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Abstract 

Amid the increasing number of sustainability initiatives and their growing 

relevance in the financial sector, investors and policymakers are paying closer 

attention to how markets respond to sustainability – related frameworks. 

While environmental, social, and governance (ESG) factors have gained 

traction in financial decision-making, nature-related risks, including those 

linked to biodiversity loss and ecosystem degradation, are relatively 

unexplored yet. In this context, this study investigates the stock market 

reaction to firms’ announcements of their adoption of the Taskforce on 

Nature-related Financial Disclosures (TNFD) framework. TNFD provides a 

framework that aims to help firms to assess and disclose their exposure to 

nature-related financial risks. Employing the Event Study methodology, this 

study assesses the impact of TNFD adoption announcements on the valuation 

of 268 firms across different jurisdictions through the assessment of their 

Cumulative Abnormal Returns (CARs). The findings revealed relatively 

muted stock market reaction, with CARs exhibiting, at most, weak negative 

significance. The results suggest that nature-related concerns are not 

integrated yet in market valuations. The results contribute to the broader 

debate on the significance of nature-related risks in financial markets. The 

obtained results show that the impact of adoption of nature-related disclosure 

frameworks on stock prices is still limited.  
 

Key-words: Event Study, Sustainability, Biodiversity, Stock Market Response, 

Corporate Announcements
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1 Introduction 

In recent years, the role of sustainability has been steadily increasing in 

corporate governance and financial markets. The change in perception is 

underpinned by an increasing recognition of the risks posed by nature-related 

dependencies and biodiversity loss. The recent 16th meeting of the 

Conference of the Parties to the Convention on Biological Diversity (COP 16) 

meeting in Cali, Colombia marked an important milestone, where global 

representatives agreed on the role of indigenous peoples and local 

communities in protecting biodiversity and global mechanism of sharing 

benefits from the use of digital genetic information. The agreement reinforces 

the importance of the role of biodiversity considerations and align with the 

goals outlined by Global Biodiversity Framework. According to International 

Monetary Fund (IMF) (2024), nearly 38 percent of bank loans of the 100 largest 

global banks are provided to sectors dependent on harmful subsidies, and 44 

percent are exposed to conservation areas under this framework. Firms are 

increasingly viewed as key actors in both problems and the solutions related 

to sustainability (Weston, P., & Nnadi, M., 2021). The growing influence of 

investor pressure, consumer demand, and regulatory requirements further 

highlight the need for robust sustainability frameworks. The following 

sections will provide more detail on the significance of sustainability in 

finance and explore the historical trends and key frameworks that have 

influenced this transformation.   

1.1. The History of Sustainability 

The concept of sustainability has been evolving significantly throughout the 

history. It’s said that sustainability concept began during the industrial 
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revolution and more discussions on the environmental and social impact of 

industrialization has started being held in 19th century. One of the earliest 

publications on concerns about the planet appeared in 1864, authored by 

George Perkins Marsh – often referred as father of the environmental 

movement. In his book “Man and Nature”, Marsh explored the impact of 

man’s actions on the Earth.  

While the term – “sustainability” was not commonly used at the time, the 

general concept of sustainable development received first major recognition 

in 1972 at the UN Conference on the Human Environment. Fifteen years later, 

in 1987, the UN Brundtland Commission Our Common Future report by 

introducing the definition of “sustainable development” brought it to a global 

spotlight, which sparked further discussions about the importance of 

balancing economic growth with environmental preservation. Such 

discussions and subsequent efforts carried forward to the 1995 COP meeting, 

culminating in the Kyoto Protocol. By 2015, nearly every country had signed 

the Paris Agreement, the successor of the Kyoto Protocol, which put an aim to 

limit global warming to 1.5°C. Since then, the digital age has further 

accelerated the spread of sustainability concept, making it an important issue 

in global discourse.  

1.2. Sustainability Frameworks 

The earliest sustainability framework is Global Reporting Initiative (GRI), 

established in 1997. GRI’s standards, released in 2016, enable organizations to 

understand and report on their impacts on the economy, environment and 

people. The standards are designed as a modular set comprising three series 

of standards, such as:  
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1. The GRI Universal Standards. GRI Universal Standards are the standards 

that set the foundation of all reporting through GRI and are applied to 

all organisations. GRI Universal Standards introduce key concepts such 

as impact, material topics, due diligence and stakeholder; provide 

requirements for structure and language; and provide reporting 

guidance.  

2. The GRI Sector Standards, that are designed for 40 different sectors (oil and 

gas, agriculture, fishing and other), which list topics that are likely to be 

material for organization in given sector and indicate relevant 

disclosures to be reported.  

3. The GRI Topic Standards, which contain disclosures that provide 

information on specific topics, applicable to a given sector, such as waste, 

occupational health and safety, and tax (Global Reporting Initiative, 

2022). 

The GRI standards are designed for a broader range of stakeholders, while 

more investor-focused Sustainability Accounting Standards (SASB) were 

established in 2011, with a first release of standards in 2018 (ESG Pro., 2023). 

SASB standards provide tailored sustainability metrics relevant to investor 

decision making across 77 industries. These standards were developed 

through a rigorous and transparent setting process, involving evidence-based 

research, broad participation from companies and investors, and final 

oversight and approval by the independent SASB board (ISSB). Since 2022, 

International Sustainability Standards Board (ISSB) assumed responsibility 

over the SASB. Today, the SASB play an important role in the first two IFRS 

Sustainability Disclosure Standards (IFRS S1: General Requirements for 

Sustainability-related Disclosures; IFRS S2: Climate-related Disclosures.).  
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Another example of sustainability- related framework is The Task Force on 

Climate-related Financial Disclosures (TCFD), which was established by 

the Financial Stability Board in 2017. The TCFD is designed to improve and 

increase reporting of climate-related financial information. The TCFD 

recommendation are structured around four core pillars: 

1. Governance. Businesses are encouraged to disclose their governance 

around climate-related risks and opportunities. 

2. Strategy. When climate-related risks and opportunities have material 

effect on organization’s business, strategy and financial planning, 

businesses are encouraged to disclose information about actual and 

potential impacts.   

3. Risk Management. Recommendations encourage organization to report on 

how they identify, assess, and manage climate-related risks.  

4. Metrics and Targets. Organizations are encouraged to disclose the metrics 

and targets used to assess and manage relevant climate-related risks and 

opportunities.  

The TCFD has also been taken over by ISSB and become integrated in the first 

two IFRS Sustainability Disclosure Standards.  

Carbon Disclosure Project (CDP) is an initiative designed in 2000, that helped 

companies to voluntarily disclose their climate impact and develop carbon 

emissions reductions strategies. Later, the CDP broadened its scope of 

environmental disclosure to incorporate programs related to climate change, 

water, supply chain, forests, and cities in its disclosures. The CDP does an 

annual scoring of companies, and those with high-quality disclosure make it 

into CDP’s so-called A-list.  
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Another critical player in the sustainability landscape is the United Nations 

Global Compact (UNGC), launched in 2000. The UNGC is the initiative 

aimed at encouraging companies to align strategies and operation with 

principles on human rights, labour, environment and other action that 

advance societal goals. The UNGC help businesses scale up their impact 

towards the Sustainable Development Goals and targets set in the Paris 

Agreement. Participants of the UNGC must submit an annual 

Communication on Progress (CoP) report, which should demonstrate their 

commitment. The principles outlined by UNGC are a cornerstone of popular 

sustainability-related term and framework – Environmental Social and 

Governance (ESG).    

More recently, in 2023, to ensure a high degree of interoperability between 

European Union (EU) and global standards and to prevent double reporting 

by companies, the European Sustainability Reporting Standards (ESRS) 

were developed under the Corporate Sustainability Reporting Directive 

(CSRD). CSRD entered into force at the beginning of 2023 and aimed at 

strengthening the rules concerning the social and environmental information 

that companies must report.  Under the ESRS, companies should be able to 

provide information for investors on their sustainability impact.   

Together these frameworks form the backbone of modern sustainability 

reporting. The evolution of corporate disclosures from financial to 

environmental, and their subsequent evolution to mandatory disclosures, 

underscores their growing importance in the financial markets. Frameworks 

such as Global Reporting Initiative (GRI), the Task Force on Climate-related 

Financial Disclosures (TCFD), the Sustainability Accounting Standards Board 

(SASB), UNGC (UN Global Impact) and the Carbon Disclosure Project (CDP) 

have played the significant role in making sustainability a reporting standard 

(Diwan, H. et al., 2024).  In the following sections, the growing significance of 
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sustainability and its intersection with financial markets will be explored 

further. 

1.3. Biodiversity and Nature-Related Risks 

Nature-related risks, such as biodiversity loss and ecosystem degradation, 

pose a significant and growing threat to global financial stability. Recent 

WWF data (2022) shows that global biodiversity has declined by an alarming 

69% since 1970, causing a widespread effect across sectors, which rely on 

natural resources. Even industries with indirect exposure face nature-related 

risks as their supply chains rely on resources provided by nature (UNEP’s 

World Conservation Monitoring Centre, 2021). According to S&P Global 

(2023), 85% of the world’s largest companies, belonging to the S&P Global 

1200, have a significant dependency on nature for performing their 

operations. Overall, more than half of the global economic output, roughly 

USD 44 trillion, is highly or moderately dependent on healthiness of 

ecosystems and its benefits (World Economic Forum, 2020).  

In the context of the European economy, for example, 75% of total loans in the 

euro area are granted to non-financial corporations, that heavily depend on at 

least one ecosystem service (ECB, 2023). Similar dependencies are found in 

other parts of Europe, with 40% of portfolio value held by French financial 

institutions consisting of firms highly or very highly dependent on at least one 

ecosystem service (Hadji-Lazaro P., et al., 2024), and 36% of Dutch financial 

assets being dependent on ecosystems (UNEP-WCMC, 2021).  

According to World Bank (2021), without urgent intervention, by 

conservative estimate, the accelerating decline in biodiversity is expected to 

result in $2.7 trillion reduction in global GDP by 2030. The decline is driven 
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by the collapse of critical ecosystem services such as pollination, marine 

fisheries and native forests. 

Pollination crisis 

The degrading of pollinators alone poses a severe risk to economy, because 

these organisms (bees, butterflies, beetles, birds and other) are essential for 

crops pollination. “Nearly 90% of the world’s wild flowering plant species 

depend, entirely, or at least in part, on animal pollination, along with more 

than 75% of the world’s food crops and 35% of global agricultural land” (UN, 

2024). Studies show that, between 1985 and 2005, honeybee colonies in Europe 

declined by 25% (Potts et al., 2010), and the negative trend is continuing to 

develop. According to Bauer and Sue Wing (2010), a decline in pollinator 

populations can result in a $10.5 billion loss to farmers and a $334 billion loss 

to the whole economy.  

The decline in pollinators has significant consequences for the human health 

as well. According to Smith et al. (2022), “3%–5% of fruit, vegetable, and nut 

production is lost due to inadequate pollination, leading to an estimated 

427,000 excess deaths annually from lost healthy food consumption and 

associated diseases”. Authors also note that suboptimal pollination is likely 

widening global inequality in diets and health outcomes due to reduced 

supply of pollinated foods and resulting increase in prices and narrow access 

within and across countries.  

Marine fisheries collapse 

Marine fisheries are another example of critical ecosystem, which is in danger 

due to overfishing, pollution and climate change. The economic value of 

marine and coastal resources is estimated at $3 trillion per year—close to 5% 

of global gross domestic product (GDP)” (WWF, n.d.). The World Bank (2024) 
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projects that a collapse in marine fisheries would disrupt around 600 million 

livehoods, especially in developing countries, dependent at least partially on 

fisheries and aquaculture, where fishing is a primary income and food source.  

Research by the Food and Agriculture Organization (FAO) (2022) indicates 

that one-third of global fish stocks are fished at unsustainable levels. These 

unsustainable fishing practices, pollution and ocean warming put an 

immense stress on marine biodiversity. Furthermore, these impacts 

negatively alter the distribution of species, their migrating mobility, and 

reduce the reproductive rates (IPCC, 2019).   

Deforestation problem 

“Forests play an important role as providers of sustenance and livelihoods for 

people living in forested areas and are the largest repository of terrestrial 

biological diversity on the planet. They play a key part in climate change 

mitigation and adaptation because of their capacity to absorb carbon dioxide 

(CO2) and fix it in the form of biomass. They also provide environmental 

services by regulating the water cycle, protecting soils and supplying 

resources such as timber, medicines, food, and fibres” (UNEP FI, 2023). 

Unfortunately, just in 2023, the world lost 6.37 million hectares of forest, and 

its significantly higher than it should have been (no more than 4.38 million 

hectares) according to forest restoration program, which aim has been to 

restore 30 percent of degraded forests by 2030 (Forest Declaration Assessment 

Partners, 2024).  

Despite international commitments to halt and reverse biodiversity loss, 

financing to sectors that lead to deforestation continues to increase. According 

to analysis by Forest & Finance (2024), banks around the world has directed 

$395 billion to sponsor sectors posing forest-risk since the signation of Paris 

Agreement in December 2015. Also, the analysis indicates that in July 2024, 
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institutional investors increased their share of bonds, labelled as posing the 

forest-risk, and shares to $41 billion (Forest & Finance, 2024).  

This financial support from financial institutions underscores a significant 

gap in biodiversity investment policies, despite growing awareness of 

biodiversity risks in the financial sector. But, as the financial materiality of 

companies’ nature-related risks has increased, investors started to adopt a 

more cautious approach for such investments (Gardes-Landolfini et al., 2024) 

and require an additional risk-premium for such risks (Garel et al., 2024).  

1.4. Development of Taskforce on Nature-related 

Disclosures (TNFD) 

In response to the escalating biodiversity risks, the Taskforce on Nature-

related Financial Disclosures (TNFD) was established in 2021 as a crucial 

component of the broader landscape of sustainability-related disclosures. The 

aim of TNFD is to promote corporate accountability for protection of 

biodiversity and ecosystems while shifting global financial flows away from 

nature-negative outcomes towards nature-positive outcomes, in alignment 

with Global Biodiversity Framework (GBF).   

The framework helps financial institutions and companies understand their 

environmental risks and provide guidelines for reporting and addressing 

evolving nature-related risks (United Nations Environment Programme 

Finance Initiative, 2021). The TNFD builds upon the Task Force on Climate-

related Financial Disclosures (TCFD), retaining its structure of governance, 

strategy, risk management, and metrics/targets. The TNFD framework 

include 14 recommended disclosures, where 11 disclosures are adapted from 

the TCFD, along with another three focused on nature. Additionally, the 

TNFD introduces the LEAP (Locate, Evaluate, Assess, Prepare) approach. The 
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LEAP approach helps to effectively identify and assess such nature-related 

dependencies, impacts, risks and opportunities, and help to prepare the 

disclosures in accordance with the TNFD recommendations.  

The announcement of TNFD development has been met with significant 

interest bringing commitment from over 400 organizations, representing over 

$6 trillion in market capitalization, among publicly traded companies, and $16 

trillion in AUM, among asset owners and managers, to start reporting on their 

nature-related issues in accordance with recommendations of the TNFD 

(TNFD, 2024). Rapid adoption signals of strong market endorsement and 

recognition of the importance of nature-related financial disclosures. 

1.4.1. Key Components of the TNFD Framework 

Four pillars of TNFD 

The four pillars of TNFD incorporate various perspectives on materiality and 

are aligned with the goals and targets of the Kunming-Montreal Global 

Biodiversity Framework: 

Pillar 1: Governance. Organizations are required to disclose their governance 

procedures, processes and controls used to monitor and manage nature-

related dependencies, impacts, and risks. 

Pillar 2: Strategy. Disclosures should reveal the effects of nature-related 

dependencies and impacts, risks and opportunities on organization’s business 

model, strategy and financial planning where such information is material.   

Pillar 3: Risk and Impact Management. Organizations should disclose their 

processes used to identify, assess, prioritize and monitor nature-related 

dependencies, impacts, risks and opportunities.  
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Pillar 4: Metrics and Targets. Organizations should disclose their nature-

related progress results towards the metrics and targets set or required to be 

met. 

General Requirements of TNFD 

The TNFD recommendations include six general requirements, which are 

additional to the general requirements and other provision of the ISSB’s IFRS-

S1 Standard (General Requirements for Disclosure of Sustainability-related 

Financial Information). The general requirements describe a) the application 

of materiality; b) scope of disclosures; c) the location of nature-related issues; 

d) integration with other sustainability-related disclosures; e) the time 

horizons considered; and f) the engagement of Indigenous Peoples, Local 

Communities and affected stakeholders in the identification and assessment 

of the organization’s nature-related issues.  

Principles of TNFD   

The TNFD recommendations are developed based on seven principles such 

as:  

Principle 1: Market usability. The recommendations should be directly usable 

and valuable to market participants (corporates, financial institutions, policy 

and other actors). 

Principle 2: Science-based. The recommendations should follow a scientifically 

anchored approach, incorporating well established and emerging scientific 

evidence, and converge towards other existing science-based initiatives.  

Principle 3: Nature-related risks. The recommendations should embrace 

nature-related risks that include immediate and material financial risks, 
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nature dependencies and impacts and related organizational and societal 

risks.  

Principle 4: Purpose driven. The recommendations should reduce risks and 

increase nature-position action by using the minimum required level of 

granularity.  

Principle 5: Integrated and adaptive. The recommendation should be adaptive 

and easily integrated into existing disclosures and other standards. They 

should also account for and be adaptive to changes in national and 

international policy commitments, standards and market conditions.  

Principle 6: Climate-nature nexus. The recommendations should use an 

integrated approach to climate and nature-related risks, by scaling up finance 

for nature-based solutions. 

Principle 7: Globally inclusive. The recommendations should ensure that the 

framework and approach is relevant and accessible worldwide.  

Metrics 

TNFD disclosures include:  

A) small set of core metrics, that apply to all sectors and core sector metrics 

for each sector on a comply or explain basis.  

B) larger set of additional disclosure and assessment metrics, which preparers 

can use for their assessment and where its relevant and helpful.  

TNFD provides also additional sector guidance, which explain how to apply 

the core metrics for each sector and additional sector disclosure indicators and 

metrics. For example, for such sectors as: aquaculture, biotechnology and 

pharmaceuticals, electric utilities and power generators and other. 
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2 Literature Review 

2.1. Sustainability and Finance 

2.1.1. The Rise of Sustainability in Corporate Strategy 

As the world increasingly recognizes a greater sense of responsibility to 

ensure a better future for future generations, the demand for sustainable 

practices is growing. In response, businesses to meet the expectations of all 

stakeholders started to align their business strategies with sustainable 

practices (Oertwig, N. et al., 2017). 

Not long ago, sustainability was viewed as an optional addition for 

businesses. But, today, sustainability has become integrated in core business 

strategy and influence numerous management decisions. The three 

sustainability pillars such as economic, ecological, and social are now 

embedded in business administration and strategic management.  Such shift 

reflects a significant evolution from seeing sustainability as an “add-on” to 

making it essential – “add-in” approach (Fischer, M. et al., 2023). The 

evolution of sustainability from a peripheral activity of Corporate Social 

Responsibility (CSR) to a core aspect of financial strategy reflects a significant 

change in corporate governance of firms and their financial decision making 

(Naciti et al.,2022).  

Historically, CSR initiatives were intended to appease stakeholder demands 

or meet minimum standards requirements. CSR initiatives were mostly aimed 

at enhancing corporate reputation, product evaluation and customer loyalty 

(Aguinis & Glavas, 2012). However, today, sustainability is not anymore, an 

additive concern but a critical factor that influences financial performance and 
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corporate resilience. This shift is driven by growing awareness of problems 

related to climate change and resulting impacts on ecosystems (Eccles et al., 

2014). To integrate sustainability into financial strategy effectively its 

necessary to have a comprehensive understanding how environmental risks 

affect risk management, capital allocation and, ultimately, shareholder value. 

Companies are now encouraged to adopt a holistic approach, that 

incorporates environmental considerations into their financial models. 

Because such approach not only demonstrate firms’ commitment to 

environmental responsibility but can drive innovation, improve company 

efficiency and increase customer loyalty (Saxena et al., 2024).  

The evolving landscape of sustainability has also given a rise to a variety of 

financial instruments designed to incentivize firms to incorporate 

sustainability into their business operations. These include green bonds, social 

bonds, sustainability bonds, sustainability-linked loans, and transition bonds, 

collectively representing trillions of dollars in global issuance (Environmental 

Finance Data, 2024).  

The recognition of sustainability as a fundamental component of financial 

strategy underscores the need to align corporate business strategies with 

environmental and societal goal - an objective central to frameworks like 

TNFD and other sustainability disclosures and initiatives.  

2.1.1.1. Sustainable Business Practices and Consumers 

Based on empirical observations, acting in sustainable manner, bring 

numerous benefits to business such as improved public image, better access 

to debt and equity financing, and even, probably, better credit ratings 

(Weston, P., & Nnadi, M.,2021). According to Peters and Simaens (2020), 

implementation of sustainable initiatives become a must for businesses if they 

want to be competitive and successful. Moreover, the adoption of 
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sustainability practices and its embedment into strategy is a signal of the 

corporate legitimacy status. According to Gomez-Trujillo et al., (2024), 

corporate legitimacy reflects “a widespread perception or belief that the 

actions and operations of a corporation are desirable, appropriate and suitable 

within the socially constructed systems of norms, values, beliefs and 

definitions in which it operates. This perception extends not only to the 

corporation’s immediate activities but also to its broader strategic objectives 

and underlying principles”.  

The increasing significance of sustainability is also noticeable in consumer 

behaviour. For instance, recent statistical observations demonstrate that 

willingness to pay more for sustainable packaging has been steadily 

increasing, reaching 82 percent of consumers in 2023 (Statista Research 

Department, 2024). However, despite such trend, according to the 

observations, the price remains a deciding factor among consumers and 

willingness to pay has limits. According to Ghali and Zohra (2020), the policy 

makers should consider consumers’ price sensitivity in their initiatives to 

boost green consumption. Sustainability goals should be balanced with 

economic considerations to implement the policy effectively.  

2.1.1.2. Challenges in Valuing Sustainability 

Findings suggest that the value of company is still primarily expressed in 

terms of its financial outcomes and profitable growth, rather than value 

creation society and the environment, and to change it, a serious overhaul of 

approach to business is needed (Agwu, U. J., & Bessant, J., 2021). According 

to Peters J and Simaens A. (2020), the integration of sustainability practices 

might be successful only if sustainability becomes strongly integrated into the 

corporate strategy and deeply anchored in all departments and daily tasks of 

a company.  

https://www.emerald.com/insight/search?q=Ana%20Maria%20Gomez-Trujillo
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Two notable examples of companies who managed to integrate sustainability 

into their business strategies and benefit from it are – Unilever and Procter & 

Gamble. The integration of sustainability into the management strategy and 

business practices brought companies improved brand perception among 

consumers and loyalty to company (Giulia Baragiola & Martina Mauri, 2022). 

However, despite Unilever’s success in becoming a leader, among companies 

adopting sustainable practices, the company faced investor criticism for its 

strong focus on achieving sustainability targets, which occasionally came at 

slight cost to its financial performance (Financial Times, 2022). In contrast, 

empirical evidence from UK firms, suggests that companies can implement 

their sustainability strategies “without incurring significant financial cost (or 

benefit) in terms of risk or a return” (Jacquelyn E. et al., 2012). As a British 

multinational company, Unilever’s approach highlights the ongoing 

challenging of balancing the sustainability with financials, especially 

considering that not all investors prioritize sustainable practices.   

2.1.2. Relevance of Sustainability in Financial Markets 

Nevertheless, despite occasional setbacks, the number of investors favouring 

sustainability-focused companies is growing, and the shift in investor 

preferences is happening, albeit gradually. For instance, research on large 

institutional investors, who hold more than $250 billion in assets, revealed 

that sustainability criteria (ESG) play a very important role in their investment 

decision process, with most viewing the approach “primarily as a way of 

reducing volatility and risk in their portfolios” (Gelfand A., 2024).  

The growing recognition of environmental risks in capital markets highlights 

an important shift in how investors assess their investment portfolios. Nature-

related risks, climate change and biodiversity loss, are no longer viewed by 

investors as isolated environmental concerns but as a significant factor that 
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affect investment decisions and capital allocation. The shift reflects increased 

investor concerns over the potential financial losses posed by environmental 

degradation. Research has demonstrated that firms that fail to adequately 

manage environmental risks may face stronger scrutiny from investors, which 

lead to increased volatility in their stock prices and decreased access to capital 

(Albuquerque et al., 2020). While firms with strong ESG scores and positive 

environmental reputation tend to attract more investment. When such firms 

face environmental penalties, their stock prices are generally less impacted 

compared to firms with weaker environmental reputations (Xu and Zhang, 

2024).  

The shift in investors preferences towards sustainable investments, led to 

significant growth in ESG assets, which are projected to exceed $40 trillion 

globally by 2030 (Bloomberg Intelligence, 2024). This trend shows how 

sustainability is becoming a central part of the finance world, with sustainable 

assets that are on track to make up a large share of global financial portfolios. 

Investors view these assets not just as ethical choices but as integral to future-

oriented strategies that address both financial performance and 

environmental impact.  

2.1.2.1. Relevance of Biodiversity Risks in Financial Markets 

Before the introduction of Kunming Declaration (the first part of COP15) and 

the TNFD, investors typically did not account the impact of firms on 

biodiversity when pricing stocks, however, in the subsequent months, there 

was a negative shift of stock prices of companies with large biodiversity 

footprint as investors began to demand a premium for the risks associated 

with future biodiversity regulation (Garel, 2024). Forward-looking investors 

are increasingly considering the nature-related factors in their investment 

decisions to ensure long-term stability (Uyar, A., et al., 2022). And, as 
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extinction accounting frameworks gain popularity, investors considering 

different and new investment opportunities in this evolving landscape 

(Macpherson, M., & Biehl, C., 2022).  According to Naifar and Elsayed (2023), 

investors by aligning their investment portfolios with nature-related 

considerations, are not only managing their risks but also position themselves 

to capitalise on the transition towards nature sustainable economy.  

2.2. Sustainability Disclosures and Investor 

Behaviour 

As investors increasingly rely on sustainability criteria in their investment 

decisions, it is important providing them with reliable data to increase 

confidence in decision making process. According to Abhayawansa et al., 

(2021), establishing national-level governance and accountability systems, 

with the “central co-ordination along with other established best practices of 

accounting, accountability and governance systems” is essential for ensuring 

reliability and enhancing investor confidence.  Sustainability related 

disclosures are key tools for promoting accountability. Ali, K. et al., (2024) 

highlight that sustainability related disclosures are pivotal in fostering 

investor confidence by offering critical insights into a company’s business 

practices and their alignment with sustainability objectives, enabling 

investors to make informed decisions.  

Investors, assign positive value to sustainability-related disclosures as they 

consider them useful for their decision-making process (Chen, J., 2023). 

According to Amran et al. (2015), robust sustainability related disclosures 

positively impact stock prices and investor behaviour, as companies with 

comprehensive sustainability disclosures experience better market 

performance and attract more investments (Amran, A. et al., 2015). Similarly, 
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it’s been found that especially the sectors, which are prone to environmental 

risks, such as mining and energy, by being transparent through sustainability 

related disclosures channel have better financial performance and risk 

management (Suortti (2021). Generally, companies with higher ESG ratings 

and strong sustainability related disclosures often benefit from lower cost of 

capital and better access to financing, as they are perceived less risky by 

investors (McKinsey & Company, 2020).  

2.2.1. Information Asymmetry Reduction through Sustainability 

Disclosures 

Reports issued by investor organizations, such as Principles of Responsible 

Investment (PRI), emphasize the importance of sustainability related 

disclosures in reducing the information asymmetry and improving 

investment decision making. Information asymmetry occurs when one party, 

seller, possesses more or better information about the quality than the other 

party (Akerlof, G.A., 1970). This imbalance leads to market inefficiency, and 

result in lower stock returns for investors with incomplete or limited 

information (Goel et al., 2021). As a consequence, transparency in companies’ 

environmental practices is becoming increasingly critical investors. As 

Bondar et al. (2024) note, 83% of surveyed investors now incorporate 

sustainability information into their fundamental analyses. This trend reflects 

the growing recognition of environmental risks, particularly, as 

environmental challenges as climate change and biodiversity loss become 

more pressing. 

Sustainability disclosures play a crucial role in reducing information 

asymmetry by providing detailed insights about company’s exposure to 

environmental and biodiversity risks, as well as the risk mitigation processes 

adopted. Research indicates that the demand for sustainability related 
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information come from the clients of institutional investors, who require the 

high quality of disclosures due to the interests in responsible investments 

(Amel-Zadeh et al., 2017). As noted by Piispa, I. (2022), these disclosures help 

to reduce the information gap between companies and investors, enabling 

investors to make informed decisions that align with their ethical values. 

Pisspa further emphasizes that an increase in disclosure requirements may 

not only expose shortcomings in the sustainability of investment products or 

services but also mitigate concerns about greenwashing and impact washing.  

When companies engage in “greenwashing” by overstating or mispresenting 

their environmental performance, the resulting loss of credibility can lead to 

reputational or financial damages (Liu et al., 2023). For example, the well-

known case of Volkswagen’s emissions scandal that, besides reputational 

damages, led to severe losses with significant negative shocks to its stocks and 

bond prices. Similarly, misleading environmental claims by KLM, the Dutch 

airline, led to legal penalties imposed by Dutch Court of Amsterdam. 

Research also shows that greenwashing practices “has a positive direct effect 

on brand hate” (Santos et al., 2024), which underscores the critical role of clear 

and stringent metrics of sustainability related frameworks and disclosures. 

Efforts aimed at increasing transparency of firms’ impact are effective at 

improving firms’ disclosure quality and quantity as well as their corporate 

value (Ioannou & Serafeim, 2019).  Pedron et al. (2021) by studying the 

Brazilian market found that the volume of environmental disclosure is 

positively correlated with company’s value. The reduced information 

asymmetry allows investors to perceive a company as less risky. Analogical 

findings have been obtained by Al Amosh and Khatib (2023), in their analysis 

of Jordanian-listed companies, demonstrating that transparency about 

environmental and social practices, tends to increase market value of a 

company. According to Blacconiere and Patten, (1994), investors interpret 
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environmental disclosures as a positive sign, which signal that a firm is well 

managing its processes and controls its exposure to future regulatory costs.  

Interestingly, transparency and completeness of environmental disclosures, 

as well as general environmental practices, are closely linked to the quality of 

firm’s board composition, particularly the ratio of independent to dependent 

directors (Agyemang et al. 2023). This linearly aligns with findings of Choi J-

H. et al., (2024), who demonstrated that that ESG disclosures help to boost 

firm value, particularly when accompanied with strong governance. 

Similarly, Li Y., et al., (2018), by examining FTSE 350 listed firms, observes 

positive association between strong leadership, ESG disclosure level and firm 

value. The observations suggests that firms with strong environmental 

practices also tend to have strong governance structures, which further 

enhance overall firm value 

As, TNFD initiatives are yet being incorporated in corporate reporting at a 

large scale, and research specifically on TNFD continues to emerge, parallels 

with other sustainability related disclosures suggest that transparent, well-

disclosed, information on nature-related risks should be crucial in future 

investor preferences. 

2.3. Stock Price Reactions to Sustainability-Related 

Disclosures 

Given the limited research conducted on TNFD specifically; to explore the 

market reaction to TNFD, the current research expands its scope to analyse 

market reactions on other sustainability related disclosures. This broader 

approach helps to predict likely market reaction to firms’ announcement of 

compliance with TNFD. However, this research does not place significant 

emphasis on whether the disclosures are mandatory or voluntary, due to the 
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limited available studies on the overall effect of sustainability related 

disclosures on stock prices. 

In general, sustainability-related disclosures provide varied impact on stock 

prices and firm value. For instance, research by Wu and Li (2023) found that 

both mandatory environmental disclosure and voluntary environmental 

disclosures positively impacted stock prices for heavy polluting enterprises in 

China confirming that transparency can help bolstering investor confidence. 

Similarly, Tsang et al. (2024) observed that Corporate Social Responsibility 

(CSR) reporting increased firm value across 56 countries, highlighting a global 

recognition of the importance of sustainability related disclosures. 

However, the impact of environmental disclosures is not uniform and vary 

depending on market conditions and regional contexts. Sun et al. (2023) found 

that in China, higher integration of Environmental, Social, and Governance 

(ESG) disclosures was negatively associated with firm value, attributing it to 

“cultural resistance to transparency”. Similarly, Deswanto, R.B. and Siregar, 

S.V. (2018) observed no significant impact on the firm value of Indonesian 

companies from their environmental disclosures, indicating that such 

disclosures in the region may not yet be a concern for investors when making 

a decision on the capital market.  

In contrast, Suttipun, M., & Yordudom, T. (2021) in their analysis of top 50 

listed companies from Thailand, found that environmental disclosures 

positively influenced market reactions. The observations illustrate that the 

effectiveness of sustainability related disclosures, and by extension TNFD, 

depends strongly on the regional, market-specific context and other factors, 

discussed further. 

https://www.emerald.com/insight/search?q=Refandi%20Budi%20Deswanto
https://www.emerald.com/insight/search?q=Sylvia%20Veronica%20Siregar
https://www.emerald.com/insight/search?q=Sylvia%20Veronica%20Siregar
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2.3.1. Impact of Sustainability Disclosures on Firms with High vs. 

Low Sustainability-related Risks 

Recent studies highlighted that market reactions vary significantly based on 

firm’s environmental profile and its exposure to environmental risks, 

especially during the periods of market fluctuation. For example, Berkman H. 

et al., (2024), found that U.S. companies with higher climate risk levels 

experienced more negative returns during periods of heightened climate risk 

concerns. During these periods, “green” firms were rewarded, while “brown” 

firms were penalized by the market, and those firms, with higher ESG-

scoring, for instance, yield positive equity returns relative to other firms 

(Zhang Y., 2022).  

Market reactions are closely tied to company’s environmental profile, often 

leading to negative reactions to environmental disclosures for companies with 

high risks profile. Antoniuk Y. (2023), in her analysis of Norwegian firms, 

discovered that firms with high climate disclosure scores outperformed the 

market, but this effect was less pronounced for environmentally high-risk 

firms (energy companies). Similar results were obtained by Zhou Y. et al., 

(2021), who found that pollution disclosure significantly negatively impacted 

the stock market performance of companies listed on environmental 

blacklists, particularly during market downturns. Adding to this, investor 

valuation of environmental risks also varies across industries (Li, X. et al., 

2024). It further highlights the complexity of relationships between financial 

assessment and environmental considerations. 

Interestingly, firms that higher risk levels, not environmental, but in terms of 

financial leverage, general company governance, and systematic investment 

risk – can experience positive effect on financials from improved 

sustainability practices. According to Lackmann J. et al., (2012), these firms 
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react more strongly (positively) to an increase of reliability of sustainability 

information.     

2.3.2. Other Factors Affecting Stock Price Reactions to 

Sustainability Disclosures and TNFD 

In addition to firm-specific risks, factors such as regulation, ownership 

structure and firm size influence the market reactions to sustainability related 

disclosures. For example, Chen, J. (2023), in his observation of Singapore 

market, finds positive market response to environmental disclosures, and that 

government regulation strengthens equity market reactions, particularly 

when sustainability reports are released as standalone reports and include 

board statements. Supporting the connection between legal frameworks and 

environmental initiatives, Li Z. and Jia J., (2021), in a cross-country analysis of 

21 nations, demonstrate that mandatory Sustainability related disclosures 

announcements have a more pronounced effect on firms’ corporate 

sustainability performance (CSP) in countries with stronger rule of law. The 

observation is consistent with finding of Li et al. (2024), which provided 

strong evidence that governmental response to the environmental issues 

influence investor decisions, and when government, for, example, does not 

care about climate change, firm value is not affected even if the physical risk 

is high.  

Furthermore, Griffin, P. A., & Sun, Y. (2013) observe that market responses 

can vary depending on the company size and information availability. They 

found that companies, that are smaller in size, and with limited information 

availability tended to experience more pronounced positive investor reaction 

to voluntary environmental disclosures. 
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Investor perception also plays a significant role in stock performance related 

to environmental disclosures, as market reactions might also be driven by 

investor perception rather than actual firm performance. For instance, 

Hartzmark S.M. and Sussman A. B., (2019) found that U.S. investors prefer 

high- sustainability mutual funds over low-sustainability ones, viewing the 

former as promising and predicting high future performance, even though, 

there were no evidence that high-sustainability funds outperform low-

sustainability counterparts.  

In contrast, other studies highlight situations where sustainability disclosures 

are perceived less favourably. For example, Alsaifi et al. (2020), in their 

observation of market reaction to voluntary carbon disclosures among 

FTSE350 firms in the UK, observed that investors perceived climate-related 

disclosures as a signal of additional costs, in their view, are not 

counterbalanced by immediate financial benefits. Similarly, Chebbi and 

Ammer (2021) in their observation of Saudi firms, found that firms facing 

financial constraints experienced negative impacts on stock returns following 

environmental disclosures, as investors interpreted these disclosures as 

signals of potential future regulatory costs. This highlights that, sometimes, in 

certain markets, investors perceive sustainability related disclosures as a 

liability rather than an asset. 

In some markets, also the quality of sustainability related disclosures 

significantly affects the market responses. Guidry and Patten (2010), in their 

study of US market, found no significant market reaction associated with the 

issuance of sustainability reports. However, firms that issued high-quality 

reports experienced significantly more positive reactions. Similarly, Ghosh, 

Pareek, and Sahu (2023) found that as Indian firms improve their 

Sustainability related disclosures quality, surpassing a certain threshold limit 

of 36 points, their financial performance also increased. These findings align 
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with those of Fatemi et al., (2018), who emphasized that ESG activities might 

increase firm value by helping to mitigate negative effects of firm weaknesses 

and amplify the positive effects of strengths.  

Based on the findings above, it is evident that the stock price reactions to 

sustainability -related disclosures, including TNFD compliance 

announcements, are context dependent.  Specifically, the nature of firm’s risk-

profile may shape market reactions, where, for example, firms with high 

financial leverage might improve their reputation through adopting 

sustainability disclosures or, conversely, face negative investor perceptions 

due to anticipated costs. Regional factors and cultural specifics also 

significantly affect investor responses, leading to varied reactions across 

regions. Similarly, the regulatory environment plays a crucial role, with 

stronger regulations, that support sustainability-related initiatives, often 

supporting positive market responses to sustainability- related disclosures.    

In present work, it is expected that the announcement of firms of TNFD 

adoption will cause varied stock price reactions depending on their risk 

profile and the regulatory and cultural context, and investor perceptions. 

Firms with high sustainability-related risks or that operate in regions with 

robust environmental regulations are more likely to experience positive 

market responses. However, in cases where investors perceive TNFD 

adoption as an additional cost with limited immediate financial benefits, or 

where firms operate in regions with weak regulatory frameworks, the market 

reaction may be muted or negative. 
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3 Research Objectives and 

Methodology 

This chapter outlines the research questions that are addressed in this study 

and methodology employed to explore them. The initial sections present the 

study’s objectives and the theoretical framework. The latter sections focus on 

data sample used to be utilized in the model and steps taken to conduct the 

analysis.  

3.1. Objectives of the Analysis 

Building on the existing literature reviewed in chapter [3] of present work 

highlights the growing integration of sustainability into corporate strategy 

and its impacts for financial markets, the primary objective of this analysis is 

to examine the market reaction to company announcements regarding the 

adoption of Taskforce on Nature-related Financial Disclosures (TNFD) 

framework. The analysis aims to explore whether these announcements have 

an impact on the market value. In doing so, the aim of this study is to answer 

the following research questions:  

I. If the announcements of corporations of TNFD adoption result in 

direct impact on their market value.  

II. If market reactions differ across jurisdictions, reflecting variations 

in regulatory environments, investor preferences and cultural 

attitude toward nature related sustainability.  

By addressing these objectives, this study seeks to provide insights into the 

financial impact of nature-related framework, offering a perspective on how 
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market participants value commitments to environmental transparency and 

nature-related risk mitigation. To explore the research questions outlined 

above, current study employs the Event Study methodology.  

3.2. Event Study Methodology 

The Event Study methodology is widely employed to evaluate the impact of 

specific economic events on a valuation of company. This quantitative 

approach is built on the Efficient Market Hypothesis (EMH), proposed by 

Fama (1970), which states that financial markets are rational, and all available 

information is reflected in asset prices. Consequently, it is possible to analyse 

the impact of economic event by observing stock prices of company within a 

defined short-term event window (Mackinlay, 1997). 

In academic research, the Event Study methodology has been extensively 

applied to firm-specific occurrences, such as earnings announcement and 

merger and acquisitions. Beyond strictly economic phenomena, this approach 

is versatile and has been used to examine diverse events, such as regulatory 

changes (Schwert, 1996) and legal liability cases (Bhagat & Romano, 2002), 

demonstrating its broad applicability across various fields of study.  

3.2.1. Key Features, Procedure and Properties of Event Study 

Methodology  

The typical Event Study analysis include the following procedures:  

- Definition of the Event of Interest: Campbell et al. (1997) emphasize that 

the first step in an event study is defining the event of interest, that, 

generally, could be any market-related event that might cause a change 

in investor perceptions or market conditions, such as earnings 

announcements (Ball & Brown, 2019), mergers and acquisitions 
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(Ruback & Jensen, 1983), regulatory changes, or corporate 

announcements (Brown & Warner, 1985).  

- Event date identification: once the event of interest is identified, the next 

step is determining the specific date on which the event took place. By 

identifying the event date, the stock returns before the event are 

compared with those following the public release of the news (Brown 

& Warner, 1985), to evaluate the abnormal returns generated due to the 

event of interest (Binder, 1998).  

- Selection of the Event Window: to evaluate the effect of economic event, 

it is important to choose an appropriate event window in which the 

event is expected to influence stock prices. Also, the periods prior to, 

and/or after the event could be helpful for research. Usage of pre-event 

window helps to estimate normal returns or what the stock prices 

would be if the event had not occurred. While post-event window can 

help to capture the delayed effects of event on stock prices (Armitage, 

1995). The Figure 3.1 below presents a representation of the event 

timeline.   

 

Figure  3.1 Event Study Timeline 

(Campbell et al., 1997) 

- Data Collection: in this step the data on stock prices of companies under 

study, along with relevant market benchmark or index (e.g., S&P 500), 

should be collected. The data should cover the entire event window, 
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which include estimation window, event window, and post-event 

window).   

- Estimation of Normal Returns: this step refers to calculating the return 

that would have been expected if the event had not occurred. There are 

different approaches available to estimate normal returns. They can be 

grouped into two categories – statistical and economic (Mackinlay, 

1997). Statistical models are built on statistical hypotheses concerning 

the behaviour of stock returns, and do not depend on economic 

considerations. While economic models rely on assumption about 

investor behaviour.  

An assumption underlying statistical models is that stock returns are 

jointly multivariate normal and independently and identically 

distributed over time. The assumption about distribution of returns is 

sufficient to define two statistical models (Mackinlay, 1997): 

▪ Constant-Mean-Return Model: in this model, normal returns are 

calculated based on the average return observed over a pre-

event estimation window. It is the simple model however, the 

model often returns results like those of more sophisticated 

models (Brown and Warner, 1980, 1985). According to 

Mackinlay (1997) it is because the variance of the abnormal 

return is not reduced a lot by choosing a sophisticated model. 

The model is outlined below by the following formulation: 

𝑅𝑖𝑡 =  𝑚𝑖 +  𝑥𝑖𝑡 (3.1) 

𝐸[𝑥𝑖𝑡] = 0 (3.2) 

𝑉𝑎𝑟[x𝑖𝑡] =  𝑠𝑥𝑖
2 (3.3) 
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where 𝑅𝑖𝑡 is the return on security 𝑖 in period 𝑡, 𝑚𝑖 is the mean 

return for security 𝑖, and 𝑥𝑖𝑡 is the disturbance term for security 

𝑖 with a zero expectation and variance 𝑠𝑥𝑖
2 .  

▪ Market Model: the model represents a potential improvement 

over the Constant Mean Return Model due to isolation the part 

of the return that is due to overall market movements. By doing 

so it reduces the variability of abnormal returns, making it easier 

to observe the effects of the event of interest Mackinlay (1997).  

The Market Model assumes that the stock returns have linear 

relationship with market returns. The stock returns are 

regressed against the market returns during a specified 

estimation period (usually prior to the event window). The 

model is outlined below by the following formulation: 

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡 + 𝜀𝑖𝑡 (3.4) 

𝐸(𝜀𝑖𝑡 = 0) (3.5) 

𝑣𝑎𝑟(𝜀𝑖𝑡) = 𝜎𝜀𝑖
2 (3.6) 

where 𝑅𝑖𝑡 and 𝑅𝑚𝑡 are the returns on security 𝑖 market portfolio 

in period 𝑡, 𝜀𝑖𝑡 is the error term (random variable) with 

expectation zero and finite variance, and 𝛼𝑖, 𝛽𝑖, and 𝜎𝜀𝑖
2  are 

market model parameters.  

- Calculation of Abnormal Returns: abnormal returns (AR) are the 

difference between the actual observed returns the expected (normal) 

returns during the event window. The following formula is used to 

calculate abnormal returns:  

𝜖𝑖𝑡
∗ = 𝑅𝑖𝑡 − 𝐸[𝑅𝑖𝑡|𝑋𝑡] (3.7) 



 40 

 

 

Where  𝑅𝑖𝑡 is the actual return for company 𝑖 at time 𝑡; 𝐸[𝑅𝑖𝑡|𝑋𝑡] is the 

expected return modelled based on historical data; 𝑋𝑡 is the factors or 

variables used to calculate expected returns. 

- Calculation of Cumulative Abnormal Returns (CAR): CAR is the sum of 

abnormal returns over a defined period within the event window, 

which reflect the total effect of the event on the stock price: 

𝐶𝐴𝑅 = ∑ 𝐴𝑅𝑡

𝑇𝑛

𝑡=𝑇1

(3.8) 

Where 𝑇1 and 𝑇𝑛 represent the beginning and end of the event window.  

- Statistical Testing: to assess the relevance and significance of the 

observed abnormal returns the statistical test should be performed. A 

typical null hypothesis is that the event has no impact on the stock 

price, which imply that the abnormal returns are zero. A t-test or other 

appropriate test can be used to check whether the abnormal returns are 

significantly different from zero.  

𝐻0: 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛𝑠 = 0 (3.9) 

If the p-value is low enough (less than 0.05), the null hypothesis is 

rejected, indicating that the event has had a statistically significant 

effect on the stock price. 

- Results Interpretation: Significant positive abnormal returns suggest that 

the market views the event favorably, while negative abnormal returns 

imply a negative reaction. However, analysts also consider any 

potential confounding factors that might influence stock prices during 

the event window.  
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3.2.2. Use of Event Study Methodology in Prior Studies 

Event study methodology has become an essential tool to measure the impact 

of specific events on company market value. It helps to isolate abnormal 

returns around specific events and assess the investor reactions. As 

environmental considerations growingly influence investment strategies, 

firms are increasingly integrating sustainability into their corporate strategies. 

These developments made event study methodology particularly releavant, 

as the method allows to measure the market’s response to announcments 

made by firm signaling its commitment to sustainability. For example, event 

study methodology can help to evaluate investor reaction on sustainability 

related events, such as the announcement of adoption of environmental 

disclosure standards or other voluntary environmental initiatives.  

In 2015, Lyon and Shimshack by applying event study methodology analysed 

the market reaction to Newsweek’s Green Companies Rankings. Their 

empirical analyses aimed to test a null hypothesis of no difference in stock 

prices of firms rated highly by Newsweek and those who rated poorly, and 

an alternative hypothesis of significant variation in market performance of 

highly rated firms and poorly rated firms. The authors examined a sample of 

492 firms rated by Newsweek, with an estimation window of 251 trading days 

and event window lengths of 3 and 4 days. Results demonstrated that firms 

with a high rating received significantly higher abnormal returns than poorly 

rated firms.  Specifically, high rated firms achieved 0.73% higher cumulative 

abnormal returns that those of poorly ones for 3-day event window, and 

0.62% higher four days after. Authors note that it was an unusual result, 

attributing it to several factors: the announcement of ratings was accompanied 

by larger scale news release compared to previous media generated efforts, 

large availability of the information among investors who are concerned 
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about environmental issues, and the information release reached unusually 

diverse and immediate audience.  

Another interesting and recent research applying event study methodology is 

Fdez-Galiano and Feria-Dominguez’s (2024) assessment of investor reactions 

to largest ecological disasters – Samarco (2015) and Brumadinho (2019) – that 

occurred in Brasil. Their research was focused on three hypotheses:  

- hypotheses 1: Vale S.A., the company which mining activities caused a 

disaster would experience negative abnormal returns. 

- hypotheses 2: mining competitors of Vale S.A. would experience 

positive (competitive advantage) or negative (sector concerns) market 

reaction; and  

- hypotheses 3: Credit Default Swaps (CDS) of mining firms experience 

positive stock market reaction.  

Authors also tested whether strong ESG disclosures would mitigate the 

negative impacts. The study found significant negative market reactions to 

both disasters, however, authors note, that reactions in the broader mining 

sector were varied, where investor reaction to second disaster – Brumadinho 

was not negative due to increased ESG disclosures, which mitigated negative 

effects in the sector. Consequently, authors attributed lower prices of CDS 

following the second disaster to enhanced disclosures. Lo et al. (2018) in their 

study of Chinese market, continue to highlight the mitigating effect of 

environmental management practices on market reactions on environmental 

incidents. Authors also, by employing event study methodology, and using a 

sample of 618 environmental incidents involving 294 firms, found a 

mitigating effect of higher sustainability practices on stocks, where firms with 

less developed practices experienced more negative stock market reaction to 



 43 

 

 

environmental incidents. However, the study revealed that firms with higher 

state share or ownership were also less affected by such incidents.  

In contrast to above studies focusing on environmental incidents, Kumar and 

Firoz (2019) applied event study methodology to assess the impact of Certified 

Emission Reductions (CERs) announcements on share prices of Indian firms 

over a 13- year period.  Their study found that the issuance of CERs did not 

cause a significant abnormal return on share prices. Surprisingly, they noticed 

a negative investors reaction over two-day event window on carbon credit 

announcements, but the abnormal returns were not statistically significant at 

the 5 percent level of significance. Authors attribute the lack of a substantial 

market response to India’s non-binding commitment to reducing carbon 

footprint as per the Kyoto Protocol, as well as to general capital market 

inefficiency and lack of perceived credibility regarding environmental 

announcements. Similarly, to the finding of Kumar and Firoz (2019), almost a 

decade ago, Jacobs et al. (2010) found mixed market reaction on 

announcements of environmental performance. In their research of US firms, 

applying the event study methodology, they analysed market reaction on two 

categories of environmental performance, where first category included 417 

announcements of Corporate Environmental Initiatives (CEIs) that provided 

information about corporations’ self-reported efforts to avoid, mitigate, or 

offset the environmental impacts of their business operations, and second 

category which included  363 announcements of Environmental Awards and 

Certifications (EACs) which provided information about granted recognitions 

by third-parties for environmental performance.  By applying the Market 

Model to estimate abnormal returns, the authors found no significant market 

reaction on the aggregated CEI and EAC announcements but found 

statistically significant market reaction for specific CEI and EAC 

announcements. For example, they found significant positive market reaction 
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on announcements of philanthropic gifts for environmental causes, with a 

statistically significant mean abnormal return of 0.46%, and ISO 14001 

certifications, which saw a mean abnormal return of 0.77%. Conversely, 

announcements of voluntary emission reductions resulted in significant 

negative market reaction, with a statistically significant mean abnormal return 

of -0.95%. Authors interpret the results as follows: environmental 

philanthropy tends to be viewed positively, as it can generate positive 

publicity and goodwill, and potentially boost company performance. 

Additionally, the certifications or awards issued by third parties, which 

typically conduct independent valuation of company are valued more by the 

market. In contrast, the negative reaction to voluntary emission reductions 

aligns with prior studies and possibly stem from the immediate costs and the 

uncertainty of future benefits from such initiatives.  

Moving from environmental initiatives to sustainability reporting, Aureli et 

al. (2019) investigated the market reaction on publication of sustainability 

reports by firms listed on the Dow Jones Sustainability World Index. Authors, 

using the event study methodology, analysed 170 report disclosures of 55 

listed companies listed globally in the period from 2009 to 2016. Their analysis 

showed an increasing market significance for reports issued after 2013, which 

highlighted the growing importance of sustainability reporting on investors. 

Authors noted that 2013 marked a turning point in the integration of ESG 

information with the issuance of International Integrated Reporting Council 

(IIRC) Framework, which influenced regulatory developments in the EU.  
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Figure  3.2: Comparison of significant CAR and nonsignificant CAR publications until and 

after 2013 

 Source: Aureli et al. (2019) 

The event study methodology has proven to be a valuable tool for analysing 

market reactions to significant corporate events, especially those that are 

related to sustainability. The wide applicability of the event study 

methodology in different contexts, such as analysing the effects of 

environmental initiatives, sustainability reporting and other events 

demonstrates its robustness. This methodology helps to analyse how specific 

events can influence investor behaviour, making it highly relevant for 

examining the market response to the adoption of TNFD disclosures by firms. 

3.3. Input Data 

3.3.1. Sample of companies 

The present study focuses on 268 companies that are part of over 700 firms 

listed as adopters of TNFD disclosures, with only these 268 being publicly 

traded. The next table display the names of the firms that are publicly traded 

and thus eligible for the current study (https://tnfd.global/engage/tnfd-

adopters-list/).   

https://tnfd.global/engage/tnfd-adopters-list/
https://tnfd.global/engage/tnfd-adopters-list/
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Table 3.1: Set of companies analysed 

The below Figure 3.3 presents a pie chart, that illustrate the geographical 

distribution of the firms included in the current study, showing the 

proportion of sampled firms per country.  

 

Figure  3.3: Sample Distribution per Country 
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Pie chart in Figure 3.3 shows that most of the companies listed are Japanese 

companies. Most probably, one of the reasons is that Japan has long been a 

leader in environmental sustainability initiatives, setting up frameworks such 

as Japanese Business Initiative for Biodiversity (JBIB) in 2008, followed by 

other policies that promote nature preservation.  These efforts impacted 

Japanese firms to be more inclined to adopt TNFD, aligning with both national 

and international nature-related objectives (Responsible Investor, 2023).   

3.3.2. Stock Prices 

Before collecting data on stock prices, the estimation and event windows were 

defined to derive the relevant data. The estimation window, spanning 240 

trading days [-250; -10], was established to calculate the expected returns. This 

choice aligns with MacKinlay (1997) and Kothari & Warner (2007), who 

emphasized the importance of long estimation windows for reducing noise 

and ensuring precise parameter estimation. Event windows of [-2; 2] were set 

to capture the market’s immediate reaction to the events.     

After establishing the estimation and event windows, the daily return data for 

the 268 firms listed in Table 3.1 were obtained from Refinitiv Eikon. The stock 

return data for this study was collected using the Refinitiv Eikon Excel Add-

in, which help to directly extract data from Refinitiv database. This approach 

ensured accuracy by minimising the risk of human error and improved 

efficiency in data collection.  

By the same token, market returns, a critical component for calculating normal 

returns, were derived using the MSCI World indices, widely recognised for 

its comprehensive coverage of companies worldwide. The extensive coverage 

ensures that the indices are a robust benchmark for evaluating market 

performance globally.  
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3.4. Implementation 

To carry out the analysis, the typical procedures, outlined for Event Studies 

in section [3.2.1] of the methodology, were followed. After definition of the 

event of interest and of the event window, and sampling of companies 

appropriate for analysis, the computation of the abnormal returns was 

performed to detect the effect of the announcement on the prices of the stocks. 

To compute the abnormal returns the statistical model – Market Model was 

employed. As earlier described (section [3.2.1]) the model derives the 

excepted return for each firm based on firm’s historical relationships with the 

market (MSCI).  

In the Market Model, the return of security 𝑖 in period 𝑡 is expressed as:  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡 + 𝜀𝑖𝑡 (3.10) 

where 𝑅𝑖𝑡 is the return of the stock 𝑖 on day 𝑡, 𝑅𝑚𝑡 is the market return in 

period 𝑡, and 𝛼𝑖 and 𝛽𝑖  are parameters estimated through Ordinary Least 

Squares (OLS) regression using the stock’s returns over the estimation 

window ([-250, -10] days relative to the event date). The 𝜀𝑖𝑡represents the 

deviation from the expected return based on the market’s performance.  

After estimation of the Market Model parameters, the abnormal returns are 

computed subtracting the expected returns from the actual stock returns. 

𝜖𝑖𝑡
∗ = 𝑅𝑖𝑡 − (𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡) (3.11) 

This subtraction helps to isolate abnormal component of the stock’s return, 

which relates to the event. Applying this procedure to the 268 firms under 

analysis over the event window of [-2,2] days, it is possible to detect any 

significant changes in returns driven by the event (announcement).  
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3.4.1. Estimation of the Parameters: Stata 

As presented above, the normal returns have been computed using Stata, a 

software package designed to perform statistical analysis, that offers a wide 

range of econometric tools. Stata is widely used in both academic and 

professional settings for conducting a variety of quantitative analyses.  

In the present study, the key parameters for an event study were estimated to 

assess the impact of the announcement made by the Taskforce on Nature-

related Financial Disclosures (TNFD) on 16 January 2024 in Davos, 

Switzerland. This announcement disclosed the names of firms that had 

committed to adopt the TNFD framework. The analysis of the impact of the 

16 January 2024 TNFD announcement was structured using earlier mentioned 

two key time periods: the estimation window, spanning 240 trading days [-

250; -10] before the event, and event window which extend from two days 

before to two days after the announcement, totalling five days, with the event 

day being day 0. Below is the image of Stata code applied to perform the 

analysis. 
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Figure  3.4: Stata code 

The initial lines of code import the file in which the returns extracted from 

Refinitiv Eikon are stored, reshape the extracted data from wide to long 

format to facilitate computations in Stata, generate the event date variable, 

and convert the data into a Stata compatible format by replacing commas with 

periods and then converting into a numeric format. This ensures that the 

return data is in the correct format for regression analysis. 
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Figure  3.5: Stata code (2) 

In the next step, market data is assigned an event identification of 0 to 

distinguish it from the returns of individual firms. A new variable for market 

return is then generated for each event date and applied across all companies 

to align the market return with each company’s corresponding date. Then the 

market data is removed as it became included as a variable for each company.  

 

Figure  3.6: Stata code (3) 

The next lines of code create a date variable for each company, that counts 

the trading days from 1 to the maximum number of trading days for each 

company. Next, a target variable is generated to identify the trading day on 

which the event day occurred, and this value is spread to other cells for each 

company. Unnecessary variables are dropped, and a new variable generated 

to calculate the difference between the target day and all other days, which 

helps to define the event window in further steps. 

 

Figure  3.7: Stata code (4) 

Next, the dummy variables are created to define the event window. 

Specifically, a binary indicator for the event window is set as 1 for event 

window [-2;2] and null value otherwise. Subsequently, the estimation 
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window variable is generated for each company, covering the period from 10 

days before to 250 days prior to the event date.  

 

Figure  3.8: Stata code (5) 

The next steps involved setting key variables to prepare for the loop function. 

Specifically normal returns variable is generated to store the predicted normal 

returns, which represent expected returns unaffected by event-related 

disturbances. Also, the unique identifiers are set for each company to facilitate 

performing company specific operations. Additionally, the residuals variable 

is generated to store the standard errors of residuals from the regression.  

 

Figure  3.9: Stata code (6) 

 The next part of the code executes a loop to calculate the expected (normal) 

returns for each company. The loop iterates over a set of companies by using 

the forvalues command, which runs the code for each company with a set 

unique identifier (id) from 1 to 268. For each company, the regression is run 

using the reg command, modeling the company’s return as a function of the 

market return during the estimation window. The predict p, xb command is 

then used to generate the predicted normal returns, which represent the 

expected performance of the company’s returns based on market behaviour. 

Additionally, the predict std_err_residual, stdr command is employed to 

calculate the standard errors of the residuals, capturing the portion of returns 

that the regression model cannot explain. These residuals reflect the deviation 

from the predicted returns, showing the variability in the company’s 

performance that is unrelated to market movements. Finally, the predicted 
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normal returns and residual standard errors are stored in the variables 

normal_return and SE_residual for further analysis. 

 

Figure  3.10: Stata code (7) 

 The next part of the code finalises the computation of abnormal returns. First, 

the temporary variable std_err_residual is dropped as it is no longer required. 

Then, abnormal returns are calculated by subtracting the predicted normal 

returns from the actual firm returns. Based on this computation, the 

cumulative abnormal returns are computed within the event window for each 

company, which represent the aggregate abnormal returns. 

  

Figure  3.11: Stata code (8) 

Prior to the t-test calculation, to ensure the robustness of the results, the 

following procedures have been applied: first, the company identifiers and 

numeric encoding of data are sorted to organise observations by company and 

chronological order for consistency for subsequent computations. Next, the 

standard deviation of abnormal returns (ar_sd_est) is calculated based on the 

estimation window. This standard deviation reflects the volatility of abnormal 

returns during the pre-event period. To consolidate this information, the 

maximum value of ar_sd_est for each company is extracted and stored as 

ar_sd. This step simplifies the data by representing the highest observed 

variability in abnormal returns during the estimation period for each 

company. Next, the correlation between the residual standard errors 
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(SE_residual) and the standard deviation of abnormal returns (ar_sd) is 

computed. This step provided insight that the values align closely, which 

verified consistency between two outputs and validates the potential 

interchangeability of these metrics in the analysis. Lastly, the temporary 

variable ar_sd_est is dropped, as it is no longer required for subsequent steps. 

 

Figure  3.12: Stata code (9) 

 To evaluate the statistical significance of the cumulative abnormal returns, 

the Pattel Z- test, also known as the Standardized Residual Test, introduced 

by Patell in 1976, was performed. It is a commonly applied hypothesis testing 

for event studies to determine whether the aggregated abnormal returns are 

statistically significant.   

𝜁 =
1

√𝑁
 ∑

𝐶𝑆𝐴𝑅𝑖

𝑆𝐶𝑆𝐴𝑅𝑖

𝑁

𝑖=1

(3.12) 

Where 𝐶𝑆𝐴𝑅𝑖 denotes the cumulative standardised abnormal return of firm 𝑖, 

𝑆𝐶𝑆𝐴𝑅𝑡
 denote the sample standard deviation of the returns during the 

estimation window, and 𝑁 is the sample size.  

Next, to inspect and validate the results, the dataset is filtered to list firms, 

which correspond to the event day to ensures that the focus is strictly on CARs 

at the event date. As a next step, the command reg 

cumulative_abnormal_return if dif==0, robust in Stata runs a regression on 

cumulative abnormal returns. The command filter observations where the 

variable difference equals 0 and use robust standard errors to account for 
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heteroscedasticity. This approach helps to assess whether the significant 

relationship exist between the event and abnormal returns.  

 

Figure  3.13: Stata code (10) 

4 Results 

The regression output revealed the following results:  

 

 

Figure  4.1: Linear regression  

 The indicators of liner regression suggest: 

- Coefficient equal to – 0.8675502 suggest that, on average, the cumulative 

abnormal returns (CAR) across all jurisdictions is negative during the 

event window. However, this value represents the baseline abnormal 

returns, and not the effect of announcement itself, which suggest that 

factors other than event might be influencing the returns. 

- t-value of the regression for the constant of -3.99 indicates that the result 

might be statistically significant.  
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- P-value of 0.000 obtained from running regression shows that the 

negative effect might be significant. 

- R-squared: Given the absence of a dependent variable, the R-squared 

value is expectedly equal to 0.0000.  

- Mean Square (MS) and Residuals: The value of 12.61 imply high 

variability in the returns, but the variability is not captured by the 

current model. 

- Prob > F: The indicator has a missing value. To evaluate the problem, 

the following additional tests were performed:  

▪ Clustered regression: to avoid the possibility that the data 

independency is compromised by data being clustered in 

certain geographical regions, where companies within a specific 

industry or geographic region are more likely to have similar 

financial results, the individual separate regressions were 

performed for each country in dataset. However, the results 

across these country-specific regressions were consistent, 

indicating that the output results are robust to potential 

clustering.  

▪ Variability check: checked the variability of return using 

summarise command, where test results confirmed that there is 

no issue with variability and return variable has a significant 

variability.  

▪ Multicollinearity check: checked the potential multicollinearity 

issue, using the command pwcorr mkt_return return 

abnormal_return, sig. The results showed that there is no 

multicollinearity issue. 
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As there were no issues with variables and data in the model, the 

possible solution for the problem was searched in the web. A 

review of relevant guidance on Stata forums (Statalist, 2019) 

suggested that the mission Prob > F value is not necessarily 

problematic, and it does not indicate a flaw in the regression model, 

unless the research requires testing specific test of omnibus null 

hypothesis. As, the aim of the current test is not to test the overall 

model significance, as in the case of omnibus test, but to evaluate 

the direct effect of the event on the dependent variable, the advice 

to not pay rigorous attention to this indicator was followed.  

While regression test provides an overall estimate of relationship between the 

event and the abnormal returns, the Fisher’s combined probability test 

method (1932) and Stouffer’s z-test combination methods (1949) were applied 

to ensure robustness, and account for the aggregate p-values and 

comprehensive measure of z-values across individual firms. This approach 

mitigates the risk of results being influenced by any single test or outlier.  

 

Figure  4.2: Test Results (Fisher & Stouffer) 

The obtained results from Fisher and Stouffer test suggest the following: 

- Fisher test indicates that the abnormal returns are not statistically 

significant, with a p-value of 0.6910. The chi-squared test statistic of 

519.1456 does not indicate significance due to high p-value, which 

leads to conclusion that the event did not have a significant impact.  
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- Stouffer’s test yields a z-test statistic of -4.729189, suggesting a strong 

deviation from the null hypothesis, implying that event had a 

significant impact. However, the p-value of 0.051 is just above 

conventional 0.05 threshold, meaning that the result is only marginally 

(weakly) significant at the 5% significance level.  

Considering both test, Fisher’s method provides no strong evidence of an 

impact, while Stouffer’s test results suggest some evidence, though weak, of 

a possible impact.   

Interpretation 

While the results suggest an absence or weakly significant market reaction to 

the adoption of TNFD disclosures, potential methodological limitations call 

for further consideration. As Kothari and Warner (2006) explain in their 

overview of event study methods and their limitations, the statistical power 

of event study methodology to correctly reject the null hypotheses might be 

influenced by non-random size and industry characteristics of firms. Because 

variances of individual securities have an “inverse relation to firm size and 

can vary systematically by industry”, and as power is inversely related to 

sample security variance, the noisier returns can negatively affect the ability 

to extract a specific signal (Kothari & Warner, 2006). 

Also, it is important to acknowledge that the study is aggregated across all 

jurisdictions, and the sample is skewed due to significant heterogeneity in 

firm distributions across regions. For example, 38% of sampled firms are 

based in Japan, while other jurisdictions, such as United States, account for 

only 4%. Such geographic concentration reflects the presence of specific 

regional characteristics, such as investor sentiment, regulatory environments, 

or the specific structure of the market, which could influence the test results 

(Campbell, Lo, & MacKinlay, 1997). Moreover, the sample is dominated by 
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Commercial Banks (25 firms) and Real Estate (17 firms) industries, while other 

industries represent a minority. This variance in representation across 

industries pose another additional layer of complexity, because industries 

such as banking and real estate typically have a lower or medium volatility 

compared to other more dynamic industries, which in turn reduce the 

statistical power of the event study.  

Analysis by Region 

To address the potential influence of regional factors, the Cumulative 

Abnormal Returns (CAR), z-values, and p-values for each jurisdiction were 

analysed. The Figure 4.3 and Figure 4.4 below provide an overview of the 

results.  
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Figure  4.3: Analysis by Jurisdiction 

 

Figure  4.4: Cumulative Abnormal Returns 
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The results indicate that there is no significant evidence that the event caused 

significant abnormal returns across most jurisdictions. As shown in Figure 4.3 

above, only Thailand stands out with a statistically significant negative p-

value of 0.0136, indicating a notable market response. However, Thailand has 

only one company in the sample, which limits the reliability of this finding. 

Whereas jurisdictions with larger sample sizes, such as Japan, Taiwan and the 

United Kingdom did not demonstrate statistically significant cumulative 

abnormal returns.  

Despite above, the observed negative cumulative abnormal returns in 

jurisdictions, with certain context, and positive cumulative abnormal returns 

in more receptive to environmental initiatives markets underscore the need 

for further research, potentially utilising alternative models to better capture 

these dynamics. For example, Colombia exhibited highest positive cumulative 

abnormal returns, likely reflecting investor confidence in Colombia’s active 

participation in global biodiversity initiatives, such as hosting COP16 

(Convention on Biological Diversity, 2024). Similarly, Norway and 

Switzerland, known for their strong regulatory environments, proactive 

environmental policies (OECD, 2017 - 2022). China also demonstrated 

positive cumulative abnormal returns, which could probably reflect the 

government’s strategic push for sustainability and establishment of 

“ecological civilisation” framework (Xue et al. 2023). Conversely, the 

jurisdictions exhibiting negative cumulative abnormal returns, suggest that 

its investors might be perceiving adoption of sustainability-related 

disclosures as additional costs, that not necessarily maximise shareholders’ 

value; or negative returns may stem from a possible market oversaturation of 

ESG-related initiatives, that lead to negative investor sentiment. While 

resource-dependent economies such as Australia and Canada might face 

negative market reactions because of investor concerns about the impact of 

such disclosures on their extractive industries (Zhang Y., 2022). In emerging 
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markets like Brazil and India, investor reactions might have been negative due 

to institutional limitations and scepticism about sustainability initiatives and 

their effectiveness (Mobius & Ali, 2021).  

These findings underscore the varied and context-dependent nature of market 

reactions to sustainability disclosures. While in some regions environmental 

initiatives appear to signal long-term benefits, in others they may be perceived 

as costly or less impactful.   

Sub-windows results 

The findings from the additional event windows of [-15;60], [-5;5], [-10;10], 

and [-10;0] further support the conclusion that the announcement of TNFD 

adoption does not have a statistically significant impact on stock prices. 

Results indicate that neither the time period nor the range of the alternative 

event windows alter the lack of explanatory power of the model regarding 

abnormal returns.  

Additional Robustness Check  

To ensure the robustness of the event study results, an additional analysis 

using the eventstudy2 command in Stata was conducted. In comparison with 

other available commands, such as eventstudy and estudy, eventstudy2 

command, according to Kaspereit T. (2020), “is the most complete command 

and provides comprehensive data management routines, hypothesis testing, 

and output”.  

The robustness check was performed using the same estimation window [-

250; -10] and event window [-2;2] to ensure the comparability with “manual” 

estimation tests. As represented in Figure 4.5 below, the results obtained from 

running the eventstrudy2 command, indicate weakly significant negative 

abnormal returns at 5% threshold.  Specifically, the values of the t-statistic (-

1.91) and Patell z-statistic (-1.87) are close to the critical threshold of -1.96 of 
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standard normal distribution, suggesting the borderline negative significance. 

Additionally, the p-values of 0.056 and 0.060 indicate that the observed effect 

is only at the margin of statistical significance.  

 

Figure  4.5: eventstudy2 command results 

5 Conclusion 

The outcome of regression tests suggests that announcement of TNFD 

adoption has no direct effect on stock prices. The study is subject to limitations 

due to high variance in distribution of the firms across jurisdictions. 

This study contributes to the literature on the impacts of environmental 

disclosures, particularly emphasising the challenges of identifying event-

specific impacts in datasets with diverse characteristics. Future research 

should explore alternative methodologies by adopting more balanced and 

representative samples or by utilising alternative models that better account 

for regional, dimensional and industry specific factors. These adjustments 

could provide deeper insights into the nuanced and context-dependent nature 

of market reaction to environmental disclosures.   
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