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1. Introduction 

In recent years, the role of companies has 

expanded from a narrow focus on shareholder 

returns to a broader responsibility for 

environmental and social impacts, framed within 

Environmental, Social, and Governance (ESG) 

performance [1]. In the European Union (EU), this 

evolution has been formalized by the Corporate 

Sustainability Reporting Directive (CSRD) and the 

European Sustainability Reporting Standards 

(ESRS), which significantly enlarge the scope and 

level of detail of sustainability reporting, and by 

the EU Taxonomy Regulation, which defines 

criteria for environmentally sustainable economic 

activities. These frameworks aim to improve the 

quality, comparability, and reliability of 

sustainability information, and they reinforce the 

view that environmental issues are a core 

component of risk management and corporate 

strategy [2], [3]. 

Engineering and construction companies, together 

with their clients in the energy and infrastructure 

sectors, operate in carbon and resource intensive 

value chains, manage large and long-lived assets, 

and execute complex projects in sensitive 

environmental contexts. As a result, they are 

exposed to a wide range of environmental 

sustainability risks, including physical and 

transition risks of climate change, pollution, water 
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scarcity, biodiversity loss, and resource-use and 

waste management challenges. At the same time, 

these firms are under increasing pressure from 

regulators, investors, and other stakeholders to 

demonstrate how such risks are identified, 

assessed, and managed. 

Although CSRD and ESRS oriented disclosures 

provide more structured and extensive 

information than in the past, using this information 

to assess and compare environmental 

sustainability risk across companies remains 

challenging. Differences in materiality assessment 

outcomes, data completeness, and indicator design 

can limit comparability and make it difficult to 

derive a clear picture of the magnitude of risks 

faced by different firms. This thesis addresses this 

practical problem by developing a disclosure-

based framework that uses publicly available 

information to identify environmental 

sustainability risks and approximate their 

magnitude through a set of Key Risk Indicators 

(KRIs), enabling systematic comparison among a 

set of engineering and construction companies. 

2. Research Objectives 

The thesis has three main research objectives. First, 

it aims to identify environmental sustainability 

risks for a selected set of companies operating in 

engineering and construction industry, using what 

these firms disclose in their sustainability and 

annual reports, complemented by insights from 

academic and practitioner literature on ESG and 

environmental sustainability risks. Second, it seeks 

to develop a set of KRIs that use only publicly 

disclosed data as input to approximate the 

magnitude of these risks across the five 

environmental themes of the ESRS and enable 

cross company analysis. Third, it compares the 

resulting indicators across companies to highlight 

differences in environmental risk profiles and to 

examine how these are reflected in reported 

mitigation actions and strategic positioning. 

The empirical scope of the study covers a group of 

engineering and construction firms and key clients. 

The company set includes Saipem, Subsea7, 

Technip Energies, Maire, Webuild, SBM Offshore, 

and Aker Solutions. Also, Eni, Snam are selected 

for their relevance to the competitive and client 

landscape in which the focal firm operates. 

Environmental risk is analyzed topic by topic in 

line with the ESRS environmental standards, so 

that climate change (E1), pollution (E2), water and 

marine resources (E3), biodiversity and ecosystems 

(E4), and resource use and circular economy (E5). 

are treated in a consistent structure.  

The contribution of the thesis is both 

methodological and empirical. Methodologically, 

it proposes a transparent, reproducible framework 

that translates CSRD and ESRS oriented 

disclosures into specific KRIs that can be replicated 

by any user with access to public reports. This 

framework shows how sustainability reporting can 

be used not only for qualitative assessment but also 

for structured, quantitative comparison of 

environmental risk exposure across firms. 

Empirically, the thesis applies this framework to 

the defined company set, generating a comparative 

profile of environmental risk magnitude and 

management alignment. In doing so, it illustrates 

how business models and strategic choices are 

reflected in the results of KRIs and provides a basis 

that can be updated and extended as reporting 

practices continue to evolve. 

3. Methodology 

The methodological approach is entirely based on 

publicly available information and is designed to 

be transparent and reproducible. The analysis 

starts with sustainability statements and annual 

reports published by the selected companies for 

the year 2024, with specific attention to sections 

prepared in line with CSRD and ESRS 

expectations. All disclosures related to the 

environmental pillar are extracted and mapped to 

the five ESRS environmental topics. This mapping 

creates a structured dataset that links each 

company to the environmental topics it considers 

material and to the quantitative and qualitative 

information it discloses for each of them. 

On this basis, environmental sustainability risks 

are identified topic by topic. The starting point is 

what companies themselves report as risks and 

negative impacts in their sustainability reports. 

These disclosures are then read alongside the 

academic and practitioner literature on 

environmental sustainability risks for businesses in 

general, engineering and construction, and energy 

related business activities. In this way, the final risk 

set for each ESRS topic, that is presented in Table 1 

combines corporate self-reporting and externally 
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recognized risk drivers, ensuring that both 

financial effects on the firm and relevant 

environmental impacts are considered. 

topic Risk 

E1 

•Extreme weather events (P) 

•Asset integrity risk (P) 

•Operational and supply chain disruptions (P) 

•Health and safety risks (P) 

•Regulatory and policy changes (T) 

•CO₂ emissions and carbon intensity (T) 

•Financing and investment restrictions (T) 

•Market competitiveness (T) 

•Emerging technologies and innovation risks (T) 

•Stranded assets (T) 

•Reputational risks (T) 

E2 
•Air, water, and soil pollution risk 

•Accidental spill and contamination risk 

E3 
•Water scarcity risk 

•Regulatory and compliance risk 

E4 

•Risk of biodiversity loss and ecosystem degradation 

•Risk of regulatory constraints for biodiversity    

protection 

E5 

•Resource consumption and material efficiency risk 

•Waste generation and disposal risk 

•Regulatory and compliance risk 

•Decommissioning and end-of-life management risk 

Physical climate risk (P), Transition climate risk (T) 

Table 1: Set of environmental sustainability risks 

From the identified risks in Table 1, the thesis 

develops a set of KRIs, where possible, that use 

only data that are measurable and explicitly 

disclosed by companies. A general design 

principle is that any KRI should be replicable by an 

external user with access to the same public 

reports. Where possible, indicators are expressed 

as intensities or ratios, for example emissions per 

unit of revenue, so that they are comparable across 

firms of different sizes. The climate change topic 

(E1) includes several families of indicators, each 

aims to measure a certain risk, such as Emission 

Intensity (EI) metrics (EI1 for Scope 1, EI2 for Scope 

2, and EI3 for Scope 3 emissions), market 

competitiveness exposure metrics based on the 

share of revenue from oil and gas activities, and 

finance related metrics such as the Taxonomy 

Financial Risk (TFR) indicator, which uses EU 

Taxonomy key performance indicators on aligned 

and eligible turnover and capital expenditure. In 

addition, The Regulatory Transition Risk (RTR) 

indicator, presented in Equation 1, aggregates all 

climate related KRIs into a single measure of 

exposure to progressively stricter climate and 

energy regulation assigning greater weight to 

direct emissions, fossil-fuel dependency, and 

financing and investment restrictions. Higher RTR 

values therefore indicate greater vulnerability to 

regulatory change. 

𝑅𝑇𝑅 = ∑ 𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑐𝑙𝑖𝑚𝑎𝑡𝑒 𝐾𝑅𝐼𝑖
𝑃𝑖−𝐺𝑖

6

𝑖=1

 (1) 

Where Pi is a weighting exponent that reflect the 

relative importance of each climate KRI in shaping 

regulatory transition risk. The Gi terms introduce a 

governance adjustment based on remuneration of 

executives and top management, they are set to 

zero in the baseline scenario, and in the 

remuneration scenario they are calculated as the 

share of executive remuneration linked to 

sustainability performance, reducing the effective 

contribution of the corresponding KRI where 

strong ESG linked incentives are in place. 

For other environmental topics, additional KRIs 

are developed, including water intensity, the 

amount of water withdrawal in water stressed and 

high risk areas, and discharge indicators that 

capture exposure to water scarcity, and waste 

management metrics based on waste hierarchy 

that shows the risk exposure form waste 

management activities and compliance with 

recovery targets. 

Not all risks can be quantified. In several cases, 

companies classify a topic as “not material” and do 

not provide any underlying data, or they disclose 

only qualitative information that cannot be 

translated into consistent numerical indicators 

such as biodiversity risks. In such cases, the 

analysis remains qualitative, and the limitations 

are explicitly noted. Even for quantified indicators, 

the quality and completeness of disclosure vary 

across firms, so the thesis distinguishes clearly 

between topics and KRIs where robust comparison 

is possible and those where conclusions must 

remain more tentative. 

The final step of the methodology is 

benchmarking. For each KRI, values are compared 

across companies to identify patterns in relative 

exposure and how these patterns align with 

business models and with sectoral focus.  

4. Results and discussion 

The results of the climate change (E1) indicators 

show that the framework can differentiate patterns 

of transition risk among the companies. 
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The result of three EI indicators (EI1, EI2, EI3), that 

are presented in Table 2, capture distinct aspects of 

exposure. EI1, based on Scope 1 emissions per unit 

of revenue, highlights higher direct operations CO2 

emission intensity for asset operators in the oil and 

gas value chain and for offshore contractors with 

fleets of vessels, while asset light, project-based 

engineering and construction companies tend to 

show significantly lower EI1 values. EI2, which 

focuses on Scope 2 emissions, reflects both the 

carbon intensity of the energy purchasing choices 

where companies operate and their reliance on 

instruments such as Energy Attribute Certificates. 

In addition, it shows that although project-based 

contractors have a low EI1 because of electrification 

trend of machinery and equipment, their EI2 is 

higher than other peers. EI3, based on Scope 3 

emissions, points to risks linked to value chain 

emissions, also divided into upstream and 

downstream emissions, and potential long-term 

shifts in demand for carbon intensive activities. 

Together, these indicators show how different 

business models and positions in the value chain 

translate into different profiles of transition 

exposure. 

Company EI1 
EI2 

(LB) 

EI2 

(MB) 
EI3 

EI3 

(Up) 

EI3 

(Down) 

Saipem 75.82 1.41 1.28 645 645 0 

Subsea 7 109.40 0.65 0.22 3 0 0 

Technip 0.32 2.16 1.47 253 253 0.22 

Maire 8.00 10.21 1.66 2,478 2,478 0 

Webuild 30.22 7.39 7.58 239 239 0 

SBM  0.04 0.47 0.19 1,628 68 1,560 

Aker 2.51 0.82 0.67 222 138 84 

Eni 350.24 9.01 10.14 2,038 0 2,038 

Snam 329.42 10.49 5.44 538 267 271 

The unit for all EIs is t of CO2 eq/M€. Location Based (LB), 

Market Based (MB), Upstream (Up), and Downstream (Down) 

Table 2: Results of EI indicators 

Additional climate related KRIs reinforce these 

patterns. The Oil and Gas Share (OGS) indicator 

indicates where revenue is concentrated in oil and 

gas activities, and its variation across companies 

helps to distinguish business models focused on 

hydrocarbons from those more diversified or less 

dependent on fossil fuels to assess the risk 

exposure of companies for decline in oil and gas 

demand due to energy transition and climate 

policies. The TFR indicator, measuring the 

financing and investment restriction risk, built 

using EU Taxonomy key performance indicators 

for aligned turnover and capital expenditure 

(Capex), quantifies the degree to which companies 

rely financially on activities that are not aligned 

with EU Taxonomy objectives. The results reveal a 

recurring configuration in which several 

companies report a relatively low share of 

Taxonomy aligned revenue in the current portfolio 

while at the same time disclosing a higher share of 

Taxonomy aligned capital expenditure, signaling 

an intended strategic shift over time.  

The Market Readiness Indicator (MRI) captures 

how far each company has progressed in 

developing a portfolio of low carbon products and 

services by using Taxonomy key performance 

indicators for eligible turnover, Capex, and 

operating expenditure (Opex). MRI results show 

companies such as Webuild and Eni show the 

highest MRI values, consistent with substantial 

eligible revenues and recurrent investments and 

R&D in scalable low carbon infrastructure and 

energy solutions, whereas firms with more limited 

eligible revenue and transitioning portfolios 

exhibit lower MRI scores and therefore higher 

exposure to emerging technologies and innovation 

risk. 

 

Figure 1: Results of RTR indicator across all 

defined scenarios 

As the results of RTR showed in Figure 1, in the 

baseline scenario, RTR scores are highest for 

companies whose portfolios remain strongly 

concentrated in hydrocarbon and emission 

intensive activities. When a governance 

adjustment factor is introduced to reflect the share 

of executive remuneration linked to sustainability 

targets, RTR decreases most for companies with 

stronger ESG linked incentives, suggesting that 

remuneration structures can mitigate regulatory 
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risk by supporting decarbonization and 

diversification efforts. To reflect the role of natural 

gas (NG) as a transitional fuel in current EU policy, 

additional scenarios adjust Taxonomy alignment 

metrics by recognizing a portion of NG activities as 

temporarily aligned with climate objectives. In 

these scenarios, RTR is further reduced for gas-

focused portfolios, but oil-focused models remain 

comparatively more exposed. Overall, the RTR 

results illustrate how emissions performance, 

business mix, financing alignment, innovation 

readiness, and governance interact to shape each 

company’s regulatory transition risk. 

For stranded asset risk, it was not possible to 

construct a robust quantitative indicator based on 

the available disclosures, primarily because of 

limited asset level data and aggregation at 

portfolio level. However, a qualitative assessment 

based on the nature of owned assets and their 

dependency on long term fossil fuel demand 

suggests that asset operators with large 

hydrocarbon infrastructure and companies with 

long lived offshore units may face greater potential 

exposure, while project based contractors with 

limited asset ownership appear less exposed in this 

specific dimension. This illustrates both the 

potential of disclosure based analysis and its limits 

when data are not sufficiently granular. 

For the other environmental topics (E2 to E5), the 

results show more uneven coverage but still 

provide several useful insights. In the case of 

pollution (E2), corporate reporting is largely 

framed around compliance with regulatory 

standards and the implementation of preventive 

controls. Quantitative risk indicators are less 

developed and disclosures tend to focus on inputs 

and management systems rather than on 

comparable outcomes. For water and marine 

resources (E3) as it is shown in Figure 2, the Water 

Intensity (WI), Water Stress Exposure Ratio 

(WSER), and Water Discharge Risk (WDR) 

indicators differentiate companies according to 

their operations in water stressed areas, their 

volume of withdrawals relative to output, and 

their management of discharges. Some firms 

operate with relatively low water intensity and 

limited exposure to high stress regions, while 

others combine higher intensity with more 

challenging contexts, suggesting a higher level of 

water related risk that is not always fully reflected 

in narrative disclosures. 

 

Figure 2: Results of KRIs for water related risks 

For biodiversity and ecosystems (E4), the analysis 

indicates that risk management is often project 

specific and focused on mitigation measures at site 

level rather than on comprehensive, company 

wide strategies. Companies with more structured 

environmental management systems, established 

biodiversity policies, and integration of 

biodiversity issues into governance structures tend 

to report more systematic approaches, while others 

rely more on case by case assessments.  

In the area of resource use and circular economy 

(E5), the Waste Management Risk (WMR) indicator 

shows that some companies generate relatively 

higher levels of hazardous and non hazardous 

waste per unit of revenue and have slower 

progress toward recycling and recovery, whereas 

others demonstrate lower waste intensity and 

more advanced recovery practices. Overall, while 

most companies acknowledge the importance of 

circular economy principles, measurable progress 

toward closed loop models remains limited in the 

sample. 

Across all topics, the benchmarking of KRIs reveals 

that disclosure can support meaningful 

comparison where metrics are reported 

consistently, but it also highlights persistent gaps. 

One recurrent issue is that some environmental 

topics are classified as “not material” by certain 

companies, resulting in a complete absence of data 

and limiting the ability to quantify and compare 

risk.  

Taken together, the results show that the proposed 

framework is able to distinguish risk profiles 

across companies and environmental topics, link 

these profiles to underlying business model 

characteristics, and identify areas where reporting 
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is sufficiently mature to support quantitative 

comparison and areas where it is still too 

incomplete. At the same time, the findings 

emphasize that any assessment based solely on 

public disclosures must recognize the limitations 

imposed by data availability, reporting choices, 

and assurance, which are further discussed in the 

concluding sections of the thesis. 

5. Conclusion 

This thesis developed and applied a framework to 

identify and assess environmental sustainability 

risks at the company level, using only publicly 

available information published by companies. By 

structuring company disclosures based on CSRD 

and ESRS around the five environmental topics 

and translating them into KRIs, the study shows 

that it is possible to move beyond purely 

qualitative descriptions and obtain a more 

systematic, comparable view of risk magnitude. 

The application to engineering and construction 

companies and their clients demonstrates that 

climate-related KRIs can differentiate business 

models and risk profiles in a meaningful way.  

For the other environmental topics, pollution, 

water and marine resources, biodiversity and 

ecosystems, and resource use and circular 

economy, the framework still provides useful 

insights, but the results are more constrained by 

data availability and reporting practices. Pollution-

related disclosures tend to emphasize compliance 

and management systems more than comparable 

outcomes. Water-related KRIs distinguishes 

companies by their intensity of water use and 

exposure to water stress, but reporting gaps 

remain, particularly on discharges and basin-level 

impacts. Biodiversity risks are often addressed in 

project-specific terms rather than integrated into 

company-wide strategies, and waste and 

circularity indicators show that, despite stated 

ambitions, measurable progress toward circular 

business models is uneven.  

Overall, the study’s main contribution is to 

demonstrate that a transparent, reproducible use 

of sustainability disclosures can produce topic-

specific indicators of environmental risk 

magnitude and a comparative picture of exposure 

and management alignment across firms. The 

results underscore both the potential and the limits 

of relying on public reporting: indicators are 

necessarily proxies and cannot replace internal risk 

assessments or more granular data. Future 

research could extend this framework by 

expanding the company sample, industry 

comparison, integrating additional external 

datasets (such as asset-level and geospatial 

information), and exploring the inclusion of social 

and governance-related risks alongside 

environmental ones. As CSRD and ESRS 

implementation matures, applying and updating 

this type of analysis can support more informed 

dialogue between companies, investors, and 

regulators on environmental risk and strategic 

resilience. 
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