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Abstract 

This thesis investigates the integration of risk management and management control to address 

increasingly complex sustainability-related risks. While environmental, social, and governance 

(ESG) factors are frequently recognised as critical, traditional corporate practices often relegate 

sustainability to a disclosure requirement rather than a core driver of internal decision-making. 

Existing frameworks, such as the Sustainable Enterprise Risk Management (SERM), highlight 

the conceptual need for integration, yet limited research explains how ESG risk information is 

operationalised within planning, budgeting, and performance management processes. The 

thesis first delineates the divergence between traditional and sustainability-oriented risk 

management approaches, showing how sustainability risks differ in their multidimensional, 

systemic, and long-term nature. It then explores the behavioural and cultural conditions that 

enable effective ESG risk integration, including risk culture, managerial risk perception, and 

informal control mechanisms. A central contribution concerns the mechanisms through which 

management controllers translate ESG risk information into actionable managerial processes, 

supported by tools such as KPIs, scenario analysis, and incentive mechanisms. 

To complement the theoretical analysis, the thesis examines three major European energy 

companies - Enel (Italy), Iberdrola (Spain), and Ørsted (Denmark) - to study how sustainability 

considerations are embedded within their Enterprise Risk Management (ERM) and control 

systems. These firms are particularly significant due to their contribution to the energy sector 

and the industry’s central role in the European Union’s net-zero transition. 

The findings reveal that while all three companies have formally embedded sustainability into 

their ERM frameworks, driven largely by compulsory European regulatory requirements and 

SBTi validation for a 1.5°C pathway, their internal execution varies significantly in terms of 

the level of strategic integration and the compliance orientation. Consistent with a contingency 

theory perspective, the analysis highlights that while regulation standardises reporting outputs, 

internal control mechanisms remain highly contingent on firm-specific operational contexts. 
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Introduction 

The energy sector is among the most emission-intensive industries globally and therefore plays 

a central role in the transition towards sustainable development. Increasing social and 

regulatory expectations have led energy companies to confront the need to change the way they 

do business and substantially decrease their environmental impact. This affects business 

models, strategic priorities, and governance structures, and also has an impact on the risk 

management process. 

These pressures expose the limitations of traditional approaches to corporate control and risk 

management: sustainability-related risks do not fit well with conventional risk categories and 

cannot be treated with the same approach. As a result, firms are required to integrate risk 

management, control systems and sustainability considerations into a holistic framework that 

supports transparency, resilience and adaptability. The design of the integration has a direct 

impact on a company’s exposure to uncertainty and its capacity to evolve over time. 

The aim of this research is to examine how the combination of risk management, management 

control, and sustainability influences the way companies in the energy sector address emerging 

risks and support organisational objectives; specifically, the study investigates how the balance 

between these three components shapes the responsiveness and vulnerability to a company’s 

environment. 

The empirical analysis is based on publicly available data from three European large energy 

companies: Enel, Ørsted, and Iberdrola. Through a comparative examination of their disclosed 

risk management practices, sustainability strategies, and management control mechanisms, the 

document explores how these elements are combined in practice and which control logics 

appear to drive their governance choices. 

The thesis is structured as follows. Chapter one introduces the foundations of sustainable 

finance, enterprise risk management, and the relevant regulatory framework. Chapter two 

reviews the interaction between risk management and management control systems, 

highlighting key theoretical perspectives. Chapter three extends this discussion by 

incorporating sustainability as an additional and increasingly central dimension of control. 

Chapter four presents the empirical analysis of the three case companies, focusing on their 

approaches to risk, sustainability, and control. Finally, chapter five discusses the findings, 

interpreting them through the lens of the management control logics adopted by the companies 

and reflecting on their implications for risk exposure and adaptability. 
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Chapter 1: Foundations of Sustainable Finance, Risk 

Management and Regulation 

1.1 Introduction to Sustainable Finance 

1.1.1 Evolution of the term sustainable finance 

The definition of sustainable finance has evolved over the years, reflecting the changes in 

societal awareness and accommodating the needs of different historical periods: it started as 

the basic incorporation of sustainability considerations in investment decisions, but today it 

also consists of the need to provide sufficient financial resources to sustain a transition towards 

a more sustainable society and a climate neutral economy (Migliorelli, 2021).  

Nowadays, from the corporate perspective, sustainable finance involves attention to the long-

term value creation of the firm, an adapted process of risk management, a focus on innovation 

and growth to support sustainability, and ESG integration in strategic decision-making 

(European Commission, 2024c). 

1.1.2 Challenges in giving a unique definition 

Providing a general definition of sustainable finance is complex due to the heterogeneity of 

concepts, terminologies, motivations, and perspectives involved in its application. Given the 

long-term orientation of this  subject, it is necessary to establish a single, universal definition 

that remains relevant and applicable for the years to come (Migliorelli, 2021). 

To be complete, most definitions share two common elements: 

1. A definition of what sustainability is. 

2. The contribution of each economic activity to one or more sustainability dimensions, 

to establish which areas deserve sustainable financing. 

On this basis, Migliorelli (2021) provides the following description: “Finance to support 

sectors or activities that contribute to the achievement of, or the improvement in, at least one 

of the relevant sustainability dimensions”. Despite this general description, the absence of a 

specific and detailed definition brings forward several problems. First, it hinders a smooth 

conceptual development of the topic, making it more difficult to create a coherent and generally 

applicable piece of regulation for different actors on the market. Second, it weakens investors’ 

confidence; this is primarily due to the role of asymmetric information and the lack of 
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transparency, which increase the risk of greenwashing by allowing companies to exploit the 

ambiguity of the definition to overstate or misrepresent their condition (Migliorelli, 2021). 

Cunha et al. (2021) also point out that obtaining a unified interpretation would contribute to 

the provision of a different perspective on our society and the environment, helping to 

legitimise the role of sustainability and allowing the environment to be elevated and considered 

as a source of finite natural resources, shifting the focus from short-term gains to long-term 

objectives. 

1.2 ERM 

An important aspect of sustainable finance is the promotion of transparency practices related 

to those ESG risk factors that may have an impact on the company or the financial system. To 

address this, many firms adopt Enterprise Risk Management (ERM) practices that allow them 

to integrate ESG considerations into the strategic risk management process of the company. 

1.2.1 ERM definition 

The Enterprise Risk Management (ERM) framework is defined by Ahmad & Teo (2024) as a 

“structured, consistent and continuous process applied throughout the organisation to identify, 

assess, manage and monitor those risks that affect the achievement of organisational 

objectives”. 

The implementation of ERM enables a firm to protect the value creation process by aligning 

risk management with its strategic objectives: by actively hedging and managing risks, 

companies can limit the likelihood of value-destroying cutbacks in investments and large cash 

shortfalls; moreover, an appropriate ERM framework supports the identification of potential 

threats and opportunities and ensures compliance with regulatory requirements (Nocco & 

Stulz, 2022). 

Today, the integration of ESG characteristics into the ERM framework allows companies to 

align their ESG perspectives to the overall strategy, while also estimating the probability of 

future threats, and simultaneously supporting environmental protection, socio-economic 

development, and improved business performance over the long run (Haywood, 2022; Shah et 

al., 2025).  
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1.2.2 The ERM process 

The risk management process can be applied in different ways according to the needs of the 

individual company and the external and internal contexts in which it operates. 

On a worldwide level, different standards and frameworks are present and offer guidelines to 

engage in ERM. Three of the most used examples are the ISO 31000:2018, the COSO ERM 

framework, and the FERMA risk management standards. 

All three are similar in objective, which is integrating risk management in all company 

processes, but they show some differences in their scope of application. The ISO framework is 

comprehensive and applicable to all industries. The COSO framework is also applicable to all 

industries but focuses on the implementation of ERM from a corporate governance point of 

view, while the FERMA standards provide practical guidance on how to implement ERM 

specifically in European organisations (AIRMIC et al., 2002; Efe, 2023). 

The adoption of each framework happens on a voluntary basis and depends on the company 

risk profile, resource availability, and cost-benefit trade-offs. 

While it is often represented as a sequence of actions, in reality, the ERM process has a more 

iterative structure. This means that steps are repeated and revised over time, allowing for 

adaptation, flexibility, and continuous improvement through the use of feedback loops that fit 

the evolving internal and external contexts of the company (ISO, 2018). 

 

Figure 1 - Comparison of the structural components of ISO 31000:2018, COSO ERM, and 

FERMA risk management frameworks. 

Source: author-generated (2025) 
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As shown in Figure 1, the ISO 31000:2018, COSO ERM, and FERMA frameworks present 

different structures and terminologies in their process, but share the same underlying principles 

and core process phases, which include the following steps:  

 A data collection phase where information is gathered, and the internal and external 

environment of the company is analysed. Here, the scope, context, and criteria of the 

company are studied to customise the process to the single company and to define its 

objectives. 

 A risk assessment phase where the company establishes which risks it is willing to 

take. Here, it identifies, examines, evaluates, and measures each risk, looking at how 

they affect performance and relevant indicators. This results in the creation of a profile 

and appetite for each risk, allowing the company to prioritise risk treatment efforts for 

the most significant areas.  

 A risk treatment phase, where the company selects the best course of action to manage 

its risks. This can include risk control or mitigation, but can extend to risk financing 

and risk transfer. 

 A monitoring and review phase, where the actual risk profile of the company is 

compared to its risk appetite statement. The monitoring process has to be periodic to 

regularly check on the process and identify opportunities for improvement, which is 

reached through the use of feedback loops. 

 Finally, a reporting and improvement phase, to support transparency and put into 

practice the previously gathered feedback. At this step, risk management decisions are 

communicated throughout the whole company, and relevant information is provided to 

the management side for the decision-making process. 

 

These phases do not constitute a linear sequence; rather they interact dynamically. The example 

shown in Figure 2 pictures the structure of the ISO 31000:2018 framework. It demonstrates the 

complexity and non-linearity of the ERM process. 

This structure, placed in the modern context, shows the need for companies to have an 

integrated and holistic perspective to risk management, where risks are examined across all 

areas - financial, operational, employment, environmental, legal, and strategic - and are not 

treated as isolated elements. Moreover, this approach must incorporate inputs from all 

organisational levels, through the guidance a senior leadership who promotes a risk-specific 

culture across the company (Jeynes, 2023). However, it has to be noted that moving from a 
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traditional “siloed” approach to an integrated model requires a deep cultural transformation 

that many companies struggle to sustain without incurring in organisational paralysis (Nocco 

& Stulz, 2022). 

 

Figure 2 - Enterprise Risk Management process according to ISO 31000:2018. 

Source: (ISO, 2018) 

 

For this reason, while ERM offers a theoretically sound framework for risk oversight, its 

practical adoption is frequently hindered. Moreover, Oliveira et al. (2019) show that successful 

ERM adoption depends on factors like resource availability, risk culture, effective 

communication, and managerial involvement, all of which require significant investments in 

human capital and time. In addition, Pimentel (2024) stresses that the complex and unsettling 

nature of ERM itself can act as a significant barrier and discourage companies from 

establishing a proper ERM framework, despite its strategic relevance. 

1.2.3 Types of risks faced by companies 

Nocco & Stulz (2022) show that in the early stages of ERM development, risk categories were 

typically limited to credit, market, and operational risks, where the latter served as a broad 

category to include everything that did not belong to the first two, but mostly those risks 

connected to the day-to-day activities of the firm. Over time, the scope of risk classification 

has expanded, and more risks have been identified. In fact, current risk frameworks also 
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recognise strategic risk, reputational risk, and liquidity risk as significant for a company, along 

with sustainability-related risks and the concept of double materiality (Nocco & Stulz, 2022).  

Changes also came with the evolution of technology, markets, and the financial system, making 

the nature of risks faced by companies more complex and no longer limiting their management 

to the traditional tools of insurance and the hedging of financial exposure (Giacomelli, 2022; 

Nocco & Stulz, 2022). 

In the risk management discipline, risks are typically categorised according to their nature, 

quantitative versus qualitative, and their source, internal versus external (Giacomelli & Alessi, 

2024). However, as illustrated in Figure 3, certain risks are caused by a combination of both 

internal and external drivers; this overlap requires executives to look beyond an isolated 

structure and account for complex interdependencies between different risks. 
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Figure 3 - Classification of risk types based on internal and external drivers. 

Source: FERMA (2020) 

As it was mentioned, sustainability-related risks have been introduced in the ERM process 

because of their present relevance. They can be grouped into three different categories: 

 Transition risks, those risks related to the shift to a low-carbon economy, where 

specific activities will need to be abandoned, and the associated assets will become 

‘stranded’ (Giacomelli & Alessi, 2024). 

 Physical risks, all those that have to do with the physical effects of climate events and 

cause physical damage to individual business assets or possessions (Nobanee et al., 

2021). 
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 New compliance risks, which are the need to adhere to laws, regulations, and industry 

standards (Hayes, 2024). 

The emergence of these three categories illustrates why traditional, siloed risk management is 

no longer sufficient. Failing to manage them through and integrated view could result in 

operational and strategic inefficiencies. 

1.2.4 Double materiality 

A helpful connection between ERM, especially in its newer strategic view, and sustainability 

can be found in the double materiality concept. 

Effective risk management requires companies to focus only on risks that are material: those 

risks that are relevant to the specific operational and strategic environment of the firm and have 

the ability to influence the decisions of stakeholders. As Hopkin (2018) notes, maintaining 

robust and consistent risk management practices necessitates a clear understanding of both the 

internal and external environments in which the firm operates; this double focus naturally 

aligns with the principle of double materiality. A definition of its two components is provided 

by the European Commission (2022): 

 Financial materiality is the outside-in perspective. It represents the upstream part of 

the value chain and those risks that might create financial risks for the company.  

 Impact materiality instead is the inside-out perspective. It represents the downstream 

part of the value chain and how the company impacts the people and the environment. 

Adams et al. (2021) identify this dual perspective as essential for reaching sustainable 

development: by embedding this concept in an integrated risk management framework, 

organisations can expand their risk management on a practical level. 

When discussing double materiality, considering the role of stakeholder engagement is a 

necessary step. This helps the company to understand which risks can be deemed material and 

it provides an accountability mechanism between the stakeholders and the firm, recognising 

the increasing demand for transparency on the impact of the business on the environmental and 

social areas (Adams et al., 2021; European Commission, 2022). 

Building on Adams et al. (2021), matters that can be considered material for the company are 

identified based on their: 
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 Severity, which is determined through the scale, scope, and remediability of the 

event; 

 Positive impacts on people and the environment connected with the company’s 

operations and value chains; 

 Urgency is derived from social or environmental public policy goals and planetary 

boundaries. 

However, one key challenge in utilising double materiality lies in the definition of what is 

material for single organisations, but luckily, recent pieces of regulation have been published 

to deal with the problem. In the EU taxonomy from European Commission (2025a), materiality 

is defined through quantitative thresholds that differ in financial or impact materiality. For 

financial materiality, thresholds are used when a risk or opportunity is significant for a firm, 

specifically if it is consistent or not with the risk appetite of the firm. For impact materiality, 

instead, the firm bases its judgement on its level of alignment with the EU Taxonomy technical 

screening criteria: this means that where the firm is already aligned to the taxonomy, the matter 

is not considered material (Giacomelli, 2021). 

Dunfjäll (2025) highlights another downside: the implementation of double materiality 

principle under the CSRD poses significant challenges for companies, including complex 

process of data collection across value chains and stakeholders, and a lack of standardised 

approaches, which inhibits comparability and creates a level of discretion in reporting. Despite 

the fact that adopting double materiality within corporate strategy requires significant short-

term costs, the same author suggests that these costs tend to decrease over time as organisations 

benefit from the learning effects, while Adams et al. (2021) shows that this adoption is 

associated with an enhanced corporate performance over the long-term. 

1.2.5 The connection between risk management and 

sustainability 

Because of the shifts in global climate change, investors and stakeholders have been more and 

more concerned with corporate activities that relate to ESG risks. This growing interest has 

forced companies to focus on managing these risks and to prioritise the appropriate mitigation 

measures not just through a fragmented and reactive approach, but by adopting new ERM 

mechanisms that recognise sustainability as a component with a direct impact on the financial 

and non-financial results of an organisation (Haywood, 2022; Shah et al., 2025). 
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This shift in perspective forces companies to deal with more than one risk at a time and view 

them as part of a strategic and coordinated framework where these risks interact and influence 

each other, rather than treating them as isolated and disconnected components (Hayes, 2025a; 

Shah et al., 2025). 

Building on the works of Ahmad & Teo (2024), Gibbs (2017), and Shah et al. (2025) the 

connection between ERM and sustainable economic growth can be identified in the ecological 

modernisation theory, which states that economic growth and environmental protection can be 

achieved simultaneously through the development of technological innovations and 

institutional reforms, taking into consideration the need for risk management to mitigate 

negative ecological externalities and highlighting the trade-off between economic growth and 

environmental performance. 

On this note, the risk management process is highly relevant to building a system that supports 

sustainable economic growth and resilience, especially in more dynamic environments. Ahmad 

& Teo (2024) specify that in order to do this effectively, multiple variables must be considered: 

regulatory requirements, internal factors, external pressures, and technological advancements 

all play a role in the success of the process. 

ERM is particularly relevant in the context of climate change because it gives companies the 

means to anticipate all those risks emerging due to the global environmental shifts. For 

instance, the COVID-19 pandemic demonstrated the importance of having an ERM framework 

in place. How many companies across the world had considered the possibility of something 

of this scale happening? This highlights the need for companies to set up systems that account 

not only for known and predictable risks but also for low-probability, high-impact events that 

could severely disrupt business stability (Hayes, 2025a). 

1.3 The current situation at a regulatory level 

Various pieces of regulation have been developed to address sustainability risk management. 

In this section, the most relevant ones are mentioned.  

The most recent changes will be considered, especially the entry into force of the Omnibus 

Directive on 26th February 2025 by the Secretariat-General and which introduced significant 

changes and simplifications in the scope of application of the CSRD, the CSDDD, and the EU 

Taxonomy (Debevoise & Plimpton, 2025; Omnibus Directive 26/2/25, 2025). 
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1.3.1 European Green Deal 

The European Green Deal is the European Union’s master plan to help overcome problems 

created by climate change and environmental degradation. Its core objectives are: 1) achieving 

net zero emissions of greenhouse gases by 2050, 2) decouple economic growth from resource 

use, 3) leave no person and no place behind (European Commission, 2024d). 

To achieve these, the EU plans to mobilise at least €1 trillion in the next 10 years through a 

combination of public and private investments and by setting legally binding climate targets 

that cover the whole economy (European Commission, 2024a, 2024b). 

The financing part of the European Green Deal is reached through the European Green Deal 

Investment Plan (EGDIP); inside this, we find the Just Transition Mechanism that wants to 

facilitate the green transition of CO2-intensive industries in the EU that are most affected by 

the sustainable transition. It consists of 3 components: 

 Just Transition Fund (JTF), to grant funds for local economies that want to target 

social and economic restructuring. 

 Just Transition Scheme under InvestEU, which supports sustainable investments in 

all sectors of the economy and contributes to the dissemination of sustainable practices 

among private and public investors. 

 EIB public sector loans by the European Investment Bank 

Together, these mechanisms ensure the Green Deal is both ambitious and inclusive, addressing 

environmental, social, and economic dimensions of sustainability. 

1.3.2 EU Taxonomy 

The EU Taxonomy is a piece of regulation that aims to define the characteristics of sustainable 

business from an environmental point of view, with the goal of creating a common language 

across the Union and having a clear, universal, and science-based definition of what is 

considered sustainable. Here, financial and non-financial companies find definitions of 

economic activities that are environmentally sustainable (European Commission, 2025a). 

In the Taxonomy, an economic activity is defined as environmentally sustainable if it meets 4 

criteria: 

1. Contributes substantially to one or more of the environmental objectives set out in the 

regulation 

2. Does not significantly harm any of the environmental objectives 
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3. Is carried out in compliance with the minimum safeguards, which are procedures to 

ensure the alignment with: 

 The OECD Guidelines for Multinational Enterprises; 

 The UN Guiding Principles on Business and Human Rights, including the 

principles and rights set out in the eight fundamental conventions identified in 

the Declaration of the International Labour Organisation on Fundamental 

Principles and Rights at Work; 

 The International Bill of Human Rights. 

4. Complies with technical screening criteria, which specify the criteria for specific 

economic activities 

By setting clear sustainability standards, the EU Taxonomy plays a critical role in redirecting 

capital flows toward truly sustainable economic activities, avoiding greenwashing, and 

supporting the implementation of the European Green Deal (European Union, 2020). 

The recent 2025 Omnibus Directive introduced amendments to the EU Taxonomy concerning 

its scope and application. Under this new amendment, it applies to those companies that have 

more than 1000 employees and a turnover below €450 million. For these companies, disclosure 

is conditional: if they voluntarily claim their activities are aligned or partially aligned to the 

taxonomy, they have to disclose their turnover, CapEx KPI, and possibly an OpEx KPI. 

Conversely, companies meeting the same size thresholds that make no such claims remain 

exempt from Taxonomy reporting obligations under the newly introduced opt-in approach 

(Omnibus Directive 26/2/25, 2025). 

1.3.3 Corporate Sustainability Reporting Directive (CSRD) 

The Corporate Sustainability Reporting Directive is a piece of regulation that mandates large 

companies and SMEs with specified characteristics to publicly report detailed information on 

their ESG performance. It expands on the previous Non-Financial Reporting Directive 

(NFRD), and it can be considered a complementary regulation to the EU Taxonomy (KPMG 

Netherlands, 2021). While the EU Taxonomy gives definitions and specific targets to reach, 

the CSRD provides standards for the reporting and disclosure part of a company’s 

environmental performance. Having universal rules for the drafting of a report allows for an 

easier comparison between different firms, bringing sustainability reporting closer to the 

standard of financial reporting (European Commission, 2022). 
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In order to have a comprehensive report, firms have to apply the concept of double materiality 

that was previously mentioned in section 1.2.4, and provide information according to the 

European Sustainability Reporting Standards (ESRS) (European Commission, 2025d). 

After the changes with the Omnibus Directive of February 2025, the CSRD is applied to large 

undertakings with more than 1000 employees on average and either a turnover larger than €50 

million or a balance sheet total larger than €25 million; listed SMEs that were previously 

included are not in the directive’s scope anymore (Omnibus Directive 26/2/25, 2025). 

1.3.4 Corporate Sustainability Due Diligence Directive 

(CSDDD) 

The CSDDD has the objective of promoting sustainable and responsible corporate behaviour 

across the whole length of a company’s value chain, by putting more focus on the human rights 

effects and the environmental impacts of business decisions within and outside the Union. For 

this reason, the directive created a corporate due diligence duty where companies have to 

identify and address human rights and environmental impacts across the company’s value 

chain, also including subsidiaries and the company’s partners. Moreover, large companies 

included in this directive have to put into effect a transition plan for climate change mitigation 

that aligns with the objectives of the Paris agreement (Corporate Sustainability Due Diligence 

Directive (CSDDD), 2024). 

The changes brought by the 2025 Omnibus Directive require Member States to transpose the 

Directive into national rules by July 2026. From its text, it can be seen that implementation has 

been structured into 3 separate phases, allowing for a progressive application of the directive 

(Omnibus Directive 26/2/25, 2025). 

 Phase 1 – from July 2027: it applies to the largest EU companies with more than 5,000 

employees and a net global turnover exceeding €1.5 billion, as well as non-EU 

companies meeting the same turnover threshold within the EU.  

 Phase 2 – from July 2028: it extends the scope to companies with more than 3,000 

employees and a net global turnover above €900 million, including non-EU companies 

that meet the turnover threshold. 

 Phase 3 – from July 2029: it covers all other companies falling under the general scope 

of the Directive, meaning with more than 1000 employees and an annual net turnover 

larger than €450 million. 
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Chapter 2: Management Control and Risk Management: 

Literature Review and Integration 

Strauß & Zecher (2013) define management control as “the process by which managers assure 

that resources are obtained and used effectively and efficiently in the accomplishment of the 

organisation’s objectives”. The key responsible person for this process is the management 

controller, whose role has been evolving in response to new opportunities and challenges of an 

increasingly dynamic environment. As important figures in guiding companies towards their 

objectives, controllers hold responsibility for contributing to ERM and putting the right 

attention to the sustainability dimension. 

The following chapter examines management controllers’ role within an organisation, the 

principal frameworks that support management control in achieving strategic objectives, and 

how these can be integrated into ERM for more effective results. 

2.1 The Management Controller  

2.1.1 Functions of a Controller 

The management controller plays a central role within a business by overseeing key business 

processes to ensure the strategic objectives are reached efficiently and ethically while also 

guaranteeing the alignment with the company’s financial capacity. This role is multifaceted, 

complex, and carries substantial responsibility because multiple functional areas within the 

organisation depend on the controller’s oversight (Stattler & Grabel, 2016). 

Originally, the controller’s function resembled that of an accountant, primarily focused on the 

record-keeping and financial reporting side of the business (Doxey, 2021). However, as 

business operations and strategic management practices evolved and this role developed into 

one of a strategic business partner, who actively contributes to support decision-making and 

the elaboration of strategy (Alves et al., 2022). They are no longer limited to the collection of 

data but have to provide critical interpretation of results and identify causal relationships among 

different business variables (Stattler & Grabel, 2016). 

While some duties, such as planning, organising, directing, and measuring, overlap with those 

of general managers, the controller has two additional functions that are specific to its role: 

financial and process analysis (Doxey, 2021). These duties position the controller as a key 

figure in linking long-term strategic success to day-to-day operational efficiency. 



 26 

 

 

Figure 4 - Hierarchy of Corporate Controlling Functions. 

Source: Behúnová et al. (2023) 

 

As shown in Figure 4, Behúnová et al. (2023) divide a controller’s responsibilities into 

operational controlling and strategic controlling. The first is concerned with comparing actual 

performance with planned targets in the short-term, normally focusing on specific areas of 

performance indicators(Bragg, 2013). The latter provides a company-wide view and is oriented 

to a long-term vision and strategy, using analysis tools and forecasting methods. The strategic 

dimension is particularly relevant for sustainability, as sustainability-related decisions are tied 

to a long-term time horizon, emerging risks, regulatory changes, and long-term resource 

planning. 

Bragg (2013) highlight that because of the extension of their obligations and influence, 

controllers require a wide set of skills: strong analytical and management skills, field-specific 

technical knowledge, advanced communication abilities, and interpersonal capabilities to 

enable collaboration with people across the organisation. Moreover, extensive knowledge 

about the organisation’s operations and context is crucial to be able to provide an objective 

evaluation and informed recommendations (Doxey, 2021). 

This all-round duty of the management controller allows for the integration of strategic 

planning, risk management, and decision-making processes, ensuring that the company gets 
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early warning signs in case of deviations from planned developments and that environmental, 

social, and governance (ESG) considerations are incorporated into the company’s management 

framework (Beusch et al., 2022). 

2.1.2 Sustainable Controlling 

The approach of sustainable controlling closely aligns with modern risk management, as both 

are focused on gaining a comprehensive perspective and integrating diverse elements and 

variables into the analysis (Beusch et al., 2022). Dietmar et al. (2023) state that sustainable 

controlling does not imply the creation of a separate controlling practice, but rather it is merged 

into already existing controlling frameworks. This means that wider boundaries need to be 

adopted, and ESG criteria go beyond the internal value chain. 

From this perspective, Fekete-Berzsenyi & Edina Kozma (2023) defines controllers act as the 

bridge between sustainability and performance, translating broad sustainability strategies into 

measurable indicators and metrics; this aspect is particularly relevant for those companies that 

are considering sustainable business models: economic views must be balanced with ecological 

and social aspects, which become an active part of decision-making and performance 

management (Beusch et al., 2022). 

However, Dietmar et al. (2023) stress that this new layer of integration increases the complexity 

of the management controlling process, as a one-dimensional economic view is no longer 

sufficient to provide an accurate representation of how the organisation interacts with its 

external environment. Moreover, ESG metrics are often difficult to measure technically, but 

the inclusion of quantifiable sustainability metrics can be reached through sustainability-

oriented accounting, where environmental and social costs are allocated to individual products, 

processes, and activities, enabling a more holistic assessment of the overall performance 

(Fekete-Berzsenyi & Edina Kozma, 2023). 

Finally, sustainability communication is a natural consequence of the integration of ESG 

metrics with financial data. As already mentioned in section 1.3, regulations at a collective 

level can help establish legal requirements and reporting standards, promote consistency and 

comparability across groups or sectors. Within the European Union, the CSRD and CSDDD 

play a central role in ensuring the transparency and reliability of sustainability-related 

information provided. At the global level, instead, the Global Reporting Initiative (GRI) 

provides a widely adopted framework that can be adopted voluntarily (Beusch et al., 2022; 

Dietmar et al., 2023). 
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2.2 Management Control Systems (MCS) 

2.2.1 MCS and risk management 

According to Simons (1995) and Anthony et al. (2014) management control systems (MCS) 

consist of the routines, procedures, and tools organisations use to gather, process, and employ 

information to support the strategic objectives of the firm. These systems have a key role in 

aligning core operations with strategy by enabling effective planning, coordination, 

communication, performance evaluation, and corrective decision-making. MCS have a dual 

function as they are used to affect both individual and collective behaviour, resulting in actions 

consistent with the desired performance outcomes (Al-Dhubaibi, 2026). 

Building on Lueg & Radlach (2016), MCS can be divided into formal and informal systems. 

Formal controls consist of explicit practices and rules designed to control results through the 

use of structured feedback and feedback loops. On the other hand, informal controls are 

systems that are not built to explicitly drive employee behaviour towards company objectives, 

but they try to create common values, beliefs, and traditions within the company; although this 

second type is much less visible than the formal systems, they are equally effective in aligning 

employees with company objectives and sustaining organisational performance. The authors 

stress the importance of reaching a balance between the two needs to be able to foster the right 

level of innovation, flexibility and creativity in a company. 

MCS must be tailored to the characteristics of the market in which the company operates: 

different structures emerge depending on whether the environment is stable and predictable or 

dynamic and uncertain. Anthony et al. (2014) make a distinction between mechanistic and 

organic control systems. Mechanistic systems are characterised by specific task definitions, 

clearly divided responsibilities, and a hierarchical communication structure; they are more 

suited for stable environments, as little room for deviations from the set targets is expected.  In 

such contexts, technological developments and well-defined routines represent the main 

organisational resources, enabling efficient operation. On the other hand, organic systems are 

based on the assumption that employees are not just motivated by the pecuniary aspect but also 

to fulfil personal values and ethical alignment with the company’s mission. The authors 

underline that these systems are more appropriate for uncertain environments where they 

collect and process information to be used to anticipate and prepare the firm for potential 

disruptions; because they foster cooperation, horizontal communication, and proactiveness 
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from employees, a key aspect of this is the retention of talent, since their effectiveness relies 

heavily on collaboration and shared knowledge. 

However, one control system is usually not enough; multiple interdependent and 

complementary systems should be combined to reach a balance between efficiency and growth 

towards strategic goals. Beyond providing information, MCS also have a behavioural control 

function as they shape employee actions to align them to what is best for the firm (Luiz & 

Beuren, 2023; Merchant & Van der Stede, 2007). 

Lastly, while theoretical literature portrays MCS and ERM as fully integrated, empirical 

evidence from European surveys suggests that such integration remains limited in practice. In 

many European organisations, ERM activities are still largely confined to specialised risk 

management functions and are rarely translated into operative results, let alone integrated into 

the decision making process (FERMA, 2022; PwC, 2023) 

2.2.2 Levers of Control Framework (LOC) 

 

Figure 5 - Components of the Simons Levers of Control Framework. 

Source: Simons (1995) 

 

Closely connected to MCS is the Levers of Control framework (LOC), developed by Simons 

(1995). Simons identified four interrelated levers that create the dynamic tension necessary to 

implement an effective strategy through controlling. The framework is a formal management 

control system that explains different methods executives can use to achieve the strategic 
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objectives of the company, reflecting not only the simultaneous coexistence of more than one 

control, but also the diverse purposes they can be linked to within the organisation. 

As pictured in Figure 5, the four levers identified by Simons are the following: 

1. Diagnostic control systems: they are feedback systems to monitor if organisational 

outcomes are distancing from firm strategy and correct possible deviations; 

2. Belief systems: they represent positive systems that motivate the search for new 

opportunities and are focused on communicating the organisation’s core values, 

purpose and direction on every level; 

3. Boundary systems: they are negative systems that constrain the search for new 

opportunities and determine limits to acceptable employee behaviour; 

4. Interactive control systems: these systems are useful for adapting strategy when 

disruptive contingencies arise. They function by helping identify those strategic 

uncertainties that could challenge the current strategy of the business. Managers 

regularly use them as a two-way process to engage directly with the decision-making 

process of subordinates and to let new approaches and initiatives emerge from the 

bottom up. They do not represent a distinctive type of control system, as any of the 

systems can be adopted interactively. 

Al-Dhubaibi (2026) states that interactive systems are particularly relevant when 

talking about risk management strategies, as they allow the management of a company 

to focus on strategic uncertainties. Strategic uncertainties are all those external factors 

that may be either threats or opportunities for the firm. Because they are complex and 

unpredictable, traditional linear control models are often insufficient, making a more 

holistic system necessary to detect and manage them effectively. 

 

The LOC framework is intended to highlight how control dynamics interact with each other 

and how they influence corporate behaviour and performance overall. Barros & Ferreira (2022) 

bring contributions showing how the equilibrium between the four levers of control, but more 

specifically between interactive and diagnostic systems, creates the dynamic tension necessary 

to achieve control of the business strategy. By combining the positive and negative effects of 

the levers, companies can reach organisational ambidexterity, and balance between control and 

flexibility, which enhances adaptability in uncertain contexts (Kruis et al., 2016). 

But applying the LOC framework is not a straightforward process, as it does not provide “one-

size-fits-all” operational instructions, though it must be specifically tailored for each company. 

Anthony et al. (2014) and Kruis et al. (2016) support this personalised approach through the 
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use of Contingency Theory, which states there is not one best way to control a company, but 

the effectiveness of the specific tools depends on the external environment the firm faces, 

together with technological development, organisational structure and size, the strategy chosen 

and organisational culture. 

On a downside, Müller et al. (2025) argue that diagnostic LOC are often associated with 

gamesmanship, the “strategic manipulation of controls to gain undue rewards or avoid 

sanction”. Crucially, the authors clarify that diagnostic controls do not necessarily lead to 

dysfunctional behaviour, but this is a consequence of poor design and the lack of feedback 

loops. While the study observes an over-reliance on diagnostic controls rather than interactive 

ones, their suggestion for a rebalancing of the levers remains largely normative, as they do not 

fully address the organisational costs and resources required to sustain such a shift in practice. 

Moreover, the authors acknowledge that certain dysfunctional outcomes, especially those 

linked to a negative attitude on the work place, cannot be effectively addressed through the use 

of the LOC framework. This highlights a limitation of the framework as not all behavioural or 

emotional responses can be governed through the use of formal control mechanisms. 

2.2.3 Sustainability Control Systems (SCS)  

Recent developments in management control have led to the integration of both financial and 

non-financial measures in control systems; Beusch et al. (2022) introduce the idea of 

Sustainability Control Systems (SCS) to address the implementation of sustainability as a 

strategic variable, facilitating the development of governance structures and processes that 

ensure compliance with sustainability standards and regulations while also contributing to a 

more effective collaboration along the whole supply chain. 

MCS and SCS are meant to work in synergy, interactively reinforcing each other; nonetheless, 

complications may arise in their integration due to the inherent complexity of control systems 

and the difficulty in quantifying sustainability impacts. A solution can be found in the use of 

tools like the Balanced Scorecard and the LOC framework: according to Beusch et al. (2022), 

these tools play an important role in interpreting complicated sustainability objectives and 

incorporating them into the control process. According to the author, the BSC provides a 

structured approach for including sustainability alongside financial metrics, while the LOC 

framework pushes the company’s core belief and behavioural systems towards a more 

sustainable approach. 
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2.3 Theoretical Framework for Integration 

Because of the unpredictability and the complexity of risks, a simple rule-based compliance 

approach that considers them as separate entities is no longer enough. Tillema et al. (2022) 

state the need for a comprehensive, integrated risk management approach that aggregates risks 

and values interdependencies among them.  

Likewise, Schäffer & Storek (2022) stress the importance of sharing risk-related information 

and experience to align the actions of different organisational functions and units. A way to do 

this can be identified in the introduction of MCS inside the ERM process, making the enterprise 

more suitable in facing complex risks and external contexts. 

2.3.1 Integration of ERM and Management Control 

The overall effectiveness of an organisation ultimately depends on the quality of executive 

decision-making, which in turn relies on the relevance, accuracy and availability of the 

information considered. Posch (2020) highlights that higher levels of risk control are associated 

with greater risk-information sharing. This suggests that the addition of MCS helps embed risk 

variables in employee decision making that is in line with the firm’s context and strategy 

(Presti, 2021). This can be achieved through MCS incorporating both non-financial and 

financial determinants of performance; a variation of these systems is that of performance 

management systems (PMS), which demonstrate how management decisions influence specific 

key performance indicators (Berger & Gleissner, 2018; Rana et al., 2019). 

Schäffer & Storek (2022) show that an effective risk management system begins with 

transparency and visibility of how strategic, preventable and uncontrollable risks are treated by 

managers. However, the authors also highlight how top managers often show a bias in focusing 

more on opportunities rather than risks, and, in extreme cases, risks may even be ignored to 

pursue more advantageous investment proposals. Integrating ERM and MCS enhances the 

quality information available to executives, facilitating the alignment with corporate strategy 

(Braumann et al., 2024). This strategic coherence is further reinforced by the application of 

tools like performance-linked retribution for the top management, a topic examined in more 

detail in Chapter 3. 

Pešalj et al. (2018) further illustrate that a balance between the four levers allows the company 

to reach equilibrium between control and flexibility; this is also due to the dynamic nature of 

the levers, which supports the coordination of different, and sometimes opposing, perspectives 
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like short- and long-term objectives, focusing on corporate goals while continuing to explore 

new opportunities, and harmonising the strategic and operational dimensions of the company. 

At the same time, they stress that effective management control requires a dual focus on internal 

and external expectations, which allows to reinforce the organisation’s adaptability and 

resilience in a changing environment. 

2.3.2 The Balanced Scorecard 

The Balanced Scorecard (BSC) was identified by Braumann et al. (2024) as one of the tools 

that can be used to integrate risk information in the decision making process. It is a holistic 

management system that enables a firm to clarify its vision, measure progress and translate 

strategy into action (Hayes, 2025b). It combines financial and non-financial measures 

considered critical for the success of the company to provide a complete view of its 

performance, this helps having a clear direction to work towards and coordinating different 

parts of the business (Huber et al., 2025; Stattler & Grabel, 2016) 

 

Figure 6 - Balanced Scorecard Structure. 

Source: Bubbio (2004) 

 

Building on the Balanced Scorecard Institute (n.d.) and Hand et al. (2006), this tool is 

composed of four different perspectives, each defined by their specific goals and unit of 

measure. Bubbio (2019) suggests that, given the flexibility and adaptability of the BSC, more 

perspectives can be incorporated into the analysis according to the needs of the single company; 

however, the foundational blocks of this tool are the following: 
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 Organisational capacity: it focuses on the company’s ability to grow, adapt, and 

innovate. Here, because people and corporate culture are relevant variables, creating a 

common definition of risk helps to acknowledge risk effectively. 

 Internal process: it looks at the quality and efficiency of internal operations, and at 

important metrics, to check if they are aligned with strategic objectives. Risk can be 

handled by letting individuals identify, assess, respond to and monitor risks throughout 

all business processes; this results in a less centralised risk management approach. 

 Customer and stakeholder satisfaction: it considers the level of satisfaction and the rate 

of customer retention, looking at all those uncertainties that are related to market and 

reputation. 

 Financial performance: it focuses on the efficient use of financial resources. Here costs 

and benefits of every risk must be examined. 

 

Bubbio (2019) stresses that these perspectives are interdependent and that financial objectives 

are not achieved in isolation, only according to the costs and earnings of the company, but they 

emerge from the interaction between customer relations, internal processes and organisational 

capacity.  

Moreover, Beasley et al. (2006) state that the introduction of risk management to the BSC has 

a positive impact on company performance: if an explicit risk consideration is included in the 

BSC, employees become more aware of material risks, their potential impacts and the need for 

proactive action. This works by putting more emphasis on material risks and actions, while 

taking away attention from processes narrowly centred on KPI-driven performance (Huber et 

al., 2025). 

Pešalj et al., (2018) argue that, when used as an interactive control system, the BSC promotes 

dialogue and challenges underlying assumptions on the business model of the company, 

supporting critical thinking and adaptation; this approach aligns to the idea of making material 

risks more visible and relevant inside strategic discussions. 

Despite its advantages, the integration of risk management into the BSC also presents some 

drawbacks. Antonsen (2014) argues that the use of the BSC may make organisations less 

dynamic and more top-down controlled, as employees would need to adapt to the indicators set 

by the senior management; this would reduce incentives for bottom-up participation and critical 

feedback, shifting the focus away from participative learning and towards compliance with 

management-defined performance measures. The problem here lies in the lack of interaction 
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and in the fact that organisational learning occurs mainly through employees’ adaptive 

responses, rather than through an active involvement to shape control systems. 

Nevertheless, compared to other ERM frameworks, the BSC seems to still be a suitable 

instrument for the integration of ERM in decision making. The COSO ERM framework, for 

example, has the downside of being too standardised and does not realistically represent the 

complexity of each entity, while the BSC can recognise this complexity and combine it with 

an adaptive approach (Costa Oliveira, 2014). 

2.3.3 Risk-Informed Management Control Cycle 

Berger & Gleissner (2018) provide an example of how to integrate risk information into ERM  

through the use of controls, as pictured in Figure 7. This consists of an iterative process that 

ensures that managerial decisions are aligned with the organisation’s objectives. The 

framework is structured in the following way: 

 

 

Figure 7 - Risk-informed Management Control Cycle. 

Source: Berger & Gleissner (2018) 
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1. Analysis from strategic and operational areas: inputs from multiple functions are 

collected, which provide the baseline for the risk analysis and the current state of the 

organisation 

2. Effect of the risk-return profile: This is a decision gate that looks into whether the 

proposed change improves or worsens the risk-return profile of the company. If it brings 

a positive effect, then the project moves forward; if it has a negative effect, the risk 

analysis of the status quo is performed. This step is crucial for management control as 

it treats risk as part of the value proposition and not just as a constraint for the 

company’s operations. 

3. Risk analysis: This is performed for both the status quo and the context, plus measures. 

Here, diagnostic and interactive control systems are used to monitor results and learn 

from new changes. 

a. Status quo: identifying and quantifying existing risks, evaluating their relevance 

and prioritising them 

b. Status quo plus measures: assess the same risks after the introduction of the 

proposed changes to understand how they influence the company’s risk profile 

4. Risk aggregation: all individual risks are aggregated to see the total exposure of the 

company; this is done both for the status quo and for the version where changes are 

implemented. This step is useful to compare the organisation’s risk profiles before and 

after, and it involves the forecasting of risk-adjusted performance metrics 

5. Risk evaluation: the value proposition of the project/change is measured, and at this 

point, abstract risks are turned into objective financial consequences 

6. Decision to implement: another decision gate where executives decide whether to 

implement the project or measure 

7. Execution and monitoring: monitoring and reporting on the execution of a project is 

crucial to ensure transparency and continuous feedback, so that real-time adjustments 

can be made. This last step closes the loop and reconnects with point 1, ensuring a 

dynamic and adaptive system 

This process provides a general structure for a comprehensive integration of ERM and MCS 

and it allows the organisation to evaluate all of the relevant information when management has 

to make a decision, showing the consequences and the changes in the risk-return profile of the 

company. However, it also relies on assumptions regarding the rationality of the actors 

involved, the neutrality of the information flows, and the availability of organisational 
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resources. In light of these limitations, the framework should be interpreted as a guide, rather 

than a prescriptive model, and tailored to the specific context of the organisation. 

2.3.4 Challenges in Integration 

While integration between ERM and MCS is strongly advocated, Huber et al. (2025) argue that 

often generates tensions, professional disputes, and conflicts in risk understanding and 

performance, which can hinder integration efforts and lead to inefficiencies. For this reason, 

companies that have a more suitable internal structure can more easily accommodate and ERM 

introduction. An example can be seen in the contribution by Braumann et al. (2024), who found 

that the interplay between risk culture and ERM has a significant effect in the integration of 

MCS; this implies that companies with an ERM-friendly risk culture find it easier to integrate 

MCS, as employees seem to take risk more seriously. 

But beyond behavioural and organisational tensions, the digital transformation has introduced 

new challenges. The digitalisation of management control has deeply affected the role of the 

controller and the functioning of control systems. Cavélius et al. (2020) show that the rise of 

Big Data has brought increased volume, velocity, variety, veracity, and value of information, 

offering controllers an easier access to real-time insights, but also carrying disruptions to 

corporate business models. The recent introduction of artificial intelligence further amplifies 

these dynamics as it automates and transforms the flow of information inside a company, and 

thus the infrastructure of management control (Sundström, 2024). While these digital 

technologies enhance monitoring capabilities, they also create new risks. These developments 

underline that integration between management control and ERM must continuously adapt to 

technological change, balancing automation with managerial judgment and maintaining 

alignment between risk awareness, performance, and strategic targets. 

Another issue might be that risk-focused controls may still be perceived more as a rule-based 

compliance with a tick-the-box mentality, rather than a specific and value-creating activity 

(Posch, 2020; Rana et al., 2019). Huber et al. (2025) highlight that this can lead to antagonistic 

social relationships, especially if the balance between risk and performance is not sufficiently 

embedded in daily business processes. 

Seen the importance of ERM and MCS integration, the actors involved in the process must 

carefully take into considerations all of these downsides to prevent the integration from 

becoming an added task without any positive effects on organisational performance. 
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Chapter 3: Integrating risk management and sustainability 

The previous chapter outlined the theoretical foundations of management control and its 

intersection with risk while examining the frameworks and instruments through which 

controllers operate. Chapter 3 moves forward, analysing how companies integrate 

sustainability into their risk management systems and evaluating how effectively existing 

control tools address emerging ESG-related risks. 

3.1 Traditional and sustainability-oriented risk 

management 

While conventional risk management is primarily focused on financial stability and operational 

continuity, sustainability-oriented risk management extends that scope to include ESG 

dimensions. This section aims to show how sustainability considerations transform the 

perception, assessment, and management of risks within organisations. The following part 

discusses the specific types of sustainability-related risks, outlines the main frameworks used 

to address them, and examines the behavioural and cultural changes required for their effective 

implementation. 

3.1.1 Sustainability-related risks 

According to the International Sustainability Standards Board (ISSB), sustainability-related 

risks arise from an entity’s dependencies and impacts on the resources and relationships along 

its value chain, as these factors can affect the entity’s long-term prospects and its performance 

(IFRS & ISSB, 2024). Companies must therefore try to avoid these risks and any incidents that 

might produce negative effects on their key stakeholders, including the environment and 

society (Kähkönen et al., 2023). 

Sustainability-related risks might originate both internally and externally, and if not properly 

managed, they can result in severe consequences for the company itself, with a subsequent 

detriment of the company’s reputation, market value, and stakeholder trust (Boiral et al., 2020). 

Settembre-Blundo et al. (2021) highlight that, being these risks multidimensional and long-

term, their identification requires the combination of subjective managerial assessments and 

objective analysis. This can be achieved through the principle of double materiality already 

mentioned in section 1.2.4. 
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Building on the classification provided by Schulte & Knuts (2022), the following 

sustainability-originated risk categories were identified: 

 Reputational risk – potential damage to brand image and negative publicity. 

 Regulatory or compliance risk – disruptions coming from legislative changes that 

affect company operations. 

 Litigation risk – legal exposure arising when the firm is found responsible for human 

health, human rights, or environmental issues. 

 Competitive risk – loss of market share when the company fails to meet changing 

customers’ needs and innovate, while competitors keep gaining market share. 

 Strategic risk – misalignment between sustainability initiatives and company vision. 

 Supply chain risk – exposure to scarcity of critical materials on which the company 

highly depends. As the efficiency of the supply chain has been shown to have a great 

impact on a company’s competitive advantage, more attention has been put into it 

during recent years, also due to challenges coming from geopolitical events (Settembre-

Blundo et al., 2021). 

 Competence and productivity risk – the inability to attract, retain, and motivate talent, 

destabilising organisational learning. 

 Transition and physical risks – already mentioned in paragraph 1.2.3. 

This categorisation illustrates the interconnected and systemic nature of sustainability-related 

risks. Schulte & Knuts (2022) stress that the function of these categories is not just that of 

containing possible risks, but it is more of a trigger for their identification, making it less 

relevant where the company inserts the identified risks. Their management, therefore, demands 

a comprehensive approach that combines strategic foresight, stakeholder engagement, and 

adaptive controls. 

Despite this theoretical perspective, many companies still treat these risks as a reporting 

exercise required by the imposition of legislative obligations and considering only those 

sustainability risks that affect financial liability. On this note, Saardchom (2013) states that 

ERM frameworks fail also because they tend not to consider that the impact of environmental 

and societal factors can radiate far beyond legal and compliance requirements. 

3.1.2 Sustainable Enterprise Risk Management 

To reach the previously mentioned permeating approach of risk management, frameworks such 

as Sustainable Enterprise Risk Management (SERM) have been developed, allowing to 
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maintain a balance between organisational growth and environmental or social wellbeing 

(Boiral et al., 2020). 

This methodology takes on a broader perspective by integrating sustainability-related risks and 

thus acknowledging that sustainability and risk are deeply interconnected: company actions 

can either contribute to or hinder sustainable development. At the same time, technological 

developments also have a role in how sustainability issues are monitored, modelled, and 

managed across the company, and because of this, should be taken into account (Settembre-

Blundo et al., 2021). 

The general structure of SERM follows the traditional risk management process: identification, 

assessment, analysis, treatment, and monitoring (Kähkönen et al., 2023). However, an 

additional section is introduced to specifically consider how the resources and the relationships 

across the value chain interact with internal operations and the external environment (Schulte 

et al., 2020; Schulte & Knuts, 2022). 

A comprehensive SERM model can be derived from the works of Schulte (2021) and Schulte 

& Knuts (2022), as illustrated in Figure 8. 

 

Figure 8 – Example of a Sustainable Risk Management Framework. 

Scheme adapted from Schulte et al. (2020) and Schulte & Knuts (2022) 

 

According to Schulte et al. (2020), the integration of sustainability into ERM requires 

expanding the analysis to include wider temporal and socio-ecological perspectives, while 

considering the individual value creation process of the company, in every phase of the process. 

Their framework can be summarised as follows: 
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1. Sustainability Risk Scope – Identify the socio-ecological hot spots by analysing how 

company actions impact sustainable development and, in turn, how the external 

environment influences the risks perceived by the company. 

2. Sustainability Context and Criteria – Assess the current sustainability context to 

identify relevant issues in the company. This includes incorporating sustainability 

values in corporate culture and establishing a clear structure to operationalise 

sustainability at every organisational level. 

3. Sustainability Risk Identification – Detect sustainability-related risks through the use 

of the previously mentioned risk categories and link them to stakeholder value creation. 

4. Sustainability Risk Analysis and Evaluation – Define acceptable risk thresholds, 

integrating them in the company’s risk appetite statement (Oduoza, 2020). The optimal 

result achieves a balance between business objectives and sustainability goals. 

5. Sustainability Risk Treatment – Implement measures to ensure that significant risks are 

escalated to appropriate decision-making levels, considering their likelihood and 

severity. 

6. Communication and Consultation – Establish mechanisms to monitor progress, ensure 

transparency, and allow for effective reporting. 

 

Schulte et al. (2020) observes that a key differentiator of the SERM framework is its multi-

perspective approach, which is useful for understanding what results from the interplay of 

complex variables and changes. This is defined as a double-flow scenario modelling and is 

structured on a macro-, a meso-, and a micro-level: changes on these levels come with 

implications for the strategic and operational sides of the company. The macro-level is 

concerned with the interdependencies with external context, for example culture, politics, and 

macro-economics; the meso-level which includes material on an organisational level, 

consisting of technology, science, and business activities; the micro-level, instead, is focused 

on internal corporate variables (Schulte & Knuts, 2022; Settembre-Blundo et al., 2021). 

Settembre-Blundo et al. (2021) also point out the importance of adding a further assessment by 

considering past, present, and future risks. They observed that, by having this temporal 

perspective, corporate competitiveness improves in terms of flexibility and adaptation to 

unfavourable contexts, as leveraging past experiences allows to create strategies to proactively 

mitigates future risks. 

However, evidence from Hristov & Searcy (2025), Mio et al. (2022) and FERMA (2022) 

suggests that only a limited number of firms are moving towards SERM frameworks. Most 



 42 

organisations remain in a traditional ERM implementation phase, while sustainability is 

addressed through a compliance-oriented reporting mechanism rather than being embedded 

into risk governance and decision making processes; this is particularly true for SMEs because 

of their smaller resource availability to invest into sustainability controls. 

3.1.3 Risk culture in SERM implementation 

Building a corporate risk culture that explicitly incorporates ESG considerations is essential 

for achieving sustainable growth and complementing the efforts made by formal governance 

mechanisms such as disclosure requirements and other types of national or supra-national 

enforcements. These formal institutions have often proven insufficient and inconsistent, 

leading to frequent inefficiencies in promoting sustainable corporate behaviour. As a result, 

informal controls become essential in shaping the business philosophy and guiding the 

decision-making process (Bai et al., 2024). 

Aniza Abdul Aziz & Abdul Manab (2020) define risk culture as a reflection of how people 

within an organisation collectively perceive risks, their attitudes, and how they manage those 

risks to achieve corporate objectives. It is a qualitative concept that adapts to company 

stakeholders and evolves with the changing needs of the firm; having it internalised at every 

layer of the company allows for the risk management process to become automatic and second 

nature for everyday decision-making (Banks, 2012). 

Other studies by Cosma et al. (2024) and Osman & Lew (2021) confirm that having a common 

risk culture enhances organisational performance by minimising risk and driving for a more 

ethical behaviour and decision-making; a clear and transparent communication strategy by the 

leadership helps shape and disseminate a desired culture throughout the organisation as they 

have the possibility of influencing employees’ attitudes towards risk and ensure that corporate 

sustainability objectives have the necessary importance. 

Risk perception is a central component of this cultural dimension as it determines people’s 

behaviour. Three factors influence people’s perception of risk: the characteristics of the hazard, 

the characteristics of risk perceivers, and heuristics (Siegrist & Árvai, 2020).  In the corporate 

context, Harasheh et al. (2024) show that managers’ perception of risk tends to drive action, 

meaning that when managers recognise sustainability risks, they proactively adjust their 

behaviour to facilitate the transition to overcome them. Similarly, Tian et al. (2025) find that a 

stronger climate risk perception incentivises firms to increase their R&D investment, promote 

green technological innovation, and enhance market competitiveness. 
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Furthermore, developing a well-structured risk culture involves considering the risk of 

inaction: the potential losses associated with failing to align corporate strategy to sustainability 

goals must be clearly visible and compared to the costs of transformation. An effective risk 

culture, therefore, enhances a company’s ability to evaluate opportunities and costs, not only 

focusing on the short-term, but also on the medium- and long-term perspectives (Cosma et al., 

2024). 

3.2 Management control tools for sustainability-related 

risks 

The instruments used by organisations to integrate sustainability into risk management are 

embedded within the broader concept of sustainability control systems, as it was already 

discussed in the previous chapter. Drawing on the work of Henri & Journeault (2010), SCS can 

be developed and integrated through several mechanisms: the design of specific performance 

indicators (inputs of energy, outputs of solid waste, financial impact, etc.), frequently using 

these indicators to monitor compliance, support decision-making, motivate continuous 

improvement and for reporting, fixing specific goals in the budget for the environmental 

expenses, incomes and investments, and linking environmental goals and indicators to rewards. 

However, sustainability management control tools are not always easily applied, and many 

firms find constraints in their implementation: organisational culture, automation, and personal 

investment of the management; to this day, the gap between the actual and the desired level of 

implementation is still substantial (Corsi & Arru, 2021). 

Given that these instruments represent a relevant part of ERM, the following section analyses 

some examples, categorising them into three areas: Budgeting, Information and performance 

mechanisms, and Strategic alignment tools. 

3.2.1 Budgeting 

The budget is both a planning and a control mechanism; its incorporation allows for increasing 

the effectiveness and the efficiency of the ERM process, making companies more aware of 

their risk level (Jermias et al., 2023). 

Budgeting specifically towards sustainable development involves structuring the accounting 

and budgeting procedures around detailed goals of the company. These may include targets for 

environmental expenses, the share of revenues derived from recycled materials or residual 
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waste, and investments aimed at improving the firm’s environmental or broader sustainability 

performance (Zainuddin et al., 2025). 

Merchant & Van der Stede (2007) identify two types of organisational budgeting: process 

budgeting and capital budgeting. Process budgeting is related to the preparation of short-term 

financial plans and is typical for larger organisations; capital budgeting, on the other hand, 

focuses on evaluating projects or action programs to be implemented over a longer time 

horizon. This latter approach is particularly relevant for sustainability-related considerations as 

they are often characterised by extended implementation periods and uncertain returns. 

Additionally, capital budgeting is essential for making strategic decisions, and the introduction 

of sustainability significantly increases its complexity: traditional financial criteria alone are 

no longer enough to establish the success and consequences of financial investments, and a 

multidimensional evaluation is more in line with the requirements of the market and current 

customers (Nurfitriani & Latif, 2025) 

Ultimately, capital budgeting provides a structured mechanism through which organisations 

can allocate resources more efficiently while aligning investment decisions with long-term 

sustainability objectives. 

In line with the ERM framework proposed by COSO (2017), the budget has a role in translating 

the risk appetite of a company into operational terms, thus reflecting it into the company 

spending limits, investment approvals and tolerance thresholds; this allows to constrain 

excessive risk taking and simultaneously enable those risky activities that could lead to 

opportunities. 

3.2.2 Information and performance mechanisms 

Information and performance measurement tools provide the necessary inputs through which 

complex ESG and financial data can be translated into actionable information for decision-

making. These mechanisms form the informational backbone that allows controllers and 

executives to operationalise sustainability-related risks and integrate them into planning, 

budgeting, forecasting, and performance evaluation processes. Several instruments are relevant 

in this section: KPIs, scenario analysis, stress tests, and risk exposure assessment (Cosma et 

al., 2024). 

Key Performance Indicators (KPIs) consist of quantitative or qualitative metrics that provide 

used to evaluate system behaviour and to measure how effectively a company progresses 

towards its financial and non-financial objectives (Hristov et al., 2022; Kostyunina, 2021). For 
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this reason, they help managers assess the state of a system, detect flaws, and identify potential 

opportunities for growth and improvement (de Matos et al., 2022). 

In the following section, different types of KPIs were identified, following the contributions 

from de Matos et al. (2022), Hristov et al. (2022), and Contini & Peruzzini (2022). 

 Financial/Economic. They are the more “traditional” kind and usually measure factors 

like liquidity, solvency, efficiency or all of those elements that are involved in the 

creation of value and balance of revenues and costs for the firm. 

 Energy. They are obtained by taking the ratio between energy output and energy input 

or between energy input and produced output. Relevant from the sustainability point of 

view because of the high impact of energy consumption, especially on factors like 

greenhouse gases (GHG) emissions. 

 Operational. They give information on the effectiveness of production processes or 

the equipment. 

 Organisational. The organisational culture and system have been shown to have an 

impact on the risk culture of people working in a company; for this reason, it can be 

useful to take into account the power structure of the company, its context, the means 

and frequency of communication, together with the structure of relationships (Osman 

& Lew, 2021) 

 Environmental. They reflect the environmental performance of a system in terms of 

environmental targets. Together with economic indicators, they are among the most 

used in industrial contexts. Consumption, waste reduction, and emissions produced are 

the drivers considered most relevant in reaching sustainable development. 

 Social/Cultural. They are often overlooked and harder to measure than environmental 

indicators, nevertheless they appear to be very relevant for a successful business 

strategy and performance. Here, companies tend to look at the image and reputation of 

the firm, together with internal factors like working conditions and working 

environment. 

The choice and relevance of KPIs depend on the organisation’s sector, since each industry 

emphasises different sustainability priorities (Contini & Peruzzini, 2022; Hristov et al., 2022). 

 

Scenario analysis is another critical tool for understanding and quantifying the risks and 

uncertainties associated with sustainability because it allows to explore how different context 
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combinations might shape future outcomes, helping forward-looking decision-making 

(Vipond, 2019).  

Building meaningful scenarios requires the ability to model different realities. To support this 

practice, organisations can use a range of stochastic and probabilistic tools, which allow 

corporate knowledge to be represented in a more multidimensional and complex way, showing 

how multiple variables interact and being more adherent to the reality of things (Romeike, 

2022). The result of the modelling process should lead to at least 3 outcomes: a base case 

scenario, a best case scenario, and a worst case scenario. Both COSO & WBCSD (2018) agree 

that effective risk management requires the ability to measure and quantify uncertainties; 

purely qualitative descriptions of scenarios are insufficient for informing strategic decisions or 

designing appropriate responses. 

These methods are used to give the company management a better oversight: this is the 

disciplined practice of identifying, exploring, and preparing for multiple possible futures so an 

organisation can make better long-term decisions (European Commission, 2025c). 

3.2.3 Strategic alignment 

The BSC was already mentioned at page 33 as a theoretically good approach to strategic 

alignment, the Sustainability Balanced Scorecard (SBSC) builds on that and includes 

environmental, social, and ethical concerns in its structure; by doing so, it allows organisations 

to measure corporate sustainability performance and support strategy implementation (Mio et 

al., 2022). Even though this approach is theoretically sound, contributions from Mio et al. 

(2022) and Hristov & Searcy (2025) show that the empirical application of the SBSC remains 

limited and challenging, as organisations face barriers in incorporating sustainability 

dimensions in performance measurement systems. These barriers include the absence of a 

sustainability-oriented corporate culture and of an organisational structure that is designed to 

support the integration of sustainability objectives. 

A second fundamental component of a solid risk management structure is risk appetite, which 

is contained in the risk appetite statement and is defined as the amount of risk, or threshold, a 

company is willing to accept to carry out its business (COSO, 2020; Giacomelli & Alessi, 

2024). Chakraborty (2022) highlights that the ultimate purpose of risk appetite is not to avoid 

all risks, which would be materially impossible, but rather identify those risks that could lead 

to the highest return over time. The author also suggests that having a risk appetite framework 
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in place can help avoid those risks that are commonly at the root of many problems, in part 

because the framework reinforces the use and spread of a solid corporate risk culture.  

Finally, empirical evidence shows that linking managerial incentives to sustainability 

performance can have a significant positive effect on the sustainability performance of the 

company (Osman & Lew, 2021). Incentive structures that link performance to retribution, 

therefore, function as a complementary mechanism to ensure that strategic objectives, risk-

taking behaviour, and managerial decisions remain consistent with the organisation’s 

sustainability ambitions. 

3.3 Conceptual framework 

Building on the literature examined in this chapter, this section develops a conceptual 

framework that integrates ERM, MCS, and sustainability-related risk information. The purpose 

of this framework is twofold: first, to synthesise the theoretical insights presented so far, and 

second, to provide an analytical guide to be used in the next chapter. The framework highlights 

the information flows, control mechanisms, and the organisational role of the management 

controller as a figure that translates ESG risks into managerial decisions, planning activities, 

and strategic adaptation. Particular attention will be given to the changes introduced by 

sustainability in this process. 

While the ERM phases remain structurally unchanged, sustainability reshapes the content, the 

time horizon, the scope, and the decision logic within each phase. MCS operate across the 

entire process, enabling the translation of ESG risk information into operational, financial, and 

strategic decisions. 

The management controller is involved throughout the entire process but plays a particularly 

relevant role in the treatment and the monitoring phases; the extent of this involvement depends 

on firm-specific characteristics, organisational needs, and the design of the company 

management control system. 

In line with the literature mentioned up to this point, the framework does not consider 

sustainability as an add-on, but it treats it at the same level as more traditional business risks, 

so that it is integrated in the process, even though this brings a newer and more uncertain object 

to the risk management table. 

 

INPUTS AND IDENTIFICATION PHASE: 
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Traditional risk identification approaches are increasingly inadequate in a sustainability 

context, as they tend to overlook risks that may become material over longer time horizons or 

under changing environmental, social, and regulatory conditions. The failure to recognise such 

emerging risks limits an organisation’s ability to plan effectively and to allocate resources in a 

manner consistent with long-term performance and resilience. 

Sustainability-related risks enter risk management and control systems through the materiality 

assessment process that identifies, prioritises, and quantifies ESG risks based on their financial 

impact and relevance to stakeholders; this assessment is built taking into account sector- and 

company-specific characteristics together with interdependencies among risk factors (Khamisu 

& Paluri, 2025). 

Risk-related information used to feed this process can come from internal and external sources 

and is characterised by a significant shift in perspective: compared to traditional risks, 

sustainability-related risks extend the time horizon from short to long-term, while they broaden 

the scope to include a wider set of stakeholders. The ability to quantify these risks is particularly 

relevant because it allows organisations to detect potential interconnections between risks and 

how they influence other organisational variables and corporate exposure. 

New inputs from regulatory, institutional, operational activities, environmental conditions, and 

stakeholder information continuously feed the identification of new sustainability-related risks 

that might be material to the specific company. 

Following Schulte et al. (2020), additional analytical steps can be included at this stage to 

identify the sustainability hot spots that have a relevant impact on sustainable development. In 

addition, stakeholder mapping and structured stakeholder lists can serve as specific inputs to 

support risk identification, especially in contexts where stakeholder impacts are central to 

materiality considerations (Schulte & Knuts, 2022). 

 

ASSESSMENT PHASE: 

The assessment phase is characterised by the explicit integration of the firm’s risk appetite 

statement and the adoption of a double materiality perspective. 

Sustainability-related risks are often interconnected both among themselves and with other 

external threats, and these interdependencies must be explicitly considered during the 

assessment phase: this is done through the use of a double materiality approach already 

discussed in section 1.2.4. The organisation therefore seeks to evaluate the materiality of each 

risk by analysing both its probability and the range of potential impacts under conditions of 

uncertainty (Giacomelli & Alessi, 2024). 
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The double materiality assessment is necessary in this section given the complex, irreversible, 

and non-linear nature of sustainability risks. Unlike more traditional threats, these may be 

considered material due to their irreversible or cumulative impact, where small causes may 

lead to disproportionately large consequences that persist long after the initial activity has 

stopped (Jodoin, 2024). 

Scenario analysis and stress testing represents key tools at this stage, as they allows 

organisations to explore alternative future developments and assess the robustness of strategic 

decisions under different sustainability-related risk configurations. 

 

TREATMENT PHASE: 

In a sustainability-oriented risk management framework, the treatment phase goes beyond the 

selection of standard risk responses and becomes a strategic space in which firms actively 

balance short-term financial performance against long-term environmental, social, and 

transition-related risks. Unlike traditional risk management, where avoidance or transfer may 

represent dominant responses, sustainability-related risks often require firms to accept, 

transform or actively engage with uncertainty over extended time horizons, leading to a higher 

short-term financial exposure but reducing long-term transition risk. Within this context, the 

objective of the risk treatment phase is to minimise the probability and impact of the prioritised 

risks; this is effective when risk responses are implemented with transparency, by aligning with 

external regulatory expectations and with their internal strategic objectives (Rahmaniati & 

Pangeran, 2025). 

The integration of sustainability considerations fundamentally alters the temporal dimension 

of risk treatment and planning. Decision-making shifts towards longer time horizons, reflecting 

the irreversibility of certain environmental and social impacts and the presence of complex 

systemic interdependencies among ESG-related variables. As a result, risk treatment under 

sustainability cannot be limited to isolated interventions, but must account for dynamic 

interactions across economic, environmental, and social systems. 

Management control tools play a central role in this phase because they turn sustainability-

related risks into measurable and actionable steps. Previously mentioned instruments such as 

budgets, KPIs, incentive systems, and the balanced scorecard can be used to translate risks into 

concrete managerial actions and operationalise the treatment phase by being consistent with 

the long-term and cross-dimensional nature of such risks (Hristov et al., 2021; OECD, 2021). 

In this context, capital budgeting is particularly relevant as it supports long-term decision 

making and allows the integration of ESG criteria into the resource allocation process. KPIs 
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enable the use of quantifiable thresholds to guide managerial actions, while incentive systems 

help align executives’ behaviour with sustainability objectives by embedding these priorities 

into performance evaluation mechanisms. 

On top of that, Rahmaniati & Pangeran (2025) identify the BSC as an effective tool for 

integrating ESG-related risk outcomes into performance management systems and into the 

overall planning of the company. Moreover, Mio et al. (2022) also state that the use of the 

SBSC can help promote a more ESG friendly culture inside the organisation, thus having a 

positive impact on the whole process. 

According to the Organisation for Economic Co-operation and Development (OECD, 2021), 

the explicit treatment of uncertainty within this framework is especially relevant in sectors 

characterised by large-scale investments in long-lived infrastructure, such as energy, transport, 

coastal protection, and water management. In these contexts, sustainability-oriented risk 

treatment supports decision-making under uncertainty and enhances the resilience of 

investment strategies over extended time horizons. 

 

MONITORING PHASE: 

Monitoring closes the loop between risk identification, treatment, and strategic control. This 

phase is essential for tracking the evolution of sustainability-related risks and assessing the 

effectiveness of implemented risk responses over time. In a sustainability-oriented risk 

management framework, monitoring increasingly shifts from a periodic, compliance-driven 

activity to a continuous process aimed at capturing emerging signals and enabling timely 

organisational responses. 

Within this phase, the management controller acts as a mediator who collects, consolidates, 

and interprets data generated in the previous stages. The transformation of this information into 

actionable insights represents a critical responsibility of the role. Through the use of 

sustainability metrics, the controller supports sustainability-oriented planning and decision-

making. Typical tools employed at this stage include the integration of ESG KPIs into 

managerial dashboards and budget variance analyses that incorporate sustainability-related 

indicators, these are used to provide continuous feedback on the development of sustainability-

relater risks and the efficacy of the implemented responses. 

More broadly, the monitoring phase ensures coherence between ERM outcomes and 

managerial decision-making processes: by embedding sustainability-related risk information 

in management control systems, monitoring supports organisational learning and reinforces 

alignment between sustainability objectives, risk responses, and strategic priorities. 
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FEEDBACK LOOPS: 

Feedback loops represent a critical element of the conceptual framework and are strongly 

supported by interactive management control systems. Through continuous feedback, 

information flows back through the organisation to support organisational learning and 

strategic adaptation. 

Specifically, feedback loops contribute to: 

 strategic decision-making, including sustainability strategy and investment choices; 

 performance evaluation through KPIs and sustainability targets; 

 reporting and disclosure, such as CSRD reporting, integrated reports, and ESG risk 

disclosures. 

By closing the loop, the system promotes transparency, learning, and continuous improvement 

across organisational levels. 

 

OUTPUTS: 

When effectively implemented, the integrated framework leads over time to increased 

organisational resilience, stronger strategic alignment, enhanced long-term value creation, 

improved transparency in internal and external communication, and reduced reputational risk. 

 

This chapter has shown that integrating sustainability into enterprise risk management does not 

merely expand the set of risks to be considered, but fundamentally reshapes the logic, time 

horizon, and informational requirements of the risk management process. Sustainability-related 

risks introduce long-term, systemic, and often irreversible dynamics that challenge traditional 

approaches focused on short-term financial stability and probabilistic assessment. 

Within this context, management control systems emerge as a critical enabling infrastructure. 

Through budgeting, performance measurement, scenario analysis, and strategic alignment 

tools, management control supports the operationalisation of sustainability-related risks, 

translating abstract ESG considerations into actionable managerial decisions. The role of the 

management controller is therefore not limited to information provision, but extends to 

mediating between risk appetite, strategic objectives, and sustainability constraints across 

organisational levels. 
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At the same time, the chapter highlights that the effectiveness of sustainability-oriented ERM 

remains contingent on organisational characteristics, sector-specific exposures, and the ability 

of firms to address deep uncertainty and trade-offs between short-term performance and long-

term resilience. In particular, in sectors characterised by capital intensity, long investment 

horizons, and high exposure to environmental and regulatory risks, such as the energy industry, 

these tensions become especially pronounced. 

The relationships and information flows discussed in this chapter are visually represented in 

Figure 9 on the next page. Building on this conceptual framework, the following chapter 

applies these insights to the European energy sector, examining how sustainability-related risks 

are manifested in practice and how firms attempt to manage them within existing regulatory, 

technological, and market constraints. 
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Figure 9 - Conceptual framework integrating sustainability-oriented ERM and MCS. 

Source: author-generated, 2025 
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Chapter 4: Analysis of the energy industry in Europe 

4.1 Purpose and scope of the analysis 

4.1.1 Application of the conceptualised framework 

This section analyses information collected from three European energy companies to examine 

how sustainability-related risks are addressed within corporate risk management and control 

systems. The following analysis focuses on the role attributed to ESG information in 

managerial decision-making, planning, and risk governance, as disclosed in public reports. 

As the analysis is based exclusively on corporate disclosures retrieved from online sources, the 

objective is not to produce empirical or statistical evidence, but to give an interpretation to the 

information gathered. 

The conceptual framework developed in the previous chapter provides the analytical structure 

for this assessment and it will be used to guide the examination of the interaction between 

ERM, MCS, and sustainability-related risk information. 

The choice of the energy sector is theoretically grounded. Prior literature suggests that firms 

operating in high-risk and environmentally intensive sectors tend to exhibit more advanced 

sustainability governance mechanisms. In particular, Boiral et al. (2020) show that energy 

companies allocate substantial resources to ESG-related structures, largely in response to 

regulatory pressure, stakeholder scrutiny, and heightened exposure to environmental and social 

risks. This makes the sector particularly suitable for observing the application of the proposed 

framework in practice. 

4.1.2 The energy sector and its characteristics 

The European Union hosts a highly interconnected energy system characterised by a 

fragmented mix of producers and consumers, but also by a strong integration with global 

energy markets and cross-border interdependencies between the different Member States. The 

sector plays a central role in the European economy, but it simultaneously represents one of 

the critical areas for achieving the objectives of the net-zero transition. This dual nature is 

motivated precisely by its multifaceted role as both a major source of environmental 

externalities and a key enabler of the sustainability transition, while also retaining significant 

economic value in the European market: in 2024, the European energy market was valued at 
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USD 1,41 billion, and it is expected to grow with a CAGR of 5,23% by 2033 (Market Data 

Forecast, 2025). 

In recent years, this field has undergone profound structural changes. The Russian invasion of 

Ukraine marked a turning point for EU energy policy, triggering a crisis that led to record price 

levels and exposed structural dependencies on external suppliers. As a response, European 

countries have prioritised energy security, rapidly reduced imports from Russia, and reinforced 

policy commitments to diversify energy sources and accelerate the deployment of renewable 

energy. These developments have further increased the strategic importance of sustainability-

related risk management within energy firms, as geopolitical, transition, and regulatory risks 

have become more tightly interconnected with each other (IEA, 2025). 

The European energy mix is heterogeneous and still heavily reliant on fossil fuels; its 

composition varies substantially across Member States, reflecting differences in national 

resources, infrastructure, and policy decisions. Data from Eurostat (2025) indicate that in 2023, 

the European energy mix was divided in the following way: 

 

Figure 10 – Composition of the European Energy Production Mix. 

Source: Eurostat (2025) 

 

Moreover, in the EU, approximately 58% of the energy used comes from imports, leading to a 

higher exposure of the sector to geopolitical and supply-chain risks (Eurostat, 2025). 

EU climate objectives contribute to making this sector relevant. According to the European 

Parliament (2024) and the European Commission (2025b), the sector accounted for 6% of CO2 

emissions at a global level in 2023 and was responsible for more than 75% of the GHG 

emissions within the European Union. As a result, the expansion of renewable energy and the 
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acceleration of decarbonisation are cornerstones of the European Green Deal (see section 1.3.1) 

and the EU’s commitment to reducing net emissions by at least 55% by 2030, with climate 

neutrality targeted by 2050. Renewable energy deployment is now at a record high thanks to a 

variety of supportive policies, yet greater efforts are needed to overcome ongoing challenges, 

such as strengthening clean energy supply chains, replacing outdated infrastructure, and 

achieving further energy system integration across the region (IEA, 2023). This results in a 

higher regulatory and stakeholder pressure directed towards energy companies. An example is 

the increasing demand for disclosure requirements under the CSRD, which requires energy 

companies to formally identify, assess, and communicate sustainability-related issues and 

risks. 

The characteristics of the sector and the attention it gained during the last decades make it 

suitable for analysing how sustainability considerations are integrated into ERM and MCS. 

While sector-level dynamics highlight why sustainability risk management has become 

increasingly important, they do not explain how such risks are operationally addressed within 

firms. To capture this organisational dimension, the analysis now turns to firm-level case 

studies: the selected companies provide an empirical setting where to observe how 

sustainability-related risks are identified, assessed, and governed in practice, and how these are 

translated into ERM structures and management control mechanisms.  

4.2 Methodological approach 

4.2.1 Selection rationale 

The rationale for selecting the energy sector has been previously discussed. The choice of 

companies is instead grounded in a combination of regulatory and analytical considerations. 

Focusing on European energy companies allows for a more consistent and comparable analysis, 

as all selected groups operate under the same regulatory architecture and are subject to similar 

disclosure obligations. This regulatory homogeneity reduces institutional variability, ensuring 

that sustainability information is disclosed according to common standards. As a result, 

differences observed across companies are more likely to reflect organisational choices and 

governance practices rather than regulatory asymmetries. 

The sample, therefore, consists of European energy companies that fall within the scope of the 

CSRD and for which relevant sustainability and risk-related disclosures are publicly available. 
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This selection provides a suitable empirical basis for examining how sustainability 

considerations are integrated into ERM and MCS. 

The selected companies represent different strategic models and operational approaches 

industry: 

 Enel represents an incumbent with a vertically integrated utility that started a transition 

from fossil fuels to renewables while maintaining its large-scale grid operations across 

many countries. Its sustainability risks are tightly linked to the execution of the 

transition, to the presence of stranded assets, and the difficulties with regulatory 

compliance across multiple territories. 

 Ørsted adopted a renewables-first model after a radical strategic change away from 

fossil fuels. For this reason, its risk profile is more exposed to project execution risk, 

supply-chain issues, technology dependence, and policy stability for renewable 

projects' support. 

 Iberdrola has a hybrid strategic position that has a strong grid exposure. This creates 

a mixed risk structure where sustainability-related risks intersect with long-term capital 

allocation, infrastructure resilience, and regulatory challenges. 

4.2.2 Data description 

For each case, the analysis is based on public documents produced by the selected companies, 

including the most recent Integrated Annual Report, Sustainability Report, CSRD/ESRS-

aligned disclosures, Green Finance reports, and official risk governance sections published 

between 2021 and 2026. These documents constitute the primary empirical material for the 

case analysis. 

The detail of the documents used can be observed in Table 1. 
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Company ENEL ØRSTED IBERDROLA 

Website https://www.enel.com/ 
https://orsted.com/en/investors/ 

financial-reports 

https://www.iberdrola.com/ 

shareholders-investors/ 

operational-financial-information/ 

Annual/Integrated 

reporting 
Integrated annual report 2024 Annual report 2024 Annual financial information 2024 

Interim reporting 
Interim condensed financial 

statements 2025 

Interim financial report 9M 

2025 
Integrated report 3M 2025 

Climate and 

environmental 

disclosures 

GHG inventory 2024; Climate 

policy advocacy 2024 

Green finance framework 

2024; Green finance report 

2024 

Consolidated NFIS and sustainability reporting 

2024; Double materiality assessment 2024; 

Governance sustainability system 2026 

Risk and corporate 

governance reports 

Internal control and risk 

management system guidance 

(updated to 2024) 

Our green business 

transformation 2021 

General risk control and management 

foundations 2025; Annual corporate governance 

report 2024; Ethical and basic principles of 

governance and sustainability 2025 

ESG metrics 
Additional ESG KPIs for 

MSCI rating 2024 

Consolidated in Annual report 

2024 

Consolidated in NFIS and sustainability 

reporting 2024 

Table 1 – Summary of corporate documentation and reports utilised for the comparative analysis. 

Source: author’s elaboration based on Enel, Ørsted, and Iberdrola corporate reports (2021 – 2026) 
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The exclusive reliance on secondary data reflects the qualitative and interpretative nature of 

the study. Corporate disclosures provide structured and increasingly standardised information 

on sustainability strategies, risk management approaches, and governance practices. As such, 

they constitute an appropriate empirical basis for examining how sustainability-related risks 

are incorporated into corporate control, reporting, and enterprise risk management systems, but 

the limitations of the data must be acknowledged. The analysis is subject to potential disclosure 

bias, as the information examined is self-reported by companies and may therefore reflect 

selective emphasis, strategic framing, or symbolic compliance rather than fully objective 

representations of underlying practices. In addition, a comparability limit may persist despite 

the harmonising role of the CSRD and the ESRS, as differences in organisational structure, 

reporting maturity, and interpretative choices can affect how sustainability-related information 

is presented across firms. 

It has to be noted that while the mechanisms indicated in the following sections show at least 

some degree of integration between ERM and sustainability, the extent to which they are 

functionally effective in shaping managerial decisions cannot be fully assessed on the basis of 

public disclosures alone. 

4.3 Enel 

Enel is a multinational company headquartered in Italy; the group operates across the full 

electricity and gas value chains, including generation, transmission, distribution, and retail 

activities, and is active in 47 countries across five continents. With more than 60’000 

employees, Enel represents one of the world’s largest integrated electricity and gas operators. 

In 2024, the group reported revenues of EUR 73,9 billion, down from EUR 92,9 billion in 

2023, reflecting both the span of its operations and its exposure to volatility in global energy 

markets. Over the same period, the EBITDA remained broadly stable, amounting to EUR 22.8 

billion in 2024, compared with EUR 22.9–23.1 billion in 2023, indicating a relative resilience 

in operating cash-flow generation despite the contraction in revenues. 

The scale of the group amplifies the financial materiality of sustainability-related risks and 

opportunities, particularly those linked to energy price dynamics, regulatory change, and the 

transition towards low-carbon generation (Enel, 2024b; World Benchmarking Alliance, 

2023a). 

Enel’s corporate strategy is strongly shaped by the energy transition. The group has publicly 

committed to achieving net-zero GHG emissions across all scopes by 2040, alongside the 
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complete phase-out of coal-fired generation by 2027 and gas-fired capacity by 2040. These 

targets are expected to be pursued primarily through a substantial expansion of renewable 

energy capacity, with a strategic focus on onshore wind and solar power. These commitments 

are strongly supported by Enel’s climate policy advocacy framework, as outlined in the Climate 

Policy Advocacy Report (Enel, 2024a). Through direct engagement policymakers and indirect 

participation in industry associations, the group seeks to promote regulatory environments 

aligned with its decarbonisation pathway. 

Given its central role in electricity generation and distribution, Enel is significantly exposed to 

transition-related environmental, regulatory, and market risks. As a result, sustainability 

considerations are structurally relevant to the group’s long-term strategy and risk profile. 

Lastly, as pictured in Figure 11, in 2024 the installed renewable capacity accounted for almost 

70% of Enel’s total installed capacity, corresponding to 56,6 GW. The group plans to increase 

renewable installed capacity to 76 GW by 2027. 

 

 

Figure 11 - Net efficient installed capacity by source (2024). 

Source: Enel (2024b) 

4.3.1 Risk identification and double materiality 

In Enel, stakeholder engagement and the double materiality assessment represent the primary 

channels through which risks and opportunities are incorporated into the ERM process. This 

begins with the identification and mapping of internal and external stakeholders, which include 

Enel’s own workforce, suppliers, affected communities, customers, the financial community, 
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institutions, businesses, trade associations, and the media. Each stakeholder category is 

associated with specific engagement methods and objectives, allowing the group to capture 

their perspectives on financial and non-financial matters. These inputs feed directly into the 

double materiality assessment, supporting the identification of sustainability-related impacts, 

risks, and opportunities (IROs). 

In parallel, Enel analyses its internal and external operating contexts. This includes the 

assessment of macroeconomic conditions, regulatory developments, trends, and megatrends 

linked to the energy transition, and the analysis of the competitive landscape. 

Using this information, the group’s IROs are identified and subsequently assessed in order to 

determine their materiality and then translated into Enel’s Risk Catalogue, which serves as a 

common language across the whole group. This Catalogue allows for an easier and more 

uniform categorisation of risks, as can be observed in Figure 12. Here, sustainability-related 

risks are not treated as a separate reporting exercise, but they are included in the same risk 

classification used for traditional enterprise risks. 

 

Figure 12 - Enel's Risk Catalogue. 

Source: Enel (2024b) 

 

After the translation into the Risk Catalogue, each risk is then connected to its relevant stage 

of the value chain and assigned a proper time horizon, to give it a context inside the business. 
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According to the results, 28 material sustainability-related IROs were identified, as can be seen 

in Figure 13: 

 

Figure 13 - Enel's ESG priority topics. 

Source: Enel (2024b) 

 

The most significant environmental issues were found to be climate change mitigation and 

adaptation, as well as impacts on biodiversity and surrounding ecosystems, pollution, and the 

preservation of water and marine resources. With respect to social aspects, particular emphasis 

is placed on occupational health and safety for employees and contractors, in addition to 

customer relations. 

A further risk can be observed in the composition of Enel’s balance sheet, and in particular 

from the high share of sustainability-linked financing the group undertook: in 2024, this 

represented 76% of the group’s financial gross debt (EUR 30,05 billion out of EUR 39,4 

billion). This configuration directly links the cost of capital to sustainability and transition 

performance, exposing Enel to increased financial and reputational risk in the event of 

underperformance against the targets embedded in these instruments. 
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4.3.2 Assessment and Treatment Phases 

Enel’s risk assessment process is a result of a broad initial identification of potential risks, 

followed by a prioritisation phase. According to the 2024 integrated report, approximately 400 

risks were identified across the group, of which just 14 were considered Top Risks, as can be 

seen in Figure 14; these belong to the compliance and strategic categories and, more 

particularly, legislative and regulatory risks. This significant narrowing reflects a selective 

approach aimed at focusing managerial attention and group resources on risks that have the 

highest likelihood and impact, consistent with a mature ERM framework. 

 

Figure 14 - Risk assessment matrix and identification of top risks. 

Source: Enel (2024b) 

 

With a specific focus on sustainability-related risks, the group adopts a forward-looking 

assessment methodology based on scenario analysis over short-, medium-, and long-term 

horizons to support planning and strategic decisions of the treatment phase; each scenario 

incorporates a GHG emission trajectory, and the corresponding long-term temperature increase 

outcome. Three scenarios are developed: 

 

1. Reference scenario aligned with the long-term objectives of the Paris agreement to 

limit the global temperature increase by 2°C compared to industrial levels. 

2. Slower Transition scenario, where a slower energy transition is hypothesised, 

happening because of a slower development of technological advancements in 

renewable energies and electric mobility. 
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3. Accelerated Transition scenario, characterised by stricter climate objectives, but also 

by a faster development of competitive and low-carbon technologies by the group.  

 

In parallel, both acute and chronic physical climate risks are assessed for each scenario; for 

every identified risk, the group evaluates the probability of occurrence and the range of 

impacts, with specific attention on those areas that would bring vulnerability to the enterprise. 

Risk assessment is conducted within Enel’s risk appetite statement, but this document is not 

publicly disclosed by the company. Nonetheless, the explicit reference to the risk appetite 

statement shows that risk evaluation and prioritisation are guided by predefined tolerance levels 

and not just by subjective judgement. 

Risk governance operates at multiple levels. At the group level, the Group Risk Committee 

provides strategic direction and oversight of risk management; its responsibilities include the 

analysis of key risk exposures, approval of group-wide risk policies and operating limits, and 

the definition of risk response strategies. At the local level, the Local Risk Committee is 

organised by geographical area and by business line, and it oversees the most relevant risks at 

a local level. Coordination between these two committees facilitates a continuous exchange of 

information and ensures that risk mitigation strategies defined at the central level are effectively 

implemented locally, while locally emerging risks can be escalated to group governance 

bodies. This top-down and bottom-up interaction supports consistency in risk management 

across the organisation and strengthens the group’s ability to manage complex and 

geographically dispersed risk exposures. 

While Enel does not explicitly refer to a single “controller” role in its public disclosures, 

management control activities seem to be embedded within the Administration, Finance, and 

Control function and the Risk Control unit. These structures perform core controlling tasks, 

including planning, performance monitoring, and risk oversight, thereby fulfilling the 

controller function in practice. 

In terms of risk treatment, Enel also utilises insurance programs for its businesses through a 

captive insurance entity that is part of the group itself.  This approach indicates a selective risk 

transfer strategy, while other risks are retained within defined tolerance thresholds. This is true, 

for example, for acute and chronic physical IROs, that can also lead to supply chain disruptions. 

The main insurance programs by impact and volume include: 

 Property program, which covers material damage to assets of the group and the 

connected interruption of business. 
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 Liability program, to cover third-party damage following the impacts that extreme 

events can have on the assets of the group’s businesses  

In addition, Enel adapts its investment allocation by prioritising projects aligned with 

decarbonisation objectives and the EU Taxonomy. In 2023, 83,3% of Enel’s CapEx was 

aligned with the EU Taxonomy, with group projections indicating that this share will remain 

above the 80% threshold in the 2025-2027 period. This investment strategy reduces exposure 

to climate transition risks while supporting regulatory compliance and long-term value 

creation, but it also translates into a pre-established capital allocation, giving the company 

fewer possibilities in terms of strategic optionality. 

Finally, Enel’s commitment to integrating sustainability into risk management is also reflected 

in its financial structure. As previously mentioned, a substantial share of the group’s gross debt 

is sustainability-linked, including bonds and revolving credit facilities. Notably, in February 

2025, Enel entered into a sustainability-linked revolving credit facility for EUR 12 billion and 

a maturity of five years, with a floating rate mechanism that links financing costs to externally 

assessed performance metrics. 

Because deviations from sustainability targets directly affect financing costs, sustainability 

objectives acquire the functional properties of diagnostic financial controls: this approach 

reduces managerial discretion over future strategic paths by converting sustainability targets 

into operational constraints that resemble contracts and provide a certain degree of rigidity.  

4.3.3 Monitoring, Reporting, and Feedback Loops 

Enel’s monitoring and control system combines incentive-based mechanisms, diagnostic 

monitoring tools, and structured reporting flows. From the incentive perspective, emission 

reduction targets are connected to the long-term remuneration scheme of the executive team, 

accounting for 15% of the total incentive package. This directly links climate performance to 

top management incentives, reinforcing the strategic relevance of decarbonisation objectives 

within the management control system. 

Risk monitoring operates on varied frequencies depending on the necessities of the risk type. 

Financial and emissions-related indicators are monitored on a continuous basis, reflecting their 

direct relevance for performance and regulatory compliance. Strategic and social risks, by 

contrast, are subject to periodic monitoring cycles. This distinction indicates a prioritisation of 

measurable and financially material risks, while more qualitative risk categories rely on less 

frequent assessment. 
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Reporting mechanisms support these monitoring activities through structured and regular 

information flows on risk exposures and key metrics. Information is reported at the group level 

but also disaggregated by global business line and geographical area, enabling management 

and corporate bodies to maintain an integrated view of the group’s current and prospective risk 

profiles. These reporting flows function as diagnostic control tools, supporting oversight and 

escalation within the ERM framework. 

Feedback loops and adaptive mechanisms are present but less explicitly disclosed. While 

periodic reassessment of risks and strategy alignment is implied through scenario analysis and 

governance processes, limited information is available on the use of early-warning indicators 

or internal thresholds. As a result, monitoring appears stronger in ensuring compliance with 

defined targets and regulatory requirements than in supporting anticipatory, signal-based risk 

detection. 

From a transparency point of view, Enel demonstrates a high level of formal compliance with 

EU sustainability regulation, including ESRS, CSRD, and EU Taxonomy requirements. 

External verification of GHG emissions and alignment with Science Based Targets initiatives 

further enhances the credibility of disclosed information. However, this disclosure-oriented 

approach remains largely compliance-driven, with less visibility on the internal use of 

monitoring outputs for dynamic decision-making. Given the size and complexity of the group, 

this emphasis on formalised and standardised controls appears consistent with its 

organisational scale, but it also highlights a potential limitation in the observability of adaptive 

feedback mechanisms. 

Enel also briefly references the role of corporate culture in facilitating information flows, 

knowledge sharing, and skill diffusion across the organisation. This may indirectly support risk 

management practices. However, cultural mechanisms are primarily framed in terms of 

promoting workplace safety, inclusion, and responsible conduct across suppliers, communities, 

and customers. As such, corporate culture appears to function more as a normative and 

compliance-supporting control than as an explicit component of real-time risk sensing or a 

catalyst for upward-flowing strategic dissent within the ERM system. 

4.4 Ørsted 

Ørsted is a renewable energy multinational company based in Denmark, involved in the 

development, construction, and operation of offshore wind farms, bioenergy plants, and 
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innovative waste-to-energy solutions. It is a clear example of a former fossil fuel company that 

successfully transitioned into a renewable energy leader. 

Its core markets are Denmark, Sweden, the UK, Germany, and the Netherlands, with a 

workforce that exceeds 8,000 employees across these states (Ørsted, 2025b; Science Based 

Targets Initiative, 2017). In recent years, Ørsted has pursued geographic diversification by 

expanding its business in Asia and the United States, investing over USD 20 billion in onshore 

and offshore wind farms, solar farms, and battery storage systems. 

However, this strategic expansion has exposed the company to significant regulatory and 

political risks, especially following the actions of the Trump administration, when Ørsted faced 

disruptions linked to the suspensions of renewable energy projects. These risks have recently 

materialised in the form of a legal challenge filed against the US government, following the 

freezing of a wind farm leave valued at approximately USD 5 billion (Ambrose, 2026; Ørsted, 

2025a; Wired, 2025). Subsequent developments led to the lifting of the federal block, allowing 

the company to proceed with the construction of the project (Jacobsen, 2026). 

From a financial perspective, Ørsted reported revenues at EUR 10,6 billion in 2023 (DKK 79,3 

billion), with a decline to EUR 9,52 billion in 2024 (DKK 71,0 billion). This contraction 

reflects the market volatility and the materialisation of substantial risks affecting project 

execution and investment returns for the company. Despite the decline in revenues, the 

EBITDA increased from EUR 3,21 billion in 2023 to EUR 3,32 billion in 2024.  

Ørsted's corporate strategy is centred around accelerating the global transition to green energy 

while generating positive social impact. In line with this mission, the company explicitly 

recognises the importance of acknowledging that risks are part of the business and that its risk 

profile is in constant evolution. Accordingly, Ørsted seeks to proactively identify, mitigate, and 

manage risks, reducing them to acceptable levels through structured risk management 

processes. This perspective frames risk not simply as a threat, but as a factor to be actively 

governed in support of long-term value creation and strategic resilience. 

As illustrated in Figure 15, in 2024 the installed renewable capacity amounted to 18.2 GW, 

which represents the current operational baseline. The company has set an ambition of 22.0 

GW by 2026, indicating a targeted expansion of installed capacity over the medium term. When 

including both operational assets and projects that are installed and under construction, total 

capacity reaches 27.3 GW, highlighting a substantial development beyond already 

commissioned assets. 
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Figure 15 - Ørsted's installed capacity ambition, expressed in GW. 

Source: Ørsted (2024) 

4.4.1 Risk identification and double materiality 

Ørsted identifies risks on an ongoing basis across business segments and geographical regions, 

complementing this process with annual assessments to report the most significant risks faced 

by the enterprise. Sustainability-related IROs are integrated into the process through a double 

materiality assessment, conducted in accordance with the ESRS. This assessment allows to 

identify and disclose material sustainability impacts, financial risks and opportunities, inform 

areas for development, and track annual progress. 

As shown in Figure 16, in 2024 this process led Ørsted to the identification of 40 material 

IROs, comprising 7 positive impacts, 23 negative impacts, 8 risks, and 2 opportunities. The 

most material sustainability topics are those that are positioned in the upper-right quadrant of 

the matrix, reflecting both high impact materiality and high financial materiality. In Ørsted’s 

case, these include climate change, biodiversity and ecosystems, resource use and circular 

economy, and affected communities. These topics are aligned with the company’s strategic 

positioning as a renewable energy producer and contribute to shaping its long-term strategic 

priorities. 
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Figure 16 - Double materiality matrix. 

Source: Ørsted (2024) 

 

Each identified material IRO is subsequently assessed across multiple dimensions, including 

their positive or negative nature; whether they are actual or potential; whether they represent 

impacts, risks, or opportunities; their positioning on the value chain or in their own operations; 

and their materiality level. This multidimensional approach enables Ørsted to have a more 

detailed understanding of sustainability-related issues and supports their integration into 

strategic planning and risk mitigation actions. 

In Ørsted’s case, the double materiality assessment highlights how the company’s 

sustainability-oriented business model, while reducing exposure to fossil-related transition 

risks, simultaneously amplifies vulnerability to political, regulatory, and execution risks, 

particularly in large-scale offshore wind projects. These vulnerabilities are primarily captured 

under the “E1 – Climate Change” IRO, where sustainability considerations act as transmission 

channels through which regulatory and political risks materialise. 

Stakeholder engagement is a core input in the identification phase and the double materiality 

assessment. Ørsted identifies a broad set of stakeholders, including employees, suppliers, local 
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communities, corporate customers, investors, public authorities, civil society organisations, 

and industry associations; each is linked to specific engagement methods and objectives, 

ensuring that diverse perspectives are incorporated into risk identification and prioritisation. 

In addition, Ørsted conducts resilience analyses to identify and manage both transition and 

physical climate risks. These analyses are used to evaluate the robustness of assets and 

operation continuity under different climate-related scenarios, including the occurrence of 

extreme weather events, thus supporting managerial informed decision-making under 

circumstances that are characterised by capital intensity and elevated policy dependency. 

4.4.2 Assessment and Treatment Phases 

The double materiality assessment provides detail for the evaluation of the impact coming from 

sustainability-related risks and opportunities, and it also complements Ørsted’s ongoing risk 

assessment processes. Within this framework, risks are evaluated based on their potential 

financial effects, such as impacts on CapEx and OpEx, as well as their likelihood of occurrence. 

This evaluation is supported by sustainability-specific scenarios analyses and stress tests, 

which are conducted either quantitatively or qualitatively, depending on the reliability of the 

quantitative modelling. 

Recent regulatory disruptions and project delays provide a clear illustration of how 

sustainability-related and regulatory risks translate into financial materiality, by leading to a 

lower EBITDA, project impairments, and legal disputes. However, these outcomes do not only 

reflect adverse external shocks; they also result from a deliberate risk-return trade-off 

embedded in the company’s strategic positioning: rather than seeking to eliminate these risks, 

Ørsted adopts a selective risk acceptance strategy aligned with its sustainability-oriented 

growth model. This implies that certain risks are unavoidable and their effects may, in some 

cases, be irreversible and not fully compensable. 

In these circumstances, risk mitigation is primarily pursued through diversification and capital 

structure management: following regulatory disruptions in the US, Ørsted engaged in farm-

down strategies (divesting in selected projects to external investors), alongside rights issues, 

and an increased use of hybrid capital instruments. These actions allowed the company to 

redistribute risk across a broader set of investors and to stabilise its capital allocation. Such 

measures indicate a preference towards financial flexibility and risk-sharing as a response to 

high-impact external events. 
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Scenario analysis is used to address climate-related physical and transition risks, including 

extreme climate events or regulatory and political shifts, and how they could impact the 

business’s operations. 

Risk treatment is supported by the development of specific roadmaps that translate long-term 

sustainability issues into short- or medium-term actions and milestones. These are useful for 

clarifying responsibilities across business functions and levels, while supporting decision-

making as sustainability-related projects progress. In using this approach, the company 

incorporates a stage gate logic, where key decision points are used to reassess risks, costs, and 

strategic alignment before committing further capital. Through this planning process, strategic 

ambitions are operationalised and monitored over time. 

Governance responsibility for risk management is located at the highest organisational level. 

The Board of Directors oversees overall risk management and has delegated specific 

responsibility for enterprise risk management to the Audit & Risk Committee. These actors 

assess enterprise risks and sustainability risks together, reinforcing the integration between 

sustainability and ERM.  

In addition, Ørsted conducts a risk-based due diligence process that allows the company to 

promote accountability, transparency, collaboration, and proactive engagement with its 

stakeholders along the value chain. It does this by following the OECD guidelines for 

Multinational Enterprises, the UN guiding principles on business and human rights, and by 

aligning to the CSDDD. 

Unlike Enel, Ørsted’s management control system relies mainly on project-level decision gates 

rather than balance-sheet-wide financial constraints. This reflects a more reversible control 

architecture, where risk sharing and adaptive incentive structures function as key control 

mechanisms. While this design enhances strategic flexibility, it also increases exposure to 

sudden political and regulatory shocks. 

4.4.3 Monitoring, Reporting, and Feedback Loops 

Ørsted’s monitoring mechanisms are formalised and integrated within its ERM framework. 

Risk reviews are conducted for selected projects and reported to the Group Executive Team 

and the Board of Directors, enabling management adjust decisions where necessary. 

Sustainability reporting under the CSRD and the EU Taxonomy is presented as an extension 

of an already established risk management framework rather than as a standalone compliance 

exercise. Reporting outputs seem to function not only as disclosure tools but also as inputs into 
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governance oversight and ongoing risk monitoring, supporting feedback loops between 

operational performance, strategic decision-making, and risk management. Within this context, 

the double materiality assessment is also used as a monitoring tool, allowing the company to 

track the progress of material impacts on an annual basis. 

KPIs play a central role supporting monitoring and feedback mechanisms, as they are used to 

track EU taxonomy alignment, decarbonisation projects, financial performance, and selected 

governance dimensions. In fact, sustainability and financial indicators are embedded within the 

remuneration framework of the Executive board: sustainability risk-adjusted performance is 

linked to both short- and long-term incentives, strengthening accountability and reinforcing the 

integration of sustainability-related considerations into top-level decision-making. 

In addition to formal monitoring tools, the group emphasises the development of a sound 

corporate culture in supporting effective risk management. Initiatives aimed at promoting 

workplace safety, improved working conditions, and transparent and open communication are 

presented as important factors to allow a bottom-up communication that complements the ERM 

framework. 

Finally, Ørsted explicitly relies on internal control systems to support the identification, 

management, and reporting of risks in both financial and sustainability domains; these controls 

include the use of targets, policies, procedures, manuals, and oversight mechanisms, which are 

continuously reviewed and updated to ensure their alignment with strategic objectives, 

regulations, and stakeholder expectations.  

However, this strong reliance on internal controls, particularly in the sustainability reporting 

domain, creates an asymmetry in the assurance structure of reported information. While 

financial data are subject to extensive external verification and standards, sustainability 

reporting relies predominantly on internal controls: this creates institutionally robust reported 

information but with low external credibility. 

4.5 Iberdrola 

Iberdrola is a Spanish multinational corporation that is regarded as one of the world's largest 

electricity companies in terms of market capitalisation. The group operates across 16 countries 

and employs approximately 42’000 people worldwide. Its scale and geographic diversification 

have allowed Iberdrola to position itself as a key actor in the transformation of global energy 

systems, especially through its investments in renewable energy generation, smart grids, large-

scale energy storage, green hydrogen and digital transformation, therefore contributing to the 
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European sustainability goals (Science Based Targets Initiative, 2020; World Benchmarking 

Alliance, 2023b). 

Iberdrola’s corporate strategy is focused on the electrification of the energy infrastructure and 

market because the company identifies these as the central drivers to have positive effects on 

society, such as ensuring energy security, efficiency, reduced emissions, and competitiveness 

(Iberdrola, 2025). This strategic orientation reflects a business model that combines the 

expansion of renewable generation capacity with a strong focus on grid infrastructure, 

positioning Iberdrola at the intersection between sustainability-driven growth and regulated 

asset-intensive operations. 

From a financial perspective, company revenues declined from EUR 49,3 billion in 2023 to 

EUR 44,7 billion in 2024; over the same period, however, Iberdrola recorded an increase in 

EBITDA, rising from EUR 14.4 billion to EUR 16.8 billion. At the beginning of 2026, the 

company reached a huge milestone by reaching the EUR 125 million in stock market value 

(Iberdrola, 2026). 

As portrayed in Figure 17, in March 2025, the installed renewable capacity accounted for 66% 

of Iberdrola’s total installed capacity, corresponding to 83,4 GW; the company plans to achieve 

fully renewable electricity generation before 2040. 

 

Figure 17 - Electricity from own production. 

Source: Iberdrola’s Integrated Report 3M (2025) 

4.5.1 Risk identification and double materiality 

Iberdrola’s risk identification process is contained within its Comprehensive Risk Control and 

Management System, a group-wide model based on the COSO methodology and aimed at 

identifying, assessing, controlling, and managing the significant risks faced by the companies 

of the group. Oversight is provided by the Risk Committee on a continuous basis, ensuring the 
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proper management of risks across different business units, geographic areas, and corporate-

level support functions. The continuity of this mechanism is a crucial element as it ensures that 

the company is equipped to anticipate emerging threats and respond to them in a timely and 

effective manner. 

Risk identification is strongly anchored to Iberdrola’s strategy and active stakeholder 

engagement, which together establish the organisation’s core priorities and areas of exposure. 

Within this phase, risks are classified according to a traditional ERM taxonomy, but the 

classification is explicitly expanded to include sustainability-related, emerging, and 

technology-related risks. Importantly, this categorisation is applied not only internally but 

across the entire value chain, recognising the multidimensional nature of risk, where a single 

event may simultaneously generate multiple impacts.  

Consistent with the other cases analysed, Iberdrola integrates double materiality in the risk 

identification process, allowing the company to assess its material impacts on the environment 

and the society. On the social dimension, Iberdrola has developed a Human Rights Risk Map 

supported by an ongoing human rights due diligence process that covers both countries of 

operation and supplier locations. This allows the company to prevent risks and mitigate 

potential human rights risks throughout the value chain. Regarding climate-related risks, 

Iberdrola explicitly evaluated both transition and physical risks, including the potential impacts 

of extreme weather events and long-term climatic changes on its assets and operations.  

The strong integration of sustainability consideration is also reflected in the company’s capital 

structure. Sustainability-linked financing constitutes a core component of its financial structure 

and confirms the company’s commitment to sustainable development. At the end of 2024, the 

group’s green and sustainability-linked debt reached EUR 60 billion, accounting for over 60% 

of the group’s total liabilities. While this commitment provides a high level of credibility, it 

also affects the company risk profile due to its impact to the cost of capital, directly tied to the 

successful execution of ESG targets, partially turning sustainability into a financial risk factor. 

Overall, Iberdrola’s approach to risk identification is characterised by a strong integration 

between strategy, sustainability, and enterprise risk management. Rather than isolating 

sustainability risks as a distinct category, the group embeds them within a continuous, system-

wide ERM process oriented toward long-term infrastructure resilience, and the management of 

complex, multidimensional risk exposures. 
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4.5.2 Assessment and Treatment Phases 

Iberdrola’s risk assessment is based on a robust double materiality analysis that uses ESRS 

guidance, allowing the company to evaluate the scope, probability, and impact of risks 

simultaneously across the financial, reputational, and sustainability dimensions and to 

differentiate them across affected stakeholders and geographic areas.  

As illustrated in Figure 18, climate change emerges as the risk with the highest financial 

materiality, while presenting the lowest impact materiality, while social topics like “Affected 

communities” and “Consumers and end-users” are characterised by a significant impact 

materiality. These findings are consistent with the significant share of sustainability-linked 

financing discussed in the previous section. 

 

Figure 18 - Matrix resulting from the double materiality assessment. 

Source: Iberdrola (2024) 

Risk tolerance, as defined in Iberdrola’s Risk Appetite Statement, provides the reference 

thresholds used to determine materiality levels and prioritisation. In this way, double 

materiality results are operationalised within the broader ERM framework, linking 

sustainability assessment directly to strategic decision-making. 

Once the risks have been evaluated, they are subject to continuous and periodic assessment 

with the involvement of all corporate and business functions, in line with their individual 

responsibilities. Iberdrola’s decentralised structure further reinforces this approach: while all 

entities operate with a common system of guidelines and risk policies, they retain responsibility 

for assessing and managing their own operational risks. This distributed model embeds risk 
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management throughout the organisation and ensures that emerging threats and opportunities 

are managed at multiple levels. 

Scenario analysis plays a central role in the assessment phase, particularly for climate-related 

risks. To have a comprehensive evaluation, Iberdrola goes beyond the ESRS short-, medium-, 

and long-term perspectives and, in certain cases, extends its analysis modelling scenarios up to 

2100. Through long-term climate scenarios, the company directly links sustainability risk 

assessment to investment planning, depreciation logic, and capital allocation decisions. This 

forward-looking approach is particularly relevant given the long lifespan of energy 

infrastructure assets. 

During the risk treatment phase, Iberdrola adopts different strategies (mitigation, transfer, 

acceptance, or avoidance) depending on the nature of each risk. These response measures are 

embedded within business planning and operational decision-making processes, in line with 

established ERM principles. For example, the company adopts a proactive approach to future 

uncertainties by investing in R&D to anticipate the energy transition, diversifying business 

portfolio and supply chain, and using insurance coverage to cover operational disruptions. 

Governance responsibilities in this phase are clearly allocated. The Sustainable Development 

Committee oversees ESG-related risks and sustainability due diligence, ensuring that material 

sustainability risks are managed both vertically and horizontally in the group. The Risk 

Committee, in parallel, supports the implementation and the effective execution of the risk 

management system while monitoring the efficiency and effectiveness of internal control 

mechanisms. 

Finally, dedicated risk policies and models are applied across all group companies, ensuring 

consistency in risk management practices and preventing misalignment between local decision-

making and group-level strategic objectives. An example is the operational resilience model, 

used to establish defensive plans to protect infrastructures and to guarantee the continuity of 

operations over the long-term. 

This configuration illustrates how Iberdrola’s MCS are used to prioritise resilience over 

strategic optionality, embedding sustainability into a more permanent approach rather than in 

financial incentives, limiting the operational flexibility of the group. 

4.5.3 Monitoring, Reporting, and Feedback Loops 

At Iberdrola, risk control and monitoring are embedded at every operational level of the 

organisation, with each area retaining primary responsibility for managing its own risks. The 
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governance bodies of each group company are responsible for overseeing the effective 

implementation of the compliance system at their respective level. Compliance units 

periodically report to these governance bodies on significant actions, developments, and 

emerging issues related to compliance management. 

This system is supported by a strong emphasis on risk culture. Risk awareness is promoted 

across the group through structured communication, training programmes, and the 

dissemination of common risk management principles. The presence of a shared risk culture 

facilitates a more transparent internal communication and a more consistent approach to risk 

management across different layers of the organisation. 

Incentive mechanisms also reflect the group’s long-term orientation. Iberdrola integrates its 

long-term sustainability objectives into executive remuneration, promoting an alignment with 

its strategic priorities. However, the company provides limited details on which sustainability 

targets must be reached for the strategic portion of the remuneration, narrowing the 

transparency on the strength of this tool. 

Sustainability reporting is framed by Iberdrola as a strategic tool rather than just a compliance-

driven exercise. The group anticipated the Spanish transposition of the CSRD, and 2024 was 

the first year in which ESRS requirements were fully integrated into the group’s strategic and 

ERM frameworks. External reporting is aligned with the requirements of the CSRD and ESRS, 

and incorporates disclosures in line with the EU Taxonomy. 

Despite the high degree of formal integration between sustainability, risk management, and 

governance processes, some limitations remain: while internal controls over non-financial data 

appear robust and closely supervised by the Board, external assurance on sustainability 

information is explicitly limited. This difference creates an asymmetry between strong internal 

confidence in data reliability and more constrained external credibility. 

Finally, Iberdrola’s ERM framework actively incorporates feedback loops that support 

continuous improvement. Risk assessments, materiality outcomes, and tolerance levels are 

reviewed annually to reflect evolving regulatory, environmental, and market conditions. Inputs 

from internal audits, stakeholder engagement processes, and sustainability performance 

outcomes are systematically fed back into risk identification and assessment. Lessons learned 

from extreme climate events are used to update scenarios, internal controls, and investment 

priorities, contributing to the ongoing refinement of the ERM framework and its alignment 

with long-term value creation and sustainability objectives. 
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4.6 Cross-case observations 

The three cases were analysed within a common regulatory setting and through the application 

of the same ERM–MCS analytical framework, ensuring a consistent basis for comparison. The 

analysis shows that sustainability is formally integrated into the ERM processes of all three 

organisations but operationalised through different control logics. Enel primarily frames 

sustainability as a financial constraint, embedding it into balance-sheet discipline and financing 

conditions. Ørsted operationalises sustainability as a project-execution mechanism, relying on 

stage-gate decision processes and risk-sharing structures. Iberdrola treats sustainability as an 

infrastructure-resilience constraint, embedding it into long-term asset planning and tolerance-

based risk controls. 

These three approaches reflect distinct modes of pursuing sustainable growth, but each control 

logic entails inherent trade-offs, as no system can simultaneously maximise robustness, 

flexibility, and resilience. The resulting tensions indicate that different configurations of ERM 

and MCS stabilise different dimensions of uncertainty while exposing organisations to others. 

As such, control logics appear to be dependent on the specific uncertainty contexts faced by 

firms rather than universally optimal solutions. 

Given these trade-offs, the relevant question is not whether sustainability is integrated into 

enterprise risk management, but how different modes of integration shape organisational 

exposure to uncertainty and capacity for adaptation. This question forms the basis for the 

comparative discussion developed in the following chapter. 
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Chapter 5: Discussion 

This chapter interprets the cross-case findings presented in Chapter 4 to address the research 

question concerning how sustainability-related risks are integrated in ERM and MCS. The aim 

of the chapter is to provide an analytical interpretation by identifying the dominant control 

logics through which sustainability information becomes relevant in corporate decision-

making. 

5.1 Translating sustainability into practice  

Across all three cases, sustainability is formally embedded within the groups’ ERM 

frameworks, largely reflecting the regulatory effect driven by compulsory European 

requirements. However, the relevance of sustainability differs clearly across the three groups. 

At Ørsted and Iberdrola, sustainability functions as a core strategic driver, directly shaping 

investment decisions, project selection, and business model orientation in line with 

decarbonisation objectives. In contrast, Enel integrates sustainability predominantly through a 

compliance-oriented approach, consistent with its diversified and partially fossil-based 

generation portfolio. While sustainability is formally articulated as part of Enel’s overall 

strategy, it appears constrained to an alignment role within the firm’s decision-making system. 

All three bodies have obtained the SBTi validation for a 1.5°C pathway, but this apparent 

alignment masks substantial heterogeneity in execution risk, strategic reversibility, and 

exposure to external shocks, also causing a difference in how sustainability-related risks are 

absorbed, distributed, or locked-in over time. 

Regulation aligns targets and standardises outputs, but it has a minor effect on internal control 

and governance mechanisms, even though all three groups adopt the standard three lines of 

defence model. This evidence is consistent with a contingency theory perspective (see section 

2.2.2), according to which control systems and risk management practices adapt to firm-

specific needs and operational contexts. 

5.2 Control logics of sustainability integration 

Building on Merchant & Van der Stede (2007), control logic can be defined as the dominant 

rationale through which management control mechanisms are configured and prioritised to 

align employee behaviour with strategic objectives under conditions of uncertainty. 
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Depending on the specific needs of a company, the management might choose to adopt 

different control logics that are able to reduce one specific uncertainty but also carry their 

respective trade-offs. 

The three logics observed in this study are the following: 

a) Financial constraint and compliance logic. Under this logic, sustainability-related 

risks are integrated primarily by translating them into financial exposure and regulatory 

compliance constraints. Sustainability becomes decision-relevant when it affects 

investment viability, capital allocation, financing conditions, or compliance with 

binding regulatory requirements. Integration occurs through established financial and 

compliance control instruments, which stabilise uncertainty related to long-term 

financial exposure and regulatory risk but also narrow the company’s adaptive capacity 

and flexibility. 

a) Project execution logic. Here, strategic decision-making is constrained by the 

organisation’s ability to translate strategic objectives into a portfolio of executable 

projects. The central managerial question is whether a given strategy can be effectively 

delivered through the existing project agenda, milestones, and operational capabilities. 

Sustainability considerations are integrated at the project level through instruments 

such as ESG-related capital expenditure, project-specific risk registers, and 

performance-linked incentives tied to delivery outcomes. These mechanisms stabilise 

uncertainty related to implementation risk, coordination failures, and execution 

capacity. 

The primary trade-off associated with this logic is that a strong focus on deliverability 

and short-term project execution may come at the expense of strategic coherence and 

long-term optionality, as projects that are difficult to operationalise or have a longer 

time horizon may be systematically deprioritised. 

b) Infrastructure resilience logic. Under this last logic, strategic decisions are 

constrained by the fundamental requirement that the system remains functional and 

stabilises uncertainties under conditions of stress. Decision-making is shaped by system 

reliability thresholds, redundancy requirements, and the long-term robustness of critical 

assets. 

Sustainability is integrated into the design of assets and through the use of instruments 

such as asset-level stress testing and resilience-oriented investment criteria. 
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The downside is that this logic leads to greater short-term instability and reduced capital 

efficiency, as pre-established resource allocation constrains the firm’s ability to pursue 

economically optimal decisions. 

Each of the companies shows a mix of the control logics in their risk management process, but 

all of them are characterised by one dominant logic that stands out and focuses on a specific 

class of uncertainty the company wants to prioritise. 

Another necessary consideration must be made about the changes to the function of the 

management controller. A new role tension appears due to the expansion of the temporal and 

cognitive dimensions in their interpretation, translating uncertainty into more practical 

structures. 

From a theoretical perspective, this role differs according to the organisational logic. Under a 

financial constraint and compliance logic, the controller primarily operates as a supervisor of 

alignment, having its strongest influence in monitoring, variance analysis, and ensuring 

adherence to the predefined path, but weaker in testing strategic assumptions and decisions. In 

a project execution logic, the controller provides decision support for execution risk, 

contributing to stage-gate processes, project-level assessments, and investment decisions. 

However, here their influence remains constrained by project feasibility considerations and 

predefined execution variables. Under an infrastructure resilience logic, instead, the controller 

works as a system stabiliser, as their focus is on long-term asset allocations and resilience-

oriented investment planning. 

Having outlined the three dominant control logics, the following analysis examines how each 

logic materialises empirically across the three case companies. 

Enel is predominantly characterised by a financial and compliance constraint logic. This 

orientation is noticeable in the company risk assessment matrix (Figure 14) where the Top 

Risks identified are primarily of legislative and regulatory nature. These constraints are further 

solidified by the firm’s financial structure: as it was observed in section 4.3.1, 76% of Enel’s 

gross debt consists of sustainability-linked instruments, tying financing costs directly to ESG 

performance metrics, and over 83% of the group CapEx is aligned with the EU Taxonomy. 

While this creates a clear transition pathway, it also reinforces the entity’s path dependence 

that reduces the company’s capacity to adjust in response to external shifts. In this 

configuration, deeper sustainability integration does not expand managerial discretion and 

choice, but instead it tightens constraints. 

This rigidity manifests through a self-reinforcing loop where policy uncertainty is not promoted 

as an open variable, but as a trigger for the entity to promote scenarios that align with its 
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existing transition pathway. This dynamic creates a dependence between internal strategic 

commitments and external regulatory expectations. Moreover, Enel adopts mechanistic control 

systems (see section 2.2.1) to prioritise target alignment and variance correction over strategic 

re-evaluation. This standardised approach allows the group to focus on the precision of the 

alignment rather than the exploration of new possibilities. 

Ultimately, Enel’s condition is the result of a structural dynamic, arising from the interaction 

of capital allocation, the size of the group, and the financialisation of sustainability. This 

intersection leads to robustness and high levels of transparency, at the expense of flexibility 

and strategic adaptability. 

Ørsted, instead, is predominantly oriented towards a project execution logic, where strategic 

priorities are constrained by operational feasibility, the firm’s capacity to deliver and adapt a 

portfolio of large-scale renewable energy projects. As outlined in section 4.4.2, Ørsted applies 

a stage-gate decision process supported by detailed project roadmaps, through which risks, 

costs, and strategic alignment are reassessed before additional capital is committed. Within this 

approach, sustainability becomes decision-relevant as long as they determine project viability 

and performance outcomes, translating it into a project deliverable. 

Additional support for this interpretation emerges from section 4.4.3, where risk reviews are 

conducted at the project level and then reported to the Group Executive Team and the Board 

of Directors. Here, sustainability KPIs are also integrated into executive remuneration schemes, 

reinforcing the link between sustainability performance and delivery outcomes. 

The group’s response to the disruptions in the US further illustrate this logic: through farm 

down strategies, rights issues and the use of hybrid capital instruments, Ørsted redistributes 

risks across external investors following adverse political changes. Rather than constraining 

strategic choices by using financial commitments, the group manages execution risk by 

reallocating and sharing it within the project portfolio. 

The use of interactive control elements is consistent with this execution-oriented configuration. 

The ongoing project-level risk reviews reported to the Group Executive Team and the Board, 

as well as in the stage-gate reassessment process require continuous managerial attention to 

strategic uncertainties and facilitate cross-level dialogue in response to emerging regulatory 

and execution risks. 

However, while this configuration enhances adaptability at a project level, it also brings 

structural trade-offs: the concentration of activities in capital-intensive renewable projects 

provides limited insulation against macro-level political or regulatory shocks that cannot be 

mitigated by operational reconfiguration alone. As a result, Ørsted’s logic enhances 
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adaptability within established projects but remains structurally vulnerable to external shocks. 

In contrast to Enel’s balance-sheet-based financial constraint logic, sustainability-related risks 

at Ørsted are primarily absorbed and managed at the project level rather than internalised as 

rigid financial controls. 

Lastly, Iberdrola is characterised by an infrastructure resilience logic, as sustainability-related 

risks are integrated primarily through decisions concerning the design, robustness, and 

longevity of physical infrastructure, rather than through short-term constraints or project-level 

execution matters. 

Both the group’s strategy and the results of the double materiality assessment (Figure 18) 

indicate a prioritisation of long-term risks and the generation of positive environmental and 

social outcomes. 

This orientation is reinforced by the company’s approach to scenario analysis. Here, Iberdrola 

deliberately extends scenarios to a very long-term perspective, taking in consideration the long 

life of its assets and the extended time horizon over which sustainability risks may materialise. 

By doing this, the company embeds sustainability considerations directly into infrastructure 

planning and capital allocation decisions. 

The group’s capital structure supports this perspective: a significant portion of its financing 

consists of green and sustainability-linked instruments, tying part of the funding to long-term 

ESG corporate performance. Moreover, the value chain perspective discussed in section 4.5.2 

extends sustainability considerations to the supplier network, demonstrating a commitment to 

transforming the entire energy production rather than limiting initiatives to internal operations 

and isolated improvements. 

The underlying objective of this configuration is to achieve a high degree of structural 

resilience. The company’s investments in grids, renewable generation assets, and R&D 

capabilities support long-term system stability and business continuity. Through this, the firm 

gains a high degree of control over system configuration, enabling Iberdrola to shape the 

structural conditions of energy demand and decarbonisation pathways.  

However, these characteristics also involve substantial capital lock-in, resulting in low 

reversibility of strategic decisions once assets are employed. Although this logic at Iberdrola 

helps mitigate physical, operational, and systemic risks, it simultaneously increases the firm’s 

exposure to long-term regulatory and technological path dependence, as shifts in policy 

frameworks, market design, or dominant technologies can undermine the value of assets that 

would be costly or infeasible to reconfigure. 
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While all three firms are characterised by a dominant control logic, they also employ a 

combination of control mechanisms from other logics. This coexistence reflects the need to 

simultaneously balance efficiency, flexibility, and resilience, but the dominance of a specific 

choice shapes the firm’s strategic trade-offs and constrains its response to specific classes of 

uncertainty. 

The analysis presented in this chapter offers an interpretation of how sustainability-related risks 

are integrated into ERM and MCS across different organisational environments. The findings 

indicate that sustainability does not enter the managerial decision-making process as an 

independent or uniformly operationalised variable, but it is translated through dominant control 

logics by prioritising specific classes of uncertainties. 

Across the cases, the integration of sustainability is shown to be contingent on the context and 

the primary form of control of each entity. As a result, similar regulatory requirements lead to 

different strategic advantages and trade-offs. This demonstrates that the integration reshapes 

existing control structures and decision constraints, rather than just extending managerial 

discretion. 

5.3 Limitations of the research 

The study performed provides useful insights into the alignment between MCS and the ERM 

process in addressing key uncertainties. However, several limitations must be highlighted. 

First, the study is constrained by data availability. This analysis relies exclusively on publicly 

available disclosures, which do not allow for a comprehensive understanding of how ERM is 

embedded in managerial decision-making processes. Public reports primarily reflect formal 

structures and stated intentions rather than actual practices, informal controls, or the day-to-

day use of MCS in risk management. This limitation reduces the depth of insight into the 

effective integration of ERM and MCS and makes the results difficult to generalise. 

Second, the limited number of case companies represents a significant constraint. The focus on 

three firms within the European energy sector enables in-depth case analysis but restricts the 

external validity of the findings. Sector-specific characteristics may strongly influence the 

observed alignment. For this reason, the results may not be transferable to firms in other 

industries or institutional contexts. 

Third, differences in organisational characteristics among the selected companies, including 

size, governance structures, and ERM maturity, may affect the comparability of the cases. 
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Although all firms operate within the same sector, these structural differences could influence 

how ERM and MCS are designed and integrated, potentially biasing cross-case comparisons. 

Finally, the reliance on corporate disclosures introduces a potential disclosure and 

interpretation bias. Companies may engage in selective reporting or symbolic compliance to 

enhance legitimacy, especially concerning sustainability and risk-related information. This 

may lead to an overestimation of the actual degree of ERM-MCS integration. 
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Conclusion 

This study has examined how the integration of ERM, MCS, and sustainability influences the 

exposure of energy companies to uncertainty and their adaptive capacity in a context of 

profound change. Focusing on three European energy companies, the study adopted an 

analytical perspective to assess how these elements are combined in practice and which control 

logics structure their integration. 

The analysis reveals that, while all three companies acknowledge the relevance of 

sustainability, they differ substantially in how they embed it in ERM and management control 

mechanisms. Three distinct management control logics emerge: a financial constraint and 

compliance logic, a project execution logic, and an infrastructure resilience logic. 

Each logic shows specific strengths and weaknesses, and no single approach appears capable 

of addressing the full range of uncertainties faced by the companies. Firms relying 

predominantly on diagnostic controls tend to frame sustainability as a reporting and risk-

mitigation requirement and display more resilience to systemic changes through 

standardisation and predictability. By contrast, companies that adopt interactive controls 

appear better equipped to treat sustainability as a source of strategic uncertainty, but they are 

also more exposed to external disruptions due to higher strategic flexibility and openness. 

These differences reflect different underlying strategic positions and assumptions about the 

role of control systems in managing uncertainties. In conclusion, the transition towards 

sustainable progress in the energy sector cannot be addressed by technological innovation 

alone, it also involves a restructuring of how companies understand and control risk. Integrating 

sustainability into ERM and MCS is not a passive adjustment, but a strategic choice that shapes 

how companies perceive instability and position themselves for long-term resilience. 
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