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Abstract 

This thesis investigates the impact of mandatory non-financial disclosure on firms’ cost of debt 

under the European Union’s Non-Financial Reporting Directive (NFRD). Using a difference-in-

differences estimation with propensity score matched samples of European and U.S. firms, we 

analyze whether the introduction of mandated non-financial reporting influences the cost of debt. 

The findings show that firms subject to the NFRD experience a significant reduction in borrowing 

costs compared to other firms, suggesting that increased ESG transparency mandated by regulation 

reduces lenders’ perceived credit risk. Furthermore, firms that engaged in voluntary non-financial 

reporting prior to the directive experienced an even greater decline in their cost of debt, although 

the reduction is moderate, it remains consistent with signaling theory. These findings imply that 

non-financial disclosure regulation not only improves information availability but also generates 

tangible financial benefits, reinforcing the materiality of non-financial information in debt markets. 

The results provide policy-relevant insights into the design of future non-financial reporting 

frameworks, such as the Corporate Sustainability Reporting Directive (CSRD), and highlight for 

firms the strategic importance of credible and proactive non-financial disclosure. 

Keywords: NFRD, CSRD, non-financial reporting, ESG disclosure, cost of debt, voluntary 

disclosure. 
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1. Introduction 

1.1 Background 

Corporate Social Responsibility (CSR) has emerged as a central focus for policymakers and firms 

over the past decades, driven by growing concerns about global warming and the role corporations 

play in accelerating environmental challenges. As sustainability has become an increasingly 

pressing issue, companies face heightened expectations from stakeholders, including investors, 

regulators, and consumers, to take responsibility for their environmental, social, and governance 

(ESG) practices. While these efforts are often framed in ethical terms, they also reflect firms’ 

strategic objectives. Adopting sustainable practices is frequently seen to manage risk, enhance 

reputation, and strengthen long-term profitability. As such, the growing demand for sustainability 

has been accompanied by the rise of regulatory frameworks aimed at enhancing corporate 

transparency, accountability, and performance (European Commission, 2021). 

This heightened awareness has increased demands for corporations to not only recognize their 

environmental and social impacts but also to disclose their efforts in addressing these concerns. 

Investors and financial institutions are increasingly incorporating sustainability criteria into their 

investment decisions, shifting their focus from solely evaluating financial performance to a broader 

consideration of a firm's sustainability impact (Amel-Zadeh & Serafeim, 2018). Firms no longer 

prioritize financial returns without demonstrating sustainable business practices, as sustainability 

efforts are now directly linked to financial performance, investment attractiveness, and overall 

market valuation (Wong et al., 2021; Friede et al., 2015). 

While extensive research documents that non-financial reporting significantly influences firms’ 

equity market performance, valuations, and equity financing costs (El Ghoul et al., 2011; Ng & 

Rezaee, 2015), the impact of ESG disclosures on firms’ borrowing conditions remains 

comparatively underexplored. Given Europe's predominantly bank-oriented financial system, in 

which debt financing is critical for corporate growth and stability, understanding debtholders' 

reactions to sustainability reporting becomes especially important. Transparent ESG disclosures 

could potentially lower perceived default risks, reduce informational asymmetries, and 

consequently lead to lower interest rates and overall borrowing costs (Eliwa et al., 2021; 
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Christensen et al., 2021). Conversely, increased regulatory burdens or disclosures of previously 

hidden ESG risks might negatively impact debtholders' perceptions, potentially raising borrowing 

costs. Thus, examining how mandated sustainability reporting translates into tangible financial 

outcomes, particularly cost of debt, is crucial for firms and policymakers alike. 

This European context, therefore, presents an especially suitable setting to investigate these 

dynamics further for several reasons. First, Europe has historically been at the forefront of global 

sustainability regulation, making it an ideal testing ground for understanding the real-world 

impacts of ESG disclosure legislation on corporate financial decisions (Ioannou & Serafeim, 2017; 

Christensen et al., 2021). The EU’s proactive stance through comprehensive regulatory 

frameworks like the NFRD and CSRD provides a clear natural experiment to observe how 

mandatory ESG reporting affects firm behavior, specifically regarding debt financing decisions 

(Hummel & Jobst, 2024; Grewal, Riedl & Serafeim, 2019). Second, Europe's financial markets 

differ significantly from other major economies, particularly the United States, as they are 

traditionally more reliant on bank-based financing rather than capital markets (La Porta et al., 

1999; Levine, 2002). Given that European firms heavily depend on debt instruments such as bank 

loans and corporate bonds (Demirgüç-Kunt & Levine, 2001; Allen & Gale, 2000), investigating 

how European debtholders respond to mandatory ESG disclosures directly addresses a critical and 

practical aspect of corporate financing. Therefore, insights from the European market can offer 

valuable guidance not only for European policymakers but also serve as a global benchmark for 

other regions considering similar regulatory frameworks (Ioannou & Serafeim, 2017; Christensen 

et al., 2021). 

1.1.1 Non-Financial Reporting Directive (NFRD) 

Recognizing the need for enhanced transparency and accountability, the European Union 

introduced the Non-Financial Reporting Directive (NFRD), formally known as Directive 

2014/95/EU, in 2014. The directive is a significant step toward improving corporate transparency 

and enhancing global sustainability by mandating certain firms to disclose non-financial 

information. Specifically, the NFRD applies to public-interest firms with an average of more than 

500 employees, requiring them to disclose non-financial information regarding environmental 

matters, social responsibility, human rights, anti-corruption policies, and board diversity 

(European Union, 2014). 
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The directive aims to reduce information asymmetry between firms and their stakeholders, 

enabling investors and other interested parties to make more informed decisions. By mandating 

sustainability disclosures, the NFRD has played a critical role in shifting stakeholder focus toward 

non-financial performance, ensuring that firms integrate non-financial factors into their business 

strategy. Existing research shows the financial implications of such sustainability efforts, which 

confirm that firms’ sustainability practices impact market valuation (Ye et al., 2022; Fatemi et al., 

2018), financial performance measured by Tobin’s Q (Wong et al., 2021), and even their ability to 

attract financing (Evdokimova & Kuzubov, 2021). 

1.1.2 The Role of Voluntary Non-Financial Reporting 

Before the implementation of the NFRD, some firms voluntarily disclosed non-financial 

information to demonstrate their commitment to sustainability and gain a competitive edge. Even 

firms not subject to the directive have chosen to report non-financial information when the 

perceived benefits, such as enhanced reputation, increased investor confidence, and stakeholder 

trust outweigh the associated reporting costs (Christensen et al., 2021). Voluntary reporting has 

thus served as a strategic approach to build legitimacy, reduce information asymmetry, and align 

with growing stakeholder expectations (Breijer & Orij, 2022; La Torre et al., 2018). 

Additionally, voluntary non-financial reporting has played a crucial role in shaping the regulatory 

environment by setting benchmarks and influencing the development of standardized reporting 

frameworks. Early adopters of sustainability reporting have helped to define best practices, 

contributing to the refinement of global reporting standards such as the Global Reporting Initiative 

(GRI), the Sustainability Accounting Standards Board (SASB), and the Task Force on Climate-

related Financial Disclosures (TCFD). These voluntary frameworks have guided corporate 

sustainability disclosures, ensuring consistency, comparability, and transparency even before 

regulatory mandates were imposed (GRI, n.d.). 

Another important aspect of voluntary reporting is its role in risk mitigation. Companies that 

engage in proactive disclosure can identify and manage ESG risks more effectively, reducing the 

likelihood of reputational damage, legal liabilities, and regulatory scrutiny. By integrating non-

financial reporting into their corporate governance structures, firms can improve decision-making 
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processes, enhance resilience to sustainability-related risks, and foster long-term value creation 

(Ioannou & Serafeim, 2017; Dhaliwal et al., 2011). 

Voluntary sustainability reporting has also influenced capital markets by attracting socially 

responsible investors (SRIs) and increasing access to green finance. Institutional investors 

increasingly consider ESG factors in their investment decisions, favoring firms with transparent 

sustainability practices. As a result, companies that engage in voluntary reporting may benefit from 

lower capital costs and a stronger competitive position in the market (Amel-Zadeh & Serafeim, 

2018; Dhaliwal et al., 2011; Friede et al., 2015). 

In addition to strengthening capital market performance, voluntary disclosure enhances 

stakeholder engagement more broadly. Companies that disclose non-financial information 

demonstrate accountability and responsiveness to societal concerns, fostering stronger 

relationships with customers, employees, and communities. Transparency regarding 

environmental impact and social initiatives can improve brand loyalty, employee satisfaction, and 

overall stakeholder trust, contributing to a firm’s long-term success (Ioannou & Serafeim, 2015). 

While voluntary reporting has undoubtedly influenced disclosure standards and improved 

stakeholder relations for many firms, its limitations must also be acknowledged. It is important to 

recognize that not all voluntary disclosures reflect deep or substantive ESG integration. Some 

firms engage in selective or symbolic reporting, emphasizing favorable aspects of their 

sustainability efforts while minimizing shortcomings, to strengthen their public image without 

necessarily driving meaningful change. This practice, often described as greenwashing, raises 

concerns about inconsistencies in disclosure quality and the potential for firms to exaggerate or 

misrepresent their sustainability performance to gain reputational benefits without delivering 

substantive improvements (Edmans, 2023). As a result, there have been increasing calls for 

regulatory intervention to ensure greater accountability, comparability, and reliability in non-

financial disclosures (La Torre et al., 2020). 

1.1.3 Corporate Sustainability Reporting Directive (CSRD) 

Recognizing the limitations of the NFRD and the need for more comprehensive and standardized 

sustainability reporting, the European Union adopted the Corporate Sustainability Reporting 

Directive (CSRD) in 2022, which will replace the NFRD as of January 2025. The CSRD builds 



5 
 

upon the foundation of the NFRD by expanding the scope of reporting requirements and ensuring 

that sustainability disclosures are more consistent, reliable, and comparable across firms. 

A major development is the adoption of European Sustainability Reporting Standards (ESRS), 

which ensure greater consistency and comparability of data across firms. The directive also 

introduces mandatory third-party assurance of ESG reports to improve reliability and credibility. 

In addition, sustainability disclosures must now be made in digital, machine-readable formats, 

increasing accessibility for investors, regulators, and other stakeholders (EU, 2022). 

The directive will be rolled out in stages, starting with companies already covered under the 

NFRD, followed by other large companies and listed small and medium enterprises (SMEs) over 

the next several years. Firms with prior NFRD experience or voluntary ESG infrastructure are 

expected to adapt more easily to the CSRD’s enhanced demands. For many firms, the transition 

involves rethinking internal systems, governance structures, and strategic priorities to embed 

sustainability into decision-making. The CSRD represents a major policy effort to link non-

financial reporting to capital market functioning more directly, aligning non-financial disclosure 

with investor needs and global sustainability goals (Hummel & Jobst, 2024). 

1.2 Purpose of Study 

The purpose of this study is to evaluate the impact of the NFRD on firms' cost of debt, with a 

particular focus on European firms that are subject to the directive’s disclosure requirements. 

Specifically, this research seeks to assess whether the implementation of the NFRD has led to a 

measurable reduction in the cost of debt for public-interest entities with more than 500 employees. 

Additionally, the study aims to explore whether firms that previously engaged in voluntary non-

financial disclosure experienced a greater reduction in borrowing costs compared to those that had 

not disclosed such information prior to the directive’s implementation. This leads us to our main 

research question:  

Does the NFRD reduce the cost of debt for European firms, and is this effect more pronounced 

among voluntary reporters compared to those disclosing due to regulatory mandate? 

The rationale behind this study comes from the growing emphasis on non-financial reporting in 

financial decision-making. There is an increasing recognition that transparency in ESG practices 
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can influence a firm's perceived credit risk, which in turn affects the cost of debt financing (Eliwa 

et al., 2021). The underlying assumption is that improved disclosure, particularly when mandated 

by regulation, reduces information asymmetry and enhances debtholders’ confidence in a firm’s 

long-term sustainability transformation and risk management. If mandatory non-financial 

reporting leads to a lower cost of debt, it would provide empirical evidence supporting the 

argument that regulatory-driven corporate transparency yields financial benefits beyond only 

compliance (Healey & Palepu, 2001). 

This study contributes to the literature by examining the underexplored link between non-financial 

disclosure and debt financing, particularly in a European setting. While studies have addressed the 

cost of equity, fewer have explored how mandated ESG disclosure influences debt markets. 

Research from India (Duggal et al., 2024) and Australia (Bhuiyan & Nguyen, 2020) has begun to 

fill this gap, but European-focused analyses remain limited. This research, therefore, provides 

timely and region-specific insight into a fast-developing regulatory and financial landscape. 

In addition, this research offers practical implications. For policymakers, it provides evidence of 

whether mandatory non-financial directives like the NFRD achieve both financial and 

sustainability goals, informing future policy under the CSRD (European Commission, 2023). 

Financial institutions may gain insight into how ESG disclosures shape borrower risk profiles, 

potentially refining credit risk models. If NFRD is found to significantly reduce the cost of debt, 

this suggests that non-financial reporting is financially material to lenders (Cuomo et al., 2022). 

For firms, this study provides insight into how ESG transparency affects debt financing conditions. 

As CSRD reporting becomes mandatory for more companies, understanding the financial upside 

of ESG investment is crucial. Firms pursuing green bonds or sustainability-linked loans may find 

that high-quality disclosure not only ensures compliance but also improves credit terms. 

Finally, this study evaluates the advantages of proactive ESG disclosure. If early voluntary 

reporters benefited more from the NFRD than late adopters, it would support a first-mover 

advantage. For firms outside current mandates, such as SMEs, this finding could encourage earlier 

engagement with sustainability reporting to reap long-term financial and reputational benefits. In 

conclusion, this research aims to clarify how regulatory-driven ESG transparency influences 

corporate borrowing costs, offering insights for academics, regulators, lenders, and firms alike.
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2. Theoretical Framework 

2.1 Non-Financial Disclosure as a Signal: Voluntary vs. Mandatory Reporting 

Non-financial reporting has become a central mechanism for firms to communicate their risk 

management practices, long-term objectives, and commitment to transparency. As non-financial 

disclosures have been institutionalized through regulation, investor expectations, and global 

standards, firms increasingly use ESG communication to legitimize their operations (Eccles et al., 

2014; Ioannou & Serafeim, 2017). This reflects a broader understanding that non-financial 

information, when credible and consistent, can influence capital allocation by shaping how 

external stakeholders evaluate firm behavior in uncertain environments (Christensen et al. 2021; 

Aguilera & Jackson 2006). 

While shareholder reactions to non-financial disclosures are well-documented, emerging research 

highlights important, but less explored, implications for debtholders (Christensen et al., 2021). 

Debtholders, unlike equity investors, prioritize downside risks, cash flow volatility, and 

governance failures, making them particularly sensitive to information that reduces uncertainty. 

ESG reporting can therefore function as a financial signal that improves credit evaluations. Eliwa 

et al. (2021) find that both ESG performance and disclosure are associated with lower borrowing 

costs in Europe, with proactive disclosure often rewarded for perceived governance quality, even 

when ESG performance itself is average. 

This signaling effect is especially pronounced in bank-based financial systems where debt 

financing dominates (La Porta et al., 1999; Demirgüç-Kunt & Levine, 2001). Stellner et al. (2015) 

demonstrate that firms with strong ESG practices benefit from narrower credit spreads and more 

favorable loan terms, an effect amplified in stakeholder-oriented environments. 

However, ESG transparency is not universally rewarded. Goss and Roberts (2011) find that for 

firms with low credit quality, discretionary ESG activities can be interpreted as a misallocation of 

resources, prompting lenders to impose higher spreads. The interpretation of non-financial 

disclosures depends heavily on the firm’s financial condition and the broader market environment. 

When firms are financially constrained, lenders may view sustainability initiatives as a potential 
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diversion from core operations. In these cases, transparency may expose rather than reduce 

perceived risk, particularly when disclosures are vague or disconnected from financial strategy.  

Before regulatory mandates like the NFRD, non-financial disclosure in Europe was largely 

voluntary. Under signaling theory, strong performers had an incentive to disclose voluntarily to 

distinguish themselves from lower-quality peers (Spence, 1973; Connelly et al., 2011). Voluntary 

disclosures often serve as credibility-enhancing mechanisms, signaling governance quality, ethical 

commitment, and long-term strategic orientation. Dhaliwal et al. (2011) show that voluntary non-

financial disclosures, especially when assured by third parties, are associated with lower capital 

costs. Ioannou and Serafeim (2017) further find that firms in stakeholder-oriented systems are 

more likely to engage in voluntary sustainability reporting, suggesting that institutional context 

reinforces this behavior. Voluntary disclosures are often more genuine and better integrated into 

corporate strategy, yielding stronger financial benefits. 

The introduction of the NFRD in 2017 fundamentally altered the non-financial disclosure 

landscape in Europe, shifting transparency from a voluntary signal to a compliance requirement. 

The directive aimed to enhance comparability, transparency, and investor confidence across EU 

markets, with the forthcoming CSRD expanding these obligations further. While mandatory 

frameworks like the NFRD promote standardized transparency, they also risk encouraging 

boilerplate disclosures that weaken credibility (Breijer et al., 2024). 

Nevertheless, mandatory disclosures can still reduce information asymmetry. Hummel and Jobst 

(2025) find that the implementation of the NFRD led to a significant reduction in loan spreads, 

particularly for firms where banks previously had limited non-financial information. In this 

context, mandatory reporting broadens the benefits of ESG transparency beyond early adopters, 

reinforcing the role of ESG information in financial analysis. However, mandatory disclosure also 

has limitations. Christensen et al. (2021) and Breijer et al. (2024) show that firms newly subject to 

non-financial reporting often rely on generic language, reducing the informativeness and 

credibility of disclosures. Moreover, mandatory transparency can reveal hidden sustainability 

risks, particularly in firms with underdeveloped ESG practices, as shown by Goss and Roberts 

(2011). This can increase the perceived borrower risk and raise financing costs. 
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Thus, while both voluntary and mandatory disclosures act as financial signals, their effectiveness 

depends on the quality, consistency, and strategic integration of the information provided. 

Voluntary reporters, with more mature ESG infrastructures, often deliver more decision-useful 

information. Overall, non-financial disclosure, whether voluntary or mandated, plays a critical role 

in shaping firms’ access to capital and borrowing conditions. 

2.2 Institutional Context and Disclosure Effectiveness 

The effectiveness of non-financial reporting in improving financial outcomes is not uniform across 

jurisdictions. Rather, it is deeply shaped by the institutional and financial system context in which 

firms operate. Organizational and institutional theories provide a valuable lens for understanding 

why non-financial reporting carries more weight in some environments than others. In stakeholder-

oriented systems, which are characterized by higher levels of coordination among economic actors, 

social expectations of corporate responsibility, and active policy interventions, non-financial 

disclosures have been shown to more likely influence capital allocation decisions (Aguilera & 

Jackson 2006; Matten & Moon 2008). 

Europe exemplifies such a setting. Stakeholder-oriented financial systems are often bank-based, 

meaning that corporate financing relies more on debt than equity. In these systems, lenders have a 

long-term relationship with firms and play an active role in monitoring performance and risk (La 

Porta et al. 1999; Demirgüç-Kunt & Levine 2001). This structure makes debtholders more 

receptive to non-financial information, particularly when it provides insight into governance 

quality, social risk, or environmental liability. As Stellner et al. (2015) argue, ESG disclosures tend 

to translate into more favorable borrowing conditions, specifically in stakeholder-dominated 

environments. 

The regulatory environment further enhances the impact of ESG reporting in Europe. Frameworks 

like the NFRD and the forthcoming CSRD do not merely mandate disclosure; they signal 

institutionalized societal expectations about the role of business in advancing environmental and 

social objectives. As DiMaggio and Powell (1983) explain, firms often conform to regulatory and 

normative pressures to gain legitimacy. This legitimacy effect can translate into tangible financial 

advantages when investors and creditors view transparent behavior as a proxy for sound risk 

management and ethical conduct. 
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Moreover, ESG scores and standardized sustainability disclosures provide external capital 

providers with information that traditional financial reports may omit. This is particularly valuable 

in high-leverage settings or where agency costs are pronounced. García-Sánchez et al. (2024) show 

that ESG scores capture additional information beyond conventional risk measures and are 

especially beneficial for firms with elevated debt levels or weak governance structures. When 

investors or banks lack prior detailed knowledge of a firm’s sustainability practices, mandatory 

reporting frameworks like the NFRD can serve as a crucial tool in reducing perceived uncertainty 

(Hummel & Jobst 2024). 

Importantly, the European setting also features a higher degree of policy coordination around ESG, 

which strengthens the impact of non-financial disclosures. Market actors in Europe, including 

banks, asset managers, and regulators, are increasingly required to integrate ESG considerations 

into investment and lending decisions. This creates a reinforcing institutional loop in which 

disclosures are not only made, but also actively used in pricing risk. Overall, the institutional 

setting in Europe fosters a culture where ESG disclosures are more likely to be meaningful, better 

integrated into financial decisions, and more strongly linked to corporate accountability. This 

makes it particularly favorable for regulatory frameworks like the NFRD to influence borrowing 

conditions, a dynamic far less likely in shareholder-oriented systems such as the United States, 

where firms face less pressure to disclose, and investors are more focused on short-term returns. 

2.3 Hypotheses Development  

The literature points to a growing recognition that non-financial reporting can influence firms’ 

financing conditions, particularly through its role in reducing information asymmetry. By 

mandating non-financial reporting for large firms, the NFRD aims to provide stakeholders with 

standardized, comparable data to improve transparency around sustainability performance and risk 

exposure. This type of regulatory intervention is especially significant in the European context, for 

two main reasons. 

First, Europe’s corporate financing environment is predominantly bank-based, meaning that debt, 

rather than equity, plays a central role in firms’ capital structures (La Porta et al., 1999; Demirgüç-

Kunt & Levine, 2001). As a result, debtholders hold substantial influence over firms’ ability to 

grow and remain financially stable. These debtholders are typically more risk-averse than equity 
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investors and highly sensitive to factors that could affect a firm’s long-term solvency and cash 

flow stability. ESG transparency, by offering clearer insight into how firms manage environmental 

and social risks, has the potential to directly influence how creditors perceive and price firm-

specific credit risks. 

Second, non-financial issues have become deeply embedded in European stakeholder 

expectations, policy agendas, and institutional norms (Aguilera & Jackson, 2006; Matten & Moon, 

2008). Investors, debtholders, regulators, employees, and civil society actors increasingly expect 

companies to not only perform financially but to operate responsibly and transparently. In such 

stakeholder-oriented environments, non-financial disclosures are more likely to be used in 

decision-making and interpreted as signals of legitimacy, risk management quality, and long-term 

orientation. This enhances the potential financial impact of regulations like the NFRD. 

Together, these factors suggest that mandatory ESG reporting in Europe may function as a 

confidence-building mechanism, when debtholders are better able to assess firms’ sustainability 

risks, they may reduce the risk premiums they apply to borrowing. However, existing literature 

also highlights that the benefits of mandatory reporting are not automatic. Firms with 

underdeveloped ESG practices or low reporting capacity often struggle to produce high-quality 

disclosures and may rely on vague or boilerplate language. In such cases, the intended transparency 

effects are diluted, and the informational value to debtholders is limited (Christensen et al., 2021; 

Breijer et al., 2024). Moreover, mandated reporting may surface previously unobserved ESG risks, 

which can increase perceived default risk and lead to higher borrowing costs, particularly for firms 

with weak sustainability performance (Goss & Roberts, 2011). These findings suggest that while 

mandatory non-financial reporting can generate positive financial outcomes, it may also produce 

unintended consequences for firms lacking credibility or preparedness. 

Despite these concerns, there is reason to believe that the NFRD, on average, improves access to 

credit for many EU firms. The directive enhances transparency across a wide range of firms and 

sets a minimum standard that debtholders could rely on, even if reporting quality varies. Evidence 

from both emerging and developed markets suggests that standardized non-financial reporting 

frameworks are generally associated with reduced perceived risk and more favorable financing 

terms (Lavin & Montecinos-Pearce, 2022; Eliwa et al., 2021). In the European context, 
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characterized by a stakeholder-oriented culture and a bank-dependent financial system, these 

effects may be especially pronounced. We therefore hypothesize that, in aggregate, firms subject 

to the NFRD experienced a reduction in their cost of debt following the implementation of 

mandatory non-financial reporting. 

H1: Firms subject to the NFRD experience a reduction in the cost of debt following the 

implementation of mandatory non-financial reporting.  

At the same time, it is unlikely that all firms benefited equally from the introduction of the NFRD. 

A key distinction exists between firms that engaged in non-financial reporting voluntarily prior to 

the directive and those that began disclosing only as a result of the regulatory mandate. This 

distinction is critical, as it speaks to differences in both intent and credibility. Firms with a history 

of voluntary ESG disclosure are more likely to have developed robust internal reporting systems, 

higher-quality sustainability data, and a stronger integration between disclosure content and 

broader corporate strategy. In these cases, reporting is not merely a compliance activity but part of 

a deliberate effort to communicate long-term risk management, stakeholder engagement, and 

corporate values. Such firms have signaled their commitment to transparency and sustainability 

prior to any legal obligation, which grants greater credibility to their disclosures in the eyes of 

external stakeholders. 

From a signaling theory perspective, voluntary disclosure is often interpreted as a mark of quality, 

an indication that the firm is confident in its ESG performance and willing to be held accountable. 

Financial institutions and investors tend to view these disclosures as more credible precisely 

because they are discretionary and often accompanied by more substantive, tailored information. 

In contrast, firms that began reporting only after the NFRD may be perceived as motivated 

primarily by regulatory compliance rather than strategic alignment. If such disclosures are vague, 

generic, or disconnected from actual sustainability practices, they may fail to reduce information 

asymmetry or build trust with debtholders. Standardized but shallow disclosures may lead to 

skepticism among market participants, who are increasingly sensitive to the difference between 

symbolic compliance and genuine ESG integration (Berg et al., 2021). 

While some scholars argue that the signaling value of voluntary disclosure is weakened once 

reporting becomes mandatory, this assumes a uniform level of disclosure quality across firms, 
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which empirical evidence often contradicts. Even in a regulated environment, variation in the 

depth, clarity, and consistency of ESG reporting remains substantial (Gerwing et al., 2022). 

Financial markets continue to reward firms that are perceived as credible, forward-looking, and 

proactive in managing non-financial risks. We therefore expect that the positive impact of the 

NFRD on borrowing conditions will be more pronounced among firms that were already 

voluntarily disclosing non-financial information prior to the directive. These firms, having 

established a track record of transparency, are better positioned to benefit from the credibility 

premium embedded in debtholders’ risk assessments. 

H2: The reduction in the cost of debt following the NFRD is greater for firms that engaged in 

voluntary ESG reporting prior to the directive’s implementation.  

In summary, these hypotheses aim to test both the overall effect of mandatory non-financial 

disclosure on cost of debt (H1), and whether firms with a history of voluntary disclosure are 

rewarded more strongly (H2). Together, they examine whether the financial impact of mandatory 

non-financial disclosure depends not only on regulation itself but also on firms’ history of non-

financial disclosure.  
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3. Data and Methodology 

3.1 Research Design 

This study adopts a difference-in-differences (DiD) approach to estimate the causal impact of the 

Non-Financial Reporting Directive (NFRD) on firms' cost of debt. In simple terms, DiD compares 

how two groups, one affected by a policy (the treatment group) and one unaffected (the control 

group), change over time. The DiD method is particularly appropriate for this analysis because it 

enables a clear comparison between changes in the cost of debt for firms subject to the NFRD 

(treatment group) and those unaffected by it (control group) over a specified timeframe (Schwerdt 

& Woessmann, 2020). By analyzing firm financial data both before and after the directive's 

introduction, DiD controls for pre-existing differences between groups and captures policy-

induced variations. This method effectively isolates the causal impact of the NFRD by accounting 

for confounding variables such as time-invariant firm characteristics and broader macroeconomic 

trends that affect all firms equally. Furthermore, DiD is commonly employed in empirical policy 

evaluation studies due to its strength in measuring the ex-post effects of regulatory interventions 

(Athey & Imbens, 2006). Additionally, this study extends the standard DiD model to also 

investigate whether firms with a history of voluntary non-financial reporting experience greater 

reductions in the cost of debt relative to firms without such prior reporting. The extension allows 

for nuanced insights into how historical disclosure practices may interact with mandatory reporting 

requirements introduced by the NFRD 

The treatment group comprises of European public-interest firms with more than 500 employees, 

which are the criteria for firms that are subject to the NFRD’s mandatory non-financial reporting 

requirements. In contrast, the control group includes firms not subject to the directive. The pre-

treatment period (2010–2016) captures firm financials before the NFRD was implemented, while 

the post-treatment period (2017–2023) reflects the directive’s effect. The effectiveness of the DiD 

approach relies on the parallel trends assumption, which suggests that without the policy or 

intervention, the treatment and control groups would have followed similar trends over time. To 

test this assumption, researchers typically examine whether the treatment and control groups 

exhibited similar trends in the outcome variable, in this case, the cost of debt, prior to the 

introduction of the policy. If the trends before the intervention are parallel (moving similarly over 
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time), it gives confidence that any differences observed after the policy are truly due to the policy 

itself, rather than other factors.  

3.2 Data  

3.2.1 Data Sources and Variable Definitions 

Our primary sources for both financial and non-financial data include LSEG (before Refinitiv 

Eikon), S&P Capital IQ, and company annual reports. LSEG served as the main source, providing 

firm-level data such as revenue, debt levels, net income, and total assets. S&P Capital IQ was 

utilized to gather macroeconomic indicators, including GDP growth and inflation rates. Employee 

headcounts were obtained directly from the firm’s annual reports. The initial sample for this study 

included 1,285 publicly listed European firms and 2,285 publicly listed American firms over a 13-

year period from 2010 to 2023. The year 2010 was chosen as the starting point to provide a 

symmetrical timeframe, encompassing six years before and six years after the introduction of the 

NFRD. This allows for comprehensive pre- and post-policy analysis.  

The dependent variable in this study is the cost of debt, measured using interest incidence, which 

is defined as the interest paid as a percentage of total debt. A higher interest incidence implies a 

higher cost of debt and vice versa. This measure captures the effective borrowing rate faced by a 

firm and is widely applied in recent academic literature (Duggal et al., 2024; Zheng, 2021). Unlike 

nominal interest rates or bond yield spreads, which are often specific to particular instruments or 

market-traded debt, interest incidence reflects the realized average cost across all forms of debt, 

including both bank loans and bonds. This comprehensive approach makes it particularly well-

suited for assessing firm-level borrowing costs. Furthermore, interest incidence is simple to 

calculate from financial statements, offering practical advantages for cross-sectional and 

international analyses. Given its empirical relevance and conceptual alignment with firm-level 

financing outcomes, this measure provides a robust and credible proxy for evaluating the impact 

of the NFRD on corporate borrowing conditions. 

The independent variables capture the effects of the NFRD on firms. Treatment (Treatmentᵢ) is a 

binary variable equal to 1 for firms subject to the NFRD and 0 otherwise. Post-Implementation 

Period (Postₜ) is a binary variable equal to 1 for observations from 2017 onwards and 0 for pre-

NFRD years. Voluntary Non-Financial Disclosure (Voluntaryᵢ) equals 1 for firms that disclosed 
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voluntarily before 2016 and 0 otherwise. Mandatory Non-Financial Disclosure (Mandatoryᵢ) 

equals 1 for firms that began disclosing after the NFRD’s introduction. Together, these variables 

allow for analyzing both the general effect of the NFRD and the moderating role of prior voluntary 

disclosure. 

To analyze the effects of the NFRD, the study includes three interaction terms. DiDH1 (Treatmentᵢ 

× Postₜ) captures the average treatment effect on the cost of debt for treated firms relative to the 

control group. DiDH2V (Treatmentᵢ × Postₜ × Voluntaryᵢ) captures the differential effect for firms 

with prior voluntary disclosures, while DiDH2M (Treatmentᵢ × Postₜ × Mandatoryᵢ) captures the 

effect for firms that began disclosing after the NFRD. Comparing these coefficients tests whether 

voluntary reporters experience a greater reduction in the cost of debt. 

We control for a wide range of firm- and macro-level factors identified in prior research as 

potential determinants of the cost of debt (Duggal et al., 2024; Eliwa et al., 2021). Firm size (log 

of total assets) is included as larger firms typically enjoy better access to debt markets and lower 

perceived default risk. Leverage, measured as the debt-to-equity ratio, captures a firm’s capital 

structure and financial risk, since highly leveraged firms may face higher borrowing costs due to 

increased credit risk. Profitability reflects a firm’s ability to generate earnings relative to its assets, 

which lenders may interpret as a signal of creditworthiness. Beta serves as a proxy for systematic 

market risk; firms with higher beta may face higher costs of debt due to increased volatility. At the 

macroeconomic level, inflation and GDP growth are used to control for business cycle effects and 

monetary conditions that can affect the pricing of debt across all firms in the economy. 
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Table 1: Descriptive Statistics 

 Variable  Obs  Mean  Std. Dev.  Min  Max 

 Cost of debt 9854 .046 .047 .001 .384 

 Treatment 9854 .632 .482 0 1 

 Post 9854 .538 .499 0 1 

 DiDH1 9854 .34 .474 0 1 

 DiDH2V 9854 .231 .421 0 1 

 DiDH2M 9854 .109 .312 0 1 

 Firm size 9854 22.288 1.472 18.998 26.013 

 Profitability 9854 .094 .118 -.244 .607 

 Leverage 9854 .926 1.025 .006 7.826 

 Beta 9854 1.049 .492 .12 2.862 

 Inflation 9854 .027 .033 -.021 .179 

 GDP growth 9854 .018 .028 -.109 .246 
Notes: Descriptive statistics for all variables used in the regression analysis. Cost of debt (interest incidence) 

serves as the dependent variable. Post and Treatment represents the dummy variables used for interaction 

terms. The DiD variables are the interaction terms representing the main independent variables. The remaining 

variables are firm-level and macroeconomic control variables. 

Table 1 shows descriptive statistics for the full sample of 9,854 firm-year observations. The 

dependent variable, cost of debt, has a mean of 0.046 and a standard deviation of 0.047, indicating 

variation in borrowing costs across firms. Among the independent variables, the Treatment dummy 

averages 0.632, suggesting that around 63% of observations are from firms subject to the NFRD, 

while Post averages 0.538, indicating that slightly more than half of the observations fall in the 

post-implementation period. Regarding firm-level controls, firm size (log of total assets) averages 

22.29, consistent with a sample of large, publicly listed companies. Profitability (net 

income/revenue) has a mean of 0.094, with a wide range (−0.244 to 0.607), indicating substantial 

variation across firms. Debt-to-equity ratios average 0.926, reflecting differences in capital 

structure, and beta averages 1.05, suggesting moderate systematic risk exposure. Finally, 

macroeconomic variables such as inflation and GDP growth exhibit low variability, as expected 

for developed economies. Overall, the data show sufficient variation across key variables to 

support robust econometric inference. Pairwise correlations between the dependent, independent, 

and control variables reveal no concerns regarding multicollinearity, as no control variable pair 

exhibits a correlation above 0.3. Moderate correlations are observed among the DiD interaction 

terms, as expected by their construction.  
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3.2.2 Sample Selection Criteria  

The European sample was subsequently refined based on employee headcounts in 2016, retaining 

only those firms with 500 or more employees. This filtering criterion was applied to align the 

sample with the scope of the Non-Financial Reporting Directive (NFRD), which mandates non-

financial disclosure for public-interest entities exceeding this employee threshold. Firms not 

meeting this requirement were excluded, as they were not subject to the directive. Consequently, 

the European firms formed the treatment group, those subject to the NFRD, while the American 

firms (from the United States), not affected by the NFRD, constituted the control group. Firms 

within the financial sector, including banks, insurance firms, capital market firms, and consumer 

finance companies, were excluded from the sample to address sectoral differences and maintain 

consistency with standard corporate finance research practices. Financial institutions have 

fundamentally different regulatory requirements, capital structures, and risk profiles compared to 

non-financial firms. Their inclusion could bias the results, as their cost of debt and reporting 

practices are not directly comparable to those of non-financial firms. Following the removal of 

European firms with fewer than 500 employees in 2016 and those exhibiting over two years of 

missing data, the final European sample comprised 479 firms. The same exclusion criteria were 

applied to the American dataset, yielding a final sample of 638 firms. The final sample used for 

matching the treatment and control group consists of 1117 unique firms and a total of 14521 firm-

year observations. To address the missing values for specific variables, we replaced them with the 

mean of each variable over the 13-year period. In line with common methodologies in quantitative 

analysis, we applied winsorization at the 1st and 99th percentiles to each variable of interest to 

reduce the impact of potential extreme outliers on the sample (Wooldridge, 2013). 

3.2.3 Matching Procedure 

We matched the treatment (European firms subject to NFRD) and control (American firms not 

subject to NFRD) samples using Propensity Score Matching (PSM). This method is used to ensure 

that a sample of treatment and control firms are as closely comparable as possible by matching 

them based on selected firm-specific characteristics. The matching was based on three key 

variables measured in 2016, the year before the introduction of the NFRD, following a similar 

approach to that used by Ioannou & Serafeim (2017). Our variables included firm size, 

profitability, and leverage. These ones were chosen because they represent fundamental financial 

characteristics likely to influence a firm's cost of debt. Specifically, firm size affects 
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creditworthiness, as larger firms generally benefit from lower borrowing costs due to reduced risk 

perceptions by lenders. Profitability signals financial health and ability to meet financial 

obligations, thus directly influencing lenders' risk assessments and the cost of financing. Lastly, 

financial leverage, which directly reflects the level of financial risk associated with a firm; higher 

leverage typically leads to increased cost of debt due to greater default risk. Collectively, these 

variables help ensure comparability between treatment and control firms, effectively controlling 

for firm-specific characteristics that might otherwise bias estimates of the NFRD's impact.  

We calculated propensity scores, which represent the probability that a firm is treated based on 

these firm-level characteristics. Firms from the treatment and control groups with similar 

propensity scores are then matched, resulting in a balanced sample with minimized selection bias. 

After completing the matching procedure, 340 control firms were successfully matched to 

treatment firms. Some control firms matched with multiple treatment firms, as indicated by 

assigned weights ranging from 1 to 5, where a weight of 1 signifies a control firm matched to one 

treatment firm, and a weight of 5 indicates a control firm matched to five treatment firms. Control 

firms that did not match any treatment firm were excluded from the analysis. This resulted in a 

final matched sample consisting of 279 control firms and 479 treatment firms, resulting in a final 

sample of 9854 firm-year observations. This method of matching is widely employed in empirical 

research to simulate randomized control trials, particularly when random assignment is infeasible, 

thus enabling a robust comparison between treated and untreated groups. By balancing observable 

covariates between treated and control firms, propensity score matching mitigates potential 

endogeneity arising from selection bias based on observed firm characteristics (Caliendo & 

Kopeinig, 2005). 

3.3 Estimation Models 

We applied a difference-in-difference econometric analysis to test our hypotheses. This model is 

designed to estimate the causal impact of the NFRD on firms' cost of debt and examine the 

moderating effect of prior voluntary non-financial disclosures.  

To estimate the causal effect of the NFRD on firms’ cost of debt, we employ a high-dimensional 

fixed effects regression model. This method allows for the inclusion of multiple levels of fixed 

effects while correcting for heteroskedasticity and within-firm autocorrelation through clustered 
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standard errors. The model for testing H1 includes an interaction between treatment status and the 

post-NFRD period to capture the average treatment effect. In addition to a set of financial control 

variables, we absorb fixed effects for year, firm, industry, and country to control for unobserved 

heterogeneity across multiple dimensions. The estimating equation for H1 is specified as follows: 

𝑌𝑖𝑡 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖𝑡 + 𝛽2𝑃𝑜𝑠𝑡𝑖𝑡 + 𝛽3(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖𝑡 × 𝑃𝑜𝑠𝑡𝑖𝑡) 

+ 𝐶𝑉𝑖𝑡 + 𝛾𝑡 + 𝛿𝑖 + 𝜑𝑗 + 𝜃𝑐 + 𝜖𝑖𝑡 . (1) 

Where, 𝑌𝑖𝑡 represents the cost of debt (interest incidence) for firm i at time t; 𝐶𝑉𝑖𝑡 t represents the 

Vector of firm-specific control variables, including firm size, profitability,  leverage, beta, 

inflation, and GDP growth; and 𝛾𝑡, 𝛿𝑖, 𝜑𝑗, 𝜃𝑐 represents year, firm, industry and country fixed 

effects, respectively. 

Building on the baseline specification, the second model examines whether the impact of the 

NFRD on the cost of debt varies based on firms’ prior disclosure behavior. H2 tests whether firms 

that voluntarily reported non-financial information before the directive benefited more from its 

introduction than those that only began disclosing due to the mandate. To capture this variation, 

the model includes two triple interaction terms reflecting differences in pre-existing reporting 

practices. This approach enables us to assess whether the financial advantages of mandatory 

disclosure are greater for firms with an established history of voluntary disclosure, in line with 

signaling theory and expectations of reporting credibility. As in the previous specification, we 

absorb fixed effects for year, firm, industry, and country to control for unobserved heterogeneity 

across multiple dimensions. The model is specified as follows: 

𝑌𝑖𝑡 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖𝑡 + 𝛽2𝑃𝑜𝑠𝑡𝑖𝑡 + 𝛽3𝑉𝑜𝑙𝑢𝑛𝑡𝑎𝑟𝑦𝑖𝑡 + 𝛽4𝑀𝑎𝑛𝑑𝑎𝑡𝑜𝑟𝑦𝑖𝑡 

+ 𝛽5(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖𝑡 × 𝑃𝑜𝑠𝑡𝑖𝑡 × 𝑉𝑜𝑙𝑢𝑛𝑡𝑎𝑟𝑦𝑖𝑡) + 𝛽6(𝑇𝑟𝑒𝑎𝑚𝑒𝑛𝑡 × 𝑃𝑜𝑠𝑡𝑖𝑡 

× 𝑀𝑎𝑛𝑑𝑎𝑡𝑜𝑟𝑦𝑖𝑡) + 𝐶𝑉𝑖𝑡 + 𝛾𝑡 + 𝛿𝑖 + 𝜑𝑗 + 𝜃𝑐 + 𝜖𝑖𝑡 . (2) 

These model specifications allow us to formally test whether the NFRD influenced firms’ cost of 

debt and whether this effect differs between firms with and without prior voluntary disclosure 

practices, providing a foundation for the subsequent empirical analysis.
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4. Results 

4.1 The Impact of NFRD on Cost of Debt 

To ensure the robustness of our findings, we estimated our main regression using high-dimensional 

fixed effects. The model absorbs fixed effects for firm, industry, country, and year, and standard 

errors are clustered at the firm level.  

In the simpler specification (Model 2), which excludes fixed effects, the interaction term for H1 

(DiDH1) is negative and statistically significant. This provides evidence in support of H1, which 

posits that the NFRD reduced the cost of debt for firms subject to the directive. To test H2, we 

investigate whether the impact of the NFRD on the cost of debt varies depending on whether firms 

voluntarily disclosed non-financial information prior to the directive. The variable didH2V, 

capturing the interaction between treatment, post-period, and prior voluntary disclosure, is 

statistically significant and negatively associated with the cost of debt. Similarly, the coefficient 

for didH2M, representing firms that only began reporting due to the NFRD, is also negative and 

significant. In the model without fixed effects, the effect appears stronger for firms that only started 

reporting due to the regulation, which contrasts with expectations derived from signaling theory. 

One would anticipate that voluntary disclosure would benefit more, given their established history 

of transparency and stronger credibility in the eyes of lenders. This unexpected result likely stems 

from the limitations of the model specification. Without fixed effects, the regression does not 

control for time-invariant firm characteristics, sector-specific risk, macroeconomic influences, or 

country characteristics, which may bias the estimated treatment effects. The model’s low 

explanatory power further highlights this concern, suggesting that the observed results could be 

driven as much by unobserved heterogeneity as by the actual policy intervention. 

The fixed effects model (Model 3) offers a more rigorous and reliable assessment, with a notably 

higher adjusted R-squared, suggesting that the model explains a substantial share of the variation 

in the cost of debt once fixed effects are controlled for. After absorbing unobserved heterogeneity 

across firms, industries, years, and countries, the treatment effects become both larger in 

magnitude and more interpretable. For H1, as the DiDH1 variable is negative and statistically 

significant, we reject the null hypothesis. The findings suggest that, on average, firms subject to 
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the NFRD experience a 1.57 percentage point reduction in their cost of debt compared to the 

control group. From a financial perspective, this effect can be highly meaningful for firms with 

significant borrowing needs or high leverage, as even modest reductions in interest rates can lead 

to substantial cost savings, enhanced liquidity management, and more efficient deployment of 

capital. This result is consistent with the idea that enhanced ESG disclosure reduces information 

asymmetry and results in a lower perceived level of credit risk among lenders.  

For H2, both interaction terms, DiDH2V and DiDH2M, are also negative and significant. Firms 

that engaged in voluntary reporting experienced a reduction in their cost of debt of approximately 

1.63 percentage points, compared to about 1.46 percentage points for those that began reporting 

only in response to the directive. Although the difference between the coefficients is modest, the 

slightly stronger effect for voluntary reporters lends support to signaling theory, suggesting that 

lenders place greater trust in firms with an established history of transparency. This credibility 

appears to be rewarded through slightly more favorable borrowing conditions.  

While the focus is on the treatment variables, several control variables also exhibit significant 

relationships with the cost of debt. Firm size, for example, is consistently associated with lower 

cost of debt, aligning with prior literature showing that larger firms enjoy scale-related borrowing 

advantages. The debt-to-equity ratio is also significantly negative, which may initially appear 

counterintuitive. However, this likely indicates that, within this sample, more leveraged firms tend 

to be larger, more established, and subject to greater external monitoring, factors that can 

contribute to more favorable borrowing conditions. This interpretation is further supported by the 

correlation matrix, where firm size and debt-to-equity exhibit one of the strongest correlations 

among the variables with the cost of debt, suggesting a notable relationship between leverage and 

firm size in this context. In the fixed effects model, inflation is negatively associated with the cost 

of debt, whereas in the model without fixed effects, the association is positive. This contrast likely 

reflects the influence of unobserved heterogeneity and omitted variable bias in the simpler model, 

which does not control for time-invariant firm, industry, or country-specific factors. Without these 

controls, macroeconomic trends may be wrongly attributed to firm-level borrowing costs. The 

fixed effects model better isolates the role of inflation, suggesting that during the sample period, 

higher inflation was associated with lower interest rates and more favorable borrowing conditions.  
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4.2 Robustness Checks 

4.2.1 Parallel Trends Assumption 

To assess the validity of the parallel trends assumption, which is critical for the DiD estimation, 

we conducted a parametric test following the approach used by Amin (2024). This test evaluates 

whether the treated and control groups exhibited similar linear trends in the cost of debt during the 

pre-treatment period (prior to the NFRD introduction). The null hypothesis (H₀) of this test is that 

the trends for the treatment and control groups are parallel. The results of the test yielded an F-

statistic of 2.24 with a corresponding p-value of 0.1345. Given that this p-value is above the 

conventional 5% significance level, we fail to reject the null hypothesis. This suggests that there 

is no strong statistical evidence indicating different pre-treatment trends between the treated and 

control groups. Thus, the result from the test supports the validity of the parallel trends assumption. 

This strengthens confidence that the differences observed in the cost of debt post-treatment can be 

attributed to the NFRD rather than pre-existing differences or diverging pre-treatment trends. 

4.2.2 Placebo Test (Falsification Test) 

We conducted a placebo (falsification) test, which serves as a robustness check to strengthen the 

causal interpretation of the DiD model. The purpose of this test is to examine whether a statistically 

significant treatment effect would incorrectly appear in years when no treatment should have 

occurred, in this case, the year 2016, relative to the actual implementation of the NFRD in 2017. 

Following the logic of placebo tests discussed by Eggers et al. (2023) and Huntington-Klein 

(2021), the idea is that if the DiD model is correctly specified and the parallel trends assumption 

holds, no effect should be observed before the treatment year. The interaction term for 2016 

(DiD_placebo2016), which tests for a pre-treatment effect, is statistically insignificant, suggesting 

that treated firms did not experience any change in their cost of debt prior to the NFRD’s 

enforcement. This supports the parallel trends assumption and helps rule out the possibility that 

the treatment effect is driven by existing differences between the treatment and control groups. 

Overall, the absence of a significant placebo effect in 2016 provides reassurance that the observed 

treatment effect in the main model is likely attributable to the NFRD itself rather than false pre-

trends, thereby reinforcing the validity of the model. 
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4.2.3 Alternative Outcome Test 

We conducted a placebo outcome test by substituting our primary outcome variable with 

alternative variables such as profitability, beta, and debt-to-equity, which, based on theoretical 

expectations, should not be affected by the treatment (Sant’Anna & Zhao, 2020). This approach 

was designed to assess the robustness of our DiD framework and ensure that the treatment effect 

observed in our main analysis was not driven by confounding factors or omitted variable bias. In 

this test, we re-estimated our regressions using these alternative variables while retaining the same 

interaction term between the treatment indicator and the post-treatment period. We then examined 

the coefficients and t-statistics associated with the interaction term across these specifications. As 

expected, the interaction term was not statistically significant in any of the placebo regressions, 

confirming that these outcomes, despite being measured in the same way as our primary variable, 

remained unaffected by the treatment. This result strengthens the credibility of our model by 

confirming that the observed treatment effect specifically pertains to the cost of debt, rather than 

arising from model misspecification or spurious correlations. Overall, the consistency of the null 

results in the placebo tests provides additional assurance that our difference-in-differences 

approach is capturing a significant causal effect rather than reflecting underlying trends or external 

influences unrelated to the treatment. 

4.2.4 Model Validity Tests 

Before estimating the regression models, several diagnostic tests were conducted to ensure model 

validity. Multicollinearity was assessed using Variance Inflation Factors (VIF), with all values 

falling below the threshold of 5, indicating no substantial multicollinearity concerns. To test for 

heteroskedasticity, the Modified Wald test revealed a p-value of 0.000, suggesting the presence of 

groupwise heteroskedasticity; robust standard errors clustered at the panel level were thus applied. 

Autocorrelation was examined through residual analysis and correlation with lagged values, 

revealing a strong positive correlation (0.6507) and confirming first-order autocorrelation, which 

was similarly addressed using clustered robust standard errors (Wooldridge, 2013). 

To further strengthen the reliability of our estimates and isolate the treatment effect, we included 

fixed effects for firm, year, industry, and country. These control for unobserved, time-invariant 

unobserved heterogeneity at multiple levels, enhancing the model’s internal validity within the 

Difference-in-Differences framework. In addition, to address potential concerns related to 
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endogeneity, we complemented this strategy with propensity score matching based on key 

financial characteristics. This approach helps reduce selection bias by ensuring greater 

comparability between treated and control firms prior to the introduction of the directive. Together, 

these measures mitigate bias from both observable and unobservable sources and support a more 

robust causal interpretation of the estimated treatment effects. 
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5. Discussion 

5.1 Main Findings 

The findings of this study confirm both H1 and H2, indicating that the implementation of the 

NFRD significantly reduces the cost of debt for European firms subject to the directive and that 

the effect was more prominent for voluntary reporters. This supports the underlying theoretical 

assumption that mandatory non-financial disclosures reduce information asymmetry and enhance 

creditworthiness in the eyes of debtholders. From a corporate finance perspective, this is especially 

important for highly leveraged firms, where even small reductions in borrowing costs can lead to 

substantial savings and greater financial flexibility. The result supports the broader argument found 

in previous research that greater transparency through non-financial reporting can enhance firms’ 

access to debt financing (Eliwa et al., 2021; García-Sánchez et al., 2024). 

From a debtholder’s perspective, especially in Europe’s bank-based financial system, clear and 

structured non-financial information helps reduce uncertainty about long-term environmental and 

social risks (La Porta et al., 1999; Demirgüç-Kunt & Levine, 2001). Non-financial disclosures, 

whether required by law or done voluntarily, provide a clearer picture of a firm’s long-term risk 

profile, enabling lenders to integrate non-financial data into credit risk assessments and reduce the 

risk premium applied to borrowers. The NFRD likely facilitated this process by introducing a 

common reporting standard, making it easier for debt providers to compare firms and reward those 

perceived as transparent and well-governed. The findings also underscore the significance of 

regulation in shaping market behavior. Without the introduction of a mandatory framework, many 

firms might not have disclosed non-financial information systematically or credibly. By setting a 

consistent baseline, the NFRD appears to have lowered barriers to trust and engagement between 

firms and capital providers, reinforcing the notion that financial and sustainability goals are 

increasingly interconnected. 

For H2, the differentiated effects between firms with a history of voluntary non-financial reporting 

and those who recently started disclosing under the NFRD offer important insight into how 

markets interpret the credibility of non-financial information. While both groups experience a 

reduction in borrowing costs, voluntary reporters benefit slightly more, suggesting that early and 
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proactive disclosure carries a credibility premium consistent with signaling theory (Spence, 1973; 

Connelly et al., 2011), and supported by empirical work such as Dhaliwal et al. (2011). This 

supports the notion of a first-mover advantage, where firms that engaged in sustainability reporting 

before regulatory enforcement were better positioned to capitalize on the credibility and trust built 

with debtholders. However, the relatively modest difference between voluntary and mandated 

reporters points to a more nuanced insight: what matters most for lowering borrowing costs is not 

whether firms choose to disclose on their own or are required to do so, but rather the fact that they 

become more transparent. In other words, the real value lies in reducing information asymmetry, 

which has long made it difficult for debtholders to accurately assess risk (Healy & Palepu, 2001). 

These findings contribute to a more nuanced understanding of signaling theory in regulated 

contexts. In earlier frameworks, voluntary reporting allowed firms to distinguish themselves from 

peers by demonstrating superior governance or ethical leadership. Yet as non-financial disclosure 

becomes institutionalized, the signal may shift from whether firms choose to disclose, to how they 

disclose their quality, consistency, and alignment with long-term strategy. This reframes the 

application of signaling theory: in today’s context, mandatory reporting can still serve as a signal 

of credibility, provided it conveys meaningful, decision-useful information (Connelly et al., 2011; 

Eccles et al., 2014; Ioannou & Serafeim, 2017). 

Institutional theory further contextualizes these results. Firms do not operate in isolation, but adapt 

their practices to align with social expectations, regulatory pressures, and market norms 

(DiMaggio & Powell, 1983). In Europe’s stakeholder-oriented system, non-financial performance 

is taken seriously by regulators and financial actors alike. This creates an environment where even 

mandated disclosures can carry legitimacy and credibility, provided they are implemented through 

credible and consistently enforced standards (Aguilera & Jackson, 2006; Matten & Moon, 2008), 

and aligned with institutional norms (Frynas & Stephens, 2015). This also reinforces legitimacy 

theory, which posits that firms gain trust not just by complying with regulations, but by aligning 

their actions with prevailing societal expectations (Suchman, 1995). In a region where corporate 

sustainability is a widely endorsed goal, firms that transparently report ESG practices voluntarily 

or through mandate are likely to be viewed more favorably by capital providers. 

However, not all forms of legitimacy carry equal weight. When based solely on appearance rather 

than substance, firms risk prioritizing image management over authentic ESG integration. This 
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creates a distinction between symbolic and substantive legitimacy. Symbolic legitimacy, often 

associated with boilerplate disclosures or superficial compliance, may satisfy formal expectations 

but fall short in generating real financial trust or risk reduction. Substantive legitimacy, by contrast, 

reflects authentic non-financial practices embedded into corporate strategy and is more likely to 

result in tangible benefits, such as reduced borrowing costs (Christensen et al., 2021). 

This distinction is particularly important as more firms become subject to regulatory frameworks. 

While mandatory disclosures can raise baseline transparency, the actual financial benefit depends 

on whether firms treat non-financial reporting as a strategic initiative or merely as compliance. 

This tension reinforces the need for regulatory frameworks that emphasize quality and 

comparability, characteristics that the CSRD aims to institutionalize through standardized metrics, 

third-party assurance, and digital reporting. 

Finally, this study highlights how regulatory policies do more than just change firm behavior, they 

also shape how that behavior is interpreted by the market. Debtholders and other stakeholders are 

not just passive recipients of ESG data; they rely on institutional norms and expectations to make 

sense of what disclosure means. As non-financial reporting becomes a standard part of business, 

it acts not only as a source of information but also as a social and institutional signal. This interplay 

between regulation, firm behavior, and market interpretation reinforces the theoretical proposition 

that non-financial transparency, whether driven by voluntary action or mandated by law, can 

influence financial outcomes when it is perceived as credible, comparable, and strategically 

integrated. 

5.2 Policy Implications 

This study carries important implications for a range of stakeholders, particularly policymakers, 

firms, and financial institutions operating within the evolving landscape of sustainability reporting. 

One of the central objectives of frameworks like the NFRD and the upcoming CSRD is to reduce 

information asymmetry and improve the availability and comparability of ESG-related 

information in capital markets (Christensen et al., 2021). Our findings provide empirical support 

for this goal, as we observe a statistically and economically significant reduction in the cost of debt 

for firms subject to the NFRD’s mandatory non-financial disclosure requirements. This suggests 

that regulatory efforts aimed at enhancing corporate transparency can also deliver financial 
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benefits, particularly in bank-based systems where long-term risk mitigation and corporate 

responsibility are integral to lender decision-making. 

Crucially, the reduction in borrowing costs applies not only to firms with a history of voluntary 

non-financial reporting but also to those disclosing such information for the first time due to 

regulatory obligation. This indicates that mandatory frameworks can reduce disparities by making 

transparency benefits accessible to more firms. For policymakers, this reinforces the case for 

broad-based disclosure requirements that not only promote accountability but also improve firms’ 

financing conditions. It further suggests that regulation, when designed and implemented 

effectively, can support both sustainability goals and financial market efficiency. 

At the same time, our results highlight a distinction between the outcomes experienced by 

voluntary reporters and newly mandated firms. Companies with pre-existing non-financial 

reporting infrastructures appear better equipped to transform compliance into tangible financial 

gains. This difference points to the importance of organizational preparedness, disclosure quality, 

and the degree to which ESG considerations are integrated into business strategy. These insights 

support the direction taken by policymakers in developing the CSRD, which extends the 

foundational principles of the NFRD by introducing standardized ESRS, third-party assurance, 

and refined guidance on materiality, which are designed to enhance the relevance, credibility, and 

comparability of non-financial disclosures. 

For financial institutions, these findings affirm the growing influence of non-financial disclosures 

in credit assessments. The observed relationship between transparency and reduced borrowing 

costs supports the view that lenders now systematically account for sustainability-related risks and 

opportunities when pricing debt. In this way, financial institutions play a central role in 

incentivizing corporate ESG practices. By rewarding firms that offer high-quality, risk-relevant 

disclosures with improved lending terms, they act as enablers of the broader sustainability 

transition. 

However, this role also comes with increased responsibility. As non-financial disclosures become 

more standardized and widespread, the challenge for lenders is to differentiate between firms that 

provide substantive ESG information and those that rely on vague, boilerplate language to fulfill 

regulatory obligations. The ability to critically assess the quality and credibility of disclosures, 
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rather than relying on their mere existence, is essential to ensuring accurate risk pricing. 

Misjudgments here could lead to mispricing of risk, thereby undermining the credibility of ESG-

based lending and potentially misallocating capital. 

Finally, our findings offer an important perspective on the evolving regulatory landscape. While 

discussions around the costs and administrative burdens of mandatory non-financial reporting 

continue, this study underscores that regulatory frameworks like the NFRD can create measurable 

financial upside. By establishing a consistent baseline of ESG transparency, such regulations 

reduce information gaps, improve market comparability, and enhance the precision of credit risk 

assessments (Hummel & Jobst, 2024; García-Sánchez et al., 2024). This makes a strong case for 

viewing disclosure not merely as compliance, but as a strategic tool for firms and a market-

enabling mechanism for regulators (Christensen et al., 2021). 

As the CSRD prepares to expand the scope and depth of corporate sustainability reporting in the 

EU, these findings are timely. They suggest that transparent, high-quality non-financial disclosure 

is not only valuable for reputational or ethical reasons but also has concrete financial benefits. For 

policymakers, firms, and financial institutions alike, this reinforces the importance of aligning 

reporting frameworks, credit assessments, and strategic business practices around the shared goal 

of sustainable value creation. 
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6. Conclusions 

This study sets out to evaluate the financial implications of the EU’s NFRD by examining whether 

mandated non-financial disclosure influences firms’ cost of debt. The findings provide support for 

the central hypotheses: European firms subject to the NFRD experienced a statistically and 

financially significant reduction in their cost of debt following the directive’s implementation, and 

this effect was more pronounced, although marginally, among firms with a prior history of 

voluntary non-financial reporting. These results confirm that non-financial disclosure, when 

institutionalized through regulation, has tangible financial consequences, particularly in 

stakeholder-oriented, bank-based financial systems like those of Europe. 

The findings contribute to a more nuanced understanding of signaling and institutional theory in 

the context of modern non-financial reporting regulations. While traditional signaling theory 

emphasizes the credibility of voluntary disclosure, this study demonstrates that mandatory 

reporting can function as a meaningful financial signal as well, especially when disclosures are 

decision-useful and aligned with regulatory expectations. At the same time, the results underscore 

that the effectiveness of non-financial disclosure is deeply context-dependent. In stakeholder-

oriented and bank-based environments like Europe, regulatory frameworks such as the NFRD do 

more than simply mandate disclosure, they reinforce deeply rooted societal norms, foster trust 

between firms and capital providers, and elevate sustainability as a legitimate and financially 

material aspect of corporate governance. 

The findings of this study suggest that non-financial disclosure, particularly when credible and 

institutionalized, has become a financially material dimension of corporate strategy and credit 

evaluation. Firms that embrace high-quality non-financial reporting are likely to benefit not only 

from reputational gains but also from more favorable borrowing conditions. Likewise, financial 

institutions that systematically integrate non-financial information into credit decision-making are 

better positioned to identify resilient borrowers and align with evolving regulatory and stakeholder 

expectations. As non-financial disclosure continues to mature, the ability of firms and debtholders 

to navigate, interpret, and leverage this information will become an increasingly critical source of 

financial advantage. From a policymaker perspective, the study reinforces the value of well-

designed regulatory frameworks, such as the NFRD, in not only enhancing corporate transparency 
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but also shaping financial market behavior. In stakeholder-oriented, bank-based systems like 

Europe’s, these policies play a vital role in reducing information asymmetries, institutionalizing 

sustainability norms, and aligning capital flows with long-term environmental and social priorities. 

Nonetheless, the study is not without limitations. While the difference-in-differences methodology 

helps establish causality, it rests on the parallel trends assumption, which, although tested, cannot 

fully eliminate concerns about unobserved time-varying differences between treatment and control 

groups. The use of US firms as a control group also introduces potential institutional and financial 

system disparities that may affect the generalizability of results. In addition, the cost of debt is 

measured using interest incidence, which, while commonly used, may not capture the full 

complexity of debt pricing mechanisms. Lastly, the study does not directly evaluate the quality or 

credibility of non-financial disclosures, a factor that likely mediates the relationship between 

transparency and financing outcomes. 

Future research could build on this study’s findings in several important directions. First, while 

US firms served as the control group in this analysis, future studies might consider using alternative 

or additional control groups from jurisdictions with similar financial structures but different ESG 

regulatory landscapes (e.g., Canada, Australia, or the UK). This would allow for a more nuanced 

understanding of how institutional and cultural contexts mediate the financial effects of non-

financial reporting mandates. Researchers might also investigate within-Europe heterogeneity by 

comparing NFRD-compliant firms across countries with differing enforcement intensities or 

sustainability cultures.  

Second, further research is needed to reveal the role of disclosure quality and third-party assurance 

in driving financial outcomes. With the introduction of the CSRD, the scope, depth, and credibility 

of ESG disclosures are expected to increase substantially. Future studies could investigate whether 

firms that meet or exceed these enhanced standards, and especially those whose reports are 

externally verified, enjoy better access to capital or greater reductions in borrowing costs compared 

to firms that simply meet minimum compliance thresholds. 

Finally, as more detailed ESG datasets emerge under the CSRD, future research could integrate 

firm-level, industry-specific, and country-level enforcement variables to better assess the 

conditions under which non-financial disclosure influences financing outcomes. Such analyses 
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may reveal whether specific sectors, such as high-emission industries, face stronger financial 

incentives for transparent sustainability practices, or whether differences in legal and regulatory 

environments enhance or reduce the pricing effects of disclosure. 
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Appendix 

Appendix 1: Graphical diagnostics of parallel trends showing the cost of debt for the treatment 

and control group between the years 2011-2023. 

 
Notes: This figure presents graphical diagnostics for the parallel trends assumption underlying the 

difference-in-differences (DiD) design. The left panel shows the observed mean interest incidence (cost of 

debt) for treatment (red) and control (blue) groups over time, while the right panel displays the fitted values 

from a linear-trends model. The vertical line marks the final pre-treatment year (2016). The NFRD came 

into effect in 2017, with post = 1 assigned from that year onward. Both panels suggest that the treatment 

and control groups followed similar pre-treatment trends, supporting the validity of the parallel trends 

assumption required for causal interpretation of DiD estimates. 
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Appendix 2: Placebo test (falsification test) conducted to evaluate the robustness of the DiD 

regression model by using 2016 as a placebo treatment year. 

 (1) 

VARIABLES Placebo Test 

  

DiD_placebo2016 0.0030 

 (0.0027) 

Firm size -0.0107*** 

 (0.0028) 

Profitability -0.0001 

 (0.0080) 

Leverage -0.0049*** 

 (0.0013) 

Beta 0.0066*** 

 (0.0018) 

Inflation -0.0348** 

 (0.0143) 

GDP growth -0.0005 

 (0.0240) 

Constant 0.2838*** 

 (0.0629) 

  

Observations 9,854 

Adjusted R-squared 0.4378 

This table presents the results of a placebo (falsification) test using 2016 as an artificial treatment year, one 

year prior to the actual implementation of the NFRD. The interaction term (DiD_placebo2016) is 

statistically insignificant, indicating no pre-treatment effect. This supports the parallel trends assumption 

and suggests that the observed treatment effect in the main analysis is unlikely to be driven by existing 

differences between the treatment and control groups, thereby reinforcing the causal validity of the model. 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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