI, Saipem shows growing readiness to
compete in the energy transition market with a diverse portfolio offering a range of
low carbon and sustainable products and services.

Webuild records the highest MRI at 6,903 Mg, indicating the lowest exposure to
market-competitiveness risk among companies in this study. This outcome is driven
by a very large volume of Taxonomy eligible revenue concentrated in inherently low-
carbon infrastructure including sustainable mobility (high-speed rail and metros),
hydropower, water collection and treatment, flood-risk protection, and low carbon
transport infrastructure. The company’s disclosures show that eligible activities
account for roughly 63% of turnover, and that reinvestment is consistently directed to
the same areas, with about 84% of Capex and 81% of Opex reported as Taxonomy
eligible. Together with a sizable, long-dated order book focused on green
infrastructure, this pattern signals products and services that are already demanded at
scale and continuously supported by operating spend and innovation, rather than
dependent on future pivot assumptions. So its competitive position in the low carbon
market is both broad and structurally embedded.

Eni’s MRI is the second highest by having MRI slightly lower than Webuild at 6,809
ME€ accounting for only 6.1% of its total turnover. Even though the proportional share
is very low, the group’s scale means that the monetary footprint of low carbon and
enabling activities is substantial. The low carbon and sustainable products that Eni
offers through Enilive and Plenitude. While Enilive focus is on the biorefining and
biofuels, and sustainable service stations providing biofuels for transportation, electric
vehivles charging points, and electric car sharing, Plenitude business model is
electricity production from renewables, retail, and building charging points for
sustainable mobility. selected hydrogen and CCUS components, and other low-carbon
process upgrades reported under the Taxonomy templates. In addition, Eni’s R&D is
reported in circular economy, the renewable energy exploitation and magnetic
confinement fusion, biorefining, chemistry, energy storage, CO, capture, transport,
storage, and green hydrogen production. Consequently, Eni’s low carbon and
sustainable products offered by Enilive and Plenitude are fully mature and market
viable, yet the main revenue is from the traditional business and a gradual shift
towards energy transition.

4.1.5. Stranded assets

In this section a list of potential assets that may face the risk of stranding assets is
provided across the companies by identifying owned, long-lived assets that their cash
flow generation depend on hydrocarbons. The objective is not to quantify the risk but
to present a comparative screening.
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Eni has a huge and integrated asset base that includes upstream production fields,
refineries, and the downstream distribution network. In the upstream, hydrocarbon
production volume is approximately 1.72 Mboe/day. This production is drawn from a
large number of fields globally. The company is also heavily committed to long-term
LNG infrastructure, with projects planned or underway. In the refining sector, the
company operates or holds equity interests in a total of six refineries worldwide (three
owned and three as joint venture). The total magnitude of this physical asset exposure
is reflected by an annual crude throughput capacity on Eni's own account of 24 million
tons. Finally, the fuel marketing infrastructure is the entire network of physical assets
used to transport, store, and sell finished fuel products to end-consumers, consisting
of a large retail network of service stations, along with numerous logistics and
distribution terminals, and the dedicated transportation assets necessary to move
refined fossil fuels to market.

Snam’s primary candidates for stranding are the physical assets within the gas
transmission, storage, and regasification segments. In the transmission segment, Snam
operates Italy’s extensive high- and medium-pressure gas pipeline network, which
includes over 32,700 km of pipelines and 13 compression stations. In the storage
segment, the exposure is concentrated in its 9 gas storage sites, which represent over
17% of total European capacity. Finally, the regasification segment's assets include the
conventional Panigaglia terminal and the two strategic floating storage regasification
units (FSRUs), the Golar Tundra and the BW Singapore, which diversify Italy's gas
supply.

Saipem's exposure to stranding assets is due to its reliance on its asset-based services
and offshore drilling segments, which are dependent on a specialized fleet and fixed
infrastructure. The risk magnitude is determined by the size and specialization of its
offshore fleet, which totaled 26 owned vessels and one FPSO at the end of 2024. The
most specialized and exposed assets are the 9 owned drilling vessels. The remaining
17 owned construction vessels are used for subsea field development, platform
installation, and heavy lifting. The company's fixed infrastructure assets include 6
prefabrication yards globally. Similarly, Subsea 7's asset exposure lies in its offshore
fleet and specialized equipment supporting its subsea and conventional business line.
The magnitude of this exposure is reflected in its large fleet totaling 41 vessels, of
which 29 are owned and 12 are leased. This fleet capacity provides project
management, engineering, and construction expertise primarily concentrated on
deepwater oil and gas developments, a segment highly sensitive to market shifts.
Subsea 7's onshore infrastructure, also a candidate for stranding is fabrication yards
that only 2 strategic ones are mentioned and total number is not clear.

SBM Offshore’s stranding risk is unique among the peer group because its core
business is based on asset ownership and long-term leasing. The magnitude of SBM's
exposure is due to its large, long-life fleet of 22 FPSO units which are secured under
long-term contracts of 10 to 25 years.
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Although Aker Solutions has subsea field development activities, the number of fleets
is not reported. So, stranded asset exposure is primarily concentrated in its specialized
fixed assets including 4 strategically fabrication yards located in Norway.

Technip Energies and Maire both are EC companies without owning heavy assets such
as fleet of vessels, meaning their exposure to physical stranded assets is structurally
low. However, the risk is more concentrated in the devaluation of their proprietary
technology and specialized human capital. While Technip Energies’ backlog is largely
tied to energy carriers segment including LNG, refining, and petrochemical projects,
Maire’s backlog focuses on large scale petrochemical, gas, and fertilizer plants.

Webuild’s assets have very little stranded-asset risk because its core business, rail,
hydro, and water infrastructure, is aligned with the energy transition and does not
depend on fossil fuels. As a result, the lowest risk of stranded assets among companies
in this study is for Webuild with a negligible amount of exposure followed by Technip
Energie and Maire. On the other hand, the highest stranded asset risk exposure is for
SBM Offshore and Eni. SBM Offshore’s fleet of 22 FPSO units, and Eni’s broad set of
oil-dependent upstream and refining assets, increase stranded asset risk because the
financial value of these assets depends on sustained hydrocarbon production and
market demand over. If climate policy or market shifts trigger early termination or
force production shutdowns, these long-lived, capital-intensive assets could become
stranded prematurely, with significant financial consequences.

Subsea7 and Saipem stand at the second highest risk exposure ranking mainly due to
their fleet of vessels from which drilling and deepwater operating vessels can be
considered the main source of this risk. For Aker solution, there is not enough data to
evaluate qualitatively the stranded asset risk exposure.

Snam can be considered between the low and high risk groups. Although its assets,
including transmission pipelines and storage facilities, carry the risk of stranded
assets, the transitional role of natural gas suggests that its exposure will take place later
than for oil dependent companies. As an energy transition enabler, Snam is continually
upgrading its assets; thus, its stranded-asset risk can be much lower depending on the
success of ongoing repurposing and methane-abatement investments, which help
protect installed capital against policy shifts. Critically, the company is actively
mitigating this risk, with over 2,000 km of its network already certified as hydrogen-
ready.

To mitigate the risk of stranded assets, while Eni's primary strategy is the conversion
of its traditional refineries such as Livorno and Sannazzaro to biorefineries, which aim
to generate sustainable revenue streams, SBM Offshore focuses on investing in the
upgrading its assets to zero or lower emission operating assets which does not mitigate
the risk of stranded assets. In contrast, Subsea7 and Saipem have not reported any
strategy or possibility of upgrading their vessels for other functions, but their primary
intention is to decarbonize their fleet of vessels. Both Maire and Technip Energies are
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realigning their proprietary technology and engineering capacity towards transition
markets, such as CCU and low-carbon hydrogen for Technip Energies, and the circular
economy, low-carbon fertilizer production, and clean hydrogen.

4.1.6. Regulatory change

4.1.6.1. Baseline

The results of the RTR for the baseline and incentive scenarios are reported in Table
4.6. As the baseline results show, the highest risk exposure companies are Eni and
Snam, with RTR values of approximately 770 and 655, respectively. Both companies
show high values across most KRIs, reflecting their strong exposure to hydrocarbon
activities, while their relatively lower MRI values are linked to their active efforts in
developing low carbon technologies and products.

Table 4.6. Results of RTR for both baseline and remuneration scenario

Saipem 99.51 5.80 62.15 | 189.31 | 199.53 5.52 561.82
Subsea 7 119.87 0.33 0.00 179.41 | 132.72 12.14 444.47
gﬁg?;leps 0.13 13.93 41.12 | 189.31 | 153.62 93.95 492.07
Maire 20.37 97.65 100.00 | 167.46 | 157.87 29.53 572.88
Webuild 58.00 71.76 40.02 0.00 0.00 0.00 169.79
SBM Offshore 0.00 0.00 8722 | 199.53 | 149.89 | 100.00 536.63
Aker Solution 5.47 1.10 38.54 | 180.55 | 192.46 18.51 436.63
Eni 199.53 87.07 9395 | 19349 | 197.60 0.00 771.63
Snam 194.75 | 100.00 57.74 | 190.37 | 105.52 7.58 655.95

Saipem 1347 | 580 | 6215 | 18931 | 19953 | 552 | 47577
Subsea 7 11987 | 033 0.00 | 17941 | 13272 | 1214 | 44447
gﬁg?;lez 0.13 721 | 4112 | 18931 | 153.62 | 3018 | 42157
Maire 1058 | 97.65 | 31.62 | 167.46 | 157.87 | 2953 | 494.72
Webuild 993 | 7176 | 4002 | 0.00 0.00 0.00 | 121.71
SBM Offshore | 0.00 0.00 934 | 19953 | 149.89 | 100.00 | 45875
Aker Solution | 5.47 110 | 3854 | 180.55 | 192.46 | 1851 | 436.63
Eni 631 | 2850 | 9395 | 19.61 | 197.60 | 000 | 34597
Snam 19.68 | 10000 | 5774 | 19037 | 3832 | 100 | 407.11
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Among the EC companies, the highest transition risk exposure is observed for Maire,
Saipem, and SBM Offshore. Although Maire has a relatively low El, its high EI. and
EL: values, stemming from its engineering activities in chemical and petrochemical
sectors, result in a high overall RTR. Saipem’s high RTR is mainly driven by its large
share of oil and gas activities, exposure to financial restrictions, and El: which is
relatively high among its peers as a result of GHG emissions of fleet of vessels, whereas
for SBM Offshore, the very low Eli and El> are compensated by a high Els and the
highest OGS value among all companies due to its strong focus on FPSO operations.

In the second risk exposure tier among EC firms are Technip Energies, Subsea”, and
Aker Solutions, with RTR scores of 492, 444, and 437, respectively. Despite the
relatively low emission intensity indicators of Technip Energies and Aker Solutions,
their elevated RTRs are primarily the result of high OGS and TFR values. Subsea7’s
low EI> and zero EIs reduce its RTR; however, since its reported Scope 3 emissions only
include business travel, its actual transition exposure is likely underestimated. The
lowest transition risk exposure is observed for Webuild, with an RTR of 170. Although
its OGS and TFR values make no contribution to the overall risk score due to the
company’s absence in hydrocarbon activities, its remaining exposure is mainly linked
to direct GHG emissions from construction operations.

4.1.6.2. Remuneration scenario

The integration of remuneration-based governance adjustments (G) into the RTR
indicator provides a dynamic view of how executive incentives influence exposure to
climate related risks. Each company’s reported ESG linked remuneration components
were analyzed and applied proportionally to the most relevant KRIs. For Saipem, 10%
of remuneration tied to GHG reduction and GHG avoided, including 5% short-term
and 5% long-term remuneration, was reflected as G = 1 on EIi.. Subsea7 and Aker
Solutions reported no sustainability-related incentives; therefore, G = 0 for all KRIs.
Technip Energies integrated 5% for decarbonization solutions (G = 0.5 for MRI) and
20% under a broader perspective as ESG performance. So, considering this 20% is
assigned to three or four ESG KPI G is set at 0.5 for El.. Similarly, Maire applied ESG
incentives across both short- (10%) and long-term (15%) for ESG performance,
represented as G = 0.5 for El: and G = 0.5 for Els. Webuild linked 10% of remuneration
payment to GHG intensity reduction (G = 1 for Eli), while SBM Offshore tied 15% to
25% of remuneration to sustainability performance, as its primarily focus is on
decarbonizing its FPSO fleet (G =1 for Els). Eni’s 20% GHG reduction and 15% biofuel
incentives were mapped as G = 1.5 for EI1, G=0.5 for EIz, and G =1.5 for OGS, reflecting
both operational and strategic transitions. Finally, Snam’s incentives, 5% sustainable
funding (G = 0.5 for TFR), 10% emission reduction of natural gas since it primarily
concerns methane leakage and operational gas transport emissions G is set at 1 for EI;,
and 20% low carbon business development (G =2 for MRI), highlight its dual focus on
infrastructure decarbonization and innovation readiness.
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Applying the remuneration adjustment significantly alters the relative position of
companies in terms of their regulatory transition risk. The largest reduction is
observed for Eni, whose RTR decreases by 429 points, followed by Snam with a decline
of 249 points. This change highlights how managerial incentives can influence risk
exposure, repositioning these oil and gas asset operators from the highest-risk
category to a more moderate level comparable to or even better than most EC
companies.

Among the EC companies, the greatest reduction is observed for Saipem, with a
decrease of 86 in RTR, primarily due to the governance adjustment applied to EI
indicators. SBM Offshore and Maire Tecnimont also experience a reduction of 78,
reflecting the inclusion of sustainability performance and long-term ESG targets in
their executive compensation frameworks. A reduction of 70 in RTR places Technip
Energies as the second lowest-risk EC company after Webuild. Although Webuild
already exhibited a very low level of risk exposure, applying the remuneration
adjustment further lowers its RTR. SubseaZ and Aker Solutions, which do not disclose
any sustainability-related remuneration components, maintain unchanged RTR
values.

Overall, the incentive scenario demonstrates how integrating ESG criteria into
executive remuneration can materially reduce regulatory transition risk by aligning
management decisions with emission reduction, innovation, and portfolio
diversification objectives. The magnitude of change across companies also reveals that
the governance dimension can play a decisive role in mitigating transition risks,
particularly for firms operating in carbon-intensive sectors.

4.1.6.3. Natural Gas scenario with and without remuneration scenarios

For better comparison, the results of four defined scenarios are illustrated in Figure
4.5. In the NG scenario, where natural gas is considered a transitional activity, a
significant shift is observed in the ranking of companies’ risk exposure. The RTR of
Technip Energies drops sharply to 243, positioning it alongside Webuild as the
company with the lowest exposure to regulatory and, consequently, climate transition
risk. This outcome demonstrates how recognizing natural gas as a transitional activity
can place an engineering and construction firm operating primarily in the gas sector
at a similar level of climate-related risk exposure as a company fully dedicated to
sustainable infrastructure. However, it is important to note that with the progressive
tightening of decarbonization policies, Webuild is likely to remain a low-risk
company, whereas Technip Energies could face a sharp increase in risk over time.

While Eni shows only a minor change under this scenario, Snam experiences a
substantial reduction in RTR due to the full alignment of its activities with natural gas
operations. Among EC companies, Saipem ranks as the second lowest-risk firm after
Technip Energies but still with a considerable difference of 187 in RTR. Conversely,
SBM Offshore and Maire Tecnimont show higher relative risk exposure, emerging as
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the highest-risk companies in comparison to the baseline scenario. This increase
reflects their stronger dependence on oil-related activities, which remain highly
vulnerable to regulatory tightening and market shifts away from conventional

hydrocarbons.
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Figure 4.5. Results of RTR indicator across all defined scenarios

By applying the remuneration adjustment in the NG-as-transition scenario, Webuild
loses its position as the lowest risk company from previous scenarios, overtaken by
Technip Energies and Snam. This shift highlights how the combination of natural gas
recognition and governance incentives substantially improves the relative positioning
of companies with strong gas portfolios and structured sustainability linked
remuneration. Eni experiences a significant reduction in RTR, aligning its risk
exposure with that of Saipem, indicating that managerial incentives can effectively
mitigate transition risks even in traditional high emission sectors. Despite these
improvements, SBM Offshore and Maire remain the highest risk companies, as their
portfolios are still heavily dependent on oil related. Overall, this scenario demonstrates
that both business model composition and executive governance mechanisms play a
decisive role in determining how companies adapt to evolving regulatory and market
conditions in the transition toward a low carbon economy.
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4.2. Pollution

4.2.1. Risks and impacts

Saipem identifies pollution as a material topic mainly related to spills and accidental
releases of oil, sludge, or hazardous substances during operations. These events can
contaminate soil and water and are addressed within the company’s HSE framework
to prevent unplanned emissions and releases. Maire does not classify pollution as
material within its own operations, as environmental management is already
integrated under ISO 14001. However, it considers pollution relevant along the value
chain, focusing on air, water, and soil contamination linked to suppliers and projects.
The company also highlights risks from microplastic pollution, emphasizing the need
for biodegradable and recyclable materials.

Webuild reports limited direct emissions due to efficient internal processes but
recognizes pollution from upstream activities such as materials production and
transport. Identified impacts include atmospheric emissions, particularly NOy, SO,
and PM;,, as well as positive contributions to water quality through wastewater and
desalination projects. Aker Solutions identifies spills management as its main
pollution-related impact, given its operations in marine environments. The company
highlights the risk of accidental discharges of hazardous materials from construction
and fabrication sites, requiring preventive and emergency control measures.

Eni identifies pollution as a material operational and environmental risk, including air
emissions, wastewater discharges, and oil or chemical spills. These impacts result from
hydrocarbon production, refining, and transport activities. Despite reported
improvements, Eni acknowledges continuing risks linked to emissions and accidental
releases across its operations and value chain. Similarly, Snam reports pollution
impacts primarily related to NOy and CO emissions from gas compressor and storage
plants, which affect local air quality. Its 2024 materiality assessment confirmed these
as significant environmental impacts, though the company notes a 25% reduction in
NOy emissions compared with 2023.

4.2.2. Mitigation strategies

Saipem integrates pollution prevention into its environmental management systems,
focusing on avoiding spills and accidental releases across all project phases. Its policies
promote resource protection and compliance with international standards, supported
by spill-prevention and response plans, staff training, and regular emergency drills. In
2024, Saipem conducted 292 spill-response exercises and continued reporting through
an internal monitoring system. The company’s 2024-2027 Sustainability Plan also
includes the replacement of mineral oils with biodegradable alternatives to limit
contamination risks.
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Maire’s environmental policies focus on pollution prevention, monitoring, and
technological innovation under ISO 14001 and ISO 45001 certification. Oversight is
ensured by the Board of Directors and a Sustainability Committee. Pollution
mitigation extends to the value chain through supplier environmental screening and
adoption of best available techniques. The company also develops technologies for
depolymerization, recycling, and biodegradable plastics to address microplastic
pollution, targeting one new technology by 2024 and two by 2034.

Webuild embeds pollution control within its Environmental and Sustainability Codes,
requiring suppliers and subcontractors to comply with strict environmental standards.
It focuses on limiting upstream emissions by maintaining low-emission equipment,
optimizing site logistics, promoting collective transport for workers, and sourcing
materials locally. The company also contributes to water quality improvement
through projects such as wastewater and desalination plants, which form part of its
sustainability commitments.

Aker Solutions manages pollution through its HSSE policy and procedures for
environmental risk assessment, emergency management, and incident follow-up. The
company emphasizes prevention, preparedness, and response, supported by
employee training, spill simulations, and audits under ISO 14001. While no
quantitative pollution targets are in place, Aker Solutions maintained a record of zero
reportable spills in 2024, demonstrating the effectiveness of its preventive systems.

Eni combines technological innovation and preventive maintenance to manage
pollution risks. The company applies best available technologies to reduce emissions
and discharges while ensuring compliance with the Industrial Emissions Directive. In
2024, Eni invested over €80 million in pollution prevention and remediation projects,
including advanced monitoring systems for pipelines. Its 2025-2028 Strategic Plan
allocates €5.6 billion to environmental protection, remediation, and spill prevention,
reinforcing its long-term commitment to pollution reduction.

Snam’s pollution management is guided by its HSEQ and Asset Management policies,
which integrate prevention into operations. In 2024, the company invested €13 million
in pollution-prevention initiatives, installing electric compressors and dry low-
emission turbines to reduce NOy and CO emissions. Continuous monitoring ensures
compliance with ISO and EU standards, supporting Snam’s broader goal of
modernizing infrastructure and minimizing air quality impacts.

As a result, across the six companies, pollution is recognized as an environmental
concern, though the degree of materiality and strategic integration differs. Saipem,
Aker Solutions, and Eni explicitly link pollution to operational and reputational risks,
mainly related to spills and accidental releases. Their disclosures emphasize
prevention, emergency preparedness, and monitoring systems, reflecting the higher
exposure of oil and gas service companies to contamination events. Eni shows the most
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advanced integration, combining detailed quantitative data with long-term financial
commitments to prevention and remediation.

In contrast, Maire, Webuild, and Snam treat pollution primarily as an operational
impact managed through compliance and efficiency measures rather than as a
financial risk. Maire focuses on innovation and value-chain management, addressing
pollution through low-impact technologies and biodegradable materials. Webuild
highlights upstream emissions and the positive effects of its water infrastructure
projects but lacks measurable performance targets. Snam provides quantitative data
on NOy and CO emissions and demonstrates progress in reducing air pollutants,
although it does not define pollution as a financial exposure.

4.3. Water and marine resources

Data disclosed by companies regarding water resources withdrawal, consumption,
and discharge used for calculating KRIs are presented in Table 4.7. As it can be seen in
this table, Subsea7, SBM Offshore, and Aker Solutions did not disclose any data foe
the ESRS-E3, water and marine resources.

Table 4.7. Water related data disclosed by companies

Saipem 3,657,264 885,136 2,772,129 3,657,264 1,460,352 1,772,403 1,772,403 408,648
Technip 1,661 60 1,601 877 687 1,495 877 679
Energies
Maire 176 12 164 176 12 164
Webuild 15,601 0 15,601 3,856 11,746 13,177 3,257 9,921
Eni 1,162,000,000 1,032,000,000 127,000,000 45,000,000  1,135,000,000 23,240,000 17,000,000
Snam 105517322 105,228,550 288,772 117,498 105,399,824 105,320 80,548 24772

The results of water related risks” KRIs are presented in Figure 4.6. As is shown in
Figure 4.6, The lowest risk is observed for Snam, which shows low WI and WSER
values at 81 and 36% respectively. However, its WDR stands at 60%, and there is no
disclosure regarding the volume of water recycled or re-used. While Saipem and
Technip Energies report the same WDR value, Saipem demonstrates a lower overall
risk with a WSER of 48% and WI of 190 compared to 90% and 130 for Technip Energies.
The reported water recycling rates, 7% for Saipem and 18% for Technip, indicate
considerable potential to further mitigate water-related risks through reuse and
efficiency improvements. Webuild and Maire show the highest exposure to water risk.
For Maire, both WSER and WDR reach 100% and 93%, respectively, revealing a strong
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dependency on water resources in stressed areas and limited efficiency in reuse, as no
water recycling is reported. In contrast, Webuild, despite a high WSER of 84% and
WDR of 75%, compensates partially through a 25% recycling and re-use rate.
However, its very high WI of 1,415 highlights a substantial reliance on water for value
generation. Overall, the highest risk is associated with Maire, followed by Webuild,
while Technip Energies shows moderate exposure and Snam and Saipem demonstrate
lower relative risks.

Eni’s water dependency is reported as 2% (23 Mm?) of total withdrawal in water-
stressed areas, approximately 22 times higher than Saipem and Technip Energies.
Although Eni presents the highest WI at 1,430 and a WDR of 97%, the company’s
strong performance in reusing 90% of discharged water significantly reduces its
overall exposure. However, due to the differences in operational nature, comparing
Eni with engineering and construction companies may not provide a fair assessment,
as its oil and gas asset operations are inherently more water intensive.

WI (m3/ME€)
120%
100% Eni
Maire
80%
Webuild
& oo
60% Snam
=
40% Saipem Techn‘ergies
20%
0%
0% 20% 40% 60% 80% 100% 120%

WSER

Figure 4.6. Results of calculated KRIs for water related risks including WSER, WDR, and WI

The results of the KRIs also indicate that the highest WI values for Eni and Webuild
reflect the water-intensive character of oil asset operations and large-scale
infrastructure construction. In contrast, EPC activities within the oil and gas industry
exhibit lower water dependency, as seen for Saipem, Technip Energies, and Snam,
whose operations focus more on project delivery and engineering services than asset
operation. Moreover, NG related operations, represented by Snam, appear to have the
lowest dependency on freshwater withdrawal. It is important to note that the results
for Maire are not reliable and should be interpreted with caution. Maire provides
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separate water data for its operations and for subcontractors, with subcontractors
using nearly three times more water than the company itself. Moreover, the data
disclosed for subcontractors contains internal inconsistencies. So, subcontractor data
were excluded from the KRI calculations to ensure comparability and reliability across
companies.

Water-related risk mitigation among the analyzed companies varies in maturity and
scope but generally centers on governance, efficiency, and innovation. Eni
demonstrates the most structured and ambitious approach, aiming to achieve water
positivity by 2050 (and by 2035 in high-risk sites) through basin-level management,
reuse of produced and remediated water, and desalination. Regular exposure
assessments are conducted for both assets and suppliers to strengthen water
stewardship.

Saipem and Snam display lower water-related risks, underpinned by strong
governance structures in which water management policies are approved and
overseen at the highest corporate levels. Snam’s framework emphasizes prevention
and compliance, promoting efficient use, reuse, and staff awareness, while Saipem
complements this with technological solutions, site-level monitoring, and specific
reuse targets, such as achieving 70% reduction in domestic water use and 50% reuse
in hydrotesting.

Among higher-risk companies, Maire has recently begun strengthening its water
strategy by establishing a Water Management Task Force to define quantitative
reduction and recycling targets and to monitor consumption at offices, construction
sites, and operational facilities. Similarly, Webuild addresses water efficiency through
project-based optimization, integrating digital tools such as the Webuild Water
Efficiency system and adopting onsite reuse practices, including rainwater recovery,
though it still lacks measurable public targets. Technip Energies is advancing toward
a comprehensive global water management policy, guided by its 3R approach—
Reduce, Reuse, and Recycle—and has already committed to a 50% water recycling
target by 2025. It systematically monitors water withdrawals and discharges,
conducting audits and addressing any non-compliance as environmental incidents.

The analysis of KRI results, mitigation actions, and strategic plans indicates a strong
relation between the maturity of a company's water management policies and its
overall risk profile. Companies that have already established robust water
management frameworks, supported by comprehensive data disclosure and clearly
defined targets, show lower risks. In contrast, companies that have recently started to
implement water-related policies and set quantitative targets tend to provide less
transparent or incomplete data and consequently display higher risk exposure in the
KSI assessment. As a result, a well-engaged governance, transparent reporting, and
long-term strategic planning are critical for effectively managing and mitigating water
risks.
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4.4. Biodiversity and ecosystems

4.4.1. Risks and Impacts

Saipem reported that in 2024, 159 sites were analyzed —excluding vessels—to assess
their proximity to IUCN and UNESCO areas and Natura 2000 sites. No criticalities
were identified, as all mapped sites are located outside IUCN and UNESCO areas;
however, one site was found within a Natura 2000 area, indicating limited potential
exposure to biodiversity-sensitive zones.

Technip Energies acknowledges that its engineering and construction projects can
generate potential impacts on biodiversity through land-use change, habitat alteration,
and disturbance to local ecosystems. These effects are particularly relevant for projects
situated near ecologically sensitive or protected areas. Maire recognizes that its project
activities, especially during the construction phase, can affect natural habitats, leading
to soil sealing, vegetation loss, and local biodiversity disturbance. Similarly, Webuild’s
large-scale infrastructure projects have the potential to cause habitat fragmentation,
alteration of land surfaces, and interference with wildlife movement, particularly in
high-value ecological zones. On the other hand, Aker Solutions highlights the
environmental pressures associated with both its offshore and onshore operations,
where interactions with marine and coastal ecosystems represent a key area of
concern. The company’s operations, particularly in coastal and subsea environments,
are exposed to potential biodiversity risks linked to habitat disruption.

Eni reports operating 32 concessions covering approximately 655,000 hectares and 28
sites overlapping with biodiversity conservation areas. The company recognizes that
its activities in these regions may directly or indirectly affect species and habitats of
high ecological value, particularly in areas adjacent to protected or sensitive
ecosystems. However, Snam identifies biodiversity risks associated with its extensive
infrastructure network, including pipelines, compressor stations, and other facilities
intersecting ecologically relevant areas. The company highlights two primary risk
categories: potential delays or denial of construction permits due to environmental
constraints, and biodiversity alterations that could affect service continuity or asset

integrity.
4.4.2. Mitigation strategies

Saipem integrates biodiversity protection into its sustainability framework through
preventive planning and environmental risk assessment at all project stages. The
company implements its Biodiversity and Ecosystem Services Management
Procedure, which ensures that impacts on ecosystems are identified, monitored, and
minimized during design, construction, and operation. Saipem applies a mitigation
hierarchy that prioritizes avoidance, minimization, restoration, and offsetting of
environmental impacts, while biodiversity monitoring programs are implemented to



4| Results and Discussion 81

assess the effectiveness of mitigation actions. Environmental impact studies are carried
out before project execution to evaluate potential effects on protected or sensitive
habitats, and the company applies specific operational controls in such areas.
Collaboration with local stakeholders and environmental authorities supports the
development of site-specific mitigation plans, while employee training programs
promote awareness of biodiversity conservation across the organization.

Technip Energies has adopted a structured approach to biodiversity management
through its environmental and social management framework, which is aligned with
international standards such as the IFC Performance Standards. The company’s
policies emphasize the prevention of biodiversity loss and the protection of ecosystem
services in all engineering and construction projects. Biodiversity impact assessments
are systematically conducted during the early phases of project development, and a
biodiversity management plan is implemented where necessary. The company
integrates biodiversity considerations into project design by identifying avoidance and
minimization measures and conducts environmental monitoring to track the
effectiveness of these actions. Technip Energies also promotes biodiversity awareness
among employees and partners and collaborates with clients to implement best
practices that enhance ecological resilience at project sites.

Maire incorporates biodiversity protection into its sustainability strategy and
governance structure, guided by its Health, Safety, Environment, and Quality (HSEQ)
policy. The company follows a precautionary approach to minimize its impacts on
biodiversity and ecosystems across project lifecycles. Environmental Impact
Assessments (EIAs) are performed for all relevant projects, with a focus on protecting
natural habitats and reducing land disturbance. Maire applies the mitigation hierarchy
to avoid and minimize negative impacts, with specific attention to restoration and
offset measures. In 2024, the company reinforced its commitment to biodiversity by
introducing a Biodiversity Management Procedure that formalizes the evaluation and
monitoring of impacts on terrestrial and aquatic ecosystems. The company also
engages with local stakeholders and environmental organizations to promote
awareness and ensure the alignment of projects with regional biodiversity
conservation goals.

Webuild addresses biodiversity and ecosystem protection through its Environmental
and Biodiversity Policy, which establishes the principles for safeguarding natural
habitats during construction and operational activities. The company integrates
biodiversity management into its Environmental Management System, applying the
mitigation hierarchy to avoid, reduce, and compensate for ecological impacts. Webuild
carries out biodiversity baseline studies and environmental impact assessments for
projects located in sensitive or protected areas. The company also develops site-
specific Biodiversity Action Plans (BAPs) to manage and monitor impacts and
collaborates with local authorities, universities, and research institutions to promote
conservation and restoration initiatives. Practical actions include habitat restoration,
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reforestation, and ecological monitoring to evaluate recovery after construction
activities. Training and capacity-building programs are delivered to raise
environmental awareness among employees and subcontractors.

Aker Solutions embeds biodiversity and ecosystem considerations within its HSE
(Health, Safety, and Environment) management framework. The company assesses
potential biodiversity impacts during project design and execution and implements
mitigation measures to minimize disturbance to natural habitats. Aker Solutions
applies an environmental risk-based approach, integrating biodiversity into
environmental impact assessments and site management practices. The company
emphasizes the use of environmental baselines to understand pre-project ecological
conditions and ensure appropriate restoration after project completion. Furthermore,
Aker Solutions engages with clients and partners to align project delivery with
biodiversity conservation standards and contributes to initiatives supporting marine
and terrestrial habitat protection in its operational regions.

Eni’s biodiversity and ecosystem strategy follows a “No Net Loss” and “Nature
Positive” approach, aligned with global frameworks such as the Global Biodiversity
Framework and the Taskforce on Nature-related Financial Disclosures (TNFD). The
company applies biodiversity and ecosystem service assessments to evaluate
dependencies and impacts in all new industrial and exploration projects. Eni’s strategy
is structured around the mitigation hierarchy and the principle of the “nature-based
solutions,” integrating restoration and offset projects into business operations. The
company implements Biodiversity Management Plans for sites located near or within
protected or sensitive areas, with particular attention to ecosystem restoration and
monitoring of post-intervention recovery. Eni collaborates with research institutions,
NGOs, and local communities on reforestation, habitat rehabilitation, and mangrove
restoration projects in several countries. The company’s biodiversity targets include
achieving no net loss of biodiversity in all new projects and contributing to nature-
positive outcomes by 2030.

Snam has established a structured governance framework for biodiversity and
ecosystems within its HSE and Energy Management System. The company’s approach
is guided by the principle of zero net land conversion, committing to avoid any
permanent transformation of natural habitats. Snam systematically applies the
mitigation hierarchy, focusing on avoidance, minimization, and compensation of
impacts across its infrastructure network. Biodiversity monitoring is carried out along
gas pipelines and compressor stations, with specific measures for vegetation
management and soil restoration. The company participates in national and
international initiatives to promote ecosystem restoration and biodiversity protection,
including reforestation and the preservation of protected areas near its facilities.
Training and awareness campaigns are implemented to promote biodiversity-friendly
practices among employees and contractors, while the company continuously
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improves biodiversity performance through technological innovation and
collaboration with environmental organizations.

The analysis of risks related to biodiversity and mitigation strategies indicates a clear
difference in the maturity and depth of corporate responses among the analyzed
companies. Companies such as Eni, Saipem, and Snam exhibit structured and
governance integrated biodiversity management, supported by clear procedures,
monitoring systems, and alignment with international frameworks such as the Global
Biodiversity Framework and TNFD. These firms demonstrate a transition from
compliance oriented management to strategic integration, linking biodiversity
conservation with operational resilience. In contrast, other companies including
Technip Energies, Maire, Webuild, and Aker Solutions primarily address biodiversity
impacts through project level assessments and mitigation plans, often focusing on
preventing or minimizing direct site specific impacts. While these measures contribute
to local ecosystem protection, they remain largely reactive and fragmented, lacking a
systemic approach to biodiversity restoration or nature positive outcomes.

4.5. Resource consumption and circular economy

4.5.1. Waste generation and disposal risk

The data on waste management practices and the results of the WMR indicator are
presented in Table 4.8. It is important to note that Subsea7, SBM Offshore, and Snam
did not disclose any data related to waste management.

Table 4.8. Waste management data disclosed by companies and results of WMR

Company Saipem Tec@ip Maire | Webuild Ak?ir Eni
Energies Solution
Other disposal options (%) 79.11 1.49 0.40 418 1.20 72.73
Total Landfilling (%) 8.08 2.44 11.32 28.19 12.06 4.55
Incineration (%) 0.17 0.15 0.04 0.02 0.02 0
Energy Recovery (%) 0 0.06 0 0 38.35 0
Recovery (%) 0 89.46 0.85 23.34 0 0
Total Recycling (%) 9.75 6.47 25.40 10.45 48.01 21
Reuse (%) 0 0 61.99 33.81 0.35 0
Total Recovery (%) 9.75 95.92 88.24 67.60 48.37 21
Waste Intensity (ton/ME€) 84.07 64.83 37.15 399.24 4.30 49.55
WMR 12.35 0.55 1.53 4.25 5.96 10.89

The results in Table 4.8 show that the highest exposure to waste management and
regulatory risk is observed for Saipem and Eni, with WMR values of 12.35 and 10.89
respectively. Although Saipem reports a 50% recycling rate for hazardous waste, its
minimal recycling of non-hazardous waste and more than 85% reliance on disposal
place it as the company with the highest risk exposure. Similarly, Eni shows a high
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dependency on disposal (approximately 75%) but a better recycling performance of
21%, resulting in a slightly lower risk score compared with Saipem. Waste intensity
figures of 84 t/ME€ for Saipem and 50 t/ME€ for Eni indicate that while Eni, as an asset
operator, generates less waste per unit of revenue than Saipem, both remain in a
comparable high-risk category due to weak recovery and recycling performance.

The second group of companies, Aker Solutions and Webuild, show considerably
lower WMR values of 5.96 and 4.25, respectively. Aker Solutions” waste originates
primarily from engineering, construction, and decommissioning activities, with a
composition dominated by recyclable materials such as steel (36%) and wood (15%),
resulting in nearly 50% recycling. Despite the lowest waste intensity among all
companies (4.3 t/M€) and 38% energy recovery with only 13% disposal, Aker Solutions
remains approximately 20% below the EU 70% recovery target, keeping the firm in a
moderate risk category. Webuild, on the other hand, displays the highest waste
intensity (approximately 400 t/ME€), reflecting its business model focused on large scale
sustainable infrastructure projects. With excavation waste representing nearly 70% of
its total waste, mainly from sustainable mobility and sustainable water projects, the
company achieves a total recovery rate of 67%. This results in a WMR of 4.25,
positioning Webuild among the lowest-risk companies, only 3 percentage points
below the EU recovery target.

The lowest-risk group consists of Maire Tecnimont and Technip Energies, with WMR
scores of 1.53 and 0.55, respectively. Maire Tecnimont reports that non-hazardous
waste from its subsidiary Tecnimont S.p.A. primarily consists of wastewater from
construction site offices and worker accommodations, which undergoes pre-treatment
before being reintroduced into the water cycle, and the reason why waste recovery
rate is very high (92%), is largely due to the quantity of wastewater produced. Since
wastewater volumes are not reported in quantitative terms (e.g., weight or
percentage), its inclusion may artificially increase the company’s recovery rate,
making the results less comparable with other firms reporting solid waste only.
Technip Energies, which records the lowest WMR of 0.55, indicates that most of its
waste consists of non-hazardous materials such as soil, rock, and dredged materials
generated by EPC projects. The company notes that the extent of recycling depends
largely on local infrastructure availability. The 89% recovery rate reported is likely
associated mainly with backfilling operations, reflecting effective but project-specific
waste reuse practices rather than circular material recovery.

All the companies analyzed have adopted structured measures to mitigate waste
management risks, combining compliance-oriented systems with proactive initiatives
for prevention, reduction, and recovery. Technip Energies, Maire, and Webuild have
established waste management frameworks that prioritize segregation, recovery, and
recycling to minimize landfill disposal. They implement strict waste categorization
and monitoring, supported by supplier compliance programs and collaborations with
authorized waste treatment operators. These companies increasingly focus on the
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reuse of excavation materials and by-products, integrating waste management into
project design and execution to reduce environmental impacts at source. Aker
Solutions and Saipem emphasize technological and procedural innovation, applying
circular management principles to minimize waste generation and enhance
traceability. Their actions include pilot systems for on-site waste reduction, use of
recycled materials, and water systems designed to eliminate single-use plastics. Eni,
with its global operations, focuses on full waste traceability, remediation of
contaminated sites, and regulatory compliance across jurisdictions, combining
prevention and valorization strategies to reduce hazardous and non-hazardous waste
volumes. Collectively, these companies align their mitigation efforts with circular
resource management, implementing preventive hierarchies, investing in material
recovery technologies, and ensuring that waste is increasingly viewed as a recoverable
resource rather than a disposal challenge.

4.5.2. Circular economy initiatives

Circular economy principles are increasingly embedded in the sustainability
frameworks of the analyzed companies. Their initiatives emphasize material
efficiency, waste reduction, and design innovation to extend asset lifecycles and
reduce reliance on virgin resources.

Technip Energies integrates circularity through eco-design and resource optimization
across project lifecycles. It promotes material recovery, reuse, and recycling in
collaboration with suppliers and clients, embedding life cycle assessments into
engineering and procurement processes. Its environmental management system
ensures systematic waste minimization and material efficiency in large-scale industrial
projects.

Maire aligns circular initiatives with its low-carbon strategy by promoting reuse and
recovery and reducing raw material extraction. The company also develops low-
carbon concrete, reuses excavated soil and applies digital tools such as Webuild
Circular to monitor performance and support continuous improvement in
construction activities.

Webuild operationalizes circularity through process optimization, material reuse, and
by-product valorization. Its projects integrate waste reuse into design and site
management, using recycled and low-impact materials to minimize environmental
impact. The company also invests in research and partnerships to advance circular
practices and develop low-carbon, resource-efficient work sites.

Aker Solutions incorporates circularity through product design, refurbishment, and
service innovation. It uses 3D-printing for material reprocessing, extends asset life
through predictive maintenance, and applies drone technologies to improve
efficiency. In 2024, recycled materials represented 18% of total inflows, mainly metals
used in manufacturing and construction.
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Eni integrates circular economy concepts across its operations, particularly in its
transformation of traditional refineries into biorefineries and through Waste to
Chemicals technology, which converts non-recyclable waste into circular methanol
and hydrogen. It also promotes the reuse of by-products and development of recycled
polymers and bioplastics. Eni’s initiatives extend to circularity metrics and pilot
projects focused on measuring and verifying circular performance in collaboration
with research institutions and standardization bodies

Saipem integrates circularity into projects by minimizing resource use, repurposing
existing assets, and developing recycling technologies. Examples include converting
the Scarabeo 5 drilling unit into a floating production unit and partnering with
ChemPET for chemical PET recycling. Saipem’s sustainability plan 2025-2028 further
strengthens these efforts by expanding recycling targets and integrating circular
design principles into project execution.

While circular economy principles are increasingly integrated into corporate
sustainability strategies, their implementation across the sector remains largely
transitional. Most initiatives prioritize waste reduction, recycling, and material
recovery at the project level rather than driving systemic change across the full value
chain. Current practices demonstrate progress in improving resource efficiency and
reducing dependence on virgin materials, yet they often emphasize compliance and
operational efficiency more than innovation in product design or business models.

A key strength lies in the growing adoption of eco-design frameworks, lifecycle
assessments, and digital tools that enable better monitoring and resource optimization.
Companies are also increasingly investing in material reuse, low-carbon construction
materials, and process optimization, as well as in the repurposing of existing assets, an
approach that extends asset lifecycles and reduces the need for new resource
extraction. These efforts reflect a broader recognition of circularity’s strategic
importance. However, most initiatives remain incremental and lack measurable
evidence of closed-loop systems or standardized circular performance indicators.
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5 Conclusion and future developments

This study developed and applied a structured methodology to assess and compare
the magnitude of environmental sustainability risks among major Engineering and
Construction (EC) companies. The preliminary study identified key environmental
risks in alignment with the Corporate Sustainability Reporting Directive (CSRD) and
European Sustainability Reporting Standards (ESRS), mapping them to the specific
business activities of the EC sector. The analysis was based on publicly disclosed
corporate sustainability and annual reports, with the goal of determining which
environmental risks could be quantified through measurable indicators. For risks with
sufficient data, Key Risk Indicators (KRIs) were developed or adapted from existing
frameworks to evaluate risk exposure and enable comparison among companies.
Where data were unavailable or inconsistent, the assessment was conducted
qualitatively, focusing on identifying structural vulnerabilities and mitigation
strategies.

The results for the three emission intensity (EI) indicators highlight distinct but
interrelated aspects of climate transition risk. El1, scope 1 emissions, showed that asset
operators such as Eni and Snam exhibit the highest exposure due to large-scale
infrastructure and energy production activities, while EC firms with project-based
operations such as Technip Energies and Webuild maintain significantly lower
intensities. While the highest EI: among EC companies are for Saipem and Subsea?
because of their fleet of vessels.

EL, representing indirect emissions from purchased electricity, highlights companies’
exposure to power-sector decarbonization and electricity-related transition risks. The
highest EI, values were recorded for Snam and Eni, reflecting their energy intensive
asset operations. Among EC companies, Maire showed highest El. followed by
Webuild due to electrification of equipment in construction sites while not having
enough access to renewable sources. In contrast, Aker Solutions and SubseaZ
displayed the lowest EL> values, benefiting from operations in regions with a high
share of renewable power. Overall, EL> results reveal two main risk drivers: 1. the
carbon intensity of local grids and 2. reliance on Energy Attribute Certificates (EACs).

Els not only captures the risks related to meeting net-zero targets and managing
supply-chain decarbonization but also highlights different dimensions of transition
risk across business models. For asset operators like Eni, downstream emissions
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dominate, reflecting dependency on high-carbon products. For companies such as
SBM Offshore, these emissions arise from leased assets operating in emission-intensive
sectors like oil and gas. In contrast, EC firms mainly face upstream emissions linked to
the carbon intensity of materials and suppliers. Monitoring the emission intensity of
oil and gas operators such as Eni and Snam is therefore important for EC companies,
as it indicates potential regulatory and market pressures that could reduce demand for
traditional hydrocarbon projects.

The results for the Oil and Gas Share (OGS) indicator revealed that exposure to
declining hydrocarbon demand is strongly influenced by business model composition.
While the overall risk exposure is high for all EC companies, Webuild exposure is zero
due to its exclusive focus on sustainable infrastructure. The highest exposure was
observed for SBM Offshore, which derives its entire revenue from oil and gas
operations followed by Saipem and Technip Energies. The results of the OGS, which
exclude Natural Gas (NG) activities, show that companies with higher NG portfolios
such as Technip Energies, Saipem, and Snam face lower competitiveness risks.

The Taxonomy Financing Risk (TFR) results indicate that the highest exposure to
financing and investment restrictions is for Saipem, Eni, and Aker Solutions, all of
which exhibit very low Taxonomy aligned turnover and Capex. Their portfolios
remain concentrated in hydrocarbon that increase their vulnerability to stricter
financial regulations. In contrast, Webuild showed the lowest risk with high alignment
of both turnover and Capex reflecting a structurally sustainable business model. The
NG scenario (TFRinenG) demonstrated that recognizing NG as a transitional activity can
temporarily reduce financial risk for companies with large gas portfolios, such as
Snam, Technip Energies, and Saipem. However, this effect is time-bound, as the long-
term alignment of revenue and capital investment with non-fossil activities remains
the ultimate determinant of financial resilience.

The Market Readiness Indicator (MRI) results reflect varying levels of maturity in
developing and commercializing low carbon products and technologies. SBM
Offshore and Technip Energies display the highest exposure due to their limited
turnover from Taxonomy eligible activities and early-stage innovation portfolios,
whereas Webuild and Eni lead in market readiness with the highest eligible revenues
and operational maturity of low carbon products. The results overall indicate that
innovation-oriented investment is increasingly shaping competitiveness, and
companies with mature, diversified, and market-deployed low carbon offerings show
lower exposure to transition and market-readiness risks.

The composite RTR integrates multiple KRIs to assess the combined effect of
regulatory changes exposure under different scenarios. Under the baseline, the highest
risk was observed for Eni and Snam, consistent with their strong hydrocarbon
dependency. Among EC companies, Saipem, Maire Tecnimont, and SBM Offshore
showed the greatest exposure, while Webuild ranked lowest due to its business
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activities concentrate in sustainable infrastructure. When remuneration-based
governance adjustments were applied, companies such as Eni, Snam, and Saipem
experienced significant reductions in RTR, highlighting how ESG linked executive
incentives can influence mitigating risk exposure. The NG scenario further illustrated
how transitional energy activities temporarily reduce regulatory risk for firms such as
Snam, Technip Energies, and Saipem with high NG portfolio, while oil-focused
portfolios remain more exposed.

Quantitative analysis of stranded asset risk was infeasible due to data limitations;
therefore, a qualitative comparative assessment was conducted. The results identified
SBM Offshore and Eni as the most exposed, given their extensive portfolios of long-
lived, hydrocarbon dependent assets. Subsea” and Saipem also face elevated risks due
to their specialized offshore fleets. In contrast, Webuild, Technip Energies, and Maire
exhibit minimal exposure, as they do not own high value hydrocarbon assets.

For pollution risks, companies display a preventive and compliance-oriented
approach, with limited quantification of pollution risks or financial implications.
While Eni, Snam, and Saipem report measurable emission reductions, most other firms
focus on management systems and policies without clear performance indicators. The
results suggest that pollution management in the EC industry remains primarily
compliance-driven, with gradual progress toward a more risk based and performance
oriented approach.

The results of KRIs for water scarcity risk, Water Intensity (WI), Water Stress Exposure
Ratio (WSER), and Water Discharge Ratio (WDR), demonstrate significant variation
among companies. Snam and Saipem exhibit the lowest relative risks due to low water
dependency and strong governance systems. Technip Energies shows moderate
exposure, while Maire and Webuild face the highest risk levels due to high
dependency on freshwater withdrawals in stressed regions and limited reuse
efficiency. Eni’s strong reuse rate mitigates part of its exposure despite high absolute
withdrawal volumes.

For biodiversity and ecosystem risks, the findings suggest that companies with
established biodiversity governance and long-term strategic planning exhibit lower
exposure to ecological and regulatory risks, while those relying on project based
mitigation actions are still in an early stage of integrating biodiversity considerations
into broader corporate decision making. Eni, Saipem, and Snam demonstrate
advanced integration through structured biodiversity management systems aligned
with the Global Biodiversity Framework and TNFD principles, while Technip
Energies, Maire, Webuild, and Aker Solutions primarily manage biodiversity through
local mitigation measures rather than systemic, company-wide strategies.

The Waste Management Risk (WMR) results reveal that Saipem and Eni have the
highest exposure due to high disposal rates and limited recycling, while Technip
Energies and Maire exhibit the lowest risk thanks to high recovery and recycling
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performance. Webuild and Aker Solutions fall in a moderate category, balancing good
recovery rates with varying waste intensities. Across the sector, circular economy
initiatives are increasingly embedded in sustainability frameworks, but most remain
transitional and project-specific rather than systemic. Companies emphasize material
recovery, reuse, and eco-design, yet measurable progress toward closed-loop models
is limited.

While this study is an effort to provide a comprehensive framework for assessing
environmental sustainability risks in the Engineering and Construction industry, some
limitations should be acknowledged. The analysis relies on publicly disclosed
information, which varies in scope, detail, and consistency across companies, leading
to potential data gaps and comparability challenges. Some risk areas, such as physical
climate risk and stranded assets, could not be quantified due to the absence of
standardized or complete datasets. In some cases, data availability posed a major
challenge, requiring estimation or interpretation to maintain comparability. Examples
include estimating the share of oil and gas revenue for certain companies, inferring
values for remuneration indicators when only general ESG performance links were
disclosed, and reconciling differences in reporting boundaries and definitions. These
estimations, while based on best available evidence, introduce some uncertainty into
the results and highlight the need for greater transparency in corporate sustainability
reporting.

Future research could build on this study by expanding the dataset and incorporating
additional years to analyze trends in companies’ transition and environmental risk
profiles over time. Another valuable direction would be to examine the financial
implications of sustainability risks, linking environmental indicators to credit ratings,
investment costs, or market performance. Further work could also focus on developing
financial models that integrate sustainability risks and translate them into monetary
terms to better quantify their potential impact. Finally, expanding the analysis to other
industries and conducting cross-industry comparisons could provide broader insights
into sectoral differences in exposure, disclosure practices, and resilience to
environmental sustainability risks.
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A Appendix

Appendix 1. Climate Change risk descriptions disclosed by companies

Company

Risk description

Saipem

Asset integrity and transportation accidents: Major Assets Integrity and Transportation accidents with damage to
people, the environment, assets, projects and reputation.

Health risks: The occurrence of events with potential effects on the health of workers and people living near
operations and/or with over-time exposure capable of causing work-related diseases. This risk, exacerbated by
climate change, could have reputational and market effects for Saipem (e.g., low confidence among stakeholders,
including financial stakeholders and clients; costs related to business interruptions and decreased market demand
due to reputational damage), as well as legal consequences (e.g., legal disputes, sanctions).

Operational disruptions: Unavailability of fleets, yards, ships, vehicles, services or infrastructures for the execution
of “low carbon” and “green” projects connected to energy transition. This risk, intensified by extreme weather
events, may lead to increased operational costs for Saipem due to delays and restoration of business operations, loss
of business opportunities, and legal penalties (e.g., contractual non-compliance).

Regulatory changes: Change in the ESG scenario that may generate evolutions in regulations regarding energy
transition and other environmental and social topics. The speed and intensity of such regulatory changes could
impact business operations (e.g., reduced demand for certain services), operating costs (e.g., stricter carbon tax
policies), and long-term strategies (e.g., increased investments in technological innovation).

Financing restrictions: Loss of business opportunities due to difficulties in obtaining bank guarantees for the Oil &
Gas sector.

Intellectual property risks: Inadequate management and protection of the intellectual property of the Company or
third parties in the application of new technologies relating to energy transition.

Vendor/subcontractor ESG performance: Poor Vendor/Subcontractor ESG performance. For Saipem, this risk may
result in operational/project impacts (e.g., an increase in indirect emissions, operational disruptions), reputational
impacts (e.g., low confidence among clients and financial stakeholders), and legal/regulatory impacts (e.g., violation
of environmental regulations, liability for environmental damage).

Market competitiveness: In terms of energy transition, increase in market competitiveness, inadequate competitive
position of Saipem, possibility of fluctuations in Client demands and order intake.

Subsea 7

Technip
Energies

Alternative fuels availability: Availability of sufficient volumes of alternative fuels that are commercially viable
and which can be sourced globally to support Subsea?’s goal of reducing Scope 1 and 2 GHG emissions.
Regulatory changes: Emerging regulation leading to increased costs due to changes in GHG emissions legislation
including carbon taxes.

Immature technologies: Introducing technology, systems or products that are insufficiently mature or
unsatisfactorily implemented to keep pace with the timescale expected by society, governing bodies and countries
to provide lower-carbon energy in a sustainable and cost-efficient way could have an adverse reputational and
financial impact for the Group.

Financing restrictions: Regulation and supervision of climate-related risk in the financial sector, which could lead
to challenges in accessing funding for the Group.

Project cancellations or delays: Failure to secure and manage costs could impact the Group’s financial performance;
risks include cancellations or delays of clean energy projects, due to regulatory or financial hurdles.

Supply chain disruption: Supply chain disruption and business interruption preventing project execution.

Regulatory changes: Evolution of climate-related regulations and higher expectations of investors and other
stakeholders, triggering the need for Technip Energies to evolve its business model.

Immature technologies: Emerging technologies that may not work as intended or be competitive.
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Maire
Tecnimont

Project delays from extreme weather: Risk of delays: weather problems could cause delays and additional costs in
logistics services. (Reported as not material)

Non-compliance with decarbonization targets: Risk of non-compliance: contractual problems and sanctions for
projects that are not aligned with decarbonization targets. (Reported as not material)

Webuild

Extreme weather events: Extreme weather events and damage to people, plant and equipment, materials and
workplaces.

SBM
Offshore

Asset integrity and operational disruption: Potential hazards of asset damage or halted operations from increasing
physical risks as a result of climate change.

Lower demand for oil & gas services and regulatory changes: Potential lower demand for oil and gas services and
increased ESG requirements resulting in a change of the business model.

Aker
Solution

Regulatory changes: Risk of increased costs due to regulatory changes requiring new processes and operations.

Revenue decline: Risk of reduced revenue from decline in oil and gas projects due to environmental impacts, new
legislation and development of new energy sources.

Market competitiveness: Risk of losing opportunities if company is unable to leverage leadership opportunities in
New Energies' market.

Productivity loss: Risk of productivity loss if company fails to deliver on order intake and strategic ambitions.

Eni

Physical risks from Chronic and acute climate hazards.

Market Evolution: Uncertainty surrounding the development of markets for new products; and Shifts in consumer
preferences (e.g., decline in global hydrocarbon demand).

Regulatory and Legal Issues: Introduction of new climate disclosure obligations; Uncertainty about the evolution
of regulatory frameworks, which could impact long-term strategies; Legal proceedings related to climate change
and allegations of greenwashing.

Technological Evolution: Profitability concerns and technology-specific risks associated with the transition;
Delays in the development of essential technologies and related supply chains needed to meet decarbonization
targets; Insufficient oversight of certain technologies that are critical for the transition.

Reputation: Deterjoration of the sector's image due to allegations of greenwashing; Challenges in attracting and
retaining talent within the industry; Decreased sector's appeal to investors/lenders, posing a potential risk of
divestment.

Snam

Extreme weather events (& Asset integrity): Increased severity of extreme weather events, with possible impacts on
continuity and quality of service and asset integrity.

Chronic climate phenomena: Intensification of chronic climatic phenomena in the medium and long term
(temperatures, precipitation, winds), with possible impacts on the continuity and quality of service and on the
integrity of assets.

Reduction in gas demand: Reduction in gas demand due to changes in the regulatory/legislative context on
emissions, rising temperatures, increased demand for alternative low-carbon technologies.

Reputational perception misalignment: Worsening of external perception due to climate change mitigation targets
and/or initiatives to achieve them not being in line with stakeholders' expectations.

Market development failure: Disappointing economic results due to failure to develop markets for the energy
transition businesses.

Workforce and skills gap: Lack of skills necessary for the correct conduct of business and the achievement of
strategic business and sustainability targets due to an inadequate workforce development plan, also in response to
the know-how needs of the energy transition.

Appendix 2. Risks disclosed by companies for ESRS-E2, pollution

Company Risks

Saipem

Major Assets Integrity and Transportation accidents with damage to
people, the environment, assets, projects and reputation.

Subsea 7

No risk

Technip Energies  No risk

Maire Tecnimont  and increased costs for potential fines.

Risk of non-compliance: non-compliance with pollution regulations

(reported as not material)
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Webuild No risk
SBM Offshore No risk
Aker Solution No risk
. Accidents
Eni
Blowout
Snam No risk
Appendix 3. Negative impacts disclosed by companies for ESRS-E2, pollution
Company Negative impacts
Pollution of water and soil due to spill: Impacts on the environment
Saipem due to unforeseen damage to assets (vessel, fabrication yard) during
business operations.
Subsea 7 No negative impact
Technip Energies No negative impact

Maire Tecnimont

Pollution of air, water, soil: contribution to pollution outside the
Group’s scope of operations

Webuild

Emission of pollutants into the air (e.g, NOx, SOx and PM10) by the
value chain.

SBM Offshore

No negative impact

Aker Solution

Improper management of chemical spills and leaks leading to pollution
of
water.

Eni

Release of pollution into the air.
Release of pollution into the soil, including the oil spill.
Release of pollution into the water.

Snam

Generation of polluting emissions (e.g. NOx) in the performance of
Snam's industrial activities which compromise air quality.
Generation of polluting emissions (e.g. NOx) in the performance of
Snam's value chain activities that compromise air quality.

Appendix 4. Risks disclosed by companies for ESRS-E3, water and marine resources

Company

Risk description

Saipem

Change in the ESG scenario that may generate evolutions in
regulations regarding energy transition and other environmental and
social topics. The effects of this risk could include operational
adjustments required to align to the new regulations, reputational risks
deriving from the inappropriate management and protection of water
and marine resources and legal impacts linked to failure to comply
with the evolving regulatory practices

ENI

No risk

Snam

No risk
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Subsea 7 No risk

Technip Energies  No risk

Maire Tecnimont =~ Water scarcity risk (reported as not material)

Webuild No risk

SBM Offshore No risk

Aker Solution No risk

Appendix 5. Negative impacts disclosed by companies for ESRS-E3, water and marine resources

Company Negative material impacts

Saipem Depletion of ecosystem services and change in water quality as a result
of water use.

ENI Fresh water consumption
Contribution to water resource scarcity in the territories where

Snam operators in Snam’s value chain operate due to water consumption in
company activities.

Subsea 7 No negative impact

Technip Energies High water consumption in EPC projects, which may be located in

areas of water stress.

Maire Tecnimont

Water consumption: contribution to water depletion in plant
construction processes.

Exploitation of water resources due to the withdrawal and
consumption of water for the upstream value chain’s operations,

Webuild especially in water stressed areas.
Exploitation of water resources due to the consumption of water for
own operations, especially water stressed areas.

SBM Offshore No negative impact

Aker Solution No negative impact

Appendix 6. Risks disclosed by companies for ESRS-E4, biodiversity and ecosystems

Company Risks
Saipem No risk
Subsea 7 No risk
Techn}p No risk
Energies

Maire Tecnimont

Risk associated with the loss of biodiversity: mapped at PRM level.
(reported as not material)

Webuild No risk
SBM Offshore No risk
Aker Solution No risk
Eni No risk
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Snam

Failure to obtain permits for the construction of works or interruption
of company activities due to environmental constraints.

Increased biodiversity alterations with possible impacts on service
continuity and asset integrity.

Appendix 7. Negative impacts disclosed by companies for ESRS-E4, biodiversity and ecosystems

Company Negative impacts
. Depletion of ecosystem services and change in water quality as a result
Saipem
of water use.
Subsea 7 No negative impact
Techni
ecmip Habitat degradation and increase of soil sealing due to EPC projects.
Energies

Maire Tecnimont

Biodiversity: Damage to biodiversity and ecosystems due to material
procurement and plant decommissioning

Impacts on biodiversity due to the construction of works, with related

Webuild damage to the ecosystems and biodiversity, the cultural/landscape and
archaeological heritage of the areas surrounding the operating sites
SBM Offshore No negative impact
Offshore and engineering activities in a small number of locations could
Aker Solution impact on species population size.
Company operations could increase risk of global extinction of species.
Eni Degradation or loss of biodiversity (habitats, ecosystems, and species) of
ecosystem services
Snam No negative impact

Appendix 8. Risks disclosed by companies for ESRS-E5, resource use and circular economy

Company Risks

Saipem Change in the ESG scenario that may generate evolutions in regulations
regarding energy transition and other environmental and social topics.
The effects of this risks could include operational adjustments required
to align to the new regulations, reputational risks deriving from the
inappropriate management of resources and waste, and legal impacts
linked to failure to comply with the evolving regulatory practices.

Eni No risk

Snam No risk

Subsea 7 No risk

Technip Increased procurement costs in the case of higher prices for materials

Energies

and equipment to include end-of-life management costs.
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Maire Tecnimont

Risk of environmental hazards: mismanaged decommissioning and
financial sanctions. (Reported as not material)

Risk of additional costs: increased costs or unavailability of raw
materials,

affecting business continuity and generating additional costs.(Reported
as not material)

Webuild Unavailability or delays in the procurement of materials and
machinery.

SBM Offshore High cost of a responsible decommissioning process, including potential
delays due to compliance with Legal and Regulatory Framework.

Aker Solution no risk

Appendix 9. Negative impacts disclosed by companies for ESRS-E5, resource use and circular

economy
Company Negative Imapcts
Saipem Resource consumption due to purchases for operational projects and
company operations
Production of waste from operations/projects
Eni Waste production and treatment
Snam No negative impact
Subsea 7 No negative impact
Technip Increased consumption of virgin material or non-renewable resources
Energies used for clients projects.

Increased demand for resources and associated environmental impact if
waste from EPC projects is not recycled or reused.

Maire Tecnimont

Waste disposal: waste generation in offices and during construction
activities

Resource use: contribution to excessive resource depletion during
extraction of materials from suppliers

Webuild

Exploitation of natural resources due to the use of raw materials, mostly
not renewable (e.g., aggregates, iron, cement, earthworks) in own
operations

Negative environmental impacts of waste generated in operations
damaging the territories and with negative consequences for human
health if not properly disposed

Environmental impacts due to the generation of waste materials in the
end-of-life phase of the work

SBM Offshore

Potential occurrence of negative environmental and social impacts
during the decommissioning process, including those related to
hazardous materials removal and waste generation.
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Aker Solution

Consumption of resources and materials, renewable and non-renewable
for manufacturing and operations

Downstream generation of waste from Aker Solutions' products when
not effectively recycled or repurposed

Aker Solutions' involvement in decommissioning old oil platforms has
contributed positively to the circular economy, specifically through
recycling steel and other materials

Generation and management of waste including improper segregation
and resource reuse
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