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INTRODUCTION 

 

Context and relevance of the topic 

 

Climate change represents one of the most serious systemic threats for the 21st century, with 

cross-cutting social, economic and environmental effects. The increasing frequency and 

intensity of weather events such as heat waves, prolonged droughts, floods and fires is a clear 

symptom of global warming. According to the Intergovernmental Panel on Climate Change 

(IPCC), the average global temperature has already exceeded 1.1 °C above pre-industrial levels, 

and without drastic actions, it is estimated that the increase could exceed 2 °C by the end of the 

century (IPCC, 2023). 

The damage caused by rising temperatures is already tangible and visible: melting glaciers, 

rising sea levels, biodiversity loss, desertification, environmental migrations, and impacts on 

public health (Steffen et al., 2015).  

These phenomena are threatening food and water security, destabilising ecosystems and 

amplifying global inequalities, disproportionately affecting the most vulnerable populations, 

even though they are the communities that have historically contributed the least to current 

climate change (IPCC, 2023). 

The scientific community has also underlined the risk of breaching certain planetary 

boundaries, beyond which irreversible changes in the Earth system could potentially occur. 

Climate change is one of the most critical boundaries that have already been widely exceeded 

(Rockström et al., 2009; Steffen et al., 2015). 

In this context, climate change can no longer be just interpreted as an environmental emergency 

but must be understood as a structural and systemic challenge that requires a profound 

reconsideration of the dominant development model.  

The transition to a climate-sustainable economy implies an active involvement of all socio-

economic actors, including organisations and businesses, whose decisions directly affect the 

planet’s environmental footprint. 

Organisations, particularly businesses, play a pivotal role in either aggravating or mitigating 

this crisis. Companies are not only contributors to environmental harm but also possess the 

innovation capacity, resources and operational leverage to foster meaningful change. As a 

result, according to many scholars, sustainability is no longer an optional or peripheral issue 

but has become a strategic, social and intergenerational justice imperative (Eccles & Krzus, 

2018). 
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In response to growing stakeholder expectations, regulatory pressures, and investor interest in 

environmental, social, and governance (ESG) performance, many organisations have begun to 

adopt sustainability practices. These include reducing CO₂ emissions, enhancing resource 

efficiency, and integrating sustainability into governance frameworks (Gray, 2010; Bebbington 

et al., 2014). As we will see in the next chapters, traditional financial accounting and reporting 

systems have proven insufficient in capturing the full scope of an organisation’s environmental 

and social impacts, this has led to the rise of sustainability reporting frameworks such as the 

Corporate Sustainability Reporting Directive (CSRD) within the European Union.  

In addition to reporting, management control systems must also evolve to support long-term 

environmental strategies and incorporate sustainability into operational decision-making (Gond 

et al., 2012). Central to this shift is the development of robust sustainability accounting, 

reporting mechanisms, and management control practices that can monitor, evaluate, and 

communicate, environmental and ecological aspects in a transparent and accountable manner. 

Among these tools, carbon accounting has become increasingly central. It is defined as the set 

of accounting procedures that measure, record, and report greenhouse gas (GHG) emissions 

and it enables firms to quantify their climate impact and align internal decision-making 

processes with global climate goals (Schaltegger & Csutora, 2012; Ascui, 2014). Far from being 

a mere technical tool, carbon accounting serves multiple purposes: it supports compliance with 

regulatory frameworks (such as emissions trading schemes), informs strategic planning, 

facilitates carbon performance evaluation, and fosters stakeholder communication (He et al., 

2021; Gibassier & Schaltegger, 2015). 

Furthermore, corporate carbon accounting is not only relevant for external reporting but also 

interwoven with management control practices. Once integrated into strategic planning, 

budgeting, performance assessment and incentive schemes, carbon accounting becomes a lever 

for organisational transformation, enabling the transition to low carbon business models 

(Arjaliès & Mundy, 2013; Hartmann et al., 2013). 
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Objective of the research and structure of the thesis 
 

This thesis aims to investigate how Italian companies integrate environmental and climate 

considerations into their governance, management control systems, and strategic decision-

making, with a particular focus on carbon emissions measurement, management, and reporting. 

By combining a comprehensive literature review with an empirical analysis based on a 

structured questionnaire administered to sustainability managers, the research aims to 

understand how firms perceive and implement sustainability practices, the extent to which these 

practices are embedded in organizational systems, and the factors driving different levels of 

commitment and performance. 

The main objectives of the thesis are therefore threefold: 

1. To analyse the theoretical foundations of sustainability, climate governance, and 

corporate responsibility, highlighting the evolution of concepts such as carbon 

accounting, environmental reporting, and the role of management control systems in 

supporting climate strategies. 

2. To examine how companies translate sustainability commitments into operational 

practices, with a specific focus on emission reduction targets, transition plans, and the 

integration of environmental objectives into governance and decision-making 

frameworks. 

3. To empirically explore the perceptions and practices of sustainability managers in 

Italian companies, identifying patterns, gaps, and areas for improvement through 

descriptive analysis, regression models, and cluster techniques. 

 

The thesis is organized into four main chapters: 

• Chapter 1 – Literature Review 

This chapter lays the theoretical foundations by exploring the concepts of sustainability, 

sustainable development, and climate governance. It examines international frameworks such 

as the Kyoto Protocol, the Paris Agreement, and the European Green Deal, linking them to 

corporate practices in environmental reporting, carbon accounting, and management control 

systems. 

• Chapter 2 – The Role of Organizations in Sustainability 

Focusing on corporate governance and management control, this chapter discusses how firms 

integrate sustainability into strategic decision-making, performance measurement, and 

reporting. It also analyses transition plans and the alignment between corporate objectives and 

planetary boundaries. 
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• Chapter 3 – Research Methodology 

This chapter presents the empirical approach, detailing the design of the structured 

questionnaire, sample selection, variable definitions, and data collection procedures. It also 

explains the statistical methods used for analysis, including regression models and cluster 

techniques. 

• Chapter 4 – Data Analysis and Findings 

The final chapter reports the empirical results, combining descriptive statistics, regression 

outcomes, and cluster analysis to profile companies based on their environmental strategies, 

governance practices, and collaboration networks. The findings are then interpreted to derive 

managerial and policy implications. 
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CHAPTER 1  
 

LITERATURE REVIEW 
 

1.1 Concepts of sustainability and sustainable development 
 

The concept of sustainability has undergone a significant evolution over the past decades, 

becoming a central point in academic, political, and institutional debates.  

Sustainability rests on the integration of three interdependent pillars: eco-efficiency, eco-

justice, and social justice.  

- Eco-efficiency refers to the responsible and efficient use of natural resources, with the 

aim of minimising environmental impact and maximising value creation. This concept 

promotes the idea of “doing more with less” by reducing the resource use and emissions 

per unit of output (WBCSD, 2000). Eco-efficiency also seeks to safeguard the 

availability of critical resources for both present and future generations. For example, 

reducing water consumption improve access to this resource for other individuals and 

communities, thus supporting both intragenerational and intergenerational equity 

(Schaltegger & Sturm, 1990). 

In this context, one of the most widely adopted tools for monitoring and improving eco-

efficiency is carbon accounting, the set of measurement and reporting practices aimed 

at quantifying greenhouse gas emissions generated by organisational activities (Ascui, 

2014; Schaltegger & Csutora, 2012). Carbon accounting enables firms to track their 

climate impact through operations, identify emission hotspots, and evaluate the 

effectiveness of mitigation strategies. When properly integrated into decision-making 

and performance measurement systems, it is a powerful tool for sustainable resource 

management and environmental responsibility (He et al., 2021; Gibassier & 

Schaltegger, 2015). 

- Eco-justice encompasses not only social justice and the equal distribution of 

development benefits, but also responsibility towards future generations. It involves 

intragenerational equity (equity between individuals and communities living today) and 

intergenerational equity (equity that concerns justice over time, so between present and 

future generations) (WCED, 1987; Sachs, 2004). As such, eco-justice fundamentally 

challenges the dominant Western consumerist model and draws attention to the 
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environmental injustices embedded in global patterns of production and consumption 

(Bebbington, 2001; Martinez-Alier, 2002). 

- Social justice refers to the promotion of equality in access to essential services such as 

education, healthcare, and safe living conditions, regardless of individuals’ socio-

economic background. It aims to reduce structural inequalities and improve 

opportunities for all members of society. 

These three dimensions are deeply interconnected and cannot be addressed in isolation. As 

proposed by Elkington (1997) through the Triple Bottom Line (TBL) framework, achieving 

genuine sustainability requires a holistic approach that balances economic performance, 

ecological boundaries, and social equity. These three dimensions are commonly referred to as 

the three Ps: People, Planet, and Prosperity. 

- The social dimension includes all stakeholders, not only shareholders, but also local 

communities, individuals involved across the supply chain, and future generations.  

- The environmental dimension reflects the organization’s relationship with the planet 

and encompasses impacts on natural ecosystems, biodiversity, and emissions.  

- The economic dimension, reframed as prosperity, considers long-term economic 

indicators such as employee well-being, workplace safety, and business continuity.  

The Triple Bottom Line has also evolved through the proposal of a fourth “P”—Principles of 

collaboration—which emphasises ethical governance, collaboration, and long-term 

stewardship. This extension is in line with the stewardship theory, which views managers not 

as agents acting in self-interest, but as stewards motivated by intrinsic values and a desire to 

serve organisational and societal goals  

The stewardship theory emerges as an alternative to the dominant agency theory, which 

assumes that managerial behaviour is inherently opportunistic and requires control through ex-

ante and ex-post monitoring mechanisms (Hirsch et al., 1987). In contrast, stewardship theory 

is based on a more optimistic anthropological assumption: managers act in the best interest of 

the organisation, guided by values such as responsibility, trust, and cooperation (Davis et al., 

1997). 

Within this paradigm, the manager assumes the role of a steward, a trustworthy administrator 

committed to the common good of the organisation. This role is characterised by intrinsic 

motivation, identification with organisational goals, and a preference for relationships based on 

mutual respect and influence rather than hierarchical authority (Doucouliagos, 1994; Ghoshal, 

2005). 
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Such a perspective aligns well with the broader sustainability discourse, as it promotes 

organisational models rooted in shared values, collaborative leadership, and the pursuit of 

collective well-being over short-term financial gains. 

 

Moving from the concept of sustainability to the concept of sustainable development, 

Bebbington (2001) proposes an analytical framework to categorise business approaches to 

sustainable development. This framework distinguishes between strong sustainability and weak 

sustainability. 

- Strong sustainability is based on the recognition that humans are an integral part of 

nature. It advocates for the protection of all forms of life and questions the dominant 

model of economic growth, which is seen as inherently unsustainable.  

- In contrast, weak sustainability views nature primarily as a resource for human use and 

assumes that economic growth can be reconciled with sustainability goals. 

The problem, as Bebbington highlights, is that most companies tend to adopt a weak 

sustainability perspective, which allows them to claim they are “sustainable” without 

fundamentally altering their operational models. This approach often results in incremental 

adjustments rather than the transformative change needed to address systemic environmental 

and social challenges. 

As Gray and Bebbington (1996) argue, “It is unlikely that business, by itself, will deliver the 

radical solutions required for a sustainable future.” This is because firms have no intrinsic 

incentive to question growth-oriented logics unless the rules of the economic game are 

redefined. Currently, the pursuit of growth and profit maximisation remains the main engine of 

business activity, an engine that is largely incompatible with the profound structural changes 

required by environmental and social sustainability. 

The critical distinction between strong and weak sustainability also influences the broader 

discourse on sustainable development, a concept that has played a central role in the shaping of 

global environmental and socio-economic agendas since the Brundtland Report (WCED, 1987). 

Sustainable development is commonly defined as “development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs”. 

Although this definition has been widely accepted, it remains contested and open to multiple 

interpretations, depending on underlying assumptions about the relationship between the 

economy, society and the environment (Hopwood et al., 2005). 

On one hand, sustainable development is often presented as a win–win solution, reconciling 

economic growth with environmental protection and social progress. This vision aligns with 
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the principles of weak sustainability, suggesting that technological innovation, market 

mechanisms, and improved efficiency can decouple growth from environmental degradation.  

On the other hand, critics argue that this optimistic narrative underestimates the structural 

contradictions between economic systems based on infinite growth and the finite nature of 

planetary resources (Jackson, 2009; Latouche, 2009). In this context, scholars such as 

Bebbington (2001) and Gray (2010) stress the need to move beyond technocratic approaches1 

and question the very foundations of what is considered “development”. From this perspective, 

sustainable development is not merely a technical or managerial problem to be solved within 

existing systems, but a deeply political and ethical project, requiring the rethinking of values, 

power structures, and institutional frameworks. 

Moreover, as Passetti (2024) points out, sustainable development must be interpreted in light 

of the planetary boundaries framework, which defines non-negotiable ecological limits. Within 

this view, sustainability is no longer about balancing competing interests, but about respecting 

biophysical thresholds and ensuring the long-term resilience of social–ecological systems. 

As such, true sustainable development demands systemic innovation, not only in products and 

technologies, but also in governance models, cultural narratives, and indicators of progress.  

In conclusion, embracing a strong conception of sustainability and rethinking development 

through the lens of ecological limits and social equity is not only desirable, it is imperative. For 

this reason, the role of businesses, institutions, and governance systems must shift from 

incremental adaptation to structural transformation, grounded in values of responsibility, 

justice, and resilience. In this sense, moving toward strong sustainability is not merely an ethical 

aspiration, but a structural necessity. Businesses, governments, and institutions must reframe 

their roles, not as isolated actors within markets, but as stewards of systemic change, operating 

within the safe ecological space defined by planetary boundaries. 

 

 

 

 

 

 

 

 

 
1 As highlighted by Hopwood, Mellor, and O’Brien (2005), technocratic approaches to sustainable development 
prioritise managerial control, scientific modelling, and quantitative metrics, as opposed to the political and ethical 
dimensions of sustainability.  
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1.2 The climate crisis: a historical and systemic perspective 
 

1.2.1. The emergence of sustainable development mechanisms. 

 

The intensification of the climate crisis has brought growing attention to the role of international 

institutions and policy frameworks in defining coordinated responses at the global level. 

Understanding the historical evolution of climate governance is essential to understand the 

current architecture of international agreements, the challenges they face, and the underlying 

political, scientific, and normative dynamics. This chapter retraces the main stages of this 

evolution, from the emergence of the sustainable development paradigm to the adoption of key 

treaties such as the Kyoto Protocol and the Paris Agreement, highlighting how climate 

governance has shifted from rigid, top-down mechanisms2 to more flexible and inclusive 

approaches (Bodansky, 2016).  

Since the Industrial Revolution, humanity has accelerated the extraction and consumption of 

natural resources, altering the biogeochemical balances of the planet. The accumulation of 

greenhouse gases in the atmosphere and the increase in the greenhouse effect have generated 

extreme weather phenomena, desertification, melting ice and loss of biodiversity, making the 

interconnection between the ecological crisis and the global economic system increasingly 

evident. 

As Franz (2023) observes, there is now a widespread notion that humanity is at a breaking point, 

at a threshold beyond which irreversible processes could be triggered. The concept of the 

Anthropocene3, proposed by Crutzen (2002), identifies human activity as a geological force 

capable of profoundly changing the Earth system.  

The growing awareness of humanity’s systemic impact on the planet has laid the foundations 

for the development of global policy frameworks to reconcile environmental protection with 

economic and social development. 

 
2 In this context, top-down mechanisms refer to centralised, hierarchical forms of climate governance, where 
decisions are made by international or national authorities and imposed on lower levels with limited stakeholder 
involvement. The Kyoto Protocol is a key example of this approach. In contrast, more recent frameworks like the 
Paris Agreement adopt a more flexible and participatory logic, allowing countries to define their own commitments 
(Bodansky, 2016). 
3 Human activities are increasingly impacting the environment, often surpassing natural processes. The production 
of artificial chemicals like chlorofluorocarbons has led to issues such as the ozone hole. As human influence has 
reached geological scale, through deforestation, land use, and fossil fuel burning, the term “Anthropocene” is used 
to describe a new geological epoch, starting around 1784 with James Watt’s invention of the steam engine 
(Crutzen, 2002).  
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A key milestone in this evolution is the Brundtland Report, published in 1987 by the World 

Commission on Environment and Development (WCED), as I explained in the previous 

paragraph, it is regarded as the starting point for the modern understanding of sustainable 

development, the report famously defines it as “development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (WCED, 

1987). As Bebbington (2001) argues, however, this definition did not emerge in a vacuum, but 

it represents the culmination of a long-standing dialogue around the interconnections between 

environmental integrity, economic development, and social equity. 

During the 1980s, growing scientific awareness regarding climate change contributed to the 

formation of a global consensus on the need for coordinated action. This momentum led to the 

establishment of the Intergovernmental Panel on Climate Change (IPCC) in 1988, under the 

auspices of the United Nations and the World Meteorological Organisation. The IPCC has 

rapidly become a central institution in the assessment and communication of risks associated 

with anthropogenic climate change4, providing an authoritative scientific basis for political 

decision-making. 

A further institutional breakthrough occurred at the Rio Earth Summit in 1992, where the 

international community adopted the United Nations Framework Convention on Climate 

Change (UNFCCC). Although the treaty, which entered into force in 1994, did not impose 

binding emission targets, it codified key principles such as equity, precaution, and common but 

differentiated responsibilities (CBDR), laying the groundwork for future negotiations. As Gupta 

(2010, p. 639) highlights, the first Conference of the Parties (COP-1) in 1995 marked a decisive 

step forward by launching the Berlin Mandate, which initiated the negotiation process that 

would eventually lead to the adoption of the Kyoto Protocol in 1997. 

This historical progression demonstrates the increasing institutionalisation of climate 

governance, driven by a combination of scientific legitimacy, multilateral diplomacy, and 

normative evolution. It also illustrates how climate policy has gradually shifted from general 

declarations of intent to more structured legal and procedural mechanisms. 

 

 

 

 

 
4 The anthropogenic climate change refers to the long-term alteration of global and regional climate patterns 
primarily caused by human activities—particularly the burning of fossil fuels, deforestation, industrial processes, 
and intensive agriculture—which led to increased concentrations of greenhouse gases (GHGs) in the atmosphere 
(IPCC, 2023).  
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1.2.2. The Kyoto Protocol and the Paris Agreement 

 

The global response to climate change has undergone a significant transformation over the past 

three decades, marked by two landmark agreements: the Kyoto Protocol and the Paris 

Agreement. These frameworks reflect a shift from a legally binding, top-down model5 to a more 

flexible, inclusive, and dynamic approach to international climate governance. 

Adopted in 1997 and entering into force in 2005, the Kyoto Protocol was the first international 

treaty to impose binding emission reduction targets on industrialised nations. Grounded in the 

principle of common but differentiated responsibilities and respective capabilities, the Protocol 

acknowledged the historical responsibility of developed countries in contributing to greenhouse 

gas (GHG) emissions. Its primary goal was to achieve a collective 5% reduction in emissions 

from 1990 levels over the period 2008–2012 (UNFCCC, 1998).  

However, the Protocol’s effectiveness has been widely debated, in fact major emitters like the 

United States never ratified the agreement, while others, such as Canada, later withdrew. 

Moreover, emerging economies with rapidly growing emissions, including China and India, 

were not subject to binding targets in the first commitment period. This imbalance weakened 

the overall impact of the treaty and raised questions about its long-term viability (Grubb, Vrolijk 

& Brack, 1999). Despite that, the Kyoto Protocol laid the institutional foundations for climate 

cooperation and contributed to the development of a shared international discourse on 

mitigation responsibilities (Bodansky, 2010). 

A new phase in international climate politics was marked by the Paris Agreement, adopted in 

2015 at the COP21 in France, unlike its predecessor, it does not differentiate between developed 

and developing countries in assigning obligations. Instead, it introduces Nationally Determined 

Contributions (NDCs), whereby each Party voluntarily sets its own climate goals, subject to 

periodic review and progressive ambition (UNFCCC, 2015). The overarching aim is to limit 

the global average temperature increase to well below 2°C above pre-industrial levels, while 

pursuing efforts to restrict it to 1.5°C, a threshold associated with significantly reduced climate 

risks and socio-economic disruption (IPCC, 2018). 

The Paris framework is supported by a transparency and accountability mechanism, which 

requires countries to regularly report progress and participate in a global overview every five 

years. Although the NDCs are not legally binding in terms of specific outcomes, the agreement 

 
5 The top-down model of climate governance has often prioritised centralised target-setting and compliance 
mechanisms, leaving limited room for local adaptation or stakeholder participation (Bulkeley & Betsill, 2005) 
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relies on normative pressure, reputational incentives, and public scrutiny to drive compliance 

and ambition (Bodansky, 2016).  

One of the Paris Agreement’s notable innovations is the inclusion of non-state actors, such as 

businesses, cities, and civil society organisations, as active participants in climate action. This 

polycentric governance model reflects the complex and multi-level nature of climate challenges 

and opens space for diverse forms of experimentation and cooperation beyond the nation-state 

(Bulkeley et al., 2014). 

The Paris Agreement has radically changed the business environment; in order to comply with 

their NDCs, the governments have started to adopt increasingly stringent public policies on 

emissions, energy, transport, construction and finance. As a result, companies are required to: 

- measure and reduce their GHG emissions,  

- improve energy efficiency, 

- integrate climate risk into strategy and reporting, 

- adopt reporting tools consistent with the Agreement’s objectives (e.g. SBTi, GHG 

Protocol, CDP). 

The Agreement has also fostered the spread of sustainable finance and ESG investment 

instruments, driving alignment between corporate performance and global climate goals. 

Taken together, the Kyoto Protocol and the Paris Agreement illustrate a broader evolution in 

climate governance, from a rigid, top-down approach to a more participatory and adaptive 

system. While the first emphasised legal obligations and carbon accounting, the latter fosters 

flexibility, political engagement, and long-term transformation.  

Considering this historical trajectory, it becomes clear that while significant institutional 

progress has been made, the effectiveness of global climate governance still hinges on political 

will, technological innovation, and the integration of sustainability principles across all levels 

of society. 

 

Alongside this institutional evolution, carbon accounting has developed as a crucial tool to 

translate international climate agreements into actionable frameworks within the private sector. 

As demonstrated by He et al. (2021), the field of corporate carbon accounting (CCA) has 

emerged in response to global climate policies playing a central role in enabling firms to 

measure, manage, and report their greenhouse gas (GHG) emissions. Carbon Accounting is 

defined as the process of measuring, recording, and reporting greenhouse gas (GHG) 

emissions and removals in both physical (tonnes of CO₂-e) and financial terms, for internal and 

external purposes, across different levels of scale (organisational, national, project, and 

product levels) (Stechemesser & Guenther 2012; Ascui 2014). 
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Through a comprehensive literature review of 117 peer-reviewed articles published between 

2005 and 2018, He et al. (2021) trace how carbon accounting practices have evolved in parallel 

with international treaties. Initially focused on compliance with Kyoto-style emissions trading 

schemes and financial accounting of carbon allowances, the literature has progressively 

expanded to include carbon disclosure, management accounting, performance monitoring, and 

carbon assurance. The adoption of Nationally Determined Contributions (NDCs) under the 

Paris Agreement has reinforced this shift, encouraging organisations to align their internal 

carbon strategies with country-level mitigation commitments and science-based targets, the 

latter are emission reduction targets that are aligned with the level of decarbonisation required 

to meet the goals of the Paris Agreement (e.g., limiting warming to 1.5°C) (SBTi 2023). 

The authors emphasise that corporate carbon accounting is no longer limited to regulatory 

compliance, but increasingly serves strategic and managerial purposes, this expanded scope of 

carbon accounting supports the broader transformation envisioned by the Paris Agreement, 

making it an indispensable element of climate-aligned corporate governance and sustainable 

development practices. 

 

1.2.3. The climate policies at European level 

 

At the European level, the Green Deal, launched by the European Commission in 2019, 

represents a sustainable growth strategy that aims to achieve climate neutrality6 by 2050 

(European Commission, 2019). Its main actions include: 

- The Just Transition Mechanism, a key instrument designed to ensure that the shift 

towards a climate-neutral economy is fair and inclusive, leaving no one behind. It 

provides targeted support to the regions and sectors most affected by the transition, 

aiming to alleviate its socio-economic impacts (European Commission). 

- The Biodiversity Strategy, a long-term plan for 2030 aimed at protecting nature and 

reversing ecosystem degradation. It sets concrete targets to restore Europe’s biodiversity 

by 2030. As a key component of the European Green Deal, it also supports a green 

recovery in the aftermath of the Covid-19 pandemic (European Commission).  

- The circular economy, a production and consumption model based on extending the life 

cycle of products through practices such as sharing, reusing, repairing, refurbishing, and 

recycling. Its core aim is to minimise waste by keeping materials in use for as long as 

 
6The EU Green Deal aims to achieve climate neutrality by 2050, meaning that any greenhouse gas emissions will 
be balanced by measures that remove an equivalent amount from the atmosphere, resulting in net-zero emissions. 
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possible, thereby generating ongoing economic value. When products reach the end of 

their life, their components are reintegrated into the economy through different methods 

such as recycling (European Parliament, 2023). 

- The Fit for 55 plan, this plan is based on the Fit for 55 package that is is a comprehensive 

set of legislative proposals aimed at reducing EU greenhouse gas emissions by at least 

55% by 2030, setting the path toward climate neutrality by 2050. It seeks to ensure a 

fair and socially balanced transition, support innovation and the global competitiveness 

of EU industry, and maintain a level playing field with non-EU economic actors. 

Additionally, it reinforces the EU’s leadership role in the global fight against climate 

change (Council of the European Union, 2023). 

A key component of this strategy is the evolution of corporate sustainability reporting. The new 

Corporate Sustainability Reporting Directive (CSRD), effective from 2023, expands the 

reporting obligation to many more companies and introduces the requirement to follow the 

European Sustainability Reporting Standards (ESRS) (European Commission, 2022a). 

Companies will thus have to report in a detailed and comparable manner on their environmental, 

social and governance performance, including climate change risks and impacts. 

At the same time, investors and financial institutions are increasingly involved in the ecological 

transition process. Regulations such as the Sustainable Finance Disclosure Regulation (SFDR)7 

and the EU Taxonomy for Sustainable Business8 aim to channel capital towards ‘green’ 

activities and combat greenwashing phenomena (European Commission, 2020). 

In summary, international and supranational regulations are building a new regulatory and 

market environment that pushes organisations to integrate sustainability into their strategy, 

processes and information systems. Companies can no longer consider climate change an 

external factor but must address it as a central and structural management variable. 

 

 

 

 

 
7 The Sustainable Finance Disclosures Regulation (SFDR) grants the European Commission the authority to 
adopt delegated and implementing acts, specifying how market participants and competent authorities must 
comply with the directive’s requirements (European Commission, 2023). 
8 The EU Taxonomy is a central element of the EU’s sustainable finance framework and serves as a key tool to 
enhance market transparency. It aims to guide investments towards economic activities essential for the green 
transition, in line with the European Green Deal. As a classification system, it defines criteria for activities that 
contribute to climate neutrality by 2050 and to broader environmental objectives beyond climate (European 
Commission, 2023). 
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1.2.4. Greenhouse gases and their organisational implications 

 

Greenhouse gases (GHG) are atmospheric compounds that absorb and re-emit infrared 

radiation, contributing to the greenhouse effect and global warming. Without GHGs, the Earth's 

average temperature would be about 33 °C lower, making the planet uninhabitable in its current 

form (Ledley et al., 1999). The main greenhouse gases are carbon dioxide (CO₂), methane 

(CH₄), nitrous oxide (N₂O), fluorinated gases such as hydrofluorocarbons (HFCs) and 

perfluorocarbons (PFCs) and each has a different radiative efficiency and atmospheric lifetime 

(IPCC, 2014). 

The central issue is the long atmospheric lifetime of greenhouse gases, as noted by Ledley et 

al. (1999), CO₂ emissions from fossil fuel combustion and land-use change can persist in the 

atmosphere for centuries or millennia and this persistence reinforces the need for strategies to 

mitigate these effects and avoid irreversible damage. 

To facilitate the measurement and reporting of emissions, the Greenhouse Gas Protocol 

developed by the World Resources Institute and the World Business Council for Sustainable 

Development (WRI/WBCSD, 2004) classifies emissions into three categories: 

- Scope 1: direct emissions from sources owned or controlled by the organisation (e.g. 

vehicles or company facilities). 

- Scope 2: indirect emissions from the generation of purchased electricity, steam, heating 

or cooling. 

- Scope 3: all other indirect emissions along the value chain, including upstream and 

downstream activities such as purchased goods, business travel, use of products sold, 

and end-of-life disposal. 

Scope 3 emissions are often the largest and most complex to quantify, particularly in sectors 

with long supply chains or significant impacts in the downstream use phase (CDSB, 2020; GRI, 

2021). 

As far as the regulatory environment is concerned, the Corporate Sustainability Reporting 

Directive (CSRD), effective from 2024, obliges large EU companies to disclose Scope 1, 2 and 

3 emissions using standardised European Sustainability Reporting Standards (ESRS) and third-

party assurance (European Commission, 2022). This implies a significant increase in the 

strategic role of GHG monitoring in governance and accountability. 

Understanding greenhouse gases is not only a scientific imperative, but also a strategic business 

necessity, for this reason, the integration of metrics into management control systems (MCS) is 

necessary to enable companies to align performance management, risk assessment and resource 

allocation with climate objectives (Gond et al., 2012; Passetti, 2024). For this reason, accurate 
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carbon accounting forms the basis for science-based target setting, scenario analysis and 

incentive schemes related to decarbonisation (Arjaliès & Mundy, 2013; SBTi, 2023). 

Cucchiella et al. (2017) through an econometric analysis of analysis of large Italian companies 

show that EMSs improve performance mainly through increased demand from environmentally 

conscious customers and, to a lesser extent, through increased productivity resulting from 

resource efficiency. Building on these results we can say that companies that adopt structured 

environmental management systems (EMSs) and actively reduce their emissions can achieve 

tangible economic benefits.  

It is important to note that the mere presence of environmental certifications is not enough if it 

is not accompanied by actual emission reductions. Companies must translate their commitments 

into measurable targets, reliable data collection and integration with performance evaluation 

systems, components typically found in advanced management control systems (MCS). This 

alignment is crucial, especially considering increasing regulatory pressure from mechanisms 

such as the EU Emissions Trading Scheme (EU ETS) and the Corporate Sustainability 

Reporting Directive (CSRD). 

In summary, greenhouse gases represent a global threat, but also an organisational challenge. 

Effective climate action at the corporate level requires not only a technical measurement of 

emissions, but also a strategic rethinking of how emissions are managed, reported and 

integrated into decision-making. The scientific imperative for mitigation (Ledley et al., 2011) 

and the economic rationale for emissions control (Cucchiella et al., 2017) together point to a 

twofold urgency: embedding climate considerations into the operational core of companies and 

harnessing carbon emissions data as a lever for long-term value creation. 
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1.3. Planetary boundaries 
 

1.3.1. The Planetary Boundaries framework 
 

As the ecological crisis intensifies, the Planetary Boundaries framework has emerged as one of 

the most influential scientific paradigms for understanding the biophysical limits within which 

human activity must be constrained. First introduced by Rockström et al. (2009) and refined by 

Steffen et al. (2015), the framework identifies nine Earth system processes 

1. climate change,  

2. biosphere integrity,  

3. ocean acidification,  

4. biogeochemical fluxes,  

5. land system change,  

6. freshwater use,  

7. atmospheric aerosol loading,  

8. stratospheric ozone depletion  

9. introduction of new entities  

that govern the stability and resilience of the planet. This framework not only provides a tool 

for assessing current environmental conditions but also as a reference point for political and 

organisational decisions. Indeed, the latter establishes a so-called “safe operating space” for 

humanity, which if respected can prevent irreversible environmental degradation.  

The first assessment by Rockström et al. (2009) revealed that three planetary boundaries had 

already been crossed by 2009: climate change, biosphere integrity (biodiversity loss), and 

biogeochemical flows (nitrogen and phosphorus cycles). By 2015, Steffen et al. (2015) 

confirmed a further deterioration with four boundaries transgressed, adding land system change 

to the list. 

Most recent evidence provided by Richardson et al. (2023) indicates a worrying trend: by 2023, 

six out of nine planetary boundaries have been significantly exceeded, namely climate change, 

biosphere integrity, biogeochemical flows (nitrogen and phosphorus), land system change, 

freshwater use, and the introduction of novel entities. 

This alarming trajectory highlights that it is no longer sufficient to rely solely on incremental 

or sectoral environmental policies; instead, a fundamental rethinking of the relationship 

between human activities and Earth system processes is urgently needed to prevent crossing 

critical ecological thresholds (Rockström et al., 2009; Steffen et al., 2015; Richardson et al., 

2023). 
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The concept of Planetary Boundaries has also fostered a renewed focus on the biophysical limits 

of economic development, contributing to the spread of new interpretative frameworks such as 

the doughnut economics proposed by Kate Raworth (2017). The latter integrates planetary 

limits with a minimum social threshold, configuring a safe and just operating space for 

humanity. This view emphasises the need to stay within ecological boundaries while ensuring 

equitable access to resources. A distinctive contribution of the framework lies in the distinction 

between thresholds and boundaries. Thresholds mark points of abrupt ecological change - 

tipping points - while boundaries are scientifically informed limits deliberately placed at a safe 

distance from such thresholds. These boundaries serve as early warning indicators and are 

established using specific control variables. For example, in the case of climate change, the 

control variable is the atmospheric concentration of CO₂, while in the case of polar glacial 

systems it may include variables such as albedo9 or mean temperature (Passetti, 2024; 

Rockström et al., 2009a). 

As Passetti points out, these boundaries are not absolute values but are accompanied by zones 

of uncertainty, reflecting the limits of current scientific knowledge and the intrinsic complexity 

of ecological systems. These zones are visually represented in boundary diagrams (Figure 1), 

where the green area indicates relative safety, while the red area signals increasing risk and 

potential irreversibility. Crossing the upper boundary of a zone of uncertainty increases the 

probability of crossing a dangerous threshold, with possible cascading effects on other 

interdependent planetary systems (Richardson et al., 2023). 

 

Figure 1 - Source: Azote for Stockholm Resilience Centre (Stockholm University), based on data from Rockström et al. (2009), Steffen et al. 
(2015), and Richardson et al. (2023). 

 

 

 
9 Albedo is a variable influencing net radiation and the energy balance of a surface (Wang et al. 2025).  
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The interconnectedness of boundaries makes the framework particularly relevant in systemic 

sustainability assessments. A breach in one domain, such as biodiversity loss, can undermine 

the resilience of others, such as climate regulation or freshwater availability. For this reason, 

Passetti (2024) emphasises the need for integrated governance approaches that can address 

systemic risks and coordinate interventions across scales. The boundary model thus not only 

supports a precautionary environmental strategy, but also requires the reorientation of corporate 

and institutional control systems to take long-term ecological thresholds into account. 

Within organisational contexts, this implies a rethinking of performance parameters, planning 

horizons and accountability structures. It requires a shift from reactive environmental 

management to a preventive and anticipatory approach, aligning strategic decision-making with 

the dynamics of Earth system processes. In this perspective, the Planetary Boundaries 

framework becomes an essential reference point not only for global governance, but also for 

businesses and other actors engaged in transitions towards sustainability. 

 

In conclusion, although the framework of planetary limits has been widely discussed in the 

literature as a theoretical tool for redefining corporate sustainability, it remains to be understood 

to what extent companies have integrated it into their control systems. The SHELL and SNAM 

cases, as we shall see in the chapter 2.3, offer an interesting illustration of this application. 
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Earth System 

Process 

Control Variable Consequences 

Climate change Atmospheric CO2 

concentration, ppm; 

 

Loss of polar ice sheets and glacial 

freshwater supplies. 

Regional climate disruptions. 

Weakening of carbon sinks. 

Ocean acidification Carbonate ion 

concentration, average 

global surface ocean 

saturation state with 

respect to aragonite 

Conversion of coral reefs to 

algal-dominated systems. 

Regional elimination of some Aragonite 

marine biota 

Stratospheric ozone 

depletion 

Stratospheric O3 

concentration, DU 

Severe and irreversible UV- B radiation 

effects on human health and 

ecosystems. 

Atmospheric aerosol 

loading 

Particulate concentration 

in the atmosphere 

(regional basis) 

Disruption of monsoon systems. 

Interacts with climate change and 

freshwater boundaries. 

Biogeo-chemical 

flows: 

Interference with P 

and N cycles 

 

P: inflow of phosphorus 

to ocean. 

N: amount of N2 

removed from 

atmosphere for human 

use 

P: avoid a major oceanic anoxic event 

with impacts on marine ecosystems. 

N: variable affecting resilience of 

ecosystems via acidification of 

terrestrial ecosystems and 

eutrophication of coastal and freshwater 

Global freshwater 

use 

 

Consumptive blue water 

use 

 

Could affect regional climate patterns 

moisture feedback, biomass production, 

carbon uptake by terrestrial systemsand 

reducing biodiversity 

Land-system 

change 

 

Percentage of global 

land cover converted 

to cropland 

 

Trigger of irreversible and widespread 

conversion of biomes to undesired 

states. Primarily acts as a variable 

affecting carbon storage and resilience 

via changes in biodiversity and 

landscape. 

Rate of biodiversity 

loss 

 

Extinction rate, 

extinctions per million 

species per year 

 

Variable affecting ecosystem 

functioning at continental and ocean 

level. Impact on many other boundaries: 

C storage, N and P cycles, freshwater, 

land systems.. 

Chemical pollution 

 

Emissions or effects on 

ecosystem functioning of 

organic pollutants, 

plastics, disruptors, 

heavy metals and nuclear 

waste. 

Thresholds leading to unacceptable 

impacts on human health and ecosystem  

 

Table 1 - Types of CO₂ Emission Targets - Source: Rockström et al., 2009). 
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CHAPTER 2  

ROLE OF ORGANISATIONS IN SUSTAINABILITY 
 

2.1. Governance, systemic change, and reporting 
 

Organisations play a central role in addressing the environmental crisis, as they have the 

capacity to significantly influence production, consumption, and governance patterns, 

understood as the rules and decision-making mechanisms that shape society. Recent academic 

literature has highlighted that their contribution to sustainability should not be confined to the 

adoption of ‘green’ practices (such as reducing emissions or using renewable energy) or to mere 

regulatory compliance. Rather, companies are required to rethink their purpose (beyond the 

maximisation of profits), their governance systems (that is, how decisions are made and 

according to which values), and the very notion of value creation (which should not be 

understood solely in economic terms, but also in social and environmental dimensions). From 

this perspective, sustainability cannot be treated as an ‘additional task’ or as an external 

constraint, but must instead transform the identity, objectives, and core practices of the 

organisation 

In parallel, academic debate has increasingly drawn on stewardship theory10 as a framework to 

support this transformation. This theory proposes an alternative model to agency theory: while 

the latter sees managers as individuals who pursue personal interests and must be controlled, 

stewardship theory considers managers as “stewards” who act in the collective interest and in 

the interest of the organisation. Applied to sustainability, this means that companies and their 

leaders should assume fiduciary responsibility towards society and the environment, not just 

shareholders.  

According to Perano and Montera (2018), integrating stewardship principles with shared value 

creation (i.e. the creation of shared value between business and society) encourages long-term 

oriented behaviours grounded in trust, collective responsibility, and common goals. In practice, 

stewardship theory in companies promotes sustainable and collaborative behaviour, not just 

profit-oriented behaviour. 

 
10 Stewardship theory proposes that managers are intrinsically motivated to act as responsible stewards of an 
organisation’s assets, prioritising the collective interests of the firm over personal gain. Unlike agency theory, 
which assumes opportunistic behaviour, stewardship theory emphasises trust, pro-organisational behaviour, and 
alignment between managers’ goals and organisational success (Davis, Schoorman, & Donaldson, 1997; 
Hernandez, 2012). 
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These dynamics become particularly evident in the development of social and environmental 

reporting (SER), which has taken on a central role in corporate communication because it shows 

not only economic performance but also environmental and social impacts. The emergence of 

SER reflects the broader transition from a narrow, exclusively financial results-based 

conception to a multidimensional notion of value that incorporates environmental, social and 

governance (ESG). However, as Gray (2010) points out, sustainability accounting cannot be 

reduced to the mere measurement of environmental indicators but must also question the type 

of social world it helps to shape, recognising the complexities and contradictions inherent in 

the very notion of sustainability. 

Based on this idea, over the years, several non-financial reporting frameworks have been 

developed, including the Global Reporting Initiative (GRI) guidelines, the Integrated Reporting 

Framework, and the standards proposed by EFRAG (European Financial Reporting Advisory 

Group). These tools aim to standardise environmental and social information and integrate it 

with financial reporting, thereby offering a more comprehensive picture of corporate 

performance. 

Despite these advancements, significant limitations remain. The push toward standardisation 

can oversimplify the complexity of environmental issues, reducing them to predefined 

templates that risk enabling symbolic compliance rather than driving structural transformation 

(Adler, 2022).  

Furthermore, there is a risk that the focus on communication outweighs the focus on actual 

organisational change, fuelling greenwashing and undermining the credibility of corporate 

sustainability commitments. 

Considering this, several scholars emphasise the need to develop accounting tools capable of 

representing the systemic interconnections between business activities and ecological limits. 

The conceptual frameworks of Planetary Boundaries and Multiple Footprints may offer a useful 

foundation for orienting reporting practices toward ecological responsibility, moving beyond 

extractive and linear logics in favour of a regenerative and systems-oriented accounting. 
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2.1.1. Integrating environmental and social practices into corporate reporting. 

 

The integration of environmental and social practices into corporate reporting has become a 

central element in both the strategic and operational processes of organisations. Sustainability 

is no longer seen as a voluntary initiative or a mere image exercise, but has evolved into a 

formalised and, increasingly, regulated practice, aligned with international standards and 

regulatory frameworks. This evolution reflects growing pressure for greater transparency11, 

comparability12 and accountability13, fuelled by both institutions and stakeholder expectations 

(Adams & McNicholas, 2007; Gray, 2010). 

 

Initially, most organisations adapted sustainability reporting practices on a voluntary basis, 

often guided by external frameworks such as the Global Reporting Initiative (GRI), which 

provides detailed standards for reporting across all environmental, social and governance (ESG) 

dimensions. GRI standards emphasise key principles such as stakeholder engagement, the 

broader sustainability context, materiality assessment and completeness, establishing 

themselves as a global benchmark for sustainability reporting (GRI, 2021). 

Other relevant frameworks that have helped shape corporate reporting include: 

- The Sustainability Accounting Standards Board (SASB), which provides sector-specific 

standards focused on financially relevant sustainability information (SASB, 2018);  

- The Task Force on Climate-related Financial Disclosures (TCFD), which emphasises 

the disclosure of climate-related risks and opportunities within governance, strategy, 

risk management and metrics frameworks (TCFD, 2017); and  

- The Carbon Disclosure Project (CDP), a global platform that enables organisations to 

disclose environmental data on carbon emissions, water use and forest conservation. 

Although originally voluntary tools, these frameworks have progressively influenced 

mandatory regulations and helped redefine investor expectations regarding ESG transparency. 

 

A further step forward is represented by the introduction of the Integrated Reporting Framework 

of the International Integrated Reporting Council (IIRC), now part of the IFRS Foundation. 

Integrated reporting aims to show how organisations create value over time, linking financial 

 
11 Transparency refers to allow stakeholders to make informed assessments providing clear, accessible, and honest 
information about their activities and impacts (Gray, Owen, & Adams, 1996). 
12 Comparability refers to presenting information in a way that enables consistent evaluation across different 
organisations and reporting periods, facilitating better decision-making (IFRS Foundation, 2021). 
13 Accountability describes the duty of organisations to justify their actions and outcomes to those affected, 
reinforcing trust and promoting responsible behaviour (Roberts & Scapens, 1985). 
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and non-financial information and adopting a perspective based on six capitals: financial, 

productive, intellectual, human, social-relational and natural (IIRC, 2013). This approach 

promotes a holistic and long-term view of corporate performance and resilience. 

A significant change in the European context is represented by the entry into force of the 

Corporate Sustainability Reporting Directive (CSRD) in 2023, which: 

- Imposes sustainability reporting on all large EU companies and small and medium-sized 

enterprises (SMEs) listed on the stock exchange. 

- Requires alignment with the European Sustainability Reporting Standards (ESRS), 

developed by EFRAG, ensuring a standardised approach to reporting. 

- Requires the integration of sustainability information into management reports and must 

be subject to external assurance, improving the reliability of disclosures. 

- Requires companies to adopt a dual materiality perspective, addressing both how 

sustainability issues affect the company and how the company affects society and the 

environment. 

- Introduces digital tagging in XHTML format to improve the accessibility and 

comparability of information. 

The CSRD thus marks a crucial shift from voluntary and fragmented disclosure to mandatory, 

standardised and verifiable reporting, reinforcing the centrality of ESG issues in corporate 

governance. 

The growing complexity of ESG data has encouraged the adoption of digital technologies and 

Key Performance Indicators (KPIs) to monitor and report on environmental and social 

performance. Companies now track indicators relating to: 

- Greenhouse gas emissions (Scope 1, 2 and increasingly Scope 3). 

- Energy and water consumption. 

- Waste and circularity metrics. 

- Occupational health and safety incidents. 

- Workforce diversity and gender pay equity. 

Modern ESG reporting tools, such as interactive dashboards, cloud-based platforms and 

artificial intelligence-based analytics, have transformed sustainability reporting by enabling 

real-time data monitoring and improving the transparency and traceability of disclosed 

information (Coulson & Monks, 1999; Manetti & Becatti, 2009). 

Today, several leading companies exemplify the strategic integration of environmental and 

social dimensions into their core reporting frameworks. Enel publishes an integrated annual 

report in line with the Global Reporting Initiative (GRI), the Task Force on Climate-related 

Financial Disclosures (TCFD) and the United Nations Sustainable Development Goals (SDGs). 
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Unilever links ESG performance to executive compensation policies and reports climate-related 

risks in line with TCFD recommendations. Patagonia prioritises narrative transparency and 

social activism in its disclosures, highlighting leadership deeply rooted in corporate values. 

These examples demonstrate that sustainability reporting has evolved beyond mere regulatory 

compliance. It is increasingly being leveraged as a strategic tool for corporate communication, 

competitive differentiation and stakeholder engagement. 
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2.2. Management control and management control systems 

 
2.2.1. What is management control and what is it for? 

 

Management control can be defined as the systematic process through which top management 

guides and influences lower-level managers in implementing the organisation's strategy 

(Passetti, 2024). It integrates a series of mechanisms and techniques, such as budgeting, cost 

analysis, responsibility centres and performance measurement systems, to translate strategic 

objectives into operational actions. 

Through management control, companies communicate strategic objectives, assign 

responsibilities and performance targets, monitor results and evaluate outcomes. In this way, 

management control ensures alignment between organisational objectives and managerial 

actions, promoting both accountability and strategic consistency. 

In the field of accounting and management control, several key concepts are often used 

interchangeably, but they represent distinct levels of analysis and application.  

 

CONCEPT DEFINITION 

Management Accounting 

(MA) 
Refers to a set of practices, such as budgeting or product 

costing, aimed at providing financial and non-financial 

information to support decision-making. 

Management Accounting 

Systems (MAS) 
Denotes the systematic application of MA practices to 

achieve specific organisational objectives. For instance, a 

company adopting costing practices in a structured 

manner to improve profitability is employing a MAS. 

Management Control 
Systems (MCS) 

A broader framework that encompasses MAS as well as 

additional control mechanisms—such as personal or 

cultural (clan) controls—designed to align organisational 

activities with strategic objectives. 

Organisational Control (OC) Refers to control mechanisms embedded within 

operational processes, such as statistical quality control or 

just-in-time production systems. 
 

Table 2 - Concepts and definitions - Source: Developed by author 
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Table 2 summarises the main differences between management accounting (MA), management 

accounting systems (MAS), management control systems (MCS) and organisational control 

(OC). While MA refers to individual practices such as budgeting or product costing, MAS 

concerns the systematic use of these practices to achieve specific organisational objectives. 

MCS, on the other hand, represents a broader framework that also includes informal and clan 

controls, while OC focuses on control mechanisms integrated directly into operational 

processes.  

 

Management control systems (MCS) play two complementary roles within organisations. 

Firstly, the top-down role ensures that strategic objectives, decision-making guidelines and 

resource allocation principles are clearly communicated by top management to lower-level 

managers and employees. Without adequate control mechanisms, lower organisational levels 

would have no clear direction regarding decision-making, performance objectives and the 

effective use of resources. 

Second, the bottom-up role allows information to flow from lower-level managers to top 

management. Without such mechanisms, senior executives would have limited visibility into 

the actions, results, and perspectives of operational managers, with the risk of a potential 

misalignment between strategy and execution. 

Over time, MCSs have evolved from a narrow focus on quantifiable financial information to a 

broader, multidimensional concept that incorporates: 

- External information relating to markets, customers and competitors. 

- Non-financial information, such as production processes, innovation activities and 

predictive data. 

- Informal controls, including personal and social mechanisms that shape organisational 

behaviour. 

Financial indicators alone are no longer sufficient to explain organisational performance. Key 

factors in competitive advantage now include employee knowledge and skills, customer 

satisfaction and loyalty, and research and development (R&D), all of which are intangible 

assets. Effective management of these intangible factors is essential to achieving sustainable 

financial results, making financial and non-financial metrics an integral part of modern control 

systems.  

 

The design and implementation of Management Control Systems (MCS) are influenced by 

various organisational and contextual factors that determine their nature, complexity and 

effectiveness. 
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1. Size and geographical spread of the company: The size and geographical distribution of 

an organisation have a significant impact on the structure and content of its control 

systems. Medium-sized companies tend to rely primarily on budgets to translate 

strategic objectives into operational plans, often focusing on predominantly financial 

indicators. In contrast, large organisations adopt a broader set of tools, including 

budgets, responsibility centres and non-financial metrics, tailored to different 

organisational and responsibility levels. In complex contexts, MCSs therefore become 

essential to ensure coordination between heterogeneous units and activities. 

2. Organisational structure, delegation and decentralisation: Another key factor in the 

design of MCSs is the degree of decentralisation, understood as the transfer of decision-

making authority from a centralised structure to lower hierarchical levels. In large 

organisations, decentralisation helps to avoid rigidity and inefficiency by assigning 

specific responsibilities to different levels. This organisational model requires control 

systems capable of balancing decision-making autonomy with alignment with the 

company's strategic objectives. 

3. Responsibility centres: Responsibility centres are organisational units led by managers 

responsible for specific activities and results. Each centre has its own objectives, the 

achievement of which collectively contributes to the organisation's overall mission and 

strategy. These centres transform inputs into outputs, and their performance is evaluated 

according to two main criteria: 

a) Efficiency, defined as the ratio between output and input, or the ability to “do 

things right”; 

b) Effectiveness, understood as the relationship between output and organisational 

objectives, or the ability to “do the right things”. 

Responsibilities must be assigned in line with the principle of controllability, according 

to which managers should only be evaluated on variables under their control. This 

principle is crucial to avoid demotivation and ensure fairness in performance evaluation. 

4. People and behavioural aspects: Finally, the design of MCSs must be aligned with 

human behaviour and organisational culture. Control systems should not only guide 

actions, but also motivate managers and employees by providing clear roles, appropriate 

incentives, and opportunities for learning and innovation. They must also recognise the 

cognitive limitations of decision-makers while valuing their tacit knowledge. 

Furthermore, MCSs should promote a healthy organisational climate, respecting ethical 

principles and social values, so that control mechanisms support both performance and 

people's well-being. 
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2.2.2. The role of management control systems in corporate sustainability 
 

The growing prominence of sustainability within corporate strategic agendas has prompted a 

profound rethinking of the role played by Management Control Systems (MCS). No longer 

regarded merely as technical instruments for monitoring and compliance, MCS are now 

increasingly viewed as organisational infrastructures that support long-term sustainability-

oriented behaviours and facilitate strategic alignment between corporate objectives and 

environmental and social goals (Adams & McNicholas, 2007; Gond et al., 2012). 

As demonstrated by Arjaliès and Mundy (2013), effective control systems in the context of 

Corporate Social Responsibility (CSR) rely on the integrated use of Simons’ (1995) four levers 

of control, which represent interconnected mechanisms enabling organisations to translate 

sustainability objectives into concrete actions: 

• Belief systems, which communicate the organisation’s core values and foster cultural 

alignment. 

• Boundary systems, which define ethical limits and delineate unacceptable risks. 

• Diagnostic control systems, which monitor performance against predefined objectives 

and targets. 

• Interactive control systems, which encourage continuous dialogue, learning, and 

adaptation in complex and uncertain contexts. 

Arjaliès and Mundy (2013) argue that a balanced use of these levers enables firms to integrate 

sustainability more effectively into core strategies, particularly when belief systems and 

interactive controls are actively mobilised to foster organisational learning, innovation, and 

shared values. 

At the same time, the institutional and process-oriented literature has provided further insights 

into how sustainability practices evolve within organisations. Drawing on Laughlin’s (1991) 

model of organisational change, Contrafatto and Burns (2013) distinguish between: 

• Morphostatic change (first-order change), referring to incremental modifications in 

tangible subsystems without questioning underlying interpretive schemes; 

• Morphogenetic change (second-order change), involving a deeper transformation of the 

values, beliefs, and interpretive frameworks that shape organisational behaviour. 

A morphogenetic change is thus considered essential for firms to transition towards strong 

sustainability. Unlike weak sustainability, which focuses on marginal adaptations and 

efficiency improvements within existing models (morphostatic change), strong sustainability 

requires a radical rethinking of economic paradigms and organisational logics, embedding 

sustainability as a guiding principle in decision-making and governance processes. 
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In conclusion, Management Control Systems should not be regarded as neutral tools; rather, 

they reflect and simultaneously shape corporate priorities, values, and strategic direction. Their 

effectiveness in advancing sustainability depends on their ability to go beyond performance 

monitoring and function as enablers of organisational learning, stakeholder engagement, and 

long-term strategic alignment. The integration of carbon metrics, science-based targets, and 

ESG indicators into planning and control processes represents a critical step towards sustainable 

governance; however, a genuine transition also requires a cultural and systemic shift that 

transforms MCS into drivers of organisational change and authentic sustainable development. 

 

2.2.3. Integrating carbon accounting into management control systems for sustainability 
 

Carbon accounting is a complex and multidimensional concept whose definition has evolved 

over time. A seminal contribution to its conceptual understanding is provided by Stechemesser 

and Guenther (2012), who conducted a systematic literature review of 129 peer-reviewed 

articles published between 1994 and 2011. Their analysis clarifies the various interpretations 

of the term and proposes a comprehensive, multi-level framework for carbon accounting: 

1. National level: encompasses accounting practices aimed at measuring territorial 

emissions to ensure compliance with international agreements such as the Kyoto 

Protocol. Typical tools include national greenhouse gas (GHG) inventories and multi-

regional input–output (MRIO) analysis, the latter used to estimate emissions embedded 

in traded goods. 

2. Project level: concerns the measurement of emissions associated with specific 

initiatives, such as reforestation or renewable energy projects, often linked to the 

creation of carbon credits within mechanisms such as the Clean Development 

Mechanism (CDM). 

3. Organisational level: the most common in corporate practice, this level focuses on 

quantifying emissions generated by company activities, typically classified as Scope 1, 

2, and 3 under the GHG Protocol. It includes the integration of carbon accounting into 

sustainability reporting, management systems, and decarbonisation strategies. 

4. Product level: analyses the climate impact of a product across its entire life cycle using 

tools such as Life Cycle Assessment (LCA), aiming to improve eco-design, inform 

responsible pricing and marketing decisions, and provide transparent information to 

consumers. 
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According to Stechemesser and Guenther (2012), carbon accounting can thus be defined as “the 

process of measuring, recording, and communicating greenhouse gas emissions and removals, 

in both physical and financial terms, for internal and external purposes, across multiple scales, 

and in both voluntary and mandatory contexts.” It therefore serves a dual purpose: 

• internally, as a tool for planning, control, and operational optimisation. 

• externally, to ensure transparency, regulatory compliance, and stakeholder legitimacy. 

The academic debate increasingly positions carbon accounting within the evolving role of 

Management Control Systems (MCS) in advancing corporate sustainability. As discussed in 

Section 2.2.2, MCS provide the organisational infrastructure to integrate sustainability into 

strategy and decision-making through diagnostic, interactive, belief, and boundary systems 

(Simons, 1995). Within this framework, carbon accounting is emerging not merely as a 

technical measurement tool but as a strategic resource supporting: 

• the development of environmental performance indicators. 

• alignment between environmental and strategic objectives. 

• the design of incentive structures consistent with sustainability goals. 

Moreover, carbon accounting plays a crucial role in managing trade-offs between economic 

and environmental objectives and enhancing stakeholder legitimacy through transparent and 

verifiable communication Schaltegger & Csutora, 2012). Nonetheless, its integration into MCS 

still faces significant challenges, including the lack of standardisation across measurement 

methodologies, the complexity of Scope 3 emission calculations, and the risk of greenwashing 

in the absence of robust external assurance mechanisms (Bui, 2017).  

 

In conclusion, drawing on the contributions of Stechemesser and Guenther (2012), Ascui 

(2014), and the broader management accounting literature, carbon accounting should be 

understood as a multifunctional organisational process situated at the intersection of 

accounting, strategy, and sustainability. When fully integrated into MCS, it has the potential to 

transform environmental data into actionable information, align corporate behaviour with 

ecological constraints, and support a credible and responsible transition towards sustainable 

business models. 
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2.2.4. Emission targets 
 

Within Management Control Systems (MCS), targets represent performance objectives – both 

financial and non-financial – assigned to different organisational levels (business units, 

departments, or individual managers) to guide and coordinate activities towards the firm’s 

overall strategy. They constitute the operational link between the strategic vision and day-to-

day actions: while strategy defines the long-term direction, targets translate this vision into 

concrete and measurable outcomes to be achieved within a given time horizon. 

Targets perform several key functions within MCS: 

1. Strategic orientation – They enable the translation of strategic ambitions into clear 

operational objectives. For instance, a sustainability-oriented strategy may be expressed 

through the target “reduce CO₂ emissions by 20% by 2030”. 

2. Coordination and alignment – They foster coherence across organisational units, 

reducing conflicts or overlaps. 

3. Performance evaluation – They allow the comparison of actual results against expected 

outcomes, providing objective grounds for feedback and corrective actions. 

4. Motivation and accountability – Clear and realistic objectives strengthen managerial 

motivation and the controllability principle, according to which managers should be 

evaluated only on factors under their direct control. 

5. Integration of financial and non-financial dimensions – In modern MCS, targets go 

beyond traditional economic indicators (e.g., ROI) to include qualitative dimensions 

such as customer satisfaction, innovation, employee well-being, and environmental 

impact, reflecting a broader understanding of corporate performance. 

In the context of climate governance, emission reduction targets have assumed a central role in 

translating decarbonisation ambitions into concrete actions. Whether mandated by regulations, 

voluntarily adopted, or embedded in corporate strategy, targets constitute strategic reference 

points for decision-making, resource allocation, and performance management. 

As highlighted by Schaltegger and Csutora (2012), such objectives represent far more than 

numerical benchmarks: they function as organisational commitments capable of shaping long-

term planning, operational priorities, and managerial behaviour. Building on the Resource-

Based View (RBV), Kasbun et al. (2019) argue that, when integrated with robust carbon 

accounting systems, targets can become strategic resources, translating sustainability strategies 

into measurable performance improvements and strengthening competitive advantage by 

aligning environmental goals with corporate strategies. 
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The effective integration of climate targets into MCS requires attention to six critical control 

dimensions (Hartmann, Perego & Young, 2013): 

1. Measurement – Ensuring accuracy and consistency in emission calculations, especially 

for Scope 3 emissions, is essential. 

2. Incentives and contracts – Targets must be carefully linked to reward systems to avoid 

opportunistic behaviour or short-termism. 

3. Behavioural effects – Poorly designed targets risk generating distortions, such as data 

manipulation or neglect of long-term perspectives. 

4. Supply chain control – Given the relevance of emissions across the supply chain, targets 

require a collaborative approach with suppliers and partners. 

5. Role of management accountants – Management accounting professionals must evolve 

into strategic advisors, integrating financial and environmental perspectives. 

6. Carbon Accounting Information Systems (CAIS) – Digital platforms are indispensable 

for monitoring progress and embedding targets into planning and reporting processes. 

According to Gond et al. (2012), the integration of targets into Sustainability Management 

Control Systems (SMCS) – which extend the functions of traditional MCS – enables the 

incorporation of environmental KPIs, climate scenario planning tools, and long-term incentive 

mechanisms, thereby aligning environmental and economic performance and supporting a long-

term strategic vision. 

However, as Ascui (2014) points out, climate targets are not neutral tools: they reflect political, 

economic, and scientific assumptions that influence their definition, communication, and 

monitoring. In the absence of independent assurance and transparent methodologies, there is a 

risk of greenwashing by targeting (Boiral, 2013; Bowen, 2014), where emphasis on 

environmental objectives serves more to enhance corporate reputation than to drive genuine 

decarbonisation. 

To ensure rigour and credibility, companies must: 

1. Align targets with external, science-based frameworks, such as the Science-Based 

Targets Initiative (SBTi); 

2. Adopt independent assurance processes to validate data and methodologies. 

3. Integrate carbon accounting into decision-making processes through digital systems. 

Finally, targets must be consistent with the planetary boundaries of the Earth system. As 

highlighted by Rockström et al. (2009) and Steffen et al. (2015), exceeding these boundaries 

could trigger irreversible tipping points. Science-based targets are therefore designed to keep 

economic activities within a safe operating space, aligned with the 1.5°C trajectory set by the 

Paris Agreement. 
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2.2.5. The effectiveness of co₂ reduction targets 
 

The coordination of internal activities in relation to carbon emission reduction targets represents 

a crucial factor in translating climate ambitions into tangible results. Recent studies confirm 

that the definition of formal and ambitious targets is positively correlated with a significant 

decrease in carbon intensity at both corporate and sectoral levels (Zheng et al., 2024). However, 

the mere existence of a target does not guarantee its effectiveness: the literature identifies three 

fundamental conditions determining its success (Bui et al., 2023): 

1. Commitment of top management – The formulation of credible targets and their 

translation into operational plans require the direct support of senior leadership. 

Effective climate governance relies on leadership that ensures strategic alignment, 

prioritisation of resource allocation, and the integration of targets into management 

tools, such as budgets, management control systems, and performance indicators. 

2. Dedicated resources for implementation – The adoption of ambitious targets requires 

targeted investments in emission monitoring technologies, employee training, product 

and process innovation, and partnerships along the supply chain. Without adequate 

resources, targets risk remaining formal declarations without operational impact. 

3. Definition of absolute targets – The literature emphasises the importance of preferring 

absolute targets (e.g., total tonnes of CO₂) over those expressed in terms of emission 

intensity (e.g., CO₂ per unit of revenue). Absolute targets are considered more stringent 

and transformative, as they drive companies towards real decarbonisation rather than 

merely improving efficiency relative to economic growth. 

 

At the same time, empirical evidence in the private sector shows that many corporate targets 

remain insufficient when compared to the 1.5°C trajectory established by the Paris Agreement. 

While the average reduction declared by large companies stands at around 30% by 2030, 

scientific data indicate the need for at least a 43% reduction within the same timeframe to keep 

global warming within safe limits (New Climate Institute & Carbon Market Watch, 2024). 

Moreover, several analyses highlight methodological weaknesses in the definition and 

monitoring of targets: 

• in some cases, targets cover only limited portions of corporate activities. 

• in others, they rely excessively on carbon credits or offsetting mechanisms rather than 

on direct emission reductions. 

• often, there is a lack of common standards for reporting and independent verification of 

progress (Jessop, 2024). 
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Such limitations reduce the credibility of declared commitments and undermine their 

effectiveness in fostering a transition towards low-carbon business models. 

 

Regarding CO₂ emission reduction targets, there are several types, and their classification helps 

to understand how different approaches respond to diverse strategic, operational, and 

governance objectives, with significant implications for Management Control Systems (MCS). 

Regulatory targets, imposed by legislation or international climate agreements (e.g., EU ETS, 

Kyoto Protocol), typically focus on Scope 1 and Scope 2 emissions and pursue legal compliance 

objectives. These targets require control systems oriented towards external reporting and 

compliance, ensuring transparency and accountability towards regulatory authorities. 

In contrast, voluntary targets, set autonomously by companies or within initiatives such as the 

CDP or the Science-Based Targets Initiative (SBTi), assume a broader strategic relevance: often 

including Scope 3 emissions, they aim to enhance corporate reputation, strengthen stakeholder 

engagement, and integrate sustainability considerations into performance evaluation systems. 

From a methodological perspective, an important distinction emerges between absolute 

emission targets and intensity-based targets. The former, expressed as absolute reductions in 

total greenhouse gas emissions, are more consistent with global climate objectives and 

planetary boundaries, whereas the latter, which relate emissions to economic output, promote 

efficiency but do not necessarily ensure an overall reduction in emissions. 

The time horizon also plays a critical role: short-term targets (1–5 years) enable the achievement 

of operational improvements and are often embedded within budgeting processes and KPI 

systems; long-term targets, such as net-zero goals for 2030 or 2050, require scenario analysis, 

strategic investment planning, and structural integration within MCS to ensure alignment with 

long-term climate trajectories. 

Finally, the distinction between Scope 1, Scope 2, and Scope 3 emissions reflects the 

progressive expansion of corporate responsibility: from direct operational impacts (Scope 1) to 

energy procurement (Scope 2), and finally to indirect emissions across the supply chain and 

product life cycle (Scope 3). The latter requires supplier engagement, the use of Life Cycle 

Assessment (LCA) tools, and advanced carbon accounting systems to ensure a systemic 

approach to decarbonisation. 
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2.3. Transition plans - the cases of Shell and Snam 
 

2.3.1. Transition plans for climate transformation 

 

In the context of escalating climate risks and rising stakeholder expectations, transition plans 

have become essential strategic tools for organisations seeking to align with the global shift 

toward a low-carbon economy.  

A transition plan can be defined as a structured roadmap that outlines how a company intends 

to adapt its business model, operations, and capital allocation to meet clearly defined climate 

goals, particularly the objective of achieving net-zero greenhouse gas emissions by mid-century 

(TCFD, 2021). These plans detail the short, medium, and long-term actions an organisation will 

undertake to decarbonise its activities, including the adoption of renewable energy, energy 

efficiency improvements, low-emission technologies, supply chain transformation, and 

divestment from carbon-intensive assets. 

Beyond operational changes, transition plans require the integration of climate targets into 

corporate governance, risk management, and performance measurement systems, ensuring that 

sustainability becomes embedded in strategic decision-making (CDSB, 2020). Key components 

typically include measurable targets across Scope 1, 2, and 3 emissions, science-based 

benchmarks, internal carbon pricing mechanisms, and links to executive remuneration (GRI, 

2021; Eccles & Krzus, 2018). According to the Corporate Sustainability Reporting Directive 

(CSRD), from 2024 onwards, large EU companies will be required to disclose their transition 

plans and the extent to which their business strategies are compatible with limiting global 

warming to 1.5°C (European Commission, 2022). 

Importantly, the credibility of transition plans is under increasing scrutiny. Scholars warn that 

without clear implementation strategies and third-party verification, transition plans risk 

becoming instruments of greenwashing and risk to be more symbolic than transformative 

(Boiral, 2013; Bowen, 2014). To address this, initiatives such as the Science Based Targets 

initiative (SBTi)14 and the Transition Plan Taskforce (TPT) have developed standardized 

frameworks for assessing the ambition, integrity, and transparency of corporate climate 

transition strategies (SBTi, 2023; TPT, 2023). 

Ultimately, transition plans serve not only as compliance mechanisms, but as catalysts for 

systemic change, enabling organisations to shift from reactive environmental management to 

 
14 The Science Based Targets Network (SBTN) outlines a five-step process for companies to set and implement 
science-based targets for nature. The steps—Assess, Prioritize, Set Targets, Act, and Track—are supported by 
specific methodologies, tools, and resources designed to guide organisations throughout the process (Science 
Based Targets Network, 2023). 
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proactive sustainability leadership. When fully integrated into management control systems and 

corporate reporting frameworks, transition plans become essential levers for guiding 

organisations through the complex process of decarbonisation, enhancing long-term resilience, 

and maintaining legitimacy in a carbon-constrained economy (Gond et al., 2012; Arjaliès & 

Mundy, 2013). 

 

2.3.2. Integrity of transition plans in the energy sector 

 

Translating global-scale ecological constraints into effective business strategy requires 

organisations to operationalise sustainability through measurable targets, comprehensive risk 

management, and strategic innovation. Within this context, the energy sector, due to its 

disproportionate environmental impact, serves as a crucial testing ground for aligning corporate 

practices with planetary boundaries. 

A prominent example is Shell, which reaffirmed in its Energy Transition Strategy 2024 its 

ambition to become a net-zero energy company by 2050, in accordance with the Paris 

Agreement goals. This long-term commitment primarily targets the climate change boundary, 

whose control variable is the atmospheric concentration of CO₂. By the end of 2023, Shell 

reported having reduced its Scope 1 and 2 emissions by more than 30% compared to 2016 levels 

and set a new ambition to reduce Scope 315 emissions from the use of its energy products by 

15–20% by 2030 (Shell, 2024). 

While such targets appear aligned with the need to maintain a safe climate threshold and 

internalise climate-related externalities, they have also sparked considerable debate regarding 

the credibility and transparency of Shell’s actual decarbonisation efforts. In recent years, the 

company has scaled back key commitments, lowered interim targets, and reduced investments 

in renewable energy infrastructure (The Guardian, 2025; Reuters, 2024). These decisions raise 

concerns about potential inconsistencies between public declarations and operational 

behaviour, and reinforce academic warnings about greenwashing through transition plans, a 

strategy that signals environmental ambition while delaying transformative action (Boiral, 

2013; Bowen, 2014). 

 
15 Greenhouse gas emissions are commonly categorized into three scopes. Scope 1 refers to direct emissions 
from sources owned or controlled by an organization, such as fuel combustion in company-owned vehicles. 
Scope 2 includes indirect emissions resulting from the generation of purchased energy, such as electricity used in 
company facilities. Scope 3 covers all other indirect emissions occurring across the value chain, both upstream 
and downstream, including those linked to the production, use, and disposal of purchased goods and services 
(National Grid, 2023). 
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Beyond carbon, Shell’s strategy also intersects with other planetary boundaries, such as 

biogeochemical flows. Through investments in biofuels and renewable natural gas, including 

the acquisition of Nature Energy16, Shell contributes to the circular reuse of organic waste and 

the partial stabilisation of nitrogen cycles. As Passetti (2024) argues, modern control systems 

must go beyond carbon metrics and incorporate broader ecological dynamics to account for 

complex systemic interdependencies. 

Shell has also expressed a commitment to biosphere integrity by investing in renewable energy 

and reducing dependency on fossil-based systems. This is reflected in the development of low-

carbon fuels and the repurposing of traditional oil refineries into integrated energy and chemical 

parks (Shell, 2022; 2024). Nevertheless, such initiatives remain limited in scale compared to 

Shell’s continued investment in oil and gas assets, casting doubt on the extent to which 

biodiversity protection is structurally embedded in its strategy. 

Regarding the novel entities boundary, concerned with synthetic chemicals and persistent 

pollutants, Shell’s investment in carbon capture and storage (CCS) and hydrogen technologies 

suggests a precautionary approach to emerging industrial risks. Yet, as these technologies are 

still largely unproven at scale, their effectiveness remains uncertain and may serve more as 

reputational instruments than as genuine environmental safeguards. 

Moreover, Shell’s reported actions to reduce methane emissions, eliminate routine flaring, and 

keep methane intensity below 0.2% (Shell, 2024) contribute to mitigating atmospheric aerosol 

loading, a boundary associated with air quality and short-lived climate pollutants. These efforts 

are consistent with the “safe operating space” framework and illustrate how companies may 

address environmental risks beyond CO₂. 

In theory, the Shell case demonstrates how a multinational energy company can reference the 

planetary boundaries framework to inform strategic objectives. However, the disconnect 

between declared ambitions and concrete investments continues to fuel scepticism about the 

effectiveness of its transition strategy. As Passetti (2024) emphasizes, the true challenge lies in 

embedding ecological thresholds into management control systems that prioritise long-term 

resilience over short-term financial optimisation. Without structural cultural and institutional 

change, transition plans risk becoming symbolic declarations rather than vehicles for genuine 

sustainability transformation. 

 

 
16 Nature Energy Biogas A/S is a Danish company and a leading producer of biomethane, a renewable natural 
gas obtained through the anaerobic digestion of organic waste from agriculture, industry, and households. 
Through a circular economy approach, Nature Energy transforms organic waste into clean energy, contributing 
not only to the reduction of greenhouse gas emissions but also to the stabilisation of nitrogen cycles. This 
strategy fully aligns with global sustainability goals and the transition towards a low-carbon economy (Nature 
Energy, 2024; Shell, 2023). 
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Beyond Shell, a notable case of corporate alignment with the planetary boundaries framework 

is SNAM, the Italian gas infrastructure operator. In its Transition Plan Roadmap 2024, SNAM 

explicitly maps its strategic actions and environmental impacts against the nine planetary 

boundaries proposed by the Stockholm Resilience Centre (Richardson et al., 2023). This 

systematic mapping suggests an advanced awareness of the need for integrated, science-based 

sustainability governance. 

On the climate change boundary, SNAM has set a trajectory to achieve carbon neutrality17 for 

Scope 1 and 2 emissions by 2040, and net-zero across all scopes by 205018, aligning with the 

1.5°C target of the Science Based Targets initiative (SBTi). The company also aims to reduce 

methane emissions by over 72% by 2032, relative to 2015 levels (SNAM, 2024). These targets 

directly relate to climate boundary control variables such as GHG concentration and radiative 

forcing (Rockström et al., 2009). 

In relation to biosphere integrity, SNAM has committed to Zero Net Ecosystem Conversion by 

2024 and a Positive Net Impact on Nature by 2027, adopting the methodology of the Science 

Based Targets for Nature (SBTN). These commitments include habitat restoration, protection 

of biodiversity hotspots, and ecological criteria in infrastructure planning—reflecting a broader 

shift from impact mitigation to nature-positive outcomes. However, the full realization of these 

goals depends on implementation mechanisms and continuous ecological performance 

monitoring. 

SNAM also engages with the biogeochemical flows boundary by investing in biomethane 

production from organic waste and integrating it into the national gas grid. This supports 

circularity in nitrogen and phosphorus cycles—two boundaries that have already been globally 

transgressed (Steffen et al., 2015). The reuse of agricultural by-products helps reduce nutrient 

overload and aligns with a systems-thinking approach to infrastructure and agriculture 

interdependence. 

In the area of novel entities, SNAM promotes decarbonization through R&D and infrastructure 

for carbon capture and storage (CCS) and hydrogen technologies. While these initiatives signal 

technological foresight, their real-world impact remains contingent on scalability, regulatory 

support, and long-term environmental performance. 

Moreover, SNAM’s efforts to lower atmospheric aerosol loading include methane abatement 

and replacing gas-powered compressors with renewable electricity-based systems. These 

 
17 Carbon neutrality refers to achieving a net-zero balance between greenhouse gas emissions produced and the 
ones removed or offset. 
18 Net zero in all scopes means achieving a balance between emissions produced and emissions removed across 
all direct and indirect sources of greenhouse gas emissions — Scope 1, Scope 2, and Scope 3 — thereby 
ensuring that an organisation’s entire value chain is carbon neutral (IPCC, 2022; SBTi, 2021). 
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measures mitigate black carbon emissions and improve both regional climate stability and air 

quality—connecting climate action with public health co-benefits. 

Notably, SNAM’s transition plan explicitly adopts the Planetary Boundaries framework as a 

guiding lens for risk assessment, infrastructure planning, and long-term resilience. This 

approach aligns with Passetti’s (2024) argument that organizations must not merely disclose 

environmental targets, but structurally embed biophysical limits within the architecture of 

management control systems, including budgeting, scenario planning, and performance 

evaluation. 

Nevertheless, despite these ambitions, concerns have emerged regarding the coherence between 

SNAM's public declarations and its operational realities. For example, the company continues 

to invest significantly in natural gas infrastructure, including new pipelines and LNG terminals, 

which may contradict its stated decarbonization goals and contribute to future stranded assets 

(Reuters, 2024). In addition, while SNAM reports significant reductions in methane emissions, 

independent verification remains limited, and the transparency of the methodologies used has 

been questioned (Methane Guiding Principles, 2024). 

These discrepancies reflect the broader risk of greenwashing, where organizations emphasize 

climate leadership without delivering transformative change. As Boiral (2013) and Bowen 

(2014) argue, credibility in sustainability reporting hinges not only on aspirational targets, but 

on implementation mechanisms, traceability, and third-party assurance. 

In sum, SNAM represents a case of evolving corporate governance that begins to incorporate 

systemic environmental frameworks. However, as Passetti (2024) cautions, sustainability 

transformation requires more than detailed plans: it demands that ecological thresholds be 

embedded into decision-making structures. The true test will be whether companies like SNAM 

can shift from linear, compliance-driven logics to regenerative, integrated, and precautionary 

models of value creation. 

 

To conclude, the comparison between Shell and SNAM illustrates how major energy 

corporations are increasingly referencing the Planetary Boundaries framework to guide their 

sustainability agendas. These companies have introduced structured transition plans and 

climate-related targets that suggest alignment with international environmental goals. However, 

discrepancies between declared ambitions and concrete actions—such as continued investment 

in fossil infrastructure or lack of independent verification—highlight the persistent challenge 

of credibility. Ambitious declarations alone are not sufficient; the effectiveness of transition 

plans depends on how deeply ecological limits are integrated into the organisation’s internal 

control systems, planning tools, and decision-making processes. As noted in the literature, 
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sustainability can only evolve from a strategic aspiration to a structural reality if businesses 

adopt models that prioritise long-term environmental integrity alongside economic resilience. 

Without this systemic shift, the risk remains that transition plans may serve more as symbolic 

gestures than as catalysts for transformative change. 
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2.4. Concluding remarks 

 

The theoretical and empirical analyses developed throughout this chapter reveal how the 

intersection of sustainability, climate change, and management control systems (MCS) 

represents a crucial, yet still evolving, research frontier. While significant progress has been 

made in recognizing the potential of MCS as strategic enablers of corporate sustainability 

(Gond et al., 2012; Arjaliès & Mundy, 2013), substantial gaps remain in both theory and 

practice. 

First, although the literature acknowledges the relevance of frameworks such as Simons’ (1995) 

levers of control and the conceptual contributions of process-based institutional change 

(Contrafatto & Burns, 2013), there is still limited empirical research on how these theoretical 

models are applied in practice, particularly across different national and sectoral contexts. Most 

studies focus on large, listed companies in developed economies, often neglecting small- and 

medium-sized enterprises or organizations operating in less regulated environments (Lueg & 

Radlach, 2016). This raises questions about the generalizability of current models and their 

adaptability to diverse institutional settings. 

Second, while carbon accounting is increasingly integrated into corporate reporting and control 

architectures, its role within internal decision-making processes remains underexplored (Ascui, 

2014; Stechemesser & Guenther, 2012). Research tends to focus on external disclosures and 

compliance, rather than on how carbon-related data is used to shape internal strategy, budgeting, 

and incentives. Moreover, the coexistence of competing “frames” of carbon accounting, 

(scientific, political, market-based, financial, and socio-environmental) creates ambiguities that 

may hinder effective implementation (Ascui, 2014). 

Third, the case studies of Shell and SNAM underscore a persistent implementation gap between 

public sustainability narratives and the actual integration of climate objectives into MCS. 

Despite the adoption of transition plans and emission targets, concerns about greenwashing, 

inconsistent investments, and weak verification mechanisms challenge the credibility of these 

strategies (Boiral, 2013; Bowen, 2014; Passetti, 2024). This calls for further investigation into 

the governance mechanisms—both internal and external—that can ensure transparency, 

accountability, and alignment with science-based climate goals (TPT, 2023; SBTi, 2023). 

In parallel, the increasing regulatory emphasis on greenhouse gas (GHG) disclosure, 

particularly under frameworks such as the CSRD and the GHG Protocol (WRI/WBCSD, 2004; 

European Commission, 2022), has elevated the importance of integrating Scope 1, 2, and 3 

emissions data into MCS. GHGs, including CO₂, CH₄, and N₂O, differ in atmospheric lifetime 

and warming potential (IPCC, 2021; Ledley et al., 2011), so their management requires 
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sophisticated accounting systems capable of handling their complexity and traceability. As 

demonstrated by Cucchiella et al. (2017), firms that embed GHG metrics into environmental 

management systems and control architectures not only meet compliance needs but can also 

gain competitive advantage through efficiency gains and stakeholder trust. However, the true 

impact of GHG accounting depends on its integration with incentive schemes, resource 

planning, and performance monitoring, underscoring the central role of MCS as the nexus 

between environmental accountability and strategic governance. 

Finally, a normative gap persists in the literature concerning the ethical and political dimensions 

of corporate climate action. As argued by Gray (2010) and Bebbington & Larrinaga (2008), 

sustainability is not merely a matter of efficiency or technical optimization, but requires a 

reconsideration of organizational values, accountability relationships, and power structures. 

MCS, in this view, are not neutral devices: they reflect and reproduce ideologies and 

institutional logics, and as such must be reimagined to serve not only shareholders, but broader 

ecological and societal interests (Ghoshal, 2005; Romiti, 2020). 

 

In conclusion, this chapter has argued that the integration of sustainability into MCS is both a 

technical and cultural challenge. Achieving true sustainability requires more than new 

performance indicators or carbon metrics: it demands a fundamental shift in how organizations 

define value, exercise control, and engage with systemic ecological limits. As the transition to 

a low-carbon economy accelerates, management control systems must evolve into platforms 

for strategic transformation, capable of mediating between planetary constraints, stakeholder 

expectations, and long-term corporate resilience. Integrating GHG management into MCSs is 

thus not just a compliance exercise, it is a lever for advancing climate-conscious governance 

and reshaping the organizational pursuit of value creation in line with Earth system boundaries 

(Florêncio et al., 2023).  
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CHAPTER 3 

RESEARCH METHODOLOGY FOR THE EMPIRICAL 
INVESTIGATION 

 
The review of the literature conducted on the topic of sustainability has clearly revealed the 

increasing relevance of companies in fostering the transition to a low-carbon economy. The 

analysis examined both the evolution of environmental policies at the macroeconomic level and 

the progressive involvement of organisations in the development of innovative strategies and 

environmental reporting tools. Businesses today are not only responsible for a significant 

portion of global environmental impact, but also key players in driving change through the 

adoption of sustainable practices. 

However, the cases examined, particularly those of SNAM and Shell, revealed a dissonance 

between the environmental objectives stated in sustainability reports and the results achieved, 

raising doubts about the transparency, effectiveness and integrity of reporting practices. These 

ambiguities highlight the need to look more closely at how companies approach the issue of 

environmental sustainability at an operational level. 

To answer this question, it was decided to develop and administer a survey aimed at 

investigating how Italian companies manage their CO₂ emissions and how they approach the 

path towards more sustainable business models. 

 

A survey is a quantitative research method designed to collect information from a defined 

sample of individuals through structured and standardised questions, enabling the analysis of 

opinions, attitudes, or behaviours within a given population (Ponto, 2015). As defined by Check 

and Schutt (2012, p. 160), a survey is “the collection of information from a sample of 

individuals through their responses to questions” (as cited in Ponto, 2015). 

Furthermore, Isaac and Michael (1997) emphasise the diagnostic and exploratory role of survey 

research in the social sciences, noting that it serves “to answer questions that have been raised, 

to solve problems that have been posed or observed, to assess needs and set goals, and to 

describe what exists, in what amount, and in what context” (p. 136, as cited in MITRE, 2008). 

By combining standardisation, scalability, and statistical representativeness, surveys offer a 

versatile tool for both academic research and decision-making processes in organisational and 

policy contexts. 
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In our case, the instrument adopted is a structured and anonymous survey consisting of 20 

mainly closed-ended questions organised according to Likert-type scales. This configuration 

was designed to facilitate both a descriptive and comparative analysis of the data collected. 

The construction of the survey is based on the main theoretical constructs that emerged from 

the literature review, with the aim of translating into empirical terms complex concepts such as 

decarbonisation strategies, the integration of sustainability in managerial control systems, 

stakeholder involvement in environmental processes and the risk of greenwashing related to 

non-financial reporting. 

Aimed primarily at sustainability professionals and managers, the survey collected information 

on a number of key dimensions: the level of commitment to reducing emissions (Scope 1, 2 and 

3), the adoption of product and process innovations, the presence of structured climate targets 

and their alignment with international policies and scientific standards, such as the Paris 

Agreement, the European Green Deal and the Science Based Targets (SBTi) initiative. 

Furthermore, the tool investigates the quality of internal environmental governance, the clarity 

and communication of objectives, the involvement of stakeholders and suppliers in 

decarbonisation paths, and the perception of sustainability as a threat to be contained or as a 

strategic opportunity to be seized. 

Finally, the survey makes it possible to relate environmental efforts to certain economic 

indicators in order to understand whether, and to what extent, sustainability is actually 

considered a lever for competitiveness and value creation in the long term. 

Taken as a whole, the survey is a valuable tool for understanding the level of integration 

between environmental strategy and corporate management, offering a current snapshot of the 

practices adopted and the challenges that Italian companies are facing in the context of the 

ecological transition. 
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3.1. Sample identification and selection 
 

A targeted approach was adopted for the selection of the sample of companies, based on three 

distinctive sources reflecting different levels of commitment to environmental sustainability: 

1. The list of EMAS (Eco-Management and Audit Scheme) certified organisations, a 

voluntary scheme promoted by the European Union to encourage public and private 

organisations to monitor, improve and communicate their environmental 

performance. To obtain registration, companies must implement an environmental 

management system (EMS) compliant with the EMAS Regulation, which includes 

analysing the organisational context, identifying stakeholders, assessing life-cycle 

environmental impacts, and identifying risks and opportunities. A distinctive feature 

of the EMAS approach is transparency: registered organisations must periodically 

publish an environmental statement with updated data on energy consumption, 

waste generation, greenhouse gas emissions and the measures taken to improve 

them (INSIC, n.d.). 

2. The list of companies participating in the Science Based Targets initiative (SBTi), 

i.e. companies that have set or are committed to setting emission reduction targets 

in line with climate science. The SBTi initiative is one of the most authoritative 

international standards for aligning corporate strategies with global climate targets. 

It promotes best practice in setting science-based targets, provides technical support 

and verifies the consistency of targets with global warming limitation scenarios of 

1.5°C (Science Based Targets initiative, n.d.). 

3. The “Sustainability Leaders” ranking promoted by Il Sole 24 Ore and Statista, which 

identifies the most virtuous Italian companies in the environmental, social and 

economic spheres. The survey, conducted on approximately 2,000 Italian 

companies, is based on the combined analysis of public documentation (balance 

sheets, sustainability reports) and the observation of 35 indicators referring to the 

three dimensions of corporate social responsibility (CSR), in accordance with 

international standards such as those defined by the Global Reporting Initiative 

(GRI). The final selection included 200 large companies and 40 small and medium-

sized companies with the best performance (Il Sole 24 Ore & Statista, 2024). 

Through the integration of these three sources, it was possible to construct a qualified sample, 

representative of companies already engaged - in different forms - in the strategic management 

of environmental and climate sustainability. 
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3.2. Searching for contacts 
 

To identify the companies to be contacted, I developed a unified list using Microsoft Excel. 

Starting with the three reference lists (EMAS-certified companies, SBTi member companies 

and companies included in the Sole 24 Ore's “Sustainability Leaders” initiative), I integrated 

the data using Power Query, removing duplications relating to company names or sustainability 

managers. These duplications often resulted from the presence of the same company under 

different names or multiple entries referring to different locations. 

The identification of sustainability managers' names was mainly carried out by analysing 

company websites, sustainability reports and non-financial reports. However, in many cases 

this information was not explicitly stated in official documentation; for this reason, LinkedIn 

proved to be a particularly useful tool to identify relevant professional profiles. 

To obtain the contact details (e-mail addresses and phone numbers) of sustainability managers, 

I made use of various platforms and information sources, including: 

 - RocketReach 

 - EMAS public data 

 - Norbert (VoilaNorbert) 

This process allowed the construction of a structured and coherent database, aimed at sending 

the questionnaire to the most relevant professionals within the selected organisations. 

Once the list of companies, together with their telephone numbers and email addresses, had 

been compiled, I began contacting each firm by phone in April 2025, seeking to speak directly 

with the relevant managers in order to present the questionnaire and explain the purpose of the 

research. To secure the full sample, however, it was necessary to follow up the initial phone 

calls with three additional reminders, sent on 9 June, 21 July, and 28 August. To attract greater 

attention from the managers, in the first three reminders I sent personalised emails, each 

addressed to a specific individual and introduced by their full name. By contrast, in the final 

reminder, the email was sent to the entire distribution list and was addressed more generically 

to the “sustainability manager” rather than to each recipient by name. 

During the data collection phase, several critical challenges emerged in identifying and reaching 

out to the appropriate sustainability managers. Publicly available information was often 

inconsistent, outdated, or incomplete. In numerous cases, the contacts listed had already retired, 

and organizations were frequently unwilling to provide the names of the current sustainability 

managers, citing privacy concerns. These limitations significantly hindered the outreach 

process and affected the ability to obtain a reliable and up-to-date sample. 
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Moreover, access to the relevant individuals was often mediated by secretarial or administrative 

staff, who typically did not allow direct communication. Instead, they instructed that all 

interactions occur via email, creating an additional layer of distance. Even when emails were 

answered, the responses were frequently hesitant. Many recipients expressed uncertainty about 

whether they could complete the questionnaire, despite it being anonymous and not requiring 

any company-specific or sensitive data. These dynamics reveal a broader organizational 

reluctance or inertia when it comes to engaging with external academic research on 

sustainability, possibly reflecting both internal bureaucratic barriers and a lack of prioritization 

of such topics within certain firms. 
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3.3. Definition of variables and measurement 
 

The survey consists of 20 questions, mostly closed-ended and based on seven-point Likert-type 

scales, ranging from ‘completely disagree’ to ‘completely agree’. This format allows for a 

nuanced survey of the degree of agreement or perception of the respondents with respect to 

each topic. 

The first part of the survey collects general information, relating to the respondent's profile (e.g. 

professional experience, educational qualification) and structural characteristics of the 

company, such as size, sector and role held. These data serve both to describe the sample and 

to carry out possible comparative analyses between groups of enterprises with different 

characteristics. 

The following sections are dedicated to the investigation of central research variables. One of 

the main ones concerns the degree of commitment to reducing CO₂ emissions, divided into 

Scope 1 (direct emissions), Scope 2 (indirect emissions from purchased energy) and Scope 3 

(emissions along the value chain). Respondents were asked to rate the intensity and priority 

given to each of these areas. 

Another area of focus concerns sustainable innovation, both product and process innovation. 

The proposed items explore, for example, the use of low-impact materials, life-cycle design, 

the reduction of energy consumption and the adoption of circular economy practices. 

Consistency between corporate environmental objectives and major international policies and 

standards, such as the European Green Deal, the Paris Agreement or the IPCC guidelines, was 

then investigated. Some questions also check whether the company has joined external 

validation initiatives, such as the Science Based Targets initiative (SBTi). 

A further set of questions concerns the structure and clarity of climate targets: whether they are 

absolute or relative, what is the expected time horizon for achieving climate neutrality, and 

whether these targets are understood and shared within the organisation. 

The perception of decarbonisation was also surveyed: as a possible strategic opportunity or as 

a threat to corporate stability. 

The survey also included a section on the evaluation of performance, both environmental and 

economic, over the past three years. Participants were asked to express a subjective assessment 

of the evolution of indicators such as water consumption, use of renewable sources, waste 

production, but also revenues, operating profit and return on investment. 

No less important is the part that deals with internal organisational dynamics: in particular, to 

what extent sustainability is considered a strategic priority and what are the resources, skills 

and perceived complexity in the path towards ecological transition. 
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Finally, relations with stakeholders and suppliers are analysed as key levers for a systemic 

approach to sustainability. Questions investigate the degree of involvement of these actors in 

the definition and implementation of environmental strategies. 

Overall, the structure of the survey allows for the collection of complete and consistent data, 

useful for understanding not only the policies declared by companies, but also their perceptions, 

operational priorities and capacity for concrete action in the context of the transition towards 

sustainable models. 

 

When contacted, participants were informed that the survey would take approximately 15 

minutes to complete. Emphasis was placed on the academic relevance of their participation, 

underlining that their contribution would be instrumental in advancing research in the field of 

corporate sustainability. 

The survey guaranteed full anonymity and confidentiality. No personal or company-identifying 

information was collected. All responses are used exclusively for academic research and 

processed in compliance with current data protection regulations. Data is analysed only in 

aggregated form, with no attribution to individual respondents or organisations. 

At the end of the survey, respondents were given the option to voluntarily provide their email 

address in order to receive a summary report of the research findings. This was clearly stated 

to be optional and independent from the rest of the data collection process. 

Before beginning the survey, participants were asked to answer all statements, even in cases 

where some questions appeared redundant. This intentional design was explained as a necessary 

methodological approach to ensure the internal consistency and reliability of the data collected. 

Moreover, it was clarified that all references to “CO₂ emissions” throughout the survey should 

be interpreted in a broad sense, encompassing both direct and indirect greenhouse gas emissions 

(e.g., CH₄, N₂O, HFCs, NOₓ), measured in CO₂ equivalent, in accordance with internationally 

recognised reporting standards. 
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3.3.1. Questions of the survey 

 

Before addressing the core statements, respondents were asked to provide the following 

background information: 

• Years of experience in their current position 

• Current job title or role 

• Approximate number of employees in their organization 

• Highest level of education completed, choosing among: 

o High School Diploma 1 

o Bachelor’s degree 2 

o Master’s degree 3 

o PhD 4 

The survey used several Likert-type scales depending on the nature of the question: 

• For Questions 1, 2, 5, 6, 11, 12, 14, 15, and 16: 

o (1) Completely disagree 

o (2) Strongly disagree 

o (3) Somewhat disagree 

o (4) Neither agree nor disagree 

o (5) Somewhat agree 

o (6) Strongly agree 

o (7) Completely agree 

• For Question 16 (alternative scale for extent of change): 

o (1) Not at all 

o (2) Very little 

o (3) Slightly 

o (4) Moderately 

o (5) Considerably 

o (6) Greatly 

o (7) To a very great extent 

• For Questions 8, 9, and 10 (evaluating directional change): 

o (1) Much worse 

o (2) Worse 

o (3) Slightly worse 

o (4) Neither improved nor worsened 

o (5) Slightly improved 
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o (6) Improved 

o (7) Much improved 

 

Question 1 asks respondents to indicate their level of agreement or disagreement with a series 

of statements regarding their company’s commitment to reducing CO₂ emissions over the past 

3–4 years. Specifically, the question refers to efforts aimed at reducing: 

• Scope 1 emissions (direct emissions from owned or controlled sources); 

• Scope 2 emissions (indirect emissions from the generation of purchased electricity, 

steam, heating, and cooling); 

• Scope 3 emissions (all other indirect emissions occurring in the value chain, such as 

those from suppliers, logistics, and employee travel); 

• Environmental goals that indirectly contribute to CO₂ emissions reduction (e.g., 

initiatives targeting energy efficiency, waste reduction, or sustainability investments). 

The formulation of this question draws on the framework developed by Dahlmann, Branicki, 

and Brammer (2019) in their study Managing Carbon Aspirations: The Influence of Corporate 

Climate Change Targets on Environmental Performance, published in the Journal of Business 

Ethics. In their empirical analysis, the authors primarily focus on Scope 1 and Scope 2 

emissions as proxies for corporate carbon footprints, in line with standard reporting practices 

and data availability constraints. 

However, for the purposes of this survey, two additional elements have been included to provide 

a more comprehensive view of corporate climate action. First, Scope 3 emissions are 

incorporated to reflect the growing recognition of their significance within total carbon 

accounting and their inclusion in voluntary and science-based target-setting frameworks. 

Second, indirect environmental goals are considered, as they can play an important supporting 

role in reducing emissions even if they are not explicitly framed as carbon-specific targets. 

These additions allow for a broader assessment of organizational commitment and align with 

evolving practices in sustainability management and reporting. 

 

Question 2. Please rate your agreement with the following statements about your company's 

commitment to reducing CO₂ emissions through product innovation over the last 3-4 years. 

• We select materials with the lowest possible environmental impact. 

• We select low-energy materials to reduce CO₂ emissions. 

• We minimise material usage to reduce production-related CO₂. 

• We design products to reduce CO₂ emissions throughout their entire lifecycle. 
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This question is based on the construct of “product innovation” as defined and operationalised 

by Chen, Y. S., Lai, S. B., and Wen, C. T. (2006) in their study The Influence of Green 

Innovation Performance on Corporate Advantage in Taiwan, published in the Journal of 

Business Ethics. In their work, the authors highlight that green product innovation includes 

practices such as choosing environmentally friendly materials, reducing material consumption, 

and designing products with lower environmental impact. 

The study demonstrates that firms investing in green product innovation not only contribute to 

environmental goals but also achieve competitive advantages in terms of efficiency, brand 

reputation, and market opportunities. Therefore, Question Q2 aims to capture the degree to 

which such practices have been implemented by the responding firms, particularly in relation 

to CO₂ emissions reduction. 

 

Question 3. Is your company subject to regulatory requirements to externally disclose 

environmental information, including emissions data? 

• No  

• Yes, for less than three years  

• Yes, for more than three years  

 

Question 4. Does your company voluntarily publish a sustainability report? 

• No  

• Yes, for less than five years  

• Yes, for more than five years  

 

Question 5. Please rate your agreement with the following statements about your company's 

commitment to reducing CO₂ emissions through process innovation over the last 3-4 years. 

• Our production process incorporates innovative solutions to reduce CO₂ and pollutant 

emissions. 

• We recycle/reuse production waste to reduce environmental impact and CO₂. 

• We innovate our processes to consume fewer carbon-intensive resources. 

• We innovate our production processes to reduce the overall environmental impact. 

The question draws directly from the construct of green process innovation, as conceptualised 

by Chen, Y. S., Lai, S. B., and Wen, C. T. (2006) in their influential paper The Influence of 

Green Innovation Performance on Corporate Advantage in Taiwan, published in the Journal 

of Business Ethics. According to the authors, green process innovation involves changes to 
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operational and production procedures that aim to reduce negative environmental impacts, 

including pollution prevention, waste minimisation, and improved resource efficiency. 

Their empirical study demonstrates that firms engaging in process-related green innovations 

can improve environmental performance and gain competitive advantage through cost savings, 

improved compliance, and enhanced stakeholder perception. In this context, green process 

innovation is not only a reactive strategy to regulatory pressure but also a proactive managerial 

approach to sustainability and long-term value creation. 

Accordingly, the statements in Question Q5 were adapted from the indicators used by Chen et 

al. to operationalise green process innovation. They were refined to focus specifically on CO₂ 

emissions reduction and broader environmental impacts, while maintaining alignment with the 

original construct. The question thus enables a deeper understanding of how organisations 

innovate at the process level in response to climate-related challenges. 

 

Question 6. Please rate your agreement with the following statements about how your 

company's environmental goals align with political and scientific guidance. 

• Our environmental/CO₂ targets are aligned with EU policies (e.g., Green Deal). 

• Our environmental/CO₂ targets are aligned with international scientific 

recommendations (e.g., IPCC, Paris Agreement, 1.5°C warming limit). 

• Our environmental/CO₂ targets are validated by an external body like the Science Based 

Targets initiative (SBTi). 

• Our environmental/CO₂ targets aim for carbon neutrality or Net Zero. 

The alignment of corporate environmental and CO₂ reduction targets with political and 

scientific guidance represents a critical dimension in assessing the difficulty and credibility of 

sustainability goals. As highlighted by Fukushima and Yamada (2024), the concept of target 

difficulty captures the extent to which sustainability targets are ambitious yet attainable, 

influencing both organisational behaviour and performance outcomes. Their findings suggest 

an inverted U-shaped relationship: while moderately ambitious targets stimulate innovation, 

long-term planning, and cross-functional collaboration, targets that are either too lenient or 

excessively challenging risk, respectively, symbolic compliance or managerial frustration and 

opportunistic behaviour. In this context, evaluating whether corporate environmental targets 

align with key external references, such as the European Green Deal, the Paris Agreement, 

IPCC recommendations, or validation frameworks like the Science-Based Targets initiative 

(SBTi)—offers a proxy for assessing both stringency and strategic relevance. 
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Question 7. In your answer, please refer to both the CO₂ emissions generated directly within 

your company (e.g., from combustion in your facilities) and those generated indirectly from the 

production of purchased energy (i.e., electricity, steam, heating, and cooling). When does your 

company aim to achieve carbon neutrality for these emissions? You may select only one 

answer. 

• We are already carbon neutral for these CO₂ emissions (1) 

• By 2025 (2) 

• Between 2026 and 2030 (3) 

• Between 2031 and 2035 (4) 

• Between 2036 and 2040 (5) 

• Between 2041 and 2045 (6) 

• Between 2046 and 2050 (7) 

• After 2050 (8) 

• We have not yet precisely defined a target (9) 

This question is grounded in the construct of “target timeframe orientation”, drawing on the 

frameworks proposed by Wijethilake, Munir, and Appuhami (2018) and Dahlmann, Branicki, 

and Brammer (2019). Both studies highlight the relevance of corporate climate targets as 

instruments of strategic commitment and accountability. In particular, they emphasise that the 

ambition and specificity of climate-related goals, including the time horizon for their 

realisation, serve as indicators of the depth and credibility of a firm’s environmental strategy. 

In addition, this question is informed by the institutional perspective offered by Short and Toffel 

(2010), who demonstrate that corporate environmental action is not purely voluntary or 

internally motivated, but is also shaped by external institutional pressures, including regulatory 

expectations, stakeholder activism, and local norms. From this perspective, the decision to 

publicly define and communicate a target year for carbon neutrality can be seen as a response 

to the need for legitimacy, as firms seek to align with societal and institutional expectations 

regarding climate action. 

Thus, Question Q7 is not only a measure of operational planning, but also a reflection of how 

firms position themselves within an evolving institutional field where environmental 

responsibility and long-term carbon goals are increasingly monitored, expected, and evaluated. 
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Question 8. How do you rate your company's environmental performance over the last three 

years in each of the following areas? 

1. Environmental incidents 

2. Water consumption 

3. Energy consumption from fossil fuels (gas, fuels, and other pollutants) 

4. Renewable energy consumption 

5. Waste generation 

6. Consumption of raw materials 

7. Consumption of recycled materials/secondary raw materials 

Question aims to evaluate the environmental operational performance of firms over the past 

three years across a variety of impact areas, including emissions, resource use, and waste 

management. Respondents are asked to assess their company’s performance in seven specific 

dimensions: environmental incidents, water consumption, energy use from fossil fuels, 

renewable energy consumption, waste generation, consumption of raw materials, and use of 

recycled or secondary materials. 

The structure of this question is adapted from the environmental performance construct 

developed by Tung (2014) in the study Corporate Environmental Responsibility and Firm 

Performance: Evidence from Business Sustainability, which proposed a set of indicators to 

measure firms’ environmental outcomes. Tung’s original framework focused on aspects such 

as emissions reduction, waste management, resource consumption, and compliance with 

environmental standards. 

However, to better reflect recent developments in sustainability reporting and practice, the 

original list of indicators has been partially revised. In particular: 

• Certain items from the original scale, including emissions-related dimensions (items 4 

and 5 in Tung’s model), and item 12, have been removed or restructured. 

• New items have been introduced, such as the consumption of recycled/secondary raw 

materials and a distinction between renewable and fossil-based energy use. These 

additions are intended to capture contemporary sustainability priorities, including 

circular economy principles and energy transition goals. 

By assessing firm performance across these updated operational categories, Question Q8 

provides a more current and multidimensional view of environmental impact, aligned with both 

academic constructs and the evolution of corporate sustainability standards in recent years. 
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Question 9. How do you rate your company's economic performance over the last three years 

in each of the following areas? 

- Revenue trend/growth 

- Operating profit 

- Return on Sales (ROS) 

- Return on Investment (ROI) 

Question Q9 assesses corporate economic performance over the last three years using four 

widely recognised financial indicators: revenue growth, operating profit, return on sales (ROS), 

and return on investment (ROI). These measures not only reflect financial outcomes but also 

provide insights into managerial efficiency and strategic alignment. 

Henri, Boiral, and Roy (2014) highlight that systematically tracking environmental costs can 

enhance operational efficiency, reduce waste, and support strategic decision-making, ultimately 

improving financial performance indicators such as ROS and ROI. Similarly, Ratti et al. (2025) 

show that firms demonstrating a genuine commitment to environmental sustainability—rather 

than merely symbolic adherence—are more likely to achieve long-term financial gains, 

including revenue growth and profitability improvements. Complementing these findings, 

Patterson et al. (2005) establish that a positive organisational climate fosters productivity, 

innovation, and employee engagement, which in turn contributes to stronger economic and 

financial results. 

Consequently, Q9 provides an integrated perspective on how environmental practices, 

corporate culture, and strategic management jointly influence financial performance, aligning 

sustainability efforts with long-term economic value creation. 

 

Question 10. Indicate how the following environmental metrics have changed in your company 

over the last three years. 

1. Total direct CO₂ emissions (Scope 1) 

2. Total indirect CO₂ emissions from purchased energy (Scope 2) 

3. Total indirect CO₂ emissions from the value chain, both upstream and downstream 

(Scope 3) 

4. Emission offsetting actions (e.g., purchasing carbon credits, reforestation projects) 

5. Total CO₂ emissions to total revenue ratio 

This question is directly based on the carbon performance construct developed by Block et al. 

(2024), which includes the following dimensions: 

1. Total direct CO₂ emissions (Scope 1) 

2. Total indirect CO₂ emissions from purchased energy (Scope 2) 
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3. Total indirect CO₂ emissions from the value chain (Scope 3) 

4. Emission offsetting actions (e.g., carbon credits, reforestation projects) 

These indicators provide a comprehensive and multidimensional view of a firm’s climate 

impact, encompassing both emissions generated internally and those associated with external 

operations and mitigation efforts. 

To enrich the construct and enhance its analytical relevance, one additional metric has been 

included: 

• The ratio of total CO₂ emissions to total revenue, a performance indicator drawn from 

Ratti et al. (2024), published in Corporate Social Responsibility and Environmental 

Management (CSR&EM). This metric allows for normalization of emissions relative 

to economic output, offering a way to compare carbon intensity across firms of 

different sizes and sectors. 

By combining these absolute, relative, and compensatory dimensions, Question Q10 captures 

the evolution of a firm’s carbon management strategy in both quantitative and strategic terms, 

making it a robust measure of carbon performance as understood in current academic 

literature. 

 

Question 11. How much do you agree with the following statements about achieving your 

company's environmental and CO₂ reduction goals? 

1. Our company will achieve these goals easily. 

2. These goals are complex and difficult to achieve. 

3. Achieving these goals requires a significant effort from our company. 

4. Achieving these goals requires strong technical and organisational know-how. 

Question Q11 assesses how companies perceive the difficulty and complexity of achieving their 

environmental and CO₂ reduction targets. Specifically, it captures whether these goals are 

viewed as easy to achieve, inherently complex, requiring significant organisational effort, or 

demanding advanced technical and managerial capabilities. 

This perception is closely linked to the concept of target alignment, which refers to the degree 

to which corporate emission reduction targets are consistent with international climate 

objectives, scientific guidance, and planetary boundaries (Hale et al., 2022; Krabbe et al., 2015; 

Meinshausen et al., 2009; Haffar & Searcy, 2018). High target alignment typically implies 

ambitious goals aligned with the 1.5°C trajectory, requiring substantial organisational 

transformation, resource mobilisation, and cross-functional coordination. Consequently, firms 

with highly aligned targets often perceive them as complex and effort-intensive, reflecting the 

significant technological and managerial changes needed for their achievement. 
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Conversely, goals perceived as easy to achieve may indicate either lower ambition and weaker 

alignment with climate science or, alternatively, advanced organisational capabilities already 

in place. Thus, Q11 provides insights into the interplay between the ambition, alignment, and 

feasibility of corporate climate targets, linking perceived difficulty with the broader strategic 

and environmental significance of these goals. 

 

Question 12. To what extent do you agree with the following statements about the clarity of 

your company's environmental goals? 

1. Our environmental/CO₂ goals are communicated consistently and on time. 

2. Employees have a clear understanding of the environmental/CO₂ goals, including their 

deadlines. 

3. Our environmental/CO₂ goals are unclear to employees. 

4. The plans and resources for achieving our environmental/CO₂ goals are shared with the 

relevant departments. 

The formulation of this question is based on the construct of Target Clarity (or Target 

Ambiguity) as developed by Patterson et al. (2005). In their framework, target clarity refers to 

the extent to which organisational goals are well-defined, consistently communicated, and 

understood by employees, thereby influencing motivation, coordination, and performance. 

For the purposes of this survey, four out of the five original items from Patterson et al.’s scale 

were retained and adapted specifically to the environmental domain. The wording was modified 

to refer explicitly to environmental and CO₂-related goals, while maintaining the original intent 

of the items. One item was omitted due to redundancy and overlap with other statements. 

The selected statements reflect key dimensions of clarity, including: 

1. Timely and consistent communication of environmental goals. 

2. Employee understanding of objectives and deadlines. 

3. Perceived ambiguity regarding the environmental targets. 

4. Transparency and internal dissemination of plans and resources needed to meet such 

goals. 

By exploring these dimensions, Question Q12 captures both formal and informal aspects of 

goal communication, providing insight into how environmental strategies are translated into 

organisational practice and embedded within internal processes. High levels of target clarity are 

essential to ensure alignment, accountability, and successful implementation of sustainability 

initiatives. 
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Question 13. Does your company operate in a sector currently subject to the European Union 

Emissions Trading System (EU ETS)?* 

• No (1) 

• Yes, for less than three years (2) 

• Yes, for more than three years (3) 

• It will be in the future (4) 

*The sectors subject to the ETS are energy, heavy industry (e.g., cement, steel, paper, glass, 

chemicals), and aviation (for intra-EU flights). The system is also being progressively extended 

to the maritime, road transport, and building heating sectors. 

Question Q13 investigates whether the respondent’s company operates in a sector currently 

subject to the European Union Emissions Trading System (EU ETS), or is expected to be 

included in the scheme in the near future. The EU ETS is a cap-and-trade system designed to 

reduce industrial greenhouse gas emissions by placing a price on carbon and incentivising low-

carbon innovation. 

This question is theoretically grounded in recent research by Jiang, Y., Luo, L., Tsang, A., and 

Zhang, Y. (2024), published in The British Accounting Review. In their study, the authors 

examine the impact of carbon emission trading schemes (ETS) on firms’ carbon performance 

and the role of carbon management systems. They find that firms subject to ETS regulation 

tend to show improved environmental performance and greater innovation in carbon reduction 

strategies, particularly when supported by robust internal carbon management practices. 

By identifying whether a firm is currently regulated under the ETS—and for how long—this 

question enables a distinction between: 

• Firms with no regulatory exposure to market-based carbon constraints, 

• Firms with recent exposure, possibly still adjusting to compliance, 

• Firms with long-term exposure, likely to have integrated carbon management more 

deeply, 

• Firms awaiting inclusion, potentially undergoing a preparatory phase. 

Such distinctions are critical, as the duration of exposure to carbon markets may influence how 

deeply environmental targets are institutionalised and how proactively firms respond to 

regulatory pressures. This also aligns with the institutional perspective that regulatory 

environments shape corporate sustainability behaviour. 
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Question 14. To what extent do you agree with the following statements about the priority your 

company places on environmental issues? 

1. Achieving our environmental goals, including emission targets, is a high priority. 

2. Environmental management is a high priority, supported by clear goals, resources, and 

incentives. 

3. We prioritise investments that reduce our environmental impact. 

4. Reducing our environmental impact, including emissions, is a high priority. 

Question Q14 aims to assess the priority placed by the organisation on environmental issues, 

with a focus on the internal culture, strategic commitment, and resource allocation related to 

environmental management. The items are intended to capture how environmental goals, 

particularly those related to emissions, are embedded in the organisation’s strategic priorities, 

investment decisions, and day-to-day operations. 

This question is grounded in the construct of Organisational Environmental Commitment, 

closely related to the broader concept of Environmental Organisational Culture, as outlined by 

García-Granero, Piedra-Muñoz, and Galdeano-Gómez (2020) in their study published in 

Research Policy. In their research, the authors emphasise that a strong environmental corporate 

culture, characterised by clearly articulated goals, managerial support, employee engagement, 

and the allocation of adequate resources—is a key driver of eco-innovation and long-term 

sustainability performance. 

The four items included in Question Q14 reflect this multidimensional understanding of 

environmental commitment. Specifically, they assess: 

1. Whether environmental goals (including emissions reduction) are seen as strategic 

priorities. 

2. The extent to which environmental management is supported through formal 

mechanisms such as resources and incentives. 

3. The organisation’s willingness to prioritise investments that reduce environmental 

impact. 

4. A general, values-driven prioritisation of reducing the firm’s ecological footprint. 

By exploring these elements, the question provides insight into the depth of environmental 

integration within the organisation, going beyond compliance to examine cultural and strategic 

alignment. This aligns with the idea that environmental commitment is not merely procedural, 

but a normative and value-based orientation that shapes decision-making and organisational 

behaviour. 

 



 

 60 

Question 15. How much do you agree/disagree with the following statements? - In the last two 

to three years, to what extent has your company collaborated with its main suppliers to carry 

out the following activities: 

• Jointly pursuing shared environmental improvements, including CO₂ reduction. 

• Collaborating to lessen the environmental impact of each other's operations. 

• Developing joint plans to address challenges related to CO₂ emissions. 

• Working together to reduce the carbon footprint of the products and raw materials in 

our supply chain. 

Question Q15 is designed to evaluate the extent to which companies engage in environmental 

collaboration with their key suppliers, particularly with regard to CO₂ emissions reduction and 

broader environmental impact mitigation efforts. Respondents are asked to indicate their level 

of agreement with four statements reflecting different forms of supplier collaboration over the 

past two to three years. 

This question is grounded in the construct of Environmental Supply Chain Collaboration, as 

defined by Vachon and Klassen (2006) in their influential article Extending Green Practices 

Across the Supply Chain, published in the International Journal of Operations & Production 

Management. In their study, the authors emphasise the importance of both upstream (supplier-

focused) and downstream (customer-focused) integration for achieving meaningful 

environmental performance improvements. 

Vachon and Klassen argue that environmental initiatives are more effective when they are 

jointly developed and implemented through inter-organisational collaboration, rather than 

pursued in isolation. Key aspects of such collaboration include: 

• Shared environmental objectives between firms and suppliers. 

• Co-development of action plans and sustainability strategies. 

• Mutual support for reducing operational and product-level environmental impacts. 

• Integration of environmental considerations into supply chain relationships. 

The four items in Question Q15 were directly inspired by these dimensions and have been 

adapted to explicitly refer to CO₂ emissions and climate-related challenges, in line with the 

focus of the overall survey. They reflect both strategic and operational forms of collaboration 

aimed at reducing the carbon footprint of supply chain activities and fostering a culture of 

shared environmental responsibility. 

By measuring the degree of engagement in environmental collaboration across the supply chain, 

this question provides insight into the relational capabilities of the firm in addressing 

sustainability and climate change in a coordinated and systemic way. 
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Question 16. Over the last two to three years, to what extent has your company collaborated 

with its key stakeholders (excluding suppliers) on the following activities? 

1. Collaborating with stakeholders to explore new technologies for reducing emissions. 

2. Interacting regularly with stakeholders to reduce emissions. 

3. Involving stakeholders in setting decarbonisation goals. 

4. Working regularly with stakeholders to create low-emission solutions. 

Question Q16 assesses the extent to which companies have engaged in collaborative 

environmental initiatives with key stakeholders—excluding suppliers—over the past two to 

three years. The focus is specifically on collaboration aimed at reducing CO₂ emissions through 

interaction, co-development of decarbonisation goals, and the design of low-emission solutions. 

The question is based on the construct of Environmental Stakeholder Collaboration, as outlined 

by Luqman, Zhang, Sharma, Gugnani, and Walsh (2024) in their article Business Strategies for 

Achieving Carbon Neutrality Goals in Collaborative Ecosystems, published in Business 

Strategy and the Environment. In this study, the authors emphasise that achieving carbon 

neutrality is increasingly dependent on firms’ ability to operate within collaborative 

ecosystems, where joint action with a variety of stakeholders—such as NGOs, government 

agencies, industry groups, and local communities—is essential for identifying and 

implementing sustainable solutions. 

In particular, Luqman et al. highlight two key elements of stakeholder collaboration: 

1. The exploration of innovative low-carbon technologies in cooperation with external 

actors. 

2. The importance of regular interaction with stakeholders to facilitate ongoing emissions 

reduction efforts. 

These two dimensions are retained in Question Q16, while two additional items were developed 

to reflect emerging practices in stakeholder engagement: 

• The involvement of stakeholders in setting decarbonisation targets, reflecting 

participatory and inclusive governance approaches. 

• Joint development of low-emission solutions, emphasising the co-creation of climate-

oriented innovations. 

Together, these four items capture both the strategic and operational nature of environmental 

stakeholder collaboration, offering insight into how firms integrate stakeholder engagement 

into their broader climate action strategies. The question also reflects the increasing importance 

of multi-actor coordination and ecosystem-level thinking in achieving sustainability transitions. 
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Question 17. Which of the following statements best describes your company's current climate 

goals? Only one answer is possible 

1. The company does not currently have any formalised climate goals. 

2. The company has only set intensity-based climate goals (e.g., emissions per unit of 

product or per dollar of revenue). 

3. The company has only set absolute climate goals (e.g., a total reduction in tons of CO₂ 

emissions). 

4. The company has set both absolute and intensity-based goals. 

Question Q17 is designed to assess the type of climate targets currently adopted by a company. 

Respondents are asked to select the statement that best represents their organisation’s climate 

goal-setting approach, distinguishing between the presence or absence of formal goals, and the 

use of intensity-based, absolute, or combined targets. 

This typology is inspired by the framework developed by Dahlmann, Branicki, and Brammer 

(2019) in their article Managing Carbon Aspirations: The Influence of Corporate Climate 

Change Targets on Environmental Performance, published in the Journal of Business Ethics. In 

their study, the authors investigate how the form and ambition of corporate climate change 

targets influence environmental outcomes. They highlight the relevance of differentiating 

between: 

• Intensity-based targets, which relate emissions to a unit of output or financial 

performance (e.g., CO₂ per unit produced or per dollar of revenue). 

• Absolute targets, which refer to a total reduction in greenhouse gas emissions regardless 

of growth (e.g., reducing CO₂ by a fixed number of tons). 

• The presence of no formalised climate goals, indicating an absence of strategic 

engagement. 

• The adoption of both types of targets, which may reflect a more comprehensive and 

robust commitment. 

By incorporating these categories, Question Q17 captures the strategic orientation and maturity 

of an organisation’s climate policy. It enables differentiation between symbolic and substantive 

climate actions, as well as between varying degrees of alignment with international best 

practices (e.g., science-based targets). This typology also provides a basis for analysing how 

target structures influence implementation efforts and environmental performance. 
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Question 18. How does your company view the process of decarbonisation? 

• An opportunity (1) 

• A threat (2) 

• Neither an opportunity nor a threat (3) 

Question 18 explores how the company conceptually frames the decarbonisation process—as 

an opportunity, a threat, or as a neutral issue. This distinction is crucial to understanding the 

organisation’s strategic posture toward climate change and its engagement with low-carbon 

transformation. 

The theoretical foundation of this question is drawn from Mikes and Metzner (2023), in their 

article Lightening the Carbon Load: Using Management Control Systems to Manage 

Decarbonisation Strategies, published in the Journal of Management Accounting Research. In 

their work, the authors demonstrate that how firms perceive the strategic implications of 

decarbonisation—either as a risk or as an opportunity—significantly influences the design and 

use of their management control systems (MCSs). 

According to their findings: 

• Firms that view decarbonisation as an opportunity are more likely to adopt proactive 

strategies, invest in innovation, and embed environmental goals into performance 

management systems. 

• Conversely, firms perceiving decarbonisation as a threat may focus on compliance, risk 

mitigation, and defensive control mechanisms. 

• Some firms may also adopt a neutral stance, reflecting either strategic uncertainty, 

limited engagement, or early-stage awareness of climate-related issues. 

By offering three response options, this question captures a cognitive and strategic framing that 

has deep implications for how decarbonizstion is managed internally. It also helps to link risk 

perception to organisational behaviour, control system design, and innovation capacity, as 

outlined in Mikes and Metzner’s study. 

 

Question 19. To what extent do you agree with the following statements about the 

market/sector in which your company operates? 

1. The value of our investments fluctuates frequently due to rapid market changes. 

2. In our industry, customer preferences regarding products change often. 

3. Customers in our sector are constantly looking for new products. 

4. Customers tend to switch brands or suppliers frequently. 

5. Customer needs evolve in ways that are uncertain and difficult to predic 
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Thematic Area Measured Variables Scale Type Measurement Objective 

Respondent 

Profile 

Experience, education 

level, role, sector, 

company size 

Categorical 

/ Ordinal 

Describe the sample and 

identify groups for 

comparative analysis 

Emission 

Reduction 

Commitment 

Scope 1, Scope 2, 

Scope 3, general 

environmental targets 

7-point 

Likert 

intensity and priority of 

climate action 

Sustainable 

Innovation 

Product and process 

innovation 

7-point 

Likert 

Detect innovative practices 

related to sustainability 

Alignment with 

International 

Policies 

Consistency with Green 

Deal, ETS, IPCC, 

SBTi, climate neutrality 

7-point 

Likert 

Verify alignment with policies 

and international standards 

Climate Targets Type of targets, 

timeline, internal 

dissemination, clarity 

Mixed 

(closed + 

Likert) 

Explore the structure and 

internal understanding of 

climate objectives 

Strategic 

Perception 

Decarbonization as an 

opportunity or threat 

7-point 

Likert 

company’s strategic vision of 

sustainability 

Environmental 

Performance 

Water use, energy use, 

recycled materials, 

waste 

7-point 

Likert 

(evaluative) 

Assess perceived 

environmental performance 

over the last 3 years 

Economic 

Performance 

Revenues, profit, ROI, 

ROS 

7-point 

Likert  

economic performance over 

the last 3 years 

Internal Strategic 

Priority 

Relevance of 

sustainability  

7-point 

Likert 

Strategic positioning of 

sustainability  

Internal Capacity 

and Complexity 

Perception of resources,  

technical challenges 

7-point 

Likert 

Understand readiness and 

operational challenges 

Stakeholder 

Engagement 

Involvement of external 

actors  

7-point 

Likert 

External participation in 

environmental decision-

making processes 

Supplier 

Collaboration 

Joint sustainability 

initiatives along the 

supply chain 

7-point 

Likert 

Evaluate the degree of 

environmental cooperation 

across the value chain 

Sector Dynamics Market uncertainty, 

shifts in demand, 

7-point 

Likert 

Competitive context and 

environmental pressure 

Table 3 - Source: Develped by author. 
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CHAPTER 4 

DATA ANALYSIS AND INTERPRETATION 
 

This chapter presents the empirical analysis and interpretation of the survey data introduced in 

Chapter 3, aiming to explore how environmental and CO₂ reduction targets are integrated into 

corporate management control systems (MCS) and how these targets interact with 

organisational practices, strategic orientation, and performance outcomes. By combining 

descriptive statistics, regression models, and cluster analysis, the chapter seeks to bridge the 

gap between theoretical frameworks and empirical evidence, offering insights into the extent to 

which firms align environmental ambitions with operational, strategic, and governance 

mechanisms. 

The chapter proceeds in several stages. First, it provides descriptive statistics to characterise the 

sample in terms of firm size, sectoral distribution, managerial experience, and educational 

background, thereby offering a clear context for interpreting the findings. Second, it examines 

the survey results across multiple dimensions, including firms’ commitment to CO₂ reduction, 

product and process innovation, environmental and economic performance, collaboration with 

stakeholders and suppliers, and the adoption of climate targets. 

Subsequently, comparative analyses and OLS regression models investigate the relationships 

between strategic priorities, innovation practices, collaboration efforts, and performance 

outcomes. These analyses identify the main drivers of environmental and economic 

improvements, highlighting the role of formalised climate targets, governance structures, and 

stakeholder engagement in shaping corporate sustainability trajectories. 

Finally, the chapter employs cluster analysis to classify firms into distinct groups based on their 

environmental strategies, collaboration practices, governance maturity, and performance 

profiles. This multidimensional approach enables the identification of leading firms, 

compliance-driven organisations, and laggards, offering a nuanced understanding of 

heterogeneity in corporate responses to climate and sustainability challenges. 

Overall, Chapter 4 provides a comprehensive empirical foundation for assessing how 

companies integrate environmental objectives into their strategic and operational practices. By 

linking environmental governance, innovation, and collaboration to both ecological and 

economic outcomes, the chapter contributes to a deeper understanding of how corporate 

sustainability transitions unfold across different sectors and organisational contexts. 
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4.1. Descriptive statistics of the sample 
 

Before addressing the research questions and empirically testing the relationships between 

variables, it is important to establish a clear understanding of the survey respondents and the 

defining characteristics of the participating companies. Providing descriptive statistics at the 

outset not only ensures full transparency but also offers a necessary contextual foundation for 

interpreting the subsequent analyses. 

The descriptive analysis begins by outlining key demographic and organisational attributes, 

including company size, industry sector, geographical location, and ownership structure. 

During the data collection process, a total of 410 companies were contacted, of which 68 

initiated the questionnaire. Nevertheless, only 63 responses were fully completed and 

considered suitable for inclusion, as three participants did not finalise the survey. This 

corresponds to an effective response rate of just over 16%. Although this figure may appear 

modest, it falls within the range observed in comparable survey-based research, particularly 

within external business contexts. According to Delighted’s 2021 benchmarks, average 

response rates for external electronic surveys typically fall between 6% and 16%, a range that 

aligns with, or even underlines, the outcome of this study.  

Prior to introducing the core sections of the questionnaire, respondents were invited to provide 

essential background information to contextualise the analysis and characterise the sample. 

Specifically, participants were asked to report their years of experience in the current role, their 

present job title or professional position, and the approximate number of employees within their 

organisation. Additionally, they were required to indicate their highest level of educational 

attainment, selecting from four predefined categories: High School Diploma, bachelor’s degree, 

Master’s degree, or PhD. 

Respondents reported a wide range of professional experience, varying from 1 to 40 years, with 

an average of approximately 12 years, indicating that the sample included both early-career 

professionals and highly experienced managers. Company size also exhibited substantial 

heterogeneity, ranging from small organisations with fewer than 100 employees to large 

corporations employing over 10,000 individuals, the average is 1035 employees. This diversity 

ensures that the analysis captures perspectives across different organisational scales, from small 

and medium-sized enterprises to major industrial players. 

Regarding education, the majority of respondents reported holding either a bachelor’s or a 

master’s degree, with a smaller proportion indicating a high school diploma or a PhD. This 

distribution suggests a generally high level of formal education within the sample, consistent 
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with the focus on sustainability and environmental management practices, which often require 

advanced technical and managerial expertise. 

Finally, the participating companies represented a variety of industry sectors, with the largest 

share operating in Industry and Manufacturing (NACE 30), followed by Other sectors (NACE 

103), Transport and Distribution (NACE 71), Services (NACE 100), Agriculture (NACE 1), 

and Construction (NACE 23). This sectoral diversity enhances the generalisability of the 

findings, as it reflects the different regulatory, operational, and environmental contexts in which 

firms operate. 

 

 
 
 
 
 
 
 
 
 
 

 
 Figure 2 - Source: Developed by author  

 

Table 4 reports the descriptive statistics of managers’ characteristics and organisational size 

across sectors, using mean values. The results highlight notable sectoral differences. 

 

Sector Average Years 

of Experience 

Average 

Education 

Level 

Average 

Number of 

Employees 

Number of 

Observations 

Agriculture 6 2.00 439 4 

Construction 2,5 2 850 2 

Manufacturing 13 2 866 38 

Transportation & 

Distribution 

10 2 946 3 

Services 11,5 2 5370 4 

Other Sectors 14 2 386 11 

Table 4 - Source: developed by author  

 

In the agriculture sector, managers show relatively limited experience (6 years on average), 

hold a university-level qualification (2.0 on the four-point scale), and work in small 

organisations with approximately 439 employees. 
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The construction sector records the lowest level of managerial experience (2.5 years on average) 

and employs medium-sized organisations (around 850 employees). Educational attainment is 

at university level, indicating that managers are formally qualified but relatively new in their 

professional roles. 

Manufacturing, which represents the largest group of firms in the sample, exhibits an 

intermediate profile: managers report an average of 13 years of experience, hold university-

level education, and are employed in medium-sized organisations (around 866 employees). 

The transportation and distribution sector is characterised by managers with 10 years of 

experience on average, a university-level qualification, and relatively small firms of around 946 

employees. 

In the services sector, organisations are by far the largest (over 5,000 employees on average), 

while managers present intermediate experience levels (11.5 years) and university-level 

education. This indicates that service companies rely on more complex organisational 

structures, although their managers are not necessarily the most experienced in the sample. 

Finally, other sectors display relatively high levels of experience (14 years on average), 

university-level education (2.0), and small to medium-sized organisations (around 386 

employees). This reflects the heterogeneity of this residual category. 

Overall, the analysis of mean values shows that educational attainment remains relatively stable 

across sectors, while experience and firm size vary considerably, with services representing the 

largest organisations and agriculture/construction the least experienced managers. 

 

Table 5 presents the descriptive statistics of managers’ characteristics and organisational size 

across sectors, using median values. Compared to the mean analysis, the median provides a 

clearer picture of the “typical” firm in each sector, reducing the influence of extreme values. 

 

Sector Median Years of 

Experience 

Median Number of 

Employees 

Median 

Education Level 

Manufacturing (30) 10 196 2  

Agriculture (1) 6 165 2  

Other sectors (103) 10 179 2  

Services (100) 11 5,002.5 2  

Construction (23) 2.5 850 2  

Transportation & 

Distribution (71) 

5 1,200 1  

Table 5 - Source: developed by author  
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In the agriculture sector, managers report 6 years of experience and university-level education 

(2.0 on the four-point scale), with a median firm size of around 165 employees. This indicates 

relatively small organisations employing moderately experienced managers. 

The construction sector confirms its position as the least experienced, with a median of 2.5 

years, though firms are medium-sized (850 employees). Education remains at university level, 

consistent with other sectors. 

In manufacturing, managers typically have 10 years of experience, hold university-level 

education, and work in smaller organisations (around 196 employees). Compared to the mean 

values, the median shows that most manufacturing firms are considerably smaller and led by 

moderately experienced managers. 

The transportation and distribution sector displays a median managerial experience of only 5 

years, the lowest in the sample, combined with the lowest educational attainment (1, 

corresponding to high school). However, firms are relatively large, with around 1,200 

employees, suggesting that in this sector organisational size outweighs managerial formal 

qualifications. 

The services sector stands out as the largest, with a median of over 5,000 employees, while 

managers report 11 years of experience and a university-level education. This confirms the 

organisational complexity of service firms, although the educational and experiential profile of 

managers is aligned with the general sample. 

Other sectors (residual category) present a typical profile of 10 years of experience, 179 

employees, and university-level education. This reflects a heterogeneous but balanced pattern. 

Overall, the median-based analysis highlights that firm size is strongly skewed in certain sectors 

(particularly services), while education and managerial experience remain relatively stable 

across most sectors. 

 
 

Taken together, the comparison between mean- and median-based results provides important 

insights. While the analysis of means captures the overall differences across sectors, it is 

influenced by extreme values, particularly in the services sector where a small number of very 

large firms significantly inflate the average organisational size. By contrast, the median offers 

a more accurate representation of the “typical” firm in each sector, showing that most 

organisations are smaller and that managerial profiles (in terms of education and experience) 

are relatively homogeneous across sectors. Reporting both measures therefore strengthens the 

analysis, allowing for a more balanced interpretation of sectoral patterns and avoiding 

misleading conclusions driven by outliers. 
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To explore the relationship between the education level of sustainability managers, their years 

of professional experience, and the number of employees in the firm, both descriptive and 

graphical analyses were conducted. The results reveal that most respondents hold a university 

or master’s degree, while high school diplomas and doctoral qualifications are less represented. 

Years of professional experience do not increase linearly with the level of education. For 

instance, individuals with a university degree are distributed across the entire experience 

spectrum, from early-career managers with less than five years of activity to highly experienced 

professionals with over 30 years. Conversely, respondents with doctoral qualifications tend to 

report fewer years of experience, reflecting a later entry into the labour market following 

extended academic training. 

 
 Figure 3 - Source: Developed by author   

 

When firm size is considered, measured by the number of employees, a clearer pattern emerges. 

Larger organisations (with up to 10,000 employees) are predominantly associated with 

managers holding university or master’s degrees. By contrast, respondents with only high 

school diplomas or PhDs are more often found in smaller companies. This suggests that large 

firms may favour consolidated educational backgrounds such as bachelor’s or postgraduate 

degrees, while highly specialised academic profiles (PhDs) remain underrepresented in large 

corporate environments. 

 

Overall, the graphical evidence indicates the absence of a strong or systematic relationship 

among education, experience, and firm size. Instead, the findings suggest that while higher 

education is common among sustainability managers, especially in larger firms, factors beyond 

these three variables are likely to influence managerial recruitment and positioning. 
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4.2. Findings from the survey data 
 

Question 1 asked respondents to indicate their level of agreement or disagreement, on a seven-

point Likert scale, with a series of statements concerning their company’s commitment to 

reduce CO₂ emissions over the past three to four years. Specifically, the question referred to 

efforts directed at: Scope 1, 2, and 3 emissions and environmental goals indirectly contributing 

to CO₂ reduction.  

Table 6 reports the descriptive statistics for the four items of Q1, which capture firms’ self-

reported commitment to reducing CO₂ emissions across different scopes (direct, indirect, 

supply chain, and indirect environmental objectives). Responses were measured on a seven-

point Likert scale, where 1 = completely disagree and 7 = completely agree. 

 

Item Mean Std. Dev. Min Median Max 

Scope 1 6.06 1.01 4 6 7 

Scope 2 6.00 1.15 2 6 7 

Scope 3 5.19 1.39 1 5 7 

Objectives that indirectly reduce CO₂ 5.90 1.03 3 6 7 

Table 6 - Source: developed by author  
 

For reference, the standard deviation was calculated using the standard formula for sample 

variability: 

s = #∑ (Xi	 −	X)^!"
#$%

n − 1  

where Xi represents each observation, \bar{x} is the sample mean, and n denotes the number of 

observations. 

The results reveal a consistently high level of corporate commitment to reducing CO₂ 

emissions. On average, firms report the strongest commitment to Scope 1 and Scope 2 

emissions (means around 6), indicating that direct emissions and energy-related emissions are 

prioritised. 

In contrast, the reported commitment to Scope 3 emissions (supply chain) is lower (mean = 

5.19) and more heterogeneous, as shown by the wider range of responses (1–7). This suggests 

that many firms face challenges in extending emission reduction strategies to their upstream 

and downstream value chains. 
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Finally, the pursuit of indirect environmental objectives also receives a relatively high score 

(mean = 5.90), reinforcing the idea that most firms are proactively engaging in broader 

environmental strategies, beyond direct operational boundaries. 

Overall, the descriptive evidence highlights that while firms are strongly committed to reducing 

their own direct and energy-related emissions, efforts along the supply chain remain less 

systematic, reflecting one of the most critical challenges in corporate climate strategies. 

 

Question 2 asked respondents to evaluate, on a seven-point Likert scale, the extent to which 

their company is committed to reducing CO₂ emissions through product innovation over the 

past three to four years. Specifically, the question referred to the following practices: 

• selecting materials with the lowest possible environmental impact. 

• selecting low-energy materials to reduce CO₂ emissions. 

• minimising material usage to decrease production-related CO₂ emissions. 

• designing products to reduce emissions across the entire lifecycle (eco-design). 

 

Item Mean Std. Dev. Min Max 

low-impact environmental materials 5.21 1.17 2 7 

energy-efficient materials to cut CO₂ 4.92 1.21 2 7 

use of materials to reduce CO₂ in production 5.00 1.28 1 7 

products to reduce CO₂ emissions across their life cycle 5.40 1.31 2 7 

Table 7 - Source: developed by author  
 

The descriptive statistics show that firms report a relatively high level of commitment to 

reducing CO₂ emissions through product innovation. The mean scores range from 4.92 to 5.40 

on a seven-point Likert scale, indicating that most respondents tend to agree with the proposed 

statements. 

Specifically, the strongest agreement is observed for life-cycle design strategies (Q2_4, mean 

= 5.40) and the use of low-impact environmental materials (Q2_1, mean = 5.21). These results 

suggest that companies prioritise comprehensive product strategies and sustainable material 

choices. By contrast, slightly lower scores are found for energy-efficient material selection 

(Q2_2, mean = 4.92) and material minimisation (Q2_3, mean = 5.00), though the values remain 

above the neutral midpoint. 

The relatively small standard deviations (around 1.2) suggest moderate agreement across firms, 

with responses clustering in the upper part of the scale but still showing variation between 

companies. Overall, these findings highlight that product innovation represents a key avenue 

through which firms pursue decarbonisation objectives. 
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Question 3 asked whether companies are subject to regulatory requirements for the external 

disclosure of environmental information, including emissions data. The distribution of 

responses is as follows: 

 

Figure 4 - Source: developed by author. 

The results of Question Q3 reveal that the majority of companies in the sample (44%) are not 

subject to regulatory obligations regarding the external disclosure of environmental 

information, including emissions data. Only a limited proportion of firms (15,8%) have been 

required to comply with such obligations for less than three years, while about one-fifth of 

respondents (39,7%) report being subject to disclosure requirements for more than three years. 

At first glance, the fact that almost half of the companies—despite being large Italian firms, 

many certified under EMAS, SBTi, or recognised as sustainability leaders by Il Sole 24 Ore—

declared the absence of mandatory disclosure obligations may seem counterintuitive. However, 

several factors can help explain this finding: 

1. Voluntary initiatives versus legal obligations 

Certification schemes such as EMAS or SBTi require voluntary adherence to 

environmental standards and reporting commitments but do not necessarily impose 

legal obligations for public disclosure. As a result, many companies may choose to 

produce sustainability or ESG reports for strategic or reputational purposes without 

being legally mandated to do so. 

2. European regulatory framework and implementation timelines 

Until recently, the primary EU regulation was Directive 2014/95/EU (Non-Financial 

Reporting Directive, NFRD), which required only certain large public-interest entities 

to provide non-financial reporting. The introduction of the Corporate Sustainability 

Reporting Directive (CSRD) in 2023 significantly expanded the scope of mandatory 

reporting, but its implementation will be phased in over several years. Consequently, 



 

 75 

some companies may have been legally required to disclose environmental data for less 

than three years (16.7%), while others may not yet fall within the directive’s scope. 

3. Sectoral differences in regulatory exposure 

Even among large firms, regulatory obligations vary by industry. Companies operating 

in highly regulated sectors such as energy, utilities, or chemicals are typically subject to 

stricter reporting requirements. By contrast, firms in less regulated industries may face 

primarily voluntary or market-driven expectations rather than formal legal obligations. 

 

Question 4 asked whether companies voluntarily publish a sustainability report. The 

distribution of responses is as follows: 

The results show that most firms in the sample have 

voluntarily published a sustainability report. 

Specifically, 26 companies (the largest group) have 

adopted sustainability reporting practices within the 

past five years, suggesting a relatively recent and 

growing trend. A further 23 firms have been reporting 

for more than five years, pointing to a smaller but 

more established group of early adopters. In contrast, 

14 firms do not publish a sustainability report at all, 

indicating that voluntary adoption is far from 

universal. 

Figure 5 - Source: developed by author. 

 

This distribution highlights both the diffusion and the heterogeneity of voluntary sustainability 

reporting practices, reflecting differences in organisational maturity, strategic priorities, and 

potentially sectoral pressures. 

The largest proportion of respondents (45.2%) reported having started publishing sustainability 

reports in the past five years. This finding suggests a recent acceleration in voluntary disclosure 

practices, driven by several factors: 

• increasing regulatory pressures, such as the Non-Financial Reporting Directive (NFRD) 

and the upcoming Corporate Sustainability Reporting Directive (CSRD). 

• the growing importance of international ESG standards. 

• and the reputational expectations of investors and other stakeholders. 

Finally, one-third of the sample reported a long-standing tradition of sustainability reporting, 

publishing voluntarily for more than five years. This subgroup likely represents companies with 
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well-integrated and long-term sustainability strategies, where disclosure serves not only 

compliance or reputational purposes but also strategic and organisational objectives. 

Question 5 asked respondents to indicate their level of agreement with four statements 

concerning their company’s commitment to reducing CO₂ emissions through process 

innovation over the past 3–4 years. The items covered: 

1. The development of innovative solutions to reduce CO₂ emissions and pollutants. 

2. The implementation of recycling/reuse practices for production waste to reduce 

environmental impact and CO₂ emissions. 

3. Process innovation aimed at reducing the use of carbon-intensive resources and cutting 

emissions. 

4. Process innovation focused on mitigating overall environmental impact. 

The descriptive results are summarised below: 

 

Item Mean Std. Dev. Median Mode 

Innovative solutions to reduce CO₂ and 

pollutants 

5.24 1.22 5 5 

Recycling/reuse of production waste 5.47 1.40 6 6 

Process innovation to reduce carbon-

intensive resources 

5.27 1.26 5 6 

Process innovation to reduce overall 

environmental impact 

5.43 1.09 5 5 

Table 8 - Source: developed by author  

 

The descriptive statistics of Q5 reveal a generally high level of agreement among respondents 

regarding the role of process innovation in reducing CO₂ emissions. All four items present mean 

values above 5 on a 7-point Likert scale, suggesting that most firms perceive process-related 

innovation as an integral part of their environmental strategy. 

Specifically, the highest average score is observed for recycling and reuse of production waste 

(mean = 5.47, mode = 6), indicating that circular economy practices are relatively well-

integrated among the surveyed companies. This result aligns with the increasing emphasis 

placed on waste minimisation and resource efficiency by firms recognised as sustainability 

leaders (e.g., EMAS-certified companies, SBTi participants, or those acknowledged by Il Sole 

24 Ore). 

The other items – process innovation for reducing CO₂ and pollutants, cutting carbon-intensive 

resources, and mitigating overall environmental impact – also achieve mean values around 5.2–
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5.4, with relatively low standard deviations. This indicates both a strong consensus and 

widespread adoption of such practices, although some variability still exists, as reflected by the 

range (from 1 or 2 up to 7). 

Overall, these findings suggest that process innovation represents a concrete and widespread 

avenue for emissions reduction among advanced firms. The consistency across items highlights 

that companies in the sample do not rely on isolated practices but rather adopt a systemic 

approach to process innovation, consistent with their positioning as sustainability leaders. 

 

Question 6 asked respondents to evaluate the extent to which their company’s environmental 

and CO₂ reduction targets align with political and scientific evidence on climate change. 

Specifically, firms were asked about alignment with EU climate policies (e.g., Green Deal, 

ETS); alignment with international scientific recommendations (e.g., IPCC, Paris Agreement, 

Kyoto Protocol, and 1.5°C targets); External validation of climate targets by initiatives such as 

the Science Based Targets initiative (SBTi) and explicit commitments to achieving climate 

neutrality/Net Zero. 

 

Question Mean Median Std. 

Dev. 

Alignment with EU policies (e.g., Green Deal, ETS) 5.30 6 1.47 

Alignment with international scientific recommendations (e.g., 

IPCC, Paris Agreement, Kyoto Protocol) 

5.38 6 1.50 

Validation of CO₂ targets by external bodies (e.g., SBTi) 4.32 4 2.11 

CO₂ targets aiming at climate neutrality/Net Zero 4.94 5 1.57 

Table 9 - Source: developed by author  

 

The descriptive analysis of Q6 provides valuable insights into how firms align their 

environmental objectives with political and scientific benchmarks. 

• High alignment with policy and science: Both the first and the second questions register 

mean values above 5 (out of 7), with medians of 6. This indicates that most companies 

strongly align their environmental goals with EU policies (e.g., Green Deal, ETS) and 

with international scientific frameworks (e.g., IPCC, Paris Agreement). 

• Moderate validation by external bodies: the third question shows the lowest average 

(4.32) and a median of 4, with the highest variability (std. dev. = 2.11). This suggests 

that while some firms validate their CO₂ targets through initiatives such as the SBTi, 

many others either do not or do so inconsistently. 
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• Commitment to Net Zero: the fourth question records a mean of 4.94 and a median of 

5, indicating a moderate tendency to pursue carbon neutrality targets. Although this 

reflects growing engagement, it is not yet widespread across the sample. 

Overall, the findings point to a partial but uneven integration of climate policies and science-

based targets within Italian firms. While compliance with regulatory frameworks seems well 

established, the limited diffusion of external certifications such as the SBTi may expose 

companies to reputational risks and potential accusations of greenwashing if commitments 

remain largely self-declared. 

For the purposes of subsequent statistical analysis, these items can be aggregated into a “Target 

Alignment Index”, which can then be regressed on sector, firm size, and managerial experience 

to identify the key drivers of climate strategy adoption. 

 

Question 7 explored the time horizon set by companies for achieving carbon neutrality, 

considering both direct emissions (Scope 1) and indirect emissions from purchased energy 

(Scope 2). The results reveal a rather cautious and heterogeneous approach across the sample. 

First, only 16.7% of companies plan to achieve net-zero emissions by 2030, a timeline aligned 

with the European Green Deal and the Paris Agreement’s 1.5°C trajectory. Notably, no 

company reported having already achieved carbon neutrality nor aims to reach it before 2025, 

indicating a complete absence of short-term or immediate decarbonisation commitments. 

 

Response Option Count Percentage 

By 2026–2030 (3) 9 14.3% 

By 2031–2035 (4) 14 22.2% 

By 2036–2040 (5) 11 17.5% 

By 2046–2050 (7) 10 15.9% 

After 2050 (8) 1 1.6% 

Not yet defined (9) 18 28.6% 

Table 10 - Source: developed by author  

 

 

Figure 5 - Source: developed by author. 

 

The descriptive analysis of Q7 highlights a heterogeneous distribution of corporate 

decarbonisation targets within the sample. While a subset of firms has already defined specific 

timelines, a significant proportion (28.6%) has not yet determined a clear trajectory towards net 

zero. This signals a persistent degree of strategic uncertainty, even among companies identified 
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as frontrunners in sustainability (i.e., EMAS-certified, SBTi-aligned, or listed as sustainability 

leaders by Il Sole 24 Ore). 

 

Among firms with defined commitments, most expect to achieve CO₂ neutrality between 2031 

and 2040, accounting for nearly 40% of responses. This timing reflects a tendency to align with 

the EU 2050 climate neutrality objective, while deferring action to the medium term. Only a 

minority (14.3%) report short-term ambitions (2026–2030), suggesting that few firms are 

pursuing aggressive decarbonisation pathways compatible with the 1.5°C target. By contrast, 

very long-term commitments beyond 2050 remain exceptional (1.6%). 

Taken together, these findings indicate that corporate climate strategies are characterised by 

partial alignment with international climate goals, but a cautious approach in terms of timing. 

The prevalence of medium-term targets may reflect both technological and organisational 

constraints, as well as a risk-averse orientation in committing to more ambitious horizons. 

Moreover, the substantial share of companies that have not yet defined a clear net zero pathway 

highlights the persistence of implementation gaps between strategic intent and operational 

planning. 

From a broader perspective, the results raise questions about the credibility and robustness of 

corporate net zero pledges. Firms postponing action or failing to specify targets risk being 

perceived as lacking commitment, potentially exposing themselves to reputational risks or 

accusations of “greenwashing.” At the same time, the presence of companies with earlier 

commitments demonstrates that sectoral leaders are already experimenting with accelerated 

decarbonisation trajectories, which may generate competitive advantages in terms of 

legitimacy, stakeholder trust, and preparedness for future regulatory tightening. 

Overall, the analysis of Q7 suggests that while sustainability leaders have begun to engage with 

net zero targets, their approaches remain uneven. This points to the need for further institutional 

and market pressures—such as stricter disclosure requirements, stronger incentives, and 

external validation frameworks (e.g., SBTi)—to encourage greater ambition and ensure that 

corporate climate strategies translate into credible and timely emission reductions. 
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Question 8 asked respondents to evaluate their company’s environmental performance over the 

past three years across seven specific areas: environmental incidents, water consumption, 

energy from fossil fuels, energy from renewable sources, waste generation, consumption of 

virgin raw materials, and use of recycled materials. Responses were measured on a seven-point 

Likert scale, where higher values indicate perceived improvement. 

 

Item Mean Median Std. 
Dev. 

Q8_1 – Environmental accidents 5.33 6 1.18 

Q8_2 – Water consumption 5.00 5 1.18 

Q8_3 – Consumption of fossil-based energy 5.32 6 1.39 

Q8_4 – Consumption of renewable energy 5.86 6 0.96 

Q8_5 – Waste generation 5.03 5 1.12 

Q8_6 – Consumption of virgin raw materials 4.67 4 1.01 

Q8_7 – Consumption of recycled materials / secondary raw 

materials 

5.06 5 0.86 

Table 11 - Source: developed by author  

 

Renewable energy consumption (Q8_4) records the highest average score (M = 5.86; Median 

= 6), indicating that many firms perceive significant improvements in the shift towards 

renewables. Environmental accidents (Q8_1) and reduction in fossil energy consumption 

(Q8_3) also show favourable evaluations, with medians of 6, suggesting notable progress in 

safety and decarbonisation. By contrast, virgin raw material consumption (Q8_6) has the lowest 

values (M = 4.67; Median = 4), highlighting persistent difficulties in reducing reliance on 

primary resources. 

Waste management (Q8_5) and the use of recycled materials (Q8_7) present moderate 

improvements, with median values equal to 5. 

Overall, these findings indicate that the firms analysed — many of which are EMAS-certified, 

aligned with SBTi, or recognised as sustainability leaders by Il Sole 24 Ore — are actively 

improving their environmental performance, particularly regarding renewable energy use and 

emissions reduction. However, challenges remain in resource efficiency, especially concerning 

virgin raw materials. This points to the need for stronger circular economy strategies to 

complement decarbonisation initiatives. 
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Question 9 asked respondents to evaluate their company’s economic performance over the past 

three years across four key dimensions: 

1. Revenue growth (Q9_1) 

2. Operating profit (Q9_2) 

3. Return on Sales – ROS (Q9_3) 

4. Return on Investment – ROI (Q9_4) 

 

Indicator Mean Median Std. Dev. 

Q9_1 – Revenue growth 5.32 6 1.34 

Q9_2 – Net profit 5.10 5 1.49 

Q9_3 – Return on Sales (ROS) 5.03 5 1.25 

Q9_4 – Return on Investment (ROI) 5.08 5 1.17 

Table 12 - Source: developed by author  

 

The descriptive statistics of Q9 suggest that, on average, firms perceive their economic 

performance as having improved moderately over the past three years. The mean values for all 

four indicators—revenue growth (5.32), net profit (5.10), ROS (5.03), and ROI (5.08)—are 

consistently above the neutral midpoint of the scale (4 = neither improved nor worsened). This 

indicates a general trend towards positive economic development among the surveyed 

companies. 

The medians, equal to 5 (slightly improved) for most indicators and 6 (improved) for revenue 

growth, reinforce the interpretation that performance has progressed, albeit gradually. The 

limited variation (standard deviations between 1.17 and 1.49) shows that responses are 

relatively homogeneous, with no extreme polarisation. 

Taken together, the results highlight that firms recognised as sustainability leaders (e.g., 

EMAS-certified, SBTi-aligned, or listed in Il Sole 24 Ore rankings) tend to combine 

environmental commitment with solid financial performance. This supports the hypothesis that 

environmental sustainability does not come at the expense of economic viability, but rather may 

coexist with—or even foster—stable financial growth. 
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Question 10 asked respondents to assess how key environmental performance indicators had 

changed in their companies over the past three years, using a seven-point Likert scale (1 = 

significantly worsened, 7 = significantly improved). The indicators covered direct CO₂ 

emissions (Scope 1), indirect emissions from purchased energy (Scope 2), emissions along the 

value chain (Scope 3), carbon offsetting actions, and the ratio of total CO₂ emissions to revenue. 

 

Indicator (Q10) Mean Std. 

Dev. 

Min 25% Median 75% Max 

Direct CO₂ emissions (Scope 1) 4.94 1.12 2 4 5 6 7 

Indirect CO₂ emissions (Scope 2) 5.13 1.20 2 4 5 6 7 

Value chain CO₂ emissions (Scope 

3) 

4.44 1.04 2 4 4 5 7 

Offset actions (carbon credits, 

reforestation, etc.) 

4.47 1.30 1 4 4 5 7 

Total CO₂ emissions / Revenue ratio 4.67 0.97 2 4 5 5 7 

Table 13 - Source: developed by author  

 

The descriptive analysis of Q10 shows that firms included in the sample—certified under 

EMAS, SBTi, or recognised as sustainability leaders—generally report moderate to positive 

improvements in their environmental performance over the past three years. 

• Scope 2 emissions (mean = 5.13) show the highest improvement, suggesting that 

companies are increasingly investing in renewable energy sources or efficiency 

measures in purchased electricity and energy consumption. 

• Scope 1 emissions also register progress (mean = 4.94), though slightly lower, reflecting 

the greater difficulty of cutting direct operational emissions. 

• Scope 3 emissions (mean = 4.44) remain the most challenging, with values closer to 

neutrality (“neither improved nor worsened”), confirming the well-known complexity 

of addressing supply chain emissions. 

• Offsetting measures (mean = 4.47) are moderately adopted, but the high variability (std. 

dev. 1.30) indicates that while some firms invest actively in carbon credits or 

reforestation projects, others have not yet implemented structured offsetting policies. 

• The CO₂/revenue ratio (mean = 4.67) shows that, on average, firms are managing to 

decouple emissions from economic growth, although the distribution suggests 

heterogeneity across sectors. 
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Overall, these findings suggest that the surveyed companies are progressing towards 

decarbonisation, particularly in areas directly controllable (Scope 1 and 2), while indirect 

emissions and offsetting strategies remain more fragmented. This highlights both the 

commitment of sustainability leaders and the persistent structural challenges in achieving full 

climate neutrality. 

 

Question 11 explores respondents’ perceptions regarding their firm’s ability to meet 

environmental objectives, with a particular focus on CO₂ reduction targets. Unlike previous 

questions addressing corporate practices, strategic priorities, or policy alignment, this item 

shifts attention to the internal assessment of feasibility. Specifically, it investigates whether 

managers perceive environmental goals as easy to achieve, recognise their complexity, or 

acknowledge the significant effort and organisational capabilities required to meet them. 

 

Item Mean Median Std. 

Dev. 

The company will easily achieve environmental objectives (incl. 

CO₂ reduction) 

4.21 5 1.46 

Environmental objectives (incl. CO₂ reduction) are complex and 

difficult to achieve 

5.22 5 1.01 

Achieving environmental objectives (incl. CO₂ reduction) 

requires considerable effort 

5.84 6 0.94 

Achieving environmental objectives (incl. CO₂ reduction) 

requires strong technical-organisational know-how 

5.81 6 1.12 

Table 14 - Source: developed by author  

 

The descriptive analysis of Q11 reveals a nuanced perception of firms’ ability to meet 

environmental and CO₂ reduction objectives. On average, respondents do not believe that these 

targets can be achieved easily (mean = 4.21, close to the “neither agree nor disagree” threshold). 

Instead, they recognise the complexity of such objectives (mean = 5.22) and strongly emphasise 

the considerable effort required (mean = 5.84) as well as the need for technical and 

organisational know-how (mean = 5.81). 

The medians (5–6 across items) confirm that most firms perceive environmental targets as 

challenging but achievable, provided that significant resources and competences are mobilised. 

These findings align with the nature of the sample, composed of firms certified under EMAS, 

validated by SBTi, or recognised as sustainability leaders by Il Sole 24 Ore. For such 
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companies, environmental objectives are not dismissed as unattainable; rather, they are 

understood as requiring strategic commitment, continuous innovation, and advanced expertise. 

From a theoretical perspective, these results support the view that sustainability transition 

entails not only regulatory compliance but also a process of organisational learning and 

capability-building, consistent with the literature on dynamic capabilities and environmental 

strategy. 

 

Question 12 assessed the extent to which companies perceive their environmental and CO₂ 

reduction objectives as clearly communicated, understood, and supported within the 

organisation. Respondents were asked to indicate their level of agreement on a seven-point 

Likert scale (1 = strongly disagree, 7 = strongly agree). The descriptive statistics for each item 

are presented below: 

 

Item Mean Std. 

Dev. 

Median 

Environmental/ CO₂ targets are communicated consistently and 

on time 

5.65 1.06 6 

Employees clearly understand the environmental/CO₂ targets, 

timelines, and deadlines 

4.92 1.29 5 

Environmental/CO₂ targets are not clear to employees 

(reversed) 

3.43 1.46 3 

Plans and resources linked to environmental/CO₂ targets are 

known across organisational units 

5.11 1.31 5 

Table 15 - Source: developed by author  

 

The results of Q12 highlight both strengths and weaknesses in how Italian firms — particularly 

those certified under EMAS, SBTi, or recognised as sustainability leaders by Il Sole 24 Ore — 

manage the clarity of environmental targets. 

Communication practices (Q12_1) score the highest, with most managers reporting consistent 

and timely dissemination of environmental objectives. Similarly, cross-unit awareness of plans 

and resources (Q12_4) appears relatively strong, suggesting that environmental targets are not 

only set but also operationalised across organisational structures. 

However, employee comprehension (Q12_2) is less robust, with an average score just below 5, 

pointing to a partial gap between top-level communication and actual workforce understanding. 

Moreover, the item on the lack of clarity (Q12_3, reverse-coded) confirms that a non-negligible 
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portion of respondents perceive environmental targets as not fully clear, which could undermine 

effective implementation. 

Overall, the findings suggest that while formal communication mechanisms are well developed, 

firms still face challenges in ensuring that sustainability objectives are fully understood and 

internalised by employees. This gap highlights the importance of embedding environmental 

targets not only in organisational reporting but also in daily practices, training, and incentive 

structures. 

 

Question 13 investigated whether the surveyed companies operate in sectors currently subject 

to the European Union Emissions Trading System (EU ETS). The EU ETS regulates specific 

industries with high greenhouse gas emissions, including energy, heavy industry (e.g., cement, 

steel, paper, glass, chemicals), aviation (intra-EU flights), and, progressively, maritime 

transport, road transport, and building heating. 

 

Response Count Percentage 

No 44 69.8% 

Yes, for less than three years 2 3.2% 

Yes, for more than three years 14 22.2% 

Will be in the future 3 4.8% 

Table 16 - Source: developed by author  

 

The descriptive analysis of Q13 reveals that most companies in the sample (69.8%) are not 

currently subject to the EU Emission Trading System (ETS). A smaller but significant share of 

firms (22.2%) has been operating under the ETS for more than three years, while only 3.2% 

have recently become subject to it. Furthermore, 4.8% of companies anticipate that they will be 

included in the ETS in the future. 

This distribution highlights an uneven exposure to carbon regulation among the surveyed firms. 

While a considerable group has already internalised ETS-related requirements—likely 

reflecting sectors such as heavy industry or energy production—most firms remain outside its 

scope, either because of sectoral exemptions or smaller operational size. 

For companies not yet covered, the prospect of future ETS inclusion could represent both a 

regulatory challenge and an opportunity to advance their climate strategies proactively. By 

contrast, firms already subject to the ETS for several years are likely to have more mature 

monitoring and reporting systems in place, potentially giving them a competitive advantage in 

managing carbon risks. 
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Overall, these results suggest that within the group of sustainability leaders (i.e., EMAS-

certified, SBTi-validated, or recognised by Il Sole 24 Ore), the ETS is a relevant but not 

universal driver of environmental action. This raises questions about the consistency of 

decarbonisation incentives across sectors and underscores the need to consider both regulatory 

pressure and voluntary commitments when analysing corporate climate strategies. 

 

Question 14 asked respondents to indicate the degree of priority their companies attribute to 

environmental issues, including the reduction of CO₂ emissions. Four specific statements were 

evaluated on a seven-point Likert scale (1 = completely disagree; 7 = completely agree): 

1. Our company gives high priority to achieving environmental objectives (including 

emissions reduction). 

2. Our company gives high priority to environmental management with clear objectives, 

resources, and incentives. 

3. Our company prioritises investments aimed at reducing environmental impacts. 

4. Our company gives high priority to reducing environmental impacts (including 

emissions). 

The descriptive statistics are summarised in Table 17:  

 

Item Mean Median Std. 

Dev 

The company gives high priority to achieving environmental 

objectives (including emissions) 

5.46 6.0 1.22 

The company gives high priority to environmental management 

with objectives, resources, and incentives 

5.30 5.0 1.20 

The company prioritises investments to reduce environmental 

impact 

5.06 5.0 1.35 

The company gives high priority to reducing environmental 

impact (including emissions) 

5.40 5.0 1.26 

Table 17 - Source: developed by author  

 

The descriptive statistics for Q14 indicate that surveyed firms generally attribute high priority 

to environmental objectives, with mean values consistently above 5 on the seven-point Likert 

scale. In particular, the highest score is observed for the statement on prioritising the 

achievement of environmental objectives (Mean = 5.46, Median = 6), closely followed by 

giving priority to the reduction of environmental impact (Mean = 5.40). 
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The prioritisation of investments aimed at reducing environmental impacts shows slightly lower 

values (Mean = 5.06), suggesting that while companies recognise the importance of 

environmental goals, the actual financial commitment may be less systematic compared to the 

declared strategic focus. 

The relatively low standard deviations (around 1.2–1.3) highlight a certain degree of consensus 

across the sample, reinforcing the notion that companies – especially those certified under 

EMAS, SBTi, or listed as sustainability leaders – generally perceive environmental objectives 

as strategically relevant. 

Overall, these findings point to a broad but not uniform prioritisation of environmental goals: 

while strategic alignment and declared importance are strong, the effective allocation of 

financial resources remains an area of potential improvement. 

 

Question 15 asked respondents to rate the extent to which their companies had collaborated 

with key suppliers over the past two to three years on a range of activities aimed at reducing 

CO₂ emissions and improving environmental performance. Specifically, four statements were 

evaluated using a seven-point Likert scale (1 = completely disagree; 7 = completely agree): 

1. Working synergistically to achieve environmental improvements.  

2. Collaborating to reduce the environmental impact of each party’s activities. 

3. Jointly planning for the management of CO₂-related environmental challenges. 

4. Collaborating to reduce the environmental impact of products and raw materials used. 

 

Item Mean Std. 

Dev. 

Median 

Collaborate to improve environmental performance (incl. CO₂ 

reduction) 

4.71 1.26 5 

Collaborate to reduce environmental impact of activities 4.75 1.23 5 

Joint planning to address CO₂-related environmental issues 4.59 1.27 5 

Collaborate to reduce environmental impact of products and 

raw materials 

4.81 1.05 5 

Table 18 - Source: developed by author  

 

The descriptive statistics of Q15 reveal that surveyed firms report relatively high levels of 

collaboration with suppliers on environmental issues, with average values consistently around 

4.6–4.8 on a 7-point Likert scale. The median response is 5 (“somewhat agree”), indicating that 

supplier engagement is a common but not yet universal practice. 
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Among the four items, the highest score is observed for collaboration to reduce the 

environmental impact of products and raw materials (mean 4.81), suggesting that supply chain 

sustainability is perceived as particularly relevant in relation to upstream sourcing and material 

choices. Collaboration to jointly address environmental problems related to CO₂ (mean 4.59) 

shows slightly lower values, possibly reflecting the greater complexity of coordinated strategic 

planning compared to more operational collaborations. 

Overall, the findings suggest that Italian firms considered sustainability leaders (EMAS, SBTi, 

or recognised by Il Sole 24 Ore) are moderately to strongly engaged in supplier collaboration, 

but there remains room for improvement in terms of systemic, long-term planning for emission 

reduction. This highlights the importance of fostering deeper supply chain partnerships as a key 

lever for achieving ambitious climate targets and avoiding fragmented or short-term initiatives. 

 

Question 16 asked respondents to evaluate the extent to which their companies had collaborated 

with key stakeholders (excluding suppliers) over the past two to three years across four specific 

areas related to emission reduction. Using a seven-point Likert scale (1 = not at all; 7 = to a 

large extent), companies rated the following activities: 

1. Collaborating with stakeholders to explore new technologies for emission reduction. 

2. Regularly interacting with stakeholders to reduce emissions. 

3. Involving stakeholders in setting decarbonisation objectives. 

4. Working with stakeholders to develop low-emission solutions. 

 

Item Mean Median Std. Dev. 

The company collaborates with stakeholders to explore 

new technologies to reduce emissions 

4.46 4 1.34 

The company regularly engages with stakeholders to 

reduce emissions 

4.29 4 1.43 

The company involves stakeholders in setting 

decarbonisation targets 

4.27 4 1.49 

The company regularly works with stakeholders to create 

low-emission solutions 

4.06 4 1.57 

Table 19 - Source: developed by author  

The descriptive analysis of Q16 highlights a moderate degree of stakeholder engagement in 

supporting corporate decarbonisation strategies. Across all items, the mean values range 

between 4.06 and 4.46, corresponding to a level between “neutral” and “somewhat agree”. 
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The median is consistently 4, confirming that, for most firms, collaboration with stakeholders 

is perceived as moderate rather than strongly embedded. 

Specifically, the highest average score emerges for exploring new technologies to reduce 

emissions (Q16_1, mean 4.46), suggesting that innovation-oriented collaboration is relatively 

more common. Regular interaction (Q16_2) and stakeholder involvement in defining 

decarbonisation objectives (Q16_3) follow closely, both with means slightly above 4. 

Conversely, the lowest score is observed for working together to create low-emission solutions 

(Q16_4, mean 4.06), indicating that concrete joint initiatives may still be less frequent. 

The standard deviations (1.34–1.57) reveal heterogeneity across firms: while some 

organisations report strong engagement (scores close to 6–7), others remain at low levels (1–

2). The modal values reinforce this variability: stakeholder interaction (Q16_2 and Q16_3) most 

frequently scores at 5 (“somewhat agree”), whereas collaboration on low-emission solutions 

(Q16_4) peaks at 3 (“somewhat disagree”). 

Taken together, these findings suggest that, even among leading firms (EMAS-certified, SBTi 

adopters, or recognised as sustainability leaders by Il Sole 24 Ore), stakeholder engagement is 

still partial and uneven. While dialogue and alignment on climate goals appear to be moderately 

integrated, the transition towards structured partnerships for low-carbon solutions remains a 

challenge. This highlights the need for companies to strengthen collaborative governance 

mechanisms if they aim to accelerate their decarbonisation pathways. 
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Question 17 asked respondents to indicate the extent to which their companies have adopted 

different types of climate targets over recent years. Using a seven-point Likert scale (1 = 

completely disagree; 7 = completely agree), companies evaluated the following statements: 

1. The company currently has no formalised climate targets. 

2. The company has defined only intensity-based targets (e.g., CO₂ emissions per unit of 

output or revenue). 

3. The company has defined only absolute targets (e.g., total CO₂ emissions in tonnes). 

4. The company has defined both absolute and intensity-based targets. 

 

Item Mean Median Std. 

Dev. 

The company does not currently have formalised climate 

goals 

3.08 3 1.86 

The company has defined only intensity targets 3.48 3 1.79 

The company has defined only absolute targets 3.76 4 1.95 

The company has defined both absolute and intensity targets 4.67 5 1.83 

Table 20 - Source: developed by author  

 

The descriptive statistics for Q17 provide insights into the maturity and formalisation of climate 

targets within the surveyed firms. On average, the responses reveal a moderate positioning, with 

mean values ranging between 3.1 and 4.7 on the 7-point scale. The lowest average (3.08) relates 

to the statement that firms do not currently have formalised climate goals, indicating that while 

this situation still exists, it is not prevalent among the sample of certified or recognised 

sustainability leaders. 

In contrast, the highest average (4.67, median = 5) refers to the definition of both absolute and 

intensity targets, suggesting that a relevant share of firms are progressing towards a more 

structured and comprehensive approach to climate strategy. Absolute targets are particularly 

significant, as they directly address total CO₂ reduction in line with international agreements 

(e.g., Paris Agreement), while intensity targets reflect efficiency-based improvements. The 

combination of both points to a more ambitious and integrated climate agenda. 

The moderate dispersion (standard deviations between 1.79 and 1.95) indicates heterogeneity 

across firms, which is expected given sectoral and organisational differences. Nevertheless, the 

results suggest that within this group of leading firms (EMAS, SBTi, and those recognised by 

Il Sole 24 Ore), there is a clear trend towards formalising climate commitments, albeit with 

varying levels of scope and ambition. 
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Question 18 explored whether companies perceive the decarbonisation process primarily as an 

opportunity, a threat, or neither. 

 

Response Count Percentage 

Opportunity (1) 46 73.0% 

Threat (2) 6 9.5% 

Neutral: neither opportunity nor threat (3) 11 17.5% 

Table 21 - Source: developed by author  

 

The descriptive statistics of Q18 highlight that the vast majority of companies in the sample 

(73%) perceive decarbonisation primarily as an opportunity. This perspective aligns with the 

profile of the surveyed firms, which include EMAS-certified organisations, companies adhering 

to the Science Based Targets initiative (SBTi), and those recognised as sustainability leaders 

by Il Sole 24 Ore. These firms are more likely to interpret the transition towards low-carbon 

business models as a chance to foster innovation, strengthen competitiveness, and enhance 

stakeholder trust. 

By contrast, a smaller proportion of respondents (9.5%) consider decarbonisation a threat, 

suggesting concerns about regulatory costs, technological challenges, or competitive 

disadvantages. Meanwhile, 17.5% adopt a neutral stance, regarding decarbonisation as neither 

an opportunity nor a risk, perhaps reflecting uncertainty in strategy development or a reactive 

approach to climate issues. 

 

Overall, the results indicate that within this selected group of advanced companies, 

decarbonisation is predominantly framed as a driver of value creation rather than as a constraint. 

This positioning underscores the role of sustainability leaders in promoting a narrative of 

climate action as a strategic opportunity, while also pointing to the existence of a minority still 

struggling with the perceived risks and uncertainties of the transition. 
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4.3. Comparative analysis and OLS regression 
 

This section presents a series of Ordinary Least Squares (OLS) regression models designed to 

investigate the relationships between environmental practices, strategic priorities, stakeholder 

engagement, and both environmental and economic performance. The overarching aim is to 

assess whether corporate initiatives in sustainability, innovation, and collaboration translate 

into measurable improvements in environmental outcomes and economic results. To ensure 

robust inference, all models were estimated using heteroskedasticity-robust standard errors. 

A total of seven OLS regressions were conducted in R-Studio with the objective of identifying 

the determinants of environmental performance, exploring the barriers that hinder the 

achievement of environmental goals, and outlining pathways for improvement. In addition, the 

models examine the effects of pursuing environmental objectives on firms’ economic 

performance. 

Specifically, the seven OLS regressions address the following aspects: 

1. Does corporate commitment to reducing Scope 1, Scope 2, Scope 3, and other indirect 

emissions lead to improved environmental performance? 

2. Does commitment to reducing carbon emissions through product and process 

innovation result in better environmental performance? 

3. What are the Determinants of Scope 3 Performance? 

4. Does commitment to reducing carbon emissions through product and process 

innovation enhance economic performance? 

5. Do the clarity of environmental objectives and the priority assigned to them lead to 

measurable changes in the total CO₂ emissions-to-revenue ratio? 

6. What is the effect of emission reductions on revenue growth? 

7. Does collaboration with suppliers and stakeholders contribute to improved CO2 

reduction performance? 

 

Including OLS regression analyses in this study is essential for several reasons: 

• Quantitative Estimation of Effects: OLS allows estimation of how much change in the 

dependent variable is associated with a one-unit change in each independent variable, 

holding other factors constant. This provides concrete, interpretable metrics for 

understanding the strength and direction of relationships. 

• Testing Hypotheses and Theory: Many theoretical propositions in sustainability and 

environmental management posit that variables like innovation, clarity of objectives, 

and stakeholder collaboration should positively influence environmental outcomes and 
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economic returns. OLS regression provides a formal framework to test these hypotheses 

empirically. 

• Control for Multiple Variables: The method enables simultaneous control of several 

explanatory factors. This helps mitigate omitted variable bias, ensuring that observed 

relationships are not spuriously driven by other correlated variables. 

• Robustness and Generalisation: By using robust standard errors (heteroskedasticity-

robust), it ensures more reliable statistical inference in presence of nonconstant variance 

in errors, which is common in cross-sectional survey data. This boosts the credibility of 

the results. 

• Policy and Managerial Relevance: Quantitative findings from OLS regression make it 

possible to prioritise interventions. For example, if innovation has a statistically 

significant positive coefficient, managers and policymakers can more confidently invest 

in innovation, knowing there is empirical support for its effectiveness. 
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4.3.1. Effects of CO₂ reduction commitments to the environmental performance  
 

To assess whether firms’ commitment to reducing CO₂ emissions is associated with improved 

environmental performance, an Ordinary Least Squares (OLS) regression was estimated. The 

dependent variable was the Environmental Performance Index (Q8_index), computed as the 

mean of the seven items measuring environmental outcomes (e.g., incidents, energy and 

resource use, waste generation). The explanatory variables were the four items of Q1, capturing 

the extent to which companies report commitment to Scope 1, Scope 2, Scope 3 emissions 

reductions, and indirect environmental objectives. The regression equation is expressed as: 

 

Q8i=  .0 + .%Q1_1 + .!Q1_2 + .&Q1_3 +.'/1_4+  2 

 

Robust standard errors (HC3) were applied to correct for potential heteroskedasticity. The 

model explains approximately 27% of the variance in environmental performance (R² = 0.266, 

n = 63). 

Variable Estimate Std. Error t-Statistic p-Value 

Intercept 3.44 0.623 5.52 0.000 

Scope 1 0.180 0.0921 1.96 0.055 

Scope 2 -0.0141 0.0737 -0.192 0.849 

Scope 3 0.179 0.0677 2.64 0.011 

Indirect -0.0314 0.0926 -0.339 0.736 

 

The results reveal a positive and statistically significant association between the reduction of 

Scope 3 emissions (Q1_3) and environmental performance (β = 0.179, p = 0.011). This suggests 

that firms engaging more actively with their supply chain to reduce indirect emissions tend to 

report better environmental outcomes. Commitment to Scope 1 reductions (Q1_1) also shows 

a marginally positive effect (β = 0.180, p = 0.055), indicating that direct emissions management 

may contribute to performance improvements, though the effect is weaker. By contrast, Scope 

2 commitments (Q1_2) and indirect objectives (Q1_4) are statistically insignificant, with 

coefficients close to zero. 

Overall, these findings highlight that while environmental commitment at the organisational 

level is generally aligned with improved performance, supply chain-oriented strategies (Scope 

3) appear to be the most effective drivers of measurable environmental gains. This underscores 

the importance of adopting a systemic approach to decarbonisation that extends beyond the 

firm’s boundaries. 
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4.3.2. Relationship between product and process innovation to environmental performance 
 

To examine whether environmental performance improvements are associated with product and 

process innovation practices, we conducted an Ordinary Least Squares (OLS) regression. This 

analysis was motivated by the theoretical expectation that technological innovation represents 

a key driver for corporate decarbonisation and sustainability performance (Porter & van der 

Linde, 1995; Hart & Dowell, 2011). 

Specifically, the dependent variable was the overall environmental performance index (Q8), 

capturing firms’ self-assessed improvements over the past three years in areas such as energy 

consumption, waste reduction, water use, and environmental incidents. The independent 

variables consisted of all sub-items from Q2 (product innovation) and Q5 (process innovation), 

measured on a seven-point Likert scale, to capture specific practices ranging from material 

selection to eco-design and process optimisation. 

The regression model thus aimed to test whether firms engaging more extensively in product 

and process innovations exhibit superior environmental performance. 

To empirically test the relationship between innovation practices and environmental 

performance, we estimated an Ordinary Least Squares (OLS) regression model of the following 

form: 

EnvPerfi=  .0 + ∑ .('
($% /2(,*	 +	∑ .,/5,,*'

,$% + 2* 
where: 

• EnvPerfi represents the overall environmental performance index (Q8) for firm i, 

computed as the mean score across the seven environmental indicators (e.g., energy use, 

waste generation, environmental incidents). 

• /2(,*	denotes the four sub-items of product innovation practices for firm i, including 

low-impact materials, low-energy materials, material minimisation, and life-cycle eco-

design.  

• /5,,* denotes the four sub-items of process innovation practices, covering innovative 

solutions, recycling and reuse, resource efficiency, and process redesign. 

• .0 is the intercept, .( and .,are the estimated coefficients, and E_i is the error term. 

All items were measured on a 7-point Likert scale (1 = completely disagree, 7 = completely 

agree). The use of OLS was justified because the dependent variable is continuous, and the 

interpretation of coefficients directly reflects the marginal effect of each innovation practice on 

perceived environmental performance. 
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Term Coefficient (β) Std. Error t-Statistic p-value 

(Intercept) 3.29 0.443 7.41 <0.001 

Q2_1 -0.057 0.111 -0.51 0.610 

Q2_2 0.115 0.125 0.93 0.359 

Q2_3 -0.019 0.089 -0.21 0.833 

Q2_4 0.274 0.091 3.00 0.004 

Q5_1 0.031 0.091 0.34 0.737 

Q5_2 0.079 0.071 1.11 0.270 

Q5_3 0.026 0.111 0.23 0.819 

Q5_4 -0.087 0.122 -0.71 0.482 

Notes: *** p < 0.001; ** p < 0.01; * p < 0.05; n.s. = not significant 

 

The model explains a moderate share of variance in environmental performance (R² = 0.383; 

adjusted R² = 0.234), and the overall F-statistic (p = 0.027) indicates that the relationship 

between innovation and environmental performance is statistically significant at the 5% level. 

Among all innovation practices, only the eco-design of products across their entire life cycle 

(Q2_4) exhibits a positive and statistically significant effect (β = 0.274; p = 0.004). This implies 

that firms integrating life-cycle thinking into product design tend to achieve greater 

improvements in environmental performance. 

Other variables, such as material selection (Q2_1–Q2_3) and process innovations (Q5_1–

Q5_4), display positive but statistically non-significant coefficients, suggesting that while these 

practices may contribute to sustainability outcomes, their effects are either weaker or more 

context-dependent. 

The findings suggest that systemic and strategic innovation practices, such as life-cycle eco-

design, are more strongly associated with measurable environmental improvements than 

isolated operational initiatives (e.g., single process optimisations or material substitutions). 

This aligns with the literature emphasising that incremental environmental practices may not 

suffice unless integrated into holistic sustainability strategies combining product design, 

process efficiency, and long-term innovation investments (Hart, 1995; Bocken et al., 2014). 
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4.3.3. Determinants of Scope 3 Performance 

 

The analysis presented in this section focuses on understanding the factors that shape 

environmental performance with respect to indirect emissions along the value chain (Scope 3). 

The decision to focus on this aspect stems from the results of two previous OLS models: on the 

one hand, evidence indicated that corporate commitment to reducing both Scope 1 and Scope 

3 emissions is associated with improved economic performance, with a particularly pronounced 

effect for Scope 3. This confirms Scope 3 as the most effective driver for generating both 

environmental and economic benefits. On the other hand, the second regression revealed that, 

within product innovation, the only variable significantly associated with enhanced 

environmental performance is the design of products explicitly aimed at reducing CO₂ 

emissions throughout their entire life cycle. 

Building on these findings, the third regression examined the extent to which environmental 

strategic priorities (Q14) and collaboration with suppliers (Q15) contribute to determining 

Scope 3 performance. The results highlight that not all dimensions exert the same weight: 

 

Independent 

variable 

Coefficient 

(β) 

Std. Error 

(HC3) 

t-

value 

Intercept 2.23 0.641 3.47 

Q14_1 -0.032 0.193 -0.164 

Q14_2 -0.041 0.171 -0.238 

Q14_3 0.393 0.157 2.50 

Q14_4 -0.120 0.216 -0.557 

Q15_1 0.532 0.262 2.03 

Q15_2 -0.557 0.259 -2.15 

Q15_3 -0.246 0.201 -1.22 

Q15_4 0.526 0.186 2.83 

 

Three of the four sub-questions of Q14 are not statistically significant (p-value > 0.1), 

suggesting that the mere attribution of environmental priorities within corporate objectives is 

not in itself robustly correlated with Scope 3 reductions. An exception is Q14_3 (“the company 

prioritises investments to reduce environmental impact”), which shows a positive and 

significant coefficient (β = 0.393; p = 0.015). This indicates that firms effectively prioritising 

concrete investments in sustainability tend to achieve better Scope 3 performance. 
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Q15_1 (“jointly achieving environmental improvements”) and Q15_4 (“collaborating to reduce 

the environmental impact of products and raw materials”) exert a positive and significant effect 

on Scope 3 performance (β = 0.532, p = 0.048; β = 0.526, p = 0.006). These findings confirm 

that collaboration with suppliers on concrete reduction targets is a relevant driver for improving 

environmental outcomes along the value chain. 

By contrast, Q15_2 (“collaborating to reduce the impact of respective activities”) is significant 

but with a negative coefficient (β = -0.557; p = 0.036). This result may be interpreted as an 

indication that generic or unstructured collaborations risk failing to produce measurable 

improvements, or may even be associated with weaker performance, possibly due to 

coordination costs or difficulties in translating general intentions into concrete results. 

Q15_3 (“jointly planning to address CO₂-related issues”) is not significant, suggesting that 

planning alone, without tangible action, is insufficient to deliver meaningful progress. 

 

In summary, the mere allocation of generic environmental priorities does not show significant 

effects, while what clearly emerges is the prioritisation of concrete investments to reduce 

environmental impact, which is positively associated with reductions in Scope 3 emissions. At 

the same time, supplier collaboration is confirmed as a critical factor. Specifically, firms that 

work jointly to achieve shared environmental goals and reduce the impact of products and raw 

materials record superior performance. By contrast, more generic or unfocused collaborations 

– such as the simple reduction of the impact of respective activities without an integrated 

approach – appear either insignificant or negatively associated with outcomes. 

Overall, the results reaffirm the central role of Scope 3 as a strategic lever for sustainable 

transition. Firms achieve the best results when they combine two key elements: 

Concrete investments aimed at reducing emissions across the entire product life cycle. 

Structured and targeted collaborations with suppliers, directly influencing the supply chain and 

material inputs. 

These findings reinforce the argument that decarbonisation along the value chain cannot be 

effectively addressed through declarative approaches alone, but requires operational 

commitment that integrates strategy, innovation, and inter-organisational cooperation. 
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4.3.4. Relationship between product and process innovation to and economic performance 

 

The purpose of this analysis was to investigate whether firms’ innovation practices aimed at 

reducing CO₂ emissions are associated with better economic performance. Specifically, we 

examined whether product innovation (Q2) and process innovation (Q5) activities are linked to 

the growth in revenues (Q9_1) over the past three years. This research question is relevant 

because firms increasingly face the dual challenge of reducing environmental impacts while 

maintaining economic competitiveness. 

I applied Ordinary Least Squares (OLS) regression using the average Likert-scale scores (1–7) 

from the survey data. The dependent variable was Economic performance (Q9). 

The independent variables included all sub-items from: 

• Product innovation (Q2): Selection of low-impact materials (1), Selection of low-energy 

materials (2), Minimisation of material use (3), Eco-design across the product life cycle 

(4). 

• Process innovation (Q5): Innovative process solutions to reduce emissions (1), 

Recycling/reuse of production waste (2), Reduction of carbon-intensive resources (3), 

Process innovations to reduce environmental impacts (4).  

 

EconomicPerfi=  .0 + ∑ .('
($% /2(,*	 +	∑ .,/5,,*'

,$% + 2* 
 

The OLS model estimates the marginal effect of each innovation practice on revenue growth, 

controlling for the simultaneous influence of all other practices. Statistical significance was 

evaluated at conventional thresholds (1%, 5%, 10%). 

 

Term Estimate Std. Error t-value p-value 

(Intercept) 4.04 0.887 4.55 0.000*** 

Q2_1 – Low-impact materials -0.237 0.273 -0.87 0.389 

Q2_2 – Low-energy materials 0.002 0.378 0.00 0.996 

Q2_3 – Material minimisation 0.246 0.220 1.12 0.270 

Q2_4 – Eco-design (lifecycle) -0.178 0.197 -0.90 0.371 

Q5_1 – Innovative processes 0.097 0.188 0.52 0.608 

Q5_2 – Recycling/reuse 0.115 0.194 0.59 0.556 

Q5_3 – Carbon-intensive resources 0.126 0.182 0.69 0.492 

Q5_4 – Process innovation (impact) 0.049 0.245 0.20 0.843 
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The intercept (β = 4.04, p < 0.001) indicates that, on average, firms in the sample report 

moderately positive economic performance. 

However, none of the coefficients for product or process innovation variables are statistically 

significant at conventional levels (p < 0.05). For instance, material minimisation (Q2_3) shows 

a positive but non-significant relationship (β = 0.246, p = 0.270), suggesting that firms that 

report stronger product innovation practices may also perceive slightly better economic 

performance, though this evidence is weak. Similarly, recycling/reuse of production waste 

(Q5_2) has a small positive but insignificant effect (β = 0.115, p = 0.556). 

Overall, the findings suggest that within this sample of certified and sustainability-leading firms 

(e.g., EMAS, SBTi, or recognised by Il Sole 24 Ore), economic performance improvements are 

not directly explained by product or process innovation initiatives aimed at CO₂ reduction. This 

could imply that while such innovations are crucial for environmental performance, their 

economic benefits may materialise in the longer term, or may be mediated by other 

organisational and contextual factors (e.g., market conditions, regulatory incentives, or cost 

structures). 
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4.3.5. Relationship between environmental goal clarity, priority, and ration of total CO₂ 

emissions to total revenues. 

 

 

To investigate the relationship between the clarity and prioritization of environmental 

objectives and corporate ratio of total CO₂ emissions to total revenues. 

 , we conducted an Ordinary Least Squares (OLS) regression analysis. Specifically, we tested 

whether clearer communication of environmental goals (Q12_1 and Q12_2) and the priority 

attributed to these goals (Q14_1) are associated with improvements in the firm’s performance 

regarding CO₂ emissions. 

The econometric specification is as follows: 

Q105=  .0 +	.1/12_1*	 + .2/12_2*	 + 	.3/14_1*	 	+ 2* 
where: 

• Q105 represents firm i’s ratio of total CO₂ emissions to total revenues. 

• /12_1	 captures the extent to which environmental goals are communicated coherently 

and on time. 

• /12_2*	reflects employees’ clear understanding of environmental/CO₂ targets, 

timelines, and deadlines. 

• /14_1*	measures the degree to which the company prioritizes environmental objectives. 

 

Outcome  Predictor Estimate Std. Error t-value 

CO₂/Revenue ratio Q12_1 -0.12 0.147 -0.82 

 Q12_2 0.307 0.119 2.58 

 Q14_1 0.145 0.128 1.13 

 Intercept 3.04 0.681 4.47 

 

The results indicate that neither coherent communication (Q12_1) nor the formal prioritisation 

of environmental objectives (Q14_1) are significantly associated with improvements in the 

emissions-to-revenue ratio. By contrast, the only statistically significant predictor is Q12_2 (β 

= 0.307; p < 0.05), which captures employees’ clear understanding of environmental and CO₂ 

objectives. 

This outcome is consistent with the broader pattern observed in the previous analyses: 

declarative or formal approaches—such as the attribution of priorities or the mere 

communication of objectives—are insufficient to generate tangible improvements in 

environmental and economic performance. Instead, what proves decisive is the operational and 
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organisational translation of these objectives. In this case, the dissemination of a clear 

understanding of environmental objectives among employees emerges as the key factor, as it 

enables the alignment of the entire organisation and transforms strategic commitments into 

concrete actions. 

These findings reinforce the idea that corporate sustainability cannot be pursued through purely 

declarative or symbolic approaches. Instead, it requires a practical and organisational 

commitment that integrates innovation, investment, and inter-organisational cooperation, while 

ensuring the active involvement of human resources. 
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4.3.6. Relationship between environmental performance and revenue growth 

 

To investigate the relationship between environmental improvements and economic 

performance, we conducted an Ordinary Least Squares (OLS) regression using revenue growth 

(Q9_1) as the dependent variable and the five dimensions of environmental performance (Q10) 

as explanatory variables. Specifically, the analysis assessed whether changes in direct and 

indirect emissions (Scopes 1–3), offsetting activities, and emission intensity relative to revenue 

are associated with higher or lower revenue growth over the past three years. 

The dependent variable is revenue growth (Q9_1) and the regression was estimated via OLS 

with robust standard errors to correct for potential heteroskedasticity. 

Variable Estimate Std. Error t-value 

(Intercept) 4.33 0.835 5.19 

Q10_1: Scope 1 emissions 0.160 0.254 0.63 

Q10_2: Scope 2 emissions -0.771 0.283 -2.73 

Q10_3: Value chain emissions (Scope 3) 0.066 0.188 0.35 

Q10_4: Offsetting activities 0.128 0.124 1.03 

Q10_5: CO₂/Revenue ratio 0.703 0.218 3.23 

 

The results indicate that improvements in emission intensity relative to revenue (Q10_5) are 

positively and significantly associated with higher revenue growth (β = 0.703, p < 0.01). This 

finding suggests that firms that successfully reduce their CO₂ intensity tend to experience 

superior economic performance, highlighting the strategic value of decarbonization as an 

efficiency driver. Conversely, reductions in Scope 2 emissions (Q10_2) show a significant 

negative association with revenue growth (β = -0.771, p < 0.01). This could reflect the costs 

and challenges associated with transitioning to lower-carbon energy sources, which may 

temporarily burden financial outcomes. The remaining variables—Scope 1 emissions (Q10_1), 

Scope 3 emissions (Q10_3), and offsetting activities (Q10_4)—do not display statistically 

significant relationships with revenue growth, suggesting that their economic impacts may be 

either indirect, long-term, or more dependent on sector-specific dynamics. 

Overall, these results provide mixed evidence: while decarbonization efforts aimed at reducing 

emission intensity appear to support both sustainability and economic objectives, certain short-

term trade-offs (e.g., Scope 2 reductions) may challenge firms in the transition phase. This 

highlights the importance of adopting integrated strategies that balance environmental 

improvements with financial sustainability. 
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4.3.7. Relationship between C02 performance and collaboration with suppliers and 

stakeholders 

 
To examine the role of collaboration in the sustainable transition, an Ordinary Least Squares 

(OLS) regression was estimated with overall C02 performance (Q10) as the dependent variable 

and all sub-items of Q15 (supplier collaboration) and Q16 (stakeholder collaboration) as 

independent variables. The purpose was to assess whether, and to what extent, collaborative 

practices along the supply chain and with external stakeholders contribute to improved C02 

performance outcomes. 

The Dependent variable (Y) is the overall CO2 performance, measured as the mean score of the 

five Q10 sub-items, while independent variables (X) are all sub-items of Q15 (supplier 

collaboration) and Q16 (stakeholder collaboration). 

The estimated model is the following: 

 

Q10=  .0 + .%/15_1	 +	.%/15_1	 +		.!/15_2	 +	.&%/15_3	 +	.'/15_4	 +	.-/16_1	 +
../16_2	 + .//16_3	 + .0/16_4	 +	2* 

 

Term Estimate Std. 

Error 

t-value 

(Intercept) 2.51 0.569 4.42*** 

Q151: Supplier collaboration for environmental 

improvement 

0.399 0.212 1.88* 

Q15_2: Supplier collaboration to reduce environmental 

impact of activities 

-0.350 0.212 -1.65 

Q15_3: Joint planning with suppliers on CO₂ issues -0.079 0.142 -0.56 

Q15_4: Supplier collaboration to reduce product/material 

CO₂ impact 

0.376 0.126 2.99*** 

Q16_1: Stakeholder collaboration on new low-carbon 

technologies 

-0.025 0.165 -0.15 

Q16_2: Regular stakeholder interaction to reduce 

emissions 

0.157 0.188 0.83 

Q16_3: Stakeholder involvement in decarbonization 

targets 

0.045 0.100 0.45 

Q16_4: Joint work with stakeholders on low-carbon 

solutions 

-0.050 0.135 -0.37 
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The results indicate that supplier collaboration emerges as more influential than stakeholder 

collaboration. 

Specifically, Q15_4 (collaboration with suppliers to reduce the carbon footprint of products and 

materials) shows a strong positive and statistically significant effect (β = 0.376, p < 0.01), 

suggesting that firms that actively engage their suppliers in decarbonizing inputs and products 

report better CO₂ performance outcomes. Similarly, Q15_1 (joint environmental improvements 

with suppliers) displays a positive coefficient with weak statistical significance, highlighting a 

potentially meaningful contribution of supplier partnerships to environmental outcomes. 

By contrast, the coefficients for stakeholder collaboration variables are statistically 

insignificant, indicating that broader stakeholder engagement does not show a measurable 

impact on CO₂ performance in this sample. 

Overall, the findings point to a supply-chain-centred approach as a critical driver of emission 

reductions, while stakeholder-oriented activities appear less directly tied to measurable 

improvements in C02 emissions. This suggests that firms may derive more immediate 

environmental benefits by strengthening partnerships with suppliers, particularly in redesigning 

products and materials for lower carbon intensity, compared to more diffuse forms of 

stakeholder engagement. 
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4.4. Cluster analysis 

 

Cluster analysis (or clustering) is an exploratory multivariate technique that partitions a set of 

observations into groups (clusters) such that objects within the same cluster are more like each 

other than to those in different clusters, based on selected characteristics (Everitt, Landau, Leese 

& Stahl, 2011; Backhaus, Erichson, Gensler & Weiber, 2023). It is widely used in social 

sciences, strategic management, and sustainability research to identify latent typologies or 

strategic groupings among firms, without imposing predefined categories (Backhaus et al., 

2023; Everitt et al., 2011). 

In the context of assessing sustainability strategies and performance, cluster analysis offers 

several advantages: 

• It enables the detection of naturally occurring profiles of firms (e.g., differing in 

innovation, governance, environmental priority). 

• It helps capture the multidimensionality of sustainability trajectories, recognizing that 

firms may excel on some dimensions but lag on others. 

• It allows for more nuanced policy or managerial recommendations by revealing which 

characteristics co-occur in high-performance vs. low-engagement firms. 

 

Given these motivations, I have performed three separate cluster analyses using R-studio, each 

focusing on different but related dimensions of corporate sustainability maturity. The goal is to 

compare profiles that emerge under different combinations of variables, to see which aspects 

(innovation, collaboration, governance, environmental/climate strategy, performance) most 

strongly differentiate firms.  

The analysis is structured into three subsections. First, firms are profiled based on their 

commitment to innovation, collaboration, environmental priorities, and performance outcomes, 

with the aim of identifying whether distinct archetypes can be observed within the sample 

(Section 4.4.1). Second, the focus shifts to the role of communication, collaboration, and 

barriers to CO₂ reduction, providing a governance-oriented perspective on how firms articulate 

and operationalise their environmental objectives (Section 4.4.2). Finally, the third analysis 

examines the interplay between firm size, economic and environmental performance, and the 

priority attributed to CO₂ reduction, thereby linking structural characteristics to sustainability 

engagement (Section 4.4.3). 

Taken together, these three cluster analyses offer a nuanced understanding of the diversity of 

corporate sustainability pathways. They illustrate that firms are not homogeneous in their 

response to environmental challenges, but instead follow differentiated trajectories—ranging 
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from reactive compliance-driven behaviours to advanced integration of sustainability into 

business models. This multidimensional perspective enriches the interpretation of the 

regression results presented earlier, providing empirical evidence that both internal governance 

practices and external collaboration mechanisms are essential in shaping firms’ progress 

towards sustainable transformation. 
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4.4.1. Cluster analysis: profiling firms by innovation, collaboration, priority assigned to CO2 

reduction and environmental performance 

 

A cluster analysis was conducted to assess whether the firms in the sample could be grouped 

according to multiple sustainability-related dimensions. Specifically, the analysis focused on 

the following aspects: 

• Commitment to reducing CO₂ emissions through product and process innovation (Q2, 

Q5) 

• Environmental performance (Q8) 

• Variation in environmental results over time (Q10) 

• Strategic priority assigned to environmental issues and CO₂ reduction (Q14) 

• Collaboration with stakeholders (Q16) and collaboration with suppliers (Q15) 

 

The analysis was performed using R-Studio, and the results identified three distinct clusters of 

firms. Table below summarises the average values (on a 1–7 scale) across the main dimensions 

considered. 

CLUSTER N Q2+Q5 Q15 Q16 Q15 + Q16 Q14 Q8 

1 – laggards 14 4.22 3.48 2.70 3.09 3.89 4.47 

2 – leaders 27 5.94 5.56 5.21 5.38 6.09 5.72 

3 – intermediates 22 5.05 4.47 4.11 4.29 5.24 4.99 

 

The three clusters can be interpreted as follows: 

• Cluster 1 (red) – “Low innovators, weak collaborators.” Composed of 14 firms, this 

group shows consistently lower-than-average scores across almost all dimensions. 

These firms demonstrate limited engagement with sustainability strategies, adopting a 

predominantly reactive rather than proactive approach. 

• Cluster 2 (green) – “Leaders: high innovators & collaborators.” This is the most 

advanced group, comprising 27 firms. They exhibit the highest values in innovation, 

collaboration, and environmental priority, and achieve superior environmental 

performance. These companies can be considered sustainability frontrunners, having 

successfully integrated innovation, collaboration, and environmental strategy into their 

business models. 

• Cluster 3 (blue) – “Intermediate / transitioning firms.” This cluster includes 22 firms 

positioned in an intermediate zone. They record moderate-to-high scores in innovation 



 

 109 

and sustainability engagement but without yet achieving the consolidated results of the 

leaders. These firms appear to be in a transition phase, investing significantly in 

sustainability but still in the process of translating these efforts into robust performance 

outcomes. 

 

The graphical representation (Figure 6) illustrates the distribution of firms across the three 

clusters using a Principal Component Analysis (PCA) on the standardised indices: 

 

• PC1 (53.1% of the variance) primarily 

captures differences in innovation, 

collaboration, and environmental priority 

among firms. 

• PC2 (14.9% of the variance) reflects more 

specific variations related to collaboration 

and performance. 

 

Figure 6 - Source: developed by author. 

 

In the PCA projection, Sustainability Leaders (Cluster 2) are positioned on the left-hand side 

of PC1. This spatial arrangement does not imply weaker performance; rather, it reflects the 

arbitrary orientation of the first principal component. In fact, Cluster 2 clearly demonstrates the 

highest mean scores across innovation, collaboration, and environmental priority, confirming 

their status as the most advanced firms in the sample. 

The results of this cluster analysis provide valuable insights into the heterogeneity of corporate 

sustainability strategies. The identification of three distinct groups illustrates that firms are not 

homogenous in their approach to integrating sustainability, but rather follow diverse pathways. 

The Laggards represent organisations that remain at an early stage of engagement. Their 

relatively low levels of innovation and collaboration suggest a reactive stance, often limited to 

compliance with minimum regulatory requirements rather than proactive environmental 

strategies. 

The Leaders, on the contrary, embody the most advanced firms in the sample. Their consistently 

high scores across all dimensions demonstrate that it is possible to simultaneously pursue 

innovation, collaboration, environmental priority, and performance. These companies can thus 

be considered benchmarks and potential role models, showing how sustainability can be 

embedded as a strategic driver of competitiveness. 
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The Intermediate group highlights a transitional state. These firms are investing significantly in 

innovation and sustainability initiatives, but their efforts have not yet translated into equally 

strong outcomes, particularly in terms of performance. This suggests the presence of time lags, 

cost pressures, or market constraints that delay the realisation of benefits. Over time, these firms 

may converge towards the Leaders if their strategies are consistently implemented and 

supported by adequate governance structures. 

In conclusion, this cluster analysis confirms that firms’ trajectories towards sustainability are 

highly differentiated. While some organisations have already achieved an advanced and 

integrated profile, others are still in transition or remain at a basic stage of engagement. These 

findings underscore the importance of context-specific managerial and policy interventions: 

• For Laggards, support should focus on building capabilities and creating incentives to 

move beyond compliance. 

• For Intermediates, efforts should concentrate on removing barriers that prevent 

innovation and collaboration from generating tangible results. 

• For Leaders, the challenge lies in consolidating their role as frontrunners and 

demonstrating the long-term value of sustainability integration. 

Overall, the analysis provides a nuanced picture of how innovation, collaboration, and 

environmental strategies interact with performance, highlighting both the opportunities and the 

challenges that firms face in aligning business success with sustainability objectives. 

The findings from the cluster analyses complement the OLS regressions by offering a 

multidimensional perspective on firms’ sustainability strategies. While the regression models 

identified specific drivers—such as Scope 3 emission reductions, life-cycle product design, and 

structured supplier collaboration—as significant determinants of performance, the cluster 

analyses illustrate how these factors coalesce into distinct corporate profiles. In particular, the 

identification of “Leaders” confirms that the simultaneous integration of innovation, 

collaboration, and strategic prioritisation is associated with superior environmental and 

economic outcomes, thereby reinforcing and contextualising the econometric evidence. 

 

 

 

 

 

 

 



 

 111 

4.4.2. Cluster analysis on communication, collaboration and barriers to CO2 reduction 
 

To further investigate the heterogeneity of firms’ climate governance practices, a cluster 

analysis was performed using three key dimensions: clarity and coherence of communication 

of environmental objectives (Q12_1), collaboration with suppliers and stakeholders to reduce 

CO₂ emissions (Q15 and Q16), and the perceived difficulty in achieving decarbonisation targets 

(Q11_2). These variables were selected as they capture central aspects of climate governance: 

the internal capacity to communicate objectives, the ability to activate external networks, and 

the challenges faced in operationalising commitments. 

 

Cluster n Communication 

(Q12_1) 

Supplier 

collab. 

(Q15) 

Stakeholder 

collab. (Q16) 

Collab. 

index 

Difficulty 

(Q11_2) 

1 17 6.12 5.99 5.82 5.90 5.06 

2 17 4.82 3.65 2.69 3.17 5.47 

3 29 5.86 4.59 4.28 4.44 5.17 

 

The analysis, conducted through k-means clustering with k = 3, revealed the presence of three 

distinct groups of firms (Table X). 

• Cluster 1 – Advanced communicators and collaborators (n = 17). This group is 

characterised by very high scores in communication clarity (mean = 6.12) and 

collaboration with suppliers (5.99) and stakeholders (5.82). Firms in this cluster 

represent the most advanced profile, integrating strong governance practices with 

extensive external engagement. Nevertheless, the perceived difficulty in achieving CO₂ 

reduction targets remains relatively high (5.06), suggesting that even the most advanced 

firms face structural or operational challenges. 

• Cluster 2 – Low collaboration, high difficulty (n = 17). These firms display the lowest 

values across communication (4.82), supplier collaboration (3.65), and stakeholder 

collaboration (2.69). At the same time, they report the highest perceived difficulty in 

reducing emissions (5.47). This profile reflects companies that lack both internal clarity 

and external support, and therefore perceive the transition as particularly complex. 

• Cluster 3 – Intermediate / transitioning firms (n = 29). Firms in this group occupy a 

middle ground, with moderately high scores in communication (5.86) and collaboration 

(4.44), but without reaching the levels of Cluster 1. The perceived difficulty is 
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comparable to the other clusters (5.17). These companies appear to be in a transition 

stage, showing awareness and engagement but not yet fully aligned with best practices. 

 

The results are illustrated in Figure 7, which projects firms onto two principal components (PC1 

= 56% of variance, PC2 = 21.1%). The first component primarily reflects differences in 

communication and collaboration, clearly separating the three clusters along a continuum from 

low-engagement firms (Cluster 2, left) to advanced leaders (Cluster 1, right). The second 

component captures more subtle variations, related 

mainly to collaboration patterns and perceived 

barriers. The ellipses indicate intra-cluster 

variability: Cluster 1 (advanced firms) is relatively 

compact, reflecting a homogeneous profile, while 

Cluster 3 (transitioning firms) shows greater 

dispersion, suggesting diverse approaches within 

this group. 

Figure 7 - Source: developed by author. 

 

Overall, the findings highlight three differentiated pathways in climate governance. Firms with 

high levels of communication clarity and collaboration (Cluster 1) stand out as role models, but 

they still perceive significant barriers to implementation. Firms in Cluster 2 illustrate the risks 

of weak governance and limited collaboration, which exacerbate the challenges of 

decarbonisation. Cluster 3 shows that many firms are in an intermediate stage, moving toward 

stronger integration of climate governance but with uneven progress. These insights reinforce 

the idea that clear communication and structured collaboration with suppliers and stakeholders 

are key enablers of successful climate strategies, while also showing that perceived difficulties 

remain high across all groups, signalling the need for stronger institutional support, regulatory 

clarity, and resource mobilisation. 
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4.4.3. Cluster Analysis on firm size, economic and environmental performance and priority 
attributed to CO2 reduction 

 

To further explore the heterogeneity of the sample, a cluster analysis was conducted by 

grouping firms according to four key dimensions: firm size (measured by number of 

employees), economic performance (Q9), environmental performance (Q10), and the strategic 

priority attributed to environmental issues and CO₂ reduction (Q14). The objective was to 

examine whether companies with similar profiles along these variables could be identified, 

thereby revealing distinct approaches to balancing economic and environmental objectives. 

 

Cluster n Mean 

Employees 

Median 

Employees 

Mean Economic 

Performance 

Mean 

Environmental 

Performance 

1 – 

Intermediate 

firms 

27 1453 500 4.30 4.96 

2 – Pragmatic 

firms 

24 426 150 5.40 4.00 

3 – Leaders 12 1314 243 6.50 5.68 

 

The k-means algorithm (k = 3) identified three clusters with clearly differentiated profiles. The 

first cluster (n = 27) is composed of intermediate firms, with a relatively large average size 

(mean employees = 1,453; median = 500), but only moderate environmental performance 

(mean = 4.96) and the lowest economic performance among the three groups (mean = 4.30). 

These firms appear to be in a transitional stage, combining some environmental commitment 

with economic outcomes that remain below expectations. The second cluster (n = 24) consists 

of smaller firms (mean employees = 426; median = 150), which show the weakest 

environmental performance (mean = 4.00) but moderately positive economic results (mean = 

5.40). This suggests that these firms adopt a pragmatic stance, prioritising financial stability 

and competitiveness over sustainability engagement. Finally, the third cluster (n = 12) 

represents the “sustainability leaders,” with above-average performance on both economic 

(mean = 6.50) and environmental (mean = 5.68) dimensions. While not necessarily the largest 

firms in the sample (mean employees = 1,314; median = 243), these companies have managed 

to integrate environmental priorities into their strategies, demonstrating that sustainability can 

coexist with superior economic outcomes. 
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The PCA representation (Figure 8) further illustrates this segmentation. The first principal 

component (PC1, 37.9% of explained variance) captures differences in economic and 

environmental performance, while the second 

component (PC2, 26.1%) reflects variation in 

firm size and specific performance 

dimensions. In this space, the three groups are 

clearly separated: cluster 3 firms occupy the 

top-right area, signalling their dual strength in 

economic and environmental domains; cluster 

2 firms are positioned on the left, reflecting 

lower environmental engagement; and cluster 

1 firms lie in a central position, indicating an 

intermediate and mixed profile. 

Figure 8 - Source: developed by author. 

 

Overall, this analysis highlights that sustainability trajectories are not uniform across firms. 

While a small group of leaders succeeds in aligning environmental and economic objectives, a 

larger number of firms either remains pragmatic, privileging short-term economic stability, or 

occupies a transitional stage with uneven results. These findings suggest that firm size alone is 

not a determinant of sustainability leadership; rather, it is the ability to strategically prioritise 

environmental objectives and integrate them into broader business models that differentiates 

leaders from laggards. 
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4.5. Conclusions and critics 

 
The descriptive analysis of the data collected through the survey reveals a complex picture, 

characterised by a strong commitment of the firms in the sample—organisations certified under 

EMAS, validated by the SBTi, or recognised by Il Sole 24 Ore as sustainability leaders—yet 

also by significant gaps between areas that are more easily manageable and organisational or 

supply chain dimensions that remain critical. 

A first positive element concerns the commitment to reducing direct emissions (Scope 1) and 

indirect emissions from purchased energy (Scope 2), which record the highest average values 

(6.06 and 6.00 respectively on a 7-point Likert scale, Q1). These results are consistent with 

environmental performance indicators: the use of renewable energy (Q8_4 = 5.86) emerges as 

the area of greatest perceived improvement, followed by the reduction of environmental 

incidents (Q8_1 = 5.33) and the decreased use of fossil energy (Q8_3 = 5.32). Overall, the 

commitment to directly controllable emissions appears strong and relatively homogeneous 

across firms, confirming that the energy transition has so far been pursued mainly through 

internal measures linked to efficiency improvements. 

However, the reduction of emissions along the value chain (Scope 3) emerges as the main 

criticality. With an average of 5.19 (Q1_S3) and a high standard deviation (1.39), the data 

highlight heterogeneous levels of commitment, further confirmed by the almost neutral value 

of Q10_3 (4.44). Collaboration practices with suppliers and stakeholders remain partial and 

fragmented (Q15 ≈ 4.6–4.8; Q16 ≈ 4.1–4.5), focusing primarily on reducing the impact of 

products and raw materials (Q15_4 = 4.81), while joint planning and the co-development of 

structured low-emission solutions remain underdeveloped. This suggests that, although Scope 

3 is widely acknowledged as critical, it is still approached in a sectoral manner, without 

integrated and long-term strategies. 

At the level of internal governance, the results indicate moderate effectiveness in 

communicating environmental objectives (Q12_1 = 5.65) and in disseminating plans across 

organisational units (Q12_4 = 5.11). However, employee understanding appears weaker 

(Q12_2 = 4.92), and a non-negligible share of respondents considers the objectives 

insufficiently clear (Q12_3 = 3.43). This highlights a gap between formal communication and 

actual internalisation, which risks undermining the effectiveness of strategies if not supported 

by training, incentive systems, and widespread accountability. 

Strategic ambition also reveals a mixed picture. Alignment with European and scientific targets 

registers relatively high scores (Q6_1 = 5.30, Q6_2 = 5.38), indicating a strong embedding of 

corporate policies in the main regulatory and scientific frameworks. Nevertheless, external 
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validation of targets through initiatives such as SBTi remains limited (Q6_3 = 4.32, with the 

highest variability), as does explicit commitment to climate neutrality, which records an average 

of 4.94. This situation is further confirmed by the analysis of time horizons for achieving net 

zero: only 16.7% of firms state their intention to reach neutrality by 2030, while 28.6% have 

not yet defined a clear objective (Q7). Such evidence raises questions about the credibility and 

robustness of climate pledges, which risk remaining aspirational statements unless 

accompanied by verifiable commitments and timelines consistent with the 1.5°C pathway. 

Another relevant aspect concerns the prioritisation of environmental issues. Firms declare that 

they attach considerable importance to the achievement of objectives (Q14_1 = 5.46) and to the 

reduction of impacts (Q14_4 = 5.40), yet the item relating to specific investments records a 

lower score (Q14_3 = 5.06). This suggests that the rhetoric of environmental priority does not 

always translate into a proportionate financial commitment, leaving room for a potential 

misalignment between strategic vision and resource allocation. 

From the perspective of economic performance, the survey data reveal a moderately positive 

picture: revenue growth (Q9_1 = 5.32), net profit (Q9_2 = 5.10), ROS (Q9_3 = 5.03) and ROI 

(Q9_4 = 5.08) all show average improvements, with median values between 5 and 6. This 

finding is significant, as it confirms that environmental sustainability efforts do not appear 

incompatible with maintaining sound economic performance; on the contrary, they may 

reinforce it, in line with the literature that identifies sustainability strategies as a source of 

resilience and competitiveness. 

Finally, it is noteworthy that decarbonisation is predominantly perceived as an opportunity 

(73%, Q18), rather than as a threat (9.5%) or a neutral risk (17.5%). This cultural attitude 

represents an important symbolic asset for firms, as it facilitates the adoption of innovative 

strategies and strengthens legitimacy in the eyes of stakeholders and investors. However, even 

in this case, optimism risks remaining aspirational if not accompanied by externally validated 

targets, structured supply chain collaborations, and consistent investment. 

In summary, the survey results outline a sample of advanced firms that have consolidated 

progress on Scope 1 and 2, achieving positive outcomes also in economic terms, yet still 

displaying structural weaknesses with respect to Scope 3, the internal clarity of objectives, the 

external validation of strategies, and the translation of declared priorities into concrete 

investments. The transition from declarative intent to measurable and credible emissions 

reductions represents the main challenge these firms must address in order to maintain their 

leadership and contribute meaningfully to global climate goals. 
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Regarding the empirical analysis, a central element emerging from the cluster analysis concerns 

the average level of performance observed. Given that the sample consisted exclusively of 

EMAS-certified firms, companies committed to the Science-Based Targets initiative (SBTi), or 

those listed by Il Sole 24 Ore as sustainability leaders, higher and more homogeneous average 

scores could have been expected, reflecting an advanced degree of maturity in sustainability 

management. By contrast, the cluster analyses reveal a more nuanced and less brilliant picture 

than anticipated, characterised by marked heterogeneity and results which, although positive in 

some cases, are often only moderate. 

The first analysis (4.4.1) is emblematic. While identifying a group of “leaders” (Cluster 2) with 

very high mean values in innovation (5.94), supplier collaboration (5.56), stakeholder 

collaboration (5.21), environmental priority (6.09), and environmental performance (5.72), 

more than half of the sample does not reach these levels. Firms in Cluster 3 (“intermediate”) 

record significantly lower scores: 5.05 in innovation, 4.47 in supplier collaboration, 4.11 in 

stakeholder collaboration, 5.24 in strategic priority, and 4.99 in performance. Cluster 1, 

composed of “laggards,” presents even lower averages (e.g. 3.48 in supplier collaboration and 

2.70 in stakeholder collaboration). These findings suggest that, although a group of truly 

advanced firms exists, a considerable share of the sample – nearly 60% – falls at only 

intermediate or even low levels, pointing to uneven implementation of sustainability strategies. 

The second analysis (4.4.2) reinforces this impression. Even the most advanced firms (Cluster 

1) achieve very high scores in communication clarity (6.12) and collaboration (suppliers 5.99; 

stakeholders 5.82), yet simultaneously report a non-negligible perceived difficulty in reducing 

emissions (5.06 out of 7). This suggests that even the most mature companies perceive the 

transition as challenging, likely due to technological constraints, implementation costs, or 

sector-specific barriers. Conversely, firms in Cluster 2 (communication 4.82; supplier 

collaboration 3.65; stakeholder collaboration 2.69) report the highest level of perceived 

difficulty (5.47), confirming that weak governance and underdeveloped collaborative networks 

exacerbate transition barriers. Cluster 3, although positioned at intermediate levels 

(collaboration 4.44; difficulty 5.17), indicates that a substantial proportion of firms – nearly 

50% – have yet to achieve fully structured integration, remaining in a transitional stage. 

The third cluster analysis (4.4.3) further highlights the heterogeneity of the sample. Only a small 

group of “leader” firms (Cluster 3, representing 20% of the total) combine high economic 

performance (mean = 6.50) with high environmental performance (mean = 5.68), thus aligning 

with expectations for certified and recognised sustainable companies. However, the majority of 

firms do not belong to this advanced cluster. 
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“Intermediate” firms (Cluster 1), despite their significant size (mean = 1,453 employees), show 

only moderate economic (4.30) and environmental (4.96) performance. This outcome illustrates 

that company size does not in itself guarantee sustainability maturity. Even more critical is the 

case of “pragmatic” firms (Cluster 2), which constitute around 40% of the sample: while they 

record solid economic performance (5.40), their environmental scores are very low (4.00), 

signalling a strategy more oriented towards economic competitiveness than sustainability. 

This configuration raises important questions: despite certifications and sustainability 

recognitions, a considerable proportion of firms appears to prioritise short-term economic goals 

at the expense of emissions reduction and environmental performance. The gap between 

sustainability declarations and actual practices thus emerges clearly, tempering the image of 

homogeneous excellence that might be expected from a sample of formally advanced firms. 

Overall, these results highlight a critical issue: the presence of certifications and recognitions 

does not automatically translate into high and uniform performance. The average scores 

observed (often between 4 and 5 on a 1–7 scale) point to commitments that, in many cases, 

remain in a phase of consolidation. This suggests that, while certifications may incentivise the 

formalisation of strategies and the communication of sustainability commitments, they are not 

always sufficient to ensure the genuine and widespread internalisation of emission reduction 

practices and sustainable innovation. 

These findings are consistent with, and partially explained by, the results of the OLS regressions 

presented in the previous sections. The econometric models had indeed shown that specific 

drivers – Scope 3 emission reduction, life-cycle-oriented product design, and structured 

supplier collaboration – were strongly associated with better environmental and economic 

performance. However, the cluster analyses reveal that only a portion of firms has succeeded 

in translating these drivers into systematic practices and concrete results, while many remain 

anchored at a declarative level or to fragmented initiatives. This explains the observed gap 

between the “leader” position of some firms and the weaker or more uncertain situation of 

others. 

From a theoretical perspective, these results contribute to the debate on the distinction between 

symbolic and substantive sustainability practices (Meyer & Rowan, 1977; Cho et al., 2015). 

The moderate performance of certified firms may reflect, at least in part, symbolic practices 

aimed at meeting institutional or reputational requirements, without a genuine translation into 

substantial changes in production processes. 

In summary, the cluster analyses highlight a tension between the expectations associated with 

the profile of the firms under study and the actual performance observed. On the one hand, there 

are companies that have successfully integrated innovation, collaboration, and environmental 



 

 119 

priorities into coherent and high-performing strategies. On the other hand, a significant 

proportion of the sample remains in a transitional or partially implemented stage. These results 

not only temper the “idealised” image of certified and recognised firms but also underscore the 

importance of strengthening governance, accountability, and monitoring mechanisms to ensure 

that declared sustainability commitments translate into real environmental and economic 

benefits. 
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CONCLUSIONS 
 

The analysis of the first two chapters clearly shows that sustainability must be understood as a 

systemic and multidimensional challenge, positioned at the intersection between non-

negotiable ecological constraints (planetary boundaries) and the organisational capacity for 

operational translation. The first chapter reconstructed the evolution of the concept of 

sustainability, from the Brundtland Report to more recent international agreements such as the 

Paris Agreement and the European Green Deal, demonstrating that sustainable development 

can no longer be conceived as a compromise between economic growth and environmental 

protection, but rather as a paradigm grounded in the biophysical limits defined by the Planetary 

Boundaries. In this perspective, sustainability emerges as a structural constraint that requires a 

profound rethinking of production, consumption and governance models, moving beyond an 

instrumental dimension to assume a normative and ethical character. 

The second chapter deepened the role of organisations within this framework, highlighting how 

Management Control Systems (MCS) and carbon accounting constitute crucial nodes for 

translating macro-level objectives into micro-level practices. However, theoretical analysis and 

empirical cases revealed a substantial gap between strategic declarations and effective 

implementation, often marked by tensions and risks of greenwashing. MCS appear not as mere 

technical instruments, but as governance devices that reflect priorities, institutional logics and 

power relations. Their configuration can orient companies towards models consistent with 

planetary limits or, conversely, perpetuate extractive and short-sighted practices. The growing 

centrality of carbon accounting and recent regulatory developments, such as the CSRD and the 

GHG Protocol, demonstrate how regulatory pressure is progressively imposing more 

comprehensive reporting, including Scope 3 emissions, while simultaneously posing 

considerable cultural and organisational challenges. 

Taken together, the two chapters converge in framing sustainability as a transformation that 

requires both a solid theoretical foundation, grounded in the awareness of global ecological 

limits, and a profound rethinking of corporate management tools. The transition towards a low-

carbon economy therefore entails a dual challenge: on the one hand, the internalisation of 

planetary constraints within global policies and institutions; on the other, the reformulation of 

control, reporting and governance systems, so that they become platforms for innovation and 

responsibility capable of combining economic resilience, social justice and respect for 

ecological thresholds. 
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Chapter 3 outlined the methodological foundations of the empirical investigation, illustrating 

the rationale behind the choice of a survey-based approach for the study of corporate 

sustainability practices and CO₂ emissions management strategies. The construction of the 

structured questionnaire and the targeted selection of Italian firms involved provided a robust 

framework, capable of delivering a reliable picture of both the strategic orientations and the 

operational practices adopted by firms in facing climate challenges. By defining measurable 

variables and integrating analytical tools such as descriptive statistics, regression models and 

cluster analysis, the research laid the groundwork for a multidimensional understanding of 

corporate strategies, linking organisational behaviours to theoretical debates on sustainability 

and management control systems. 

In continuity with this methodological framework, Chapter 4 aimed to empirically analyse the 

sustainability strategies and performance of the Italian firms included in the sample, combining 

two approaches: on the one hand, OLS regressions, designed to identify the main drivers of 

environmental performance and emissions reduction; on the other hand, cluster analyses, useful 

in providing a more articulated and multidimensional representation of organisational 

trajectories. The results reveal a complex picture, marked by both strengths and weaknesses. 

The OLS regressions demonstrated that variables such as life-cycle-oriented product design, 

targeted environmental investments and structured collaboration with suppliers emerge as 

significant determinants of improved environmental performance and, in particular, Scope 3 

emissions reduction. This confirms the importance of concrete and operational approaches to 

sustainability, as opposed to mere declarations of priority or planning unaccompanied by 

tangible actions. 

At the same time, the cluster analyses enabled the distinction of different profiles of firms. The 

identification of heterogeneous groups – leaders, intermediates and laggards – demonstrates 

that, even among EMAS-certified companies, those adhering to the SBTi, or recognised as 

leaders by Il Sole 24 Ore, there is no uniform approach to sustainability. While some firms have 

integrated innovation, collaboration and environmental priorities into their business models, a 

significant proportion of the sample remains in an intermediate stage or shows limited 

engagement, with average values often below expectations for organisations positioned as 

“advanced”. This gap between formal status and effective practices raises critical questions 

regarding the effectiveness of certifications and reputational labels as indicators of genuine 

sustainability integration. 

Another element that emerged concerns the management of timelines and challenges associated 

with decarbonisation objectives. Many firms acknowledge the complexity and effort required 

to achieve environmental targets, highlighting the need for advanced technical and 
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organisational capabilities. However, the findings on the time horizons for climate neutrality 

show a tendency to place milestones in the medium to long term (beyond 2035), with a 

significant proportion of companies yet to define a clear strategy. This suggests a risk of 

strategic delay, which could undermine the credibility of declared commitments. 

Overall, the chapter emphasised three key aspects. First, corporate sustainability cannot be 

interpreted as a linear and uniform pathway: differentiated trajectories exist, depending on 

internal factors (organisational capacities, investments, governance) and external ones 

(regulation, sectoral pressure, supply-chain relationships). Second, the real effectiveness of 

sustainability strategies lies not so much in the declaration of objectives as in the ability to 

translate them into concrete, measurable actions integrated into corporate processes. Third, the 

results suggest that the presence of certifications or public recognition, while signalling 

commitment, does not necessarily guarantee superior environmental performance or an 

advanced level of strategic maturity. 

Taken together, these findings reinforce the idea that the sustainability transition requires a 

systemic approach, based on robust governance, continuous innovation and collaboration along 

the value chain. At the same time, they highlight the importance of institutional policies and 

tools capable of reducing heterogeneity among firms and accelerating convergence towards 

practices that are genuinely consistent with international climate objectives. 
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