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Abstract

The Taskforce on Nature-related Financial Disclosures (TNFD) refers to both the inter-
national organizing body and the disclosure framework it developed. Throughout this
article, the term TNFD is used to encompass both the organization and the framework
to ensure precision while maintaining conciseness. TNFD has emerged as a key mecha-
nism for integrating nature-related risks and opportunities into corporate decision-making,
extending the scope of existing environmental, social, and governance (ESG) and climate-
related disclosures. As TNFD adoption remains at an early diffusion stage, empirical
evidence on its global uptake and sectoral characteristics is still limited, particularly in
nature-dependent industries such as forestry and environmental services. This study pro-
vides an exploratory mapping of global TNFD adoption patterns using the complete list of
TNFD adopting organizations disclosed on the official TNFD platform as of June 2025. A
total of 584 organizations across 54 countries were analyzed, with a focused examination
of forestry- and environment-related entities. Rather than testing causal relationships, this
research adopts a descriptive and structural analytical approach to identify geographic,
institutional, and sectoral patterns of adoption. The results reveal a strong concentration
of TNFD adoption in developed economies and corporate entities, while forestry-specific
adopters remain limited in number. Notably, TNFD adoption does not appear to correlate
with forest resource endowment, suggesting that governance capacity and financial dis-
closure readiness are more influential than ecological conditions. Based on these findings,
the study discusses strategic implications for forestry and environmental organizations
and proposes a conceptual framework for advancing nature-related financial disclosure
in the sector. This research contributes an early-stage empirical foundation for under-
standing TNFD diffusion and offers practical insights for policymakers, corporations, and
researchers seeking to operationalize nature-related disclosure frameworks.

Keywords: TNFD; nature-related financial disclosure; forestry sector; environmental sector;
exploratory analysis

1. Introduction

Corporate engagement with environmental sustainability has evolved substantially
over the past three decades [1]. Since the early 1990s, companies have produced environ-
mental sustainability performance reports primarily within the framework of voluntary
corporate social responsibility (CSR), responding to increasing stakeholder expectations
regarding social and environmental responsibility [2]. Over time, CSR reporting initially
non-financial and discretionary has become more standardized and subject to stronger
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institutional requirements, reinforcing corporate transparency and accountability [3]. As
awareness of environmental risks intensified, CSR reporting gradually evolved into formal
sustainability reporting aimed at systematically managing and improving non-financial
performance [4].

In recent years, this transition has accelerated alongside the global mainstreaming of
environmental, social, and governance (ESG) frameworks [5]. A key milestone was the
launch of the United Nations Principles for Responsible Investment (PRI) in 2006, which
laid the foundation for integrating ESG considerations into investment decision-making [6].
Since then, institutional investors have increasingly emphasized ESG performance, exerting
pressure on firms to actively manage and disclose sustainability-related risks and opportu-
nities [7]. As a result, ESG-based financial disclosure has become a central component of
corporate sustainability governance [8].

While climate-related risks have become relatively well integrated into corporate
disclosure practices, particularly following the widespread adoption of the climate-related
disclosure framework developed by the Task Force on Climate-related Financial Disclosures
(TCFD), nature-related risks have remained largely underreported [9]. Biodiversity loss,
ecosystem degradation, and declining ecosystem services pose material risks to corporate
operations and value chains, yet companies continue to face significant challenges in
identifying, measuring, and disclosing their dependencies, impacts, risks, and opportunities
related to nature [10]. This gap became more pronounced after the adoption of the Kunming
Montreal Global Biodiversity Framework (GBF) at the fifteenth Conference of the Parties
to the Convention on Biological Diversity in 2022, which explicitly called for enhanced
private-sector accountability and disclosure related to biodiversity and natural capital [11].
Despite growing policy attention, empirical evidence suggests that while approximately
60% of companies disclose climate-related information, only around 5% provide disclosures
related to nature and biodiversity [12].

To address these challenges and establish an internationally consistent framework
for nature-related risk management and disclosure, the Taskforce on Nature-related Fi-
nancial Disclosures (TNFD) was launched in 2020, following the trajectory established by
TCFD [13]. Closely aligned with TCFD, TNFD extends climate-focused financial disclosure
to encompass natural capital, biodiversity, and ecosystem services, positioning nature as a
material factor in financial decision-making [14]. However, as a relatively new framework,
TNFD adoption remains uneven across regions and sectors, and empirical research on
its global diffusion is still limited [15]. Moreover, nature-related disclosures present addi-
tional complexity compared to climate-related reporting, given difficulties in standardizing
natural capital metrics and aligning diverse ecological guidelines [16].

Within the broader ESG architecture, TNFD functions as a specialized extension
that refines the environmental pillar by providing a structured approach to identifying,
assessing, managing, and disclosing nature-related risks and opportunities [17]. While
ESG frameworks are broadly applicable across sectors, TNFD is particularly relevant for
industries with strong dependencies on natural capital and ecosystem services [18]. Among
these, the forestry and environmental sector occupies a critical position, as forests play a
central role in biodiversity conservation, carbon sequestration, and the provision of essential
ecosystem services [19]. Forestry-related industries are therefore inherently exposed to
nature-related financial risks, making the TNFD adoption especially consequential for
sustainability governance and risk management in this sector [20].

In the forestry domain, sustainability governance has long been institutionalized
through certification systems such as the Forest Stewardship Council (FSC) and the Pro-
gramme for the Endorsement of Forest Certification (PEFC). These schemes promote
sustainable forest management through third-party verification, biodiversity safeguards,
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stakeholder participation, and periodic performance assessment. However, certification sys-
tems primarily operate at the forest management unit level and focus on compliance with
operational standards. In contrast, TNFD functions at the corporate and financial disclosure
level, aiming to translate nature-related dependencies, impacts, risks, and opportunities
into decision-useful information for investors and capital markets. Therefore, TNFD does
not replace forest certification systems but complements them by integrating biodiversity
management outcomes into financial governance and risk disclosure frameworks.

Despite the growing importance of nature-related financial disclosure, research on
TNFD remains scarce compared to the extensive literature on ESG and climate-related
reporting [21]. In particular, systematic empirical analyses focusing on the forestry and
environmental sector are lacking [22]. Responding to this gap, this study provides an
exploratory global analysis of TNFD adoption, with a specific focus on forestry and
environment-related organizations [23]. Rather than evaluating the effectiveness of TNFD
implementation, the study aims to map current adoption patterns and derive strategic impli-
cations for nature-dependent sectors [24]. By analyzing the complete population of TNFD-
adopting entities disclosed as of June 2025, this research establishes an early empirical
baseline to inform future longitudinal, sector specific, and performance-oriented studies.

Accordingly, the objective of this study is to provide an analytical review of global
implementation patterns of the Taskforce on Nature-related Financial Disclosures (TNFD)
within forestry- and environment-related sectors, and to identify structural characteristics
and emerging trends in adoption across different regions and institutional contexts.

Given the relatively short observation period and the early stage of TNFD imple-
mentation, this study adopts an exploratory approach and does not seek to establish
definitive long-term trends, but rather to identify indicative patterns in the initial diffusion
of nature-related financial disclosure.

By analyzing organizations that have adopted or participated in TNFD-related initia-
tives, this study aims to provide insights into emerging implementation trends and their
strategic implications for forestry and environment-related industries.

In this study, the term “TNFD” is used to refer not only to the Taskforce on Nature-
related Financial Disclosures as an initiative but also to the TNFD framework itself, unless
otherwise specified.

To address this objective, the study is guided by the following research questions:

(1) How are TNFD recommendations currently being implemented by organizations in
the forestry and environment-related sectors?

(2) What regional and institutional patterns can be identified in TNFD implementation?

(3) What strategic implications can be derived to support the broader adoption of TNFD
in forestry-related industries?

2. Conceptual Background
2.1. TNFD in Relation to ESG and TCFD Frameworks

ESG frameworks provide a broad lens for evaluating corporate non-financial per-
formance across environmental, social, and governance dimensions [25]. Within this
structure, environmental disclosures have historically focused on emissions, energy use,
and pollution, leaving biodiversity and ecosystem services underrepresented [26]. TCFD
marked a turning point by explicitly linking climate risks to financial performance, thereby
embedding environmental considerations into mainstream financial reporting [18].

TNFD builds on this precedent by extending disclosure requirements beyond climate
to encompass nature related risks and opportunities [27]. While ESG serves as an overarch-
ing framework, TNFD refines the environmental pillar by focusing specifically on natural
capital, biodiversity, and ecosystem services [28]. In this sense, TNFD can be understood
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not as a replacement for ESG, but as a complementary and deepening framework that

enhances the financial relevance of nature-related issues (Figure 1).

Structures that include TCFD in Category E

Greenhouse Gas Emissions

Energy Use

[ Sustainability Reports ] Environment Climate Change Response

TCFD

(Specific

Disclosure

Framework)

Resource Management
Society
Structures that include TNFD in Category E
Governance Greenhouse Gases/Climate

Land Biodiversity

Resource Circulation

Figure 1. Conceptual relationship between ESG, TCFD, and TNFD frameworks. ESG refers to
environmental, social, and governance considerations in corporate sustainability evaluation. TCFD
(Task Force on Climate-related Financial Disclosures) provides a climate-related financial disclosure
framework, while TNFD (Taskforce on Nature-related Financial Disclosures) extends this approach
to nature-related risks and opportunities. CSV refers to Creating Shared Value, highlighting the
linkage between corporate sustainability strategies and broader societal benefits (Source: Developed
by the authors).

2.2. The LEAP Approach: Locate, Evaluate, Assess, and Prepare

A core feature of the TNFD framework is the LEAP approach: Locate, Evaluate,
Assess, and Prepare which provides a structured and systematic process for identifying
and managing nature-related risks and opportunities [29]. The LEAP approach consists of
four key stages: Locate, which identifies where an organization interacts with nature across
its value chain; Evaluate, which diagnoses dependencies on and impacts to natural capital;
Assess, which analyzes the risks and opportunities arising from these dependencies and
impacts; and Prepare, which ensures that organizations are ready to respond to identified
risks and opportunities and to disclose relevant information (Figure 2).

TNFD emphasizes the broader impacts of corporate activities on land, oceans, bio-
diversity, ecosystem services and seeks to support the quantification of these impacts on
natural capital and the establishment of measurable targets for improvement [30]. Conse-
quently, the application of the LEAP approach is strongly recommended for corporations
and other entities preparing nature-related financial disclosures, as it functions as a compre-
hensive evaluation framework for integrating nature-related considerations into corporate
decision-making processes [31]. This structured methodology enables organizations to
systematically identify interactions with nature across the value chain, assess dependencies
and impacts, and develop appropriate responses to nature-related risks and opportuni-
ties [32].

The relevance of the LEAP approach is particularly pronounced in the forestry and
environmental sectors, where business operations are directly embedded within ecosystems
and are highly dependent on ecosystem services [33]. By emphasizing spatially explicit

https:/ /doi.org/10.3390/£17030394


https://doi.org/10.3390/f17030394

Forests 2026, 17, 394

50f23

analysis and ecosystem service dependencies, LEAP provides a practical mechanism for
translating ecological complexity into decision relevant financial information [34].

a Evaluate /A Assess T\
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with nature & impacts = ——
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Figure 2. The LEAP approach (Locate, Evaluate, Assess, and Prepare) used in the TNFD framework
(Source: TNFD, https://tnfd.global/).

To illustrate the practical application of the LEAP framework in the forestry sector, a
conceptual example can be considered in which a forestry-related organization begins the
Locate phase by identifying its operational sites in relation to ecologically sensitive areas
using spatial biodiversity datasets and geospatial screening tools. In this context, LEAP
serves as a key operational tool for implementing the TNFD recommendations.

The TNFD disclosure framework builds upon the architecture of the climate-related
disclosure framework developed by the Task Force on Climate-related Financial Disclosures
(TCFD). While TNFD largely follows the structure of the 11 recommended disclosures
proposed by TCFED, its terminology and analytical focus have been adapted to address
nature-related dependencies, impacts, risks, and opportunities. In addition, TNFD in-
troduces three additional disclosure elements related to natural capital [35], which are
incorporated into the governance, strategy, and metrics and targets disclosure areas to
support more systematic assessment and reporting of nature-related issues [36].

Through this integration, TNFD facilitates the incorporation of biodiversity and ecosys-
tem considerations into corporate sustainability reporting, reinforcing the linkage between
long-term business performance and environmental stewardship [18] (Figure 3).

The Taskforce on Nature-related Financial Disclosures (TNFD) framework is structured
as a sequential system that connects core analytical elements, disclosure areas, and imple-
mentation mechanisms to produce consistent nature-related financial disclosure [37,38].
The framework is designed to translate interactions between organizations and nature into
decision-relevant reporting through a clearly defined analytical and procedural flow.

As illustrated in Figure 3, the orange boxes highlight selected recommended disclo-
sure items that are particularly relevant to the operationalization of the TNFD framework,
including those related to spatial prioritization, stakeholder engagement, and impact as-
sessment. At the foundation of the TNFD framework are four core elements: dependencies,
impacts, risks, and opportunities. Dependencies and impacts describe the direct interface
between organizational activities and natural systems, capturing how organizations rely on
ecosystem services and how their operations affect biodiversity and natural capital [39]. In
particular, impacts on biodiversity—such as habitat degradation, species loss, and ecosys-
tem fragmentation—represent critical pathways through which organizational activities
can undermine ecosystem stability and resilience. These biodiversity-related impacts, in
turn, generate nature-related risks, including regulatory, operational, and reputational
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risks, as well as systemic risks associated with ecosystem degradation and biodiversity
loss. Conversely, they may also create opportunities for innovation, improved resource
efficiency, and the development of nature-positive strategies. Together, these risks and
opportunities influence organizational resilience, financial performance, and long-term
value creation, underscoring the importance of integrating biodiversity considerations into

nature-related financial disclosure and decision-making processes [40].

Governance

Disclose the organisation’s
governance of nature-related
dependencies, impacts, risks
and opportunities.

Recommended disclosures

A. Describe the board's
oversight of nature-related
dependencies, impacts, risks
and opportunities.

B. Describe management's
role in assessing and
managing nature-related
dependencies, impacts, risks
and opportunities.

C. Describe the organisation’s
human rights policies and
engagement activities, and
oversight by the board and
management, with respect

to Indigenous Peoples, Local
Communities, affected and
other stakeholders, in the
organisation’s assessment of,
and response to, nature-related
dependencies, impacts, risks
and opportunities.

Strategy

Disclose the effects of
nature-related dependencies,
impacts, risks and opportunities
on the organisation’s business
model, strategy and financial
planning where such information
is material.

Recommended disclosures

A. Describe the nature-related
dependencies, impacts,

risks and opportunities the
organisation has identified
over the short, medium and
long term.

B. Describe the effect
nature-related dependencies,
impacts, risks and opportunities
have had on the organisation’s
business model, value chain,
strategy and financial planning,
as well as any transition plans
oranalysis in place.

C. Describe the resilience of
the organisation's strategy
to nature-related risks and
opportunities, taking into
consideration different
scenarios.

D. Disclose the locations of
assets and/or activities in the
organisation’s direct operations
and, where possible, upstream
and downstream value chain(s)
that meet the criteria for priority
locations.

Risk & impact management

Describe the processes used
by the organisation to identify,
assess, prioritise and monitor
nature-related dependencies,
impacts, risk and opportunities.

Recommended disclosures

A(i) Describe the
organisation’s processes for
identifying, assessing and
prioritising nature-related
dependencies, impacts, risks
and opportunities in its direct
operations.

A(ii) Describe the
organisation’s processes for
identifying, assessing and
prioritising nature-related
dependencies, impacts,
risks and opportunities in its
upstream and downstream
value chain(s).

B. Describe the organisation’s
processes for managing
nature-related dependencies,
impacts, risks and
opportunities.

C. Describe how processes
for identifying, assessing,
prioritising and monitoring
nature-related risks are
integrated into and inform
the organisation’s overall risk
management processes.

Disclose the metrics and
targets used to assess and
manage material nature-related
dependencies, impacts, risks
and opportunities.

Recommended disclosures

A. Disclose the metrics used by
the organisation to assess and
manage material nature-related
risks and opportunities in

line with its strategy and risk
management process.

B. Disclose the metrics used by
the organisation to assess and
manage dependencies and
impacts on nature.

C. Describe the targets and
goals used by the organisation
to manage nature-related
dependencies, impacts, risks
and opportunities and its
performance against these.

Figure 3. TNFD recommended disclosures (Source: TNFD, https://tnfd.global/).

These four core elements are addressed and disclosed through four corresponding
disclosure areas: governance, strategy, risk and impact management, and metrics and
targets [41]. Governance focuses on oversight responsibilities and accountability structures
through which nature-related issues are integrated into organizational decision-making
processes [42]. Strategy addresses how identified nature-related risks and opportunities
are incorporated into business planning over different time horizons. Risk and impact
management refers to the processes used to identify, assess, and manage nature-related
risks and impacts, while metrics and targets translate these considerations into measurable
indicators that enable monitoring, comparability, and performance evaluation [43].

The operational linkage between the core elements and the disclosure areas is provided
by the LEAP approach (Locate, Evaluate, Assess, and Prepare) which serves as the central
implementation mechanism of the TNFD framework [44]. Through the LEAP approach,
organizations systematically locate their interactions with nature across value chains,
evaluate dependencies and impacts, assess associated risks and opportunities, and prepare
appropriate management responses and disclosure strategies [45]. Importantly, the LEAP
process primarily serves as an analytical mechanism for examining the four core elements
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of the TNFD framework—dependencies, impacts, risks, and opportunities. These elements
are identified and assessed sequentially through the Locate, Evaluate, and Assess stages of
the LEAP process.

The results generated through this analytical process are subsequently translated into
the four disclosure areas—governance, strategy, risk and impact management, and metrics
and targets. In other words, the LEAP approach does not analyze the eight elements
independently; rather, it first evaluates the core elements and then links these findings
to the corresponding disclosure areas during the Prepare stage. This structured linkage
ensures analytical consistency and supports the integration of nature-related considerations
into existing risk management and reporting systems [46].

Through this structured flow from core elements to disclosure areas, operationalized
via the LEAP approach, the Taskforce on Nature-related Financial Disclosures framework
enables organizations to produce coherent and comparable nature-related disclosures. This
integrated structure provides the analytical foundation for examining early TNFD adoption
patterns in the forestry and environmental sector, which is the focus of the empirical
analysis in this study (Figure 4).

Overall, existing studies on TNFD have largely focused on the conceptual develop-
ment of nature-related disclosure frameworks and methodological guidance for the LEAP
approach. This review also highlights several gaps in the current literature on TNFD im-
plementation, particularly regarding sector-specific applications, data limitations, and the
integration of nature-related risks into corporate decision-making. While these studies pro-
vide important theoretical and methodological foundations, relatively limited research has
examined how TNFD is being implemented in practice across different sectors and regions.

Therefore, a clear research gap remains in understanding the structural characteristics
of TNFD implementation among organizations operating in nature-dependent sectors. This
study aims to address this gap by analyzing global TNFD implementation patterns and
identifying institutional and regional characteristics of participating organizations.

4 CORE ELEMENTS 4 CORE AREAS

DEPENDENCIES IMPACTS GOVERNANCE

RISK & IMPACT METRICS &

RISKS OEEORLUNERIES MANAGEMENT  OBJECTIVES
LEA] 02 Disclosure
(ICocate; Evaluate, ASsess; Prepare (Reporting)

Figure 4. Conceptual structure of the TNFD disclosure procedure.

3. Methodology
3.1. Methodology and Research Flow

Given the early stage of diffusion of the Taskforce on Nature-related Financial Disclo-
sures (TNFD), this study adopts an exploratory and descriptive research flow. Rather than
testing hypotheses or estimating causal relationships, the primary objective is to map global
TNFD adoption patterns and to identify structural characteristics of uptake across regions
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Global Survey

of TNFD
Adopters

and institutional contexts. This approach is particularly suitable for emerging governance
frameworks, such as TNFD, where adoption remains limited, heterogeneous, and uneven
across sectors and geographies.

Within this research flow, the analysis proceeded through a five-stage classification
process, as illustrated in Figure 5.

i Classifying

Categorizing Adopting
Adopting Organizations
Countries by by
Continent Institutional
Type

Forestry &
Environmental
Sector
Analysis

Identifying
Adoption
Timing

Figure 5. Analytical framework for classifying global TNFD adoption.

Stage 1 involved a global survey of TNFD-adopting institutions using the official
TNFD platform to establish the overall dataset.

Stage 2 categorized adopting countries by continent in order to identify geographical
distribution patterns.

Stage 3 classified adopting organizations according to institutional types, allowing
comparison across different organizational forms.

Stage 4 examined adoption timing to identify temporal patterns in TNFD uptake.

Stage 5 conducted a focused analysis of organizations in the forestry and environmen-
tal sector to identify sector-specific adoption characteristics and structural tendencies.

This stepwise classification approach enhances analytical transparency and method-
ological consistency by clearly structuring the workflow and the handling of the dataset
across all stages of the analysis.

3.2. Data Source

The analysis is based on the official list of TNFD-adopting organizations published on
the official platform of the Taskforce on Nature-related Financial Disclosures (TNFD)
as of June 2025 [47]. The dataset includes 584 organizations across 54 countries, en-
compassing corporate entities, financial institutions, government bodies, NGOs, and
other organizations.

3.3. Classification Analysis

Given the early stage of diffusion of the Taskforce on Nature-related Financial Disclo-
sures (TNFD), this study adopts classification analysis as its primary analytical approach.
This method is particularly suitable for exploratory research aimed at identifying structural
patterns and categorical distributions within emerging governance frameworks where
causal relationships and performance outcomes remain unclear [48,49].

Given the limited sample size and the early stage of TNFD implementation, this
study adopts a descriptive and manual classification approach rather than advanced
statistical or machine learning techniques. This approach is considered appropriate for
providing an initial exploratory mapping of global adoption patterns. Accordingly, the
analysis relies on publicly available organizational information to identify structural
implementation patterns.

Using the dataset described in Section 3.2, all TNFD-adopting organizations disclosed
on the official platform of the Taskforce on Nature-related Financial Disclosures as of June
2025 were classified according to several analytical dimensions. These include geographic
location (continent and country), institutional type, sectoral affiliation, and adoption timing
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(year of TNFD adoption). The classification allows for a systematic examination of how
TNFD adoption is distributed across regions and organizational categories.

Within this analytical structure, forestry- and environment-related organizations were
extracted as a focal sub-sample and analyzed separately to examine sector-specific adoption
characteristics. The analysis emphasizes descriptive comparison and structural mapping
rather than hypothesis testing, thereby establishing an empirical baseline for future longi-
tudinal or inferential studies.

The selected classification dimensions were chosen based on their relevance to differ-
ences in policy capacity, exposure to nature-related risks, and organizational engagement
with sustainability disclosure frameworks. These dimensions are commonly used in sus-
tainability governance and ESG adoption studies to analyze institutional diffusion patterns
and regional disparities in disclosure practices. The conceptual data processing structure
underlying the classification analysis is illustrated in Figure 6.

Input Output
mmmmmndl PROCESSING

NOTE: Red arrows signify flow of data
Figure 6. Data processing structure for the classification analysis of TNFD adoption.

In addition, adoption timing was classified into two temporal categories (2024 or
earlier and 2025). This simplified categorization was applied because the official TNFD
platform primarily reports adoption status based on the most recent reporting year, and
detailed year-by-year adoption records for earlier adopters are not consistently available.

Therefore, the two-category structure enables a consistent comparison between earlier
adopters and newly participating organizations while minimizing potential inconsistencies
in historical reporting data.

This approach is appropriate for exploratory classification analysis, which aims to
identify broad diffusion patterns rather than precise temporal dynamics.

4. Results
4.1. Global Overview of TNFD Adoption

The classification results reveal several structural patterns in the early global diffusion
of TNFD adoption, particularly in terms of sectoral participation, geographic concentration,
and institutional composition. Given the early stage of TNFD implementation, the analysis
primarily aims to provide an exploratory overview of adoption patterns rather than to
establish causal relationships. This perspective allows the study to highlight emerging
structural characteristics in the global diffusion of nature-related financial disclosure.

As of June 2025, a total of 584 organizations across 54 countries were identified as
adopters of the Taskforce on Nature-related Financial Disclosures (TNFD) based on the
official TNFD registry.

To provide a clearer overview of the dataset structure, Table 1 presents the distribution
of TNFD-adopting organizations by institutional type and year of adoption, distinguishing
between organizations that adopted the framework in 2024 (or earlier) and those that joined
in 2025. This classification provides an overview of the institutional composition of TNFD
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adopters and enables a comparison of adoption patterns between earlier adopters (2024 or
earlier) and those that joined in 2025.

Table 1. Summary of worldwide institutional TNFD adoption in 2024 (or earlier) and 2025.

Institution Type 2024 (or Earlier) 2025 Sum
Academic or Scientific Institution 1 3 4
Asset Owner 1 2 3
Corporate 208 169 377
Civil Society and NGO 4 2 6
Data Provider 2 1 3
Financial Institution 86 57 143
Government 5 3 8
Market Association and Consortia 1 1
Market Service Provider 12 15 27
Other 4 4 8
Public and Development Finance 3 1 4
Total 327 257 584

Early adopters indicate organizations that participated in the TNFD initiative during
its earliest implementation phase prior to the broader 2024 adoption wave.

The results show that early adoption was concentrated in a limited number of coun-
tries, particularly Japan and the United Kingdom. Additional adopters emerged in 2025
across Europe, Asia, and South America.

4.2. TNFD Adoption in the Forestry and Environmental Sector

The organizations associated with the forestry and environmental sector are dis-
tributed across multiple continents, with Europe and Asia representing the largest shares,
followed by North America and Oceania. Compared with the broader global adoption
pattern, these sector-specific adopters are primarily concentrated in countries with well-
developed forest industries and advanced financial markets, where sustainability disclosure
frameworks are already well established.

The left panel presents the overall distribution of global TNFD adopters (1 = 584), in-
cluding the temporal distinction between early adopters (2024 or earlier) and new adopters
(2025), the geographic distribution by continent (54 countries), and the classification of
participating institutions by type.

The right panel focuses on organizations associated with the forestry and environ-
mental sector (1 = 22), illustrating their continental distribution (12 countries), institutional
composition, and their classification across forestry- and environment-related segments,
including forestry management, environmental and sustainability services, forestry and
paper, and pulp and paper products.

This comparative visualization highlights how TNFD adoption has expanded globally
while also identifying the specific characteristics and institutional composition of forestry-
and environment-related adopters (Figure 7).

4.2.1. Sector Overview

While Section 4.1 provided a global overview of TNFD adoption across all institutional
categories, this subsection focuses specifically on the structural characteristics of adoption
within the forestry and environmental sector. Rather than reiterating the overall adoption
statistics, the analysis here highlights the sector-specific distribution and institutional
patterns observed among forestry- and environment-related organizations.

Among the 584 TNFD adopters identified in this study, only 22 organizations were
classified as belonging to the forestry and environmental sector, representing institutions
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from 12 countries. This limited representation suggests that the integration of nature-related
financial disclosure within forest-based industries remains at an early stage of diffusion
compared with other sectors such as finance or broader corporate groups.

® Global TNFD Adopters @ Forestry & Environment TNFD Adopters
(n=584) (n=22)
Forestry & Environment £ Instituti
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Figure 7. Global distribution and institutional characteristics of organizations adopting the framework
of the Taskforce on Nature-related Financial Disclosures (TNFD). Despite this gradual expansion, the
overall number of forestry- and environment-related TNFD adopters remains modest.

Table 2 presents the detailed classification of forestry- and environment-related TNFD
adopters by country, segment classification, institutional type, and adoption timing.

Table 2. Classification of forestry- and environment-related organizations adopting TNFD in 2024 (or

earlier) and 2025.
TNFD Adoption Timing Country Segment Classification Institution Type
Colombia Forestry Management Civil Society and NGOs
United Kingdom Forestry Management Government
Austria Forestry Management Corporate
Japan
(Early Adopters) Forestry Management Corporate
Austria
(Early Adopters) Forestry and Paper Corporate
Japan Pulp and Paper Products Corporate
2024 (or earlier) Italy Pulp and Paper Products Corporate
Japan Pulp and Paper Products Corporate
Austria Pulp and Paper Products Corporate
(Early Adopters) P p P
Canada Pulp and Paper Products Corporate
Japan Pulp and Paper Products Corporate
Japan
(Early Adopters) Pulp and Paper Products Corporate
Finland Pulp and Paper Products Corporate
Australia Environmental and Civil Society and NGOs

Sustainability Services
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Table 2. Cont.

TNFD Adoption Timing Country Segment Classification Institution Type
United Kingdom Forestry Management Financial
Switzerland Forestry Management Corporate
Canada Forestry Management Corporate
Taiwan, Province of China Forestry and Paper Corporate
2025 United Kingdom Pulp and Paper Products Corporate
Brazil Pulp and Paper Products Corporate
Environmental and
France Corporate

Sustainability Services
Environmental and

United Kingdom Sustainability Services

Corporate

The sectoral composition of these adopters reveals a clear concentration in the pulp
and paper industry. Companies operating in pulp and paper production account for the
largest share of adopters, followed by organizations involved in forestry management and
environmental or sustainability services. This pattern reflects the relatively high expo-
sure of pulp and paper companies to nature-related risks, including raw material supply,
biodiversity impacts, and regulatory scrutiny regarding forest resource management.

Institutionally, corporate actors dominate TNFD adoption within the forestry and
environmental sector. Most identified adopters are private companies, while participation
from government agencies, financial institutions, and civil society organizations remains
comparatively limited. This distribution suggests that current engagement with TNFD in
forest-based industries is primarily driven by corporate sustainability strategies and volun-
tary disclosure initiatives rather than by regulatory mandates or financial-sector pressure.

Geographically, adoption within the sector is concentrated in countries with well-
established forest industries and mature sustainability governance frameworks, including
Japan, the United Kingdom, Austria, Canada, and Finland. These countries have his-
torically played prominent roles in global forest product markets and have been early
participants in international sustainability reporting initiatives. Their participation in
TNFD may therefore reflect an institutional environment that already supports advanced
environmental disclosure practices.

Overall, the findings indicate that while TNFD adoption has begun to emerge within
forestry- and environment-related industries, the scale of participation remains limited
relative to the global adoption landscape. This suggests that the sector is still in the
early stages of integrating nature-related financial disclosure frameworks, and broader
participation may depend on the further development of reporting standards, regulatory
alignment, and supply-chain level disclosure requirements.

4.2.2. Geographic Patterns

As of June 2025, TNFD adoption in the forestry and environmental sector was con-
centrated primarily in Asia and Europe. Japan and the United Kingdom accounted for a
substantial share of adopters, followed by countries such as Austria, Canada, and Finland.

As illustrated in Figure 8, TNFD adoption remains concentrated in a limited number
of developed economies, while many countries show no identified adopters within the
forestry and environmental sector. This pattern highlights the uneven global distribution
of early TNFD engagement and indicates that adoption is currently concentrated in a
relatively small group of countries.
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Figure 8. Global distribution of forestry- and environmental-related TNFD adopters (2025).

This geographic concentration suggests that TNFD diffusion is closely associated
with regions characterized by advanced financial markets, well-established sustainability
governance frameworks, and active ESG investment ecosystems.

Despite the global distribution of forest resources, no clear relationship was observed
between forest resource endowment and TNFD adoption patterns. Countries with extensive
forest ecosystems were not necessarily more active adopters of TNFD. This finding indicates
that forest abundance alone does not determine engagement with nature-related financial
disclosure frameworks. Instead, institutional capacity, policy alignment, and disclosure
readiness appear to play a more decisive role.

4.2.3. Institutional and Sectoral Composition

Within the forestry and environmental sub-sample, corporate entities account for
81.82% of TNFD adopters, followed by civil society and NGO organizations (9.09%),
financial institutions (4.55%), and government bodies (4.55%). This dominance of corporate
adopters mirrors the broader institutional pattern observed across all TNFD adopters.

Within the forestry and environmental sub-sample, institutional participation is domi-
nated by corporate entities. These actors can be classified into 11 institutional categories,
including corporate entities, financial institutions, government bodies, civil society organi-
zations, academic institutions, and service providers.

As summarized in Table 1, corporate entities constitute the largest group of TNFD
adopters, accounting for approximately 64.6% of all organizations, while financial insti-
tutions represent the second-largest group at about 24.5%. The remaining share consists
of market service providers, government bodies, civil society organizations, and several
smaller institutional categories. Academic and scientific institutions, public and develop-
ment finance institutions, and market associations account for relatively small shares.

Within the forestry- and environment-related sample, adoption is clearly concentrated
in the pulp and paper industry, while forestry management organizations and environmen-
tal service providers account for smaller shares. This distribution suggests that downstream,
market-oriented forestry industries have been more active in early TNFD adoption than
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upstream forest management entities, likely reflecting the stronger market exposure and
disclosure incentives faced by downstream forest-based industries.

4.2.4. Adoption Characteristics and Emerging Trends

A temporal comparison reveals a steady increase in the number of participating
institutions between 2024 (and earlier) and 2025. Participation expanded across multiple
institutional categories, including corporate entities, financial institutions, and market
service providers.

While financial institutions have received considerable attention in the TNFD discus-
sion due to the growing recognition of nature-related financial risks and the integration of
nature considerations into investment and lending decisions, the observed expansion is not
limited to this group [18,50,51].

Other categories, particularly corporate entities and market service providers, have
also demonstrated substantial growth during the same period. This pattern indicates that
TNFD adoption is gradually diffusing across a wider range of economic actors rather than
being concentrated within a single institutional sector.

As of 2024, 86 financial institutions had adopted the TNFD framework, including asset
management companies, commercial banks, insurance companies, investment banks, and
securities firms, with additional institutions joining in 2025.

The increasing participation of financial institutions reflects the growing demand from
investors and regulators for standardized frameworks capable of identifying and disclosing
nature-related financial risks and dependencies.

Historically, environmental initiatives within the forestry sector have often been
framed as corporate social responsibility (CSR) activities focusing primarily on timber
productivity, forest management, or carbon sequestration. As a result, systematic and
quantitative disclosure of biodiversity impacts and ecosystem service dependencies has
remained relatively limited in corporate reporting [50-52].

However, early TNFD adopters—defined here as organizations that began aligning
with the TNFD framework prior to 2024, as presented in Table 2—increasingly seek to
quantify their dependencies on and impacts on forest ecosystem services, including carbon
sequestration, water regulation, and biodiversity conservation. These early adopters have
played an important role in establishing initial disclosure practices and methodological
approaches within the forestry and environmental sector.

At the same time, organizations that joined the TNFD initiative during 2024 and 2025
are increasingly incorporating these emerging disclosure practices, suggesting that the dif-
fusion of TNFD-aligned reporting is expanding beyond the initial group of early adopters.

These developments are consistent with the core objectives of the TNFD framework,
which encourages organizations to identify, assess, and disclose nature-related dependen-
cies, impacts, risks, and opportunities within their operations and value chains [53].

From an environmental perspective, this shift represents an important step toward
improving transparency in the management of ecosystem services and biodiversity-related
risks within forest-based industries as well as environmental service organizations involved
in sustainability assessment and ecosystem management. Enhanced disclosure of nature-
related impacts contributes to strengthening the environmental component of sustainability
reporting and supports more informed decision-making in forest resource governance and
ecosystem management [50,52].
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4.2.5. Structural Imbalances and Exploratory Insights

A descriptive comparison suggests that there is no clear pattern between national forest
resource endowment and TNFD adoption. Countries with extensive forest ecosystems,
particularly in developing regions, remain underrepresented among TNFD adopters.

For example, no African country had adopted TNFD as of June 2025, despite the global
ecological significance of the Congo Basin rainforest. This disparity highlights structural
barriers faced by forestry-rich developing countries, including limited data infrastructure,
high disclosure costs, and regulatory uncertainty.

These observations underscore the exploratory nature of TNFD adoption and reveal
several structural imbalances. First, the dominance of corporate adopters suggests that
TNEFD is currently perceived primarily as a strategic financial and risk-management tool
rather than purely as an environmental policy instrument. Second, the lack of correlation
between forest abundance and adoption challenges the assumption that nature-dependent
sectors will automatically engage with nature-related disclosure frameworks.

Overall, the results indicate that TNFD adoption is not evenly distributed across
regions and institutional types but instead reflects differences in governance capacity,
regulatory environments, and sustainability-oriented financial markets. In particular,
adoption is concentrated in developed economies and corporate entities, suggesting that
institutional readiness plays a more important role than ecological endowment alone.
These patterns indicate that TNFD diffusion remains uneven but is gradually expanding
over time.

5. Discussion (Implications for Sustainable Management in the Forestry
and Environmental Sector)

The discussion interprets the empirical findings presented in Section 4 and examines
their implications for the diffusion of nature-related financial disclosure in the forestry and
environmental sectors. In particular, the results reveal several structural characteristics
of early TNFD adoption, including the relatively limited participation of forestry- and
environment-related organizations, the geographic concentration of adopters in regions
with advanced financial markets, and the dominant role of corporate actors in driving
early implementation.

These findings highlight the emerging institutional dynamics through which nature-
related disclosure frameworks are being integrated into forest-based industries and envi-
ronmental governance systems.

The empirical results also reveal a downstream-driven adoption pattern within the
forestry sector. Pulp and paper companies account for approximately 45% of forestry-
related TNFD adopters, whereas upstream forest management organizations represent
about 32%. This pattern suggests that early adoption of nature-related disclosure is being
led primarily by market-facing industries that are more exposed to international supply
chains, sustainability reporting pressures, and investor expectations.

While such engagement from downstream actors can accelerate the diffusion of dis-
closure practices, it may also indicate that current reporting efforts emphasize market-
oriented metrics and supply chain transparency rather than fully addressing the complex
biodiversity risks embedded in forest ecosystem management. Because upstream forest
management organizations operate at the landscape scale where ecological dependencies
and biodiversity impacts are most directly concentrated, their comparatively lower par-
ticipation highlights a potential gap in the representation of ecosystem-level risks within
emerging disclosure frameworks.

At the same time, environmental service organizations—such as sustainability assess-
ment providers, environmental consultancies, and ecosystem monitoring institutions—play
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an important intermediary role in supporting nature-related disclosure by providing data,
analytical tools, and methodological guidance. Their participation can help translate eco-
logical information into standardized disclosure metrics and facilitate the integration of
biodiversity considerations into corporate reporting practices.

This imbalance suggests the need for institutional mechanisms and policy support that
encourage broader participation from forest management entities while also strengthening
the role of environmental service providers in supporting the implementation of nature-
related financial disclosure.

The conceptual framework developed in this study-which builds on the emerging nat-
ural capital disclosure architecture and is conceptually aligned with the TNFD framework-
illustrates an integrated governance and disclosure architecture for natural capital, posi-
tioning the forestry and environmental service sector as a key intermediary between policy
frameworks, corporate disclosure systems, and ecosystem-level sustainability outcomes.
This perspective reflects the growing recognition that biodiversity loss and ecosystem
degradation represent systemic economic risks that must be incorporated into financial
decision-making and corporate governance structures [24,51].

Within this context, nature-related disclosure frameworks such as the Taskforce on
Nature-related Financial Disclosures (TNFD) are increasingly viewed as institutional mech-
anisms capable of translating ecological dependencies and impacts into financially material
information. The conceptual structure of this integrated governance and disclosure archi-
tecture is illustrated in Figure 9 which highlights the role of forestry and environmental
service institutions as a central intermediary linking global sustainability frameworks,
nature-related disclosure systems, and corporate management practices.

Conceptual framework for TNFD-aligned nature-related financial disclosure
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Figure 9. Conceptual framework for TNFD-aligned sustainable management in the forestry and
environmental sector (Author Concept and Context Summary). The asterisks (*) denote disclosure
components that have been extended to incorporate natural capital considerations within the TNFD-
aligned framework, distinguishing them from conventional financial and climate-related disclosures.
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In this study, Natural Capital Disclosure is not proposed as an alternative to TNFD.
Instead, it is conceptualized as the broader ecological information and governance context
that supports the implementation of TNFD-based nature-related financial disclosures.

First, the framework highlights the evolving role of forestry and environmental ser-
vices beyond conventional resource management toward active coordination of multi-
stakeholder governance. Previous studies emphasize that effective natural capital gover-
nance requires institutional arrangements that integrate ecological science, regulatory policy,
and corporate management practices [53,54]. The structure presented in this study suggests
that forestry-related institutions can act as intermediaries that facilitate data generation,
knowledge integration, and disclosure alignment across governments, corporations, non-
governmental organizations, research institutions, and the broader public. In this regard,
forestry organizations may function as enabling platforms for translating ecosystem-level
information into standardized disclosure practices compatible with emerging sustainable
finance frameworks.

Second, the staged implementation pathway identified in the framework—from project
discovery and legal review to pilot implementation and eventual integration with forest
certification systems and other area-based conservation mechanisms, such as Other Effec-
tive Area-Based Conservation Measures (OECMs) recognized under the Convention on
Biological Diversity—highlights the importance of incremental institutional development
in natural capital disclosure. The environmental governance literature has increasingly em-
phasized the value of experimental and adaptive policy approaches in addressing complex
sustainability challenges [55]. Pilot programs and demonstration projects can play a crucial
role in testing disclosure methodologies, reducing institutional uncertainty, and building
technical capacity among participating organizations. For countries with extensive forest
resources but limited experience with nature-related disclosure frameworks, such phased
implementation strategies may provide a practical entry point for aligning national forestry
governance with global sustainability reporting standards.

Third, the analysis clarifies the complementary relationship between forest certifi-
cation systems and TNFD-based disclosure frameworks. Certification schemes such as
the Forest Stewardship Council (FSC) and the Programme for the Endorsement of Forest
Certification (PEFC) have historically focused on operational standards for sustainable
forest management at the site or management-unit level [56]. While these systems provide
important environmental and social safeguards, they do not necessarily translate ecological
performance into enterprise-level financial risk assessments or investor-oriented reporting.
By contrast, TNFD operates at the organizational level and explicitly seeks to integrate
nature-related risks and opportunities into corporate governance, strategy, and financial
reporting processes. From this perspective, TNFD can be interpreted as a meta-governance
mechanism that incorporates ecological performance information generated through certi-
fication systems and translates it into financial materiality within capital markets.

Fourth, the framework underscores the strategic role of disclosure in linking corporate
environmental management with financial decision-making. The growing convergence
between climate-related disclosure initiatives and nature-related reporting frameworks
reflects broader developments in sustainable finance governance. Since the establishment
of the Task Force on Climate-related Financial Disclosures (TCFD), investors and regulators
have increasingly recognized that environmental risks—including biodiversity loss—can
have significant implications for long-term financial stability [52,57].

Therefore, ecosystem and natural capital information should be understood as foun-
dational non-financial inputs that enable nature-related financial disclosure and risk as-
sessment within the TNFD framework. In practical terms, the proposed natural capital
disclosure module should analyze key dimensions such as (i) ecosystem dependencies

https://doi.org/10.3390/£17030394


https://doi.org/10.3390/f17030394

Forests 2026, 17, 394

18 of 23

associated with forest resources, (ii) biodiversity and habitat impacts arising from forestry
operations and supply chains, (iii) ecosystem service flows including carbon sequestration
and water regulation, (iv) spatial exposure to nature-related risks at the landscape level,
and (v) governance and risk management mechanisms used to address these nature-related
impacts and dependencies.

The increasing participation of financial institutions in the TNFD initiative further
suggests that financial markets may play a catalytic role in accelerating the adoption of
nature-related disclosure across nature-dependent industries. Banks, asset managers, and
institutional investors are progressively incorporating biodiversity-related risks into lend-
ing policies, investment screening processes, and portfolio risk assessments. As these
actors integrate nature-related considerations into capital allocation decisions, companies
operating in forestry, pulp and paper, as well as environmental and sustainability service
sectors, may face growing expectations to disclose information on ecosystem dependencies,
biodiversity impacts, and location-specific environmental risks. In this respect, financial in-
stitutions can function as institutional catalysts that promote the diffusion of TNFD-aligned
disclosure practices throughout the broader forestry and environmental value chain.

The integration of the TNFD LEAP approach within the proposed framework fur-
ther strengthens analytical consistency by providing a structured method for identifying
location-specific dependencies, impacts, risks, and opportunities associated with forest
ecosystem services. This is particularly relevant for forestry-dependent sectors, where
ecosystem interactions are spatially explicit and unfold over long ecological timescales that
often extend beyond conventional corporate reporting cycles.

Finally, the alignment of natural capital disclosure with broader sustainability ob-
jectives suggests that TNFD has implications extending beyond corporate transparency.
Biodiversity conservation, ecosystem service protection, and sustainable land-use manage-
ment are central components of global sustainability agendas, including the Sustainable
Development Goals (SDGs) and the Global Biodiversity Framework. Recent studies em-
phasize that nature-based governance approaches can simultaneously contribute to climate
mitigation, biodiversity conservation, and socio-economic development when integrated
across institutional scales [58,59]. Within this broader context, the framework presented
in this study suggests that forestry and environmental service institutions may serve as
key operational actors in translating global biodiversity commitments into practical dis-
closure and management mechanisms. Accordingly, natural capital disclosure should
not be viewed solely as a reporting requirement but rather as an enabling mechanism for
strengthening environmental governance, improving transparency in nature-dependent
industries, and supporting the transition toward more sustainable economic systems.

Future research may further explore how TNFD-aligned disclosure practices evolve as
regulatory frameworks, financial market incentives, and biodiversity governance mecha-
nisms continue to develop.

Overall, the results indicate that TNFD adoption is not evenly distributed across
regions and institutional types but instead reflects underlying differences in governance
capacity, regulatory environments, and sustainability-oriented financial markets. In partic-
ular, the concentration of adopters in developed economies and corporate entities suggests
that institutional readiness and disclosure capabilities play a more decisive role than eco-
logical endowment alone. Furthermore, the observed differences between earlier adopters
and more recent participants indicate that TNFD diffusion is gradually expanding but
remains structurally uneven. These patterns highlight the importance of capacity-building,
data infrastructure, and policy support in facilitating broader adoption of nature-related
financial disclosure frameworks.
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6. Conclusions

This analytical review examined trends in the early global adoption of the Taskforce
on Nature-related Financial Disclosures (TNFD) among forestry- and environment-related
organizations and proposed strategic directions for future implementation.

By examining the full population of publicly registered TNFD adopters, this research
provides an exploratory global mapping of adoption patterns and establishes an empirical
baseline for understanding the early diffusion of nature-related financial disclosure. Given
that forests are increasingly recognized as critical assets for climate change mitigation
and adaptation, the analysis of adoption dynamics offers meaningful implications for
sustainability governance and environmental policy.

The results indicate that TNFD adoption increased substantially between 2024 (and
earlier) and 2025 at the global level, including within forestry- and environment-related
organizations. This expansion reflects the growing recognition of nature-related financial
risks and the increasing relevance of structured disclosure frameworks in sustainable devel-
opment. However, adoption remains strongly concentrated in developed economies and
corporate entities, while forestry-specific organizations represent only a limited proportion
of adopters. These findings suggest that governance capacity, financial disclosure readi-
ness, and institutional resources play a more decisive role in TNFD uptake than ecological
endowment alone.

The continental and institutional distribution of adopters further reveals structural
imbalances in TNFD implementation. Although ecologically significant forest ecosystems
are distributed globally, adoption is predominantly observed in economically advanced
regions such as Europe, the Americas, and parts of Asia, with comparatively limited partic-
ipation from Africa and Oceania. Similarly, corporate entities account for a substantially
larger share of adopters than non-corporate institutions.

The absence of TNFD adopters in African countries may reflect several structural
barriers that constrain the adoption of nature-related financial disclosure frameworks.
First, the implementation of TNFD recommendations often requires substantial analytical
capacity and financial resources, creating relatively high entry costs for organizations
operating in developing financial systems. Second, TNFD reporting relies on access to
environmental datasets, geospatial monitoring systems, and biodiversity assessment tools,
which remain unevenly developed across regions. Third, compared with Europe and
other advanced financial markets, regulatory and market pressures encouraging voluntary
sustainability disclosure are relatively limited in many African financial systems.

These factors may collectively contribute to the observed gap between ecological
importance and institutional participation in TNFD adoption, highlighting the importance
of capacity-building, data infrastructure development, and policy support in enabling
broader global engagement with nature-related disclosure frameworks.

These disparities suggest that economic capacity, policy environments, and sustainability-
oriented financial markets are important enabling factors in the diffusion of nature-related
financial disclosure frameworks.

From a methodological perspective, the patterns identified in this study are based
primarily on descriptive classification and comparative analysis of adoption data rather
than formal statistical testing. Consequently, the findings should be interpreted as indicative
trends in the early diffusion of TNFD adoption, particularly at the global level. In this
respect, they should be understood as indicative insights into early-stage diffusion patterns
rather than definitive long-term trends. Within the forestry and environmental sector,
clear causal relationships cannot yet be established, largely due to the limited number of
sector-specific adopters and the early stage of TNFD implementation.
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Based on these findings, this study highlights the need for further research on sector-
specific and contextual factors influencing the adoption of the Taskforce on Nature-related
Financial Disclosures (TNFD). As TNFD implementation is still at an early stage, future
studies could benefit from longitudinal analyses of adoption dynamics, comparative as-
sessments across industrial sectors, and qualitative investigations of organizational imple-
mentation processes. Such research would help clarify how TNFD recommendations are
interpreted and operationalized within forestry- and environment-related organizations.

Given the early stage of TNFD diffusion and the limited availability of longitudinal
data, this study should be understood as an initial empirical baseline for analyzing the
global adoption of nature-related financial disclosure frameworks. The findings there-
fore provide an exploratory reference point for future research examining the long-term
dynamics of TNFD adoption as more comprehensive datasets become available.

Importantly, the findings of this analytical review suggest that the TNFD framework
alone may not be sufficient to fully capture the complex ecological dependencies and
biodiversity risks associated with forest management activities. In particular, upstream
forest management organizations operate at the ecosystem and landscape scale, where
nature-related impacts are highly site-specific and difficult to standardize within existing
disclosure structures. Therefore, this study highlights the need to complement TNFD with
a more explicit natural capital disclosure approach, which can better account for ecosystem
services, spatial ecological dynamics, and biodiversity-related risks. Integrating such ap-
proaches could enhance the relevance and applicability of disclosure frameworks for forest
management entities and support more comprehensive nature-related risk assessment
and governance.
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