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Abstract

This thesis investigates the influence of the work of the Taskforce on Nature-related
Financial Disclosures (TNFD) on corporate biodiversity disclosure. It provides a
scalable method for assessing disclosure trends and contributes to the understanding
of how voluntary frameworks like the TNFD are received in corporate communica-
tion. Through this, the study extends research techniques in Information Systems
Research beside the work done in terms of biodiversity research through its specific
case. By employing linear regressions with boolean and metrical time-series data as
dummy variables, correlation between the framework’s inception date and corporate
disclosure is inferred. By comparing TNFD glossary terms with earnings call con-
ference transcripts from global companies between 2014 and 2024, the study applies
semantic analysis to measure the framework’s reception globally. The results show
that terminology from TNFD’s LEAP framework, particularly terms tied to risk and
opportunity, are reflected increasingly in corporate language. Especially after the
date of the TNFD inception in 2021, terms relating to impacts on nature are less
precisely adopted and compared to risks, opportunities and dependencies on nature,
they show weaker statistical signals. Through a lens of governmentality, the findings
support the idea that supranational initiatives can shape corporate communication
without direct legal authority. The findings underline timely research in supporting
that the adoption of terminology linked to financial or internal strategic benefits (an-
thropocentric framing) is received more openly by companies than the proposition
of healing nature for nature’s own sake. It is concluded that governmentality is alive
but must be framed anthropocentrically in biodiversity. The question remains open
whether this dynamic will translate into fruitful change in the future; while the
method applied shows to be a valid research instrument in the scholarship of Infor-
mation Systems research.
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1 Introduction

Information Systems Research has a long-standing history of using disclosure in
form of annual reports or other company documents (Jung & Lee, 2020; Aziz et al.,
2018). Latent Dirichlet Allocation and clustering methods are used to identify prev-
alent topics in texts. Sentiment Analysis is a separate topic that corresponds to this
deductive approach to analysing text corpora (Sentiment Analysis - an Overview |
ScienceDirect Topics, n.d.). For this study, contrarily, semantic analysis is used to
compare two different corpora, and the approach is set apart this way from prevalent
research. Utilizing ECC transcripts is neither a new topic. However, timely LLMs
can guide this analysis by leveraging vector embeddings at scale. This can be applied
to a range of topics, within the disciplines of Sustainability Accounting and Corpo-
rate Social Responsibility (CSR) research, corporate disclosures are already an im-
portant tool to examine environmental impact at scale — though, as will be explored,
these approaches center around financial indicators. In this sense, several Frame-
works have been developed in the 21st century. Particularly in the European Union,
plans for drastic emissions reductions within the Agenda 2030 entail the integration
of reporting standards. They reach from industry specific standards like ISO standard
14083 for logistics to global reporting standards on corporate emissions based on the
Global Reporting Initiative (GRI) framework (ISO 14083, n.d.; GRI - Standards,
n.d.). Biodiversity has developed alongside climate disclosure efforts particularly in
the years between 2015 and 2021. It is seen as a separate topic through its focus on
variation of genomes, species and habitat, while climate disclosure is focused on the
negative effects implied by changes in the holistic climate system (Giglio et al., 2023,
p.- 4). Albeit both have interdependencies, the topics are separate in literature and
practice (Dasgupta, 2021).

With the inception of the Taskforce on Climate-related Financial Disclosures (hence-
forth: TCFD) in 2015, climate related disclosures became more relevant for compa-
nies. The initiative was created by the Financial Stability Board upon request of the
G20 Finance Ministers and the European Central Bank. As a supranational initiative
TCFD relied on the contributions of national legislation and industry partners. The
specific origins of funding are not published. By 2022 more than 100 national gov-
ernments signed and pledged to imply the framework within their jurisdictions. Dis-
closing information about biodiversity is encouraged, however, TCFD could only
apply pressure indirectly. The initiative developed a reporting framework based on
four central pillars: Governance, Strategy, Risk-Management, Metrics and Targets.



Vital to the work were consistently the management of climate-related risks and op-
portunities (TCFD, 2017). While TCFD’s focus lay in climate disclosures holisti-
cally, it had become apparent that corporate biodiversity disclosures demand a sep-
arate action plan. Therein, biodiversity underlines all input-factors of production and
therefore also positively correlates with financial success as: natural-capital reduces
uncertainty in yield of production (Dasgupta, 2021). The Taskforce on Nature-re-
lated Financial Disclosures (henceforth: TNFD) was founded to fill this gap and pro-
vide a framework on biodiversity reporting and strategy. The initiative intends to
facilitate both accountability and risk management in the global corporate space in
terms of impacts and dependencies and opportunities connected to preserving biodi-
versity (TNFD, 2021). It is backed by industry leaders and financed by an independ-
ent Stewardship council. The founding partners of the council are Global Canopy,
United Nations Development Program, United Nations Environment Program Fi-
nance Initiative and World Wide Fund For Nature (TNFD, 2025b). Nevertheless, its
funding members are growing and stated to be independent from industry. The task-
force self-labels as “[...] a market-led and science-based initiative supported by na-
tional governments, businesses and financial institutions worldwide [...]” (TNFD,
2025a). This work consists of the task force’s 40 senior executives managing the
initiative itself, as well as the work of Knowledge Partners, Consultation Groups, the
TNFD Forum and Senior Advisers (ibid., nd). The supranational and indirect nature
of TNFDs work bears the question: How does the framework translate into actual
changes in corporate disclosures? The initiative has produced, centrally, an approach
termed LEAP (detailed in chapter 5), which guides the analysis of companies’ bio-
diversity strategy. It outlines a strategy of assessing the risks, opportunities, impacts
and dependencies. Therein, the different phases and terms correspond to differing
motivations for change are defined. Some parts show to be focused on the services
nature provides to companies, while others center around the impact of humans on
nature itself. Furthermore, research on the TNFD framework has shown that corpo-
rate disclosure deviates from recommendations made in the framework and compa-
nies’ intentions (Andersson & Arvidsson, 2022; Bingler et al., 2022). This impact is
yet under researched. While there is a developed corpus of research in the reception
of CSR work, biodiversity is researched either from an intrinsic value or a financial
value approach. This divide proves to be prevalent in the analysis of corporate bio-
diversity disclosure also.



2 Literature Review

2.1 Biodiversity In Research

Biodiversity gained traction more strongly in research in the 1990s. Peter M. Vi-
tousek’s paper “Beyond Global Warming: Ecology and Global Change” offers the
view of land- and resource-use being directly attributed to biodiversity loss in 1994.
He advocates already then for larger acceptance among the public (Vitousek, 1994).
In 1997 a study published in Nature magazine initially attempted to put a monetary
quantification on nature’s services supplied to humans. They estimated its value to
be approximately 33 trillion USD at the time (Constanza et al., 1997). Following this
discourse, Michael J. Jones posits in 2003 that ecosystems should be part of corpo-
rate reporting. He proposes to recognise biodiversity as a financial and economic
asset and introduces the natural inventory approach. This approach contests the prev-
alent notion at the time: that nature is unlimited and must not be quantified. However,
Jones applies a simple view since he merely recognizes risks concerning the contin-
ued use of nature by humans. (Jones, 2003) High rates of urban land expansion were
observed increasingly near protected areas, indicating an impending biodiversity loss
and further increasing the importance of reporting and acknowledgement (Seto &
Fragkias, Michail, 2011). By 2012, it was widely understood that there is a linkage
between human intervention and biodiversity loss. Therein, the topic is often inves-
tigated from either an anthropocentric or non-anthropocentric standpoint. Anthropo-
centric views, like Jones’ (2003), take biodiversity as integral to the survival of hu-
mans and nature and this relationship to be reciprocal, while non-anthropocentric
views allocate importance to biodiversity absent of this relationship. (Jones &
Solomon, 2013) Non-anthropocentric views (also called deep ecological studies)
prescribe value to ecosystems for their own sake. This view puts a finger on so-called
“Greenwashing” increasingly during the 2010s. (Atkins & Maroun, 2018) Compa-
nies invent new techniques to represent a high investment into sustainability and bi-
odiversity causes, including visual deception, claiming net-positive or -neutral im-
pacts and the dilution of responsibilities (Boiral, 2016). Boiral argues that due to
impression management and merely symbolic commitments, sustainability reporting
is not a reliable lever for change. Therein, also the GRI is critizised as being too
broad. More and more also the interplay between governments and corporate activity
becomes important. Merely anthropocentric views become vulnerable with the crit-
icism of offsetting approaches (Tregidga, 2013). There are interdependencies in na-
ture that outreach the possibility to be valued at the monetary level. Governance
therefore must take intrinsic value of nature into account (2013). The multinominal



relationship between national governance and corporate action is seen as central to
measuring the success of supranational initiatives like the United Nations Decade on
Biodiversity (Adler et al., 2017). In 2018 a global study analysed Fortune 500 com-
panies’ disclosures on biodiversity using their sustainability reports. Adler et al. par-
tition the 150 companies by biodiversity risk exposure into green, amber and red
sector companies. Green companies being especially unaffected by biodiversity risk
and red being most affected. Companies in the green and red sectors are found to
make more disclosures on biodiversity than amber sector companies. Furthermore, a
relationship between biodiversity partnerships and reporting is found in these large
multinational companies. (Adler et al., 2018) This study indicates that domestic gov-
ernance and global policy action do already translate into corporate action, yet
merely where firms can monetise these claims due to especially high or low exposure
to biodiversity risk. Biodiversity research is broken down by Blanco-Zaitegi et al.
into thematic clusters. In their study of 63 texts on the topic they find that Emanci-
patory-Accounting is covered in only five out of the 63 texts. This form of reporting
draws from deep ecological (non-anthropocentric) studies and suggests that compa-
nies should focus on biodiversity for both anthropocentric and non-anthropocentric
reason. Other topics like the role of accounting for biodiversity within corporate
strategy are in focus in the larger corpus of the analyzed texts. (Blanco-Zaitegi et al.,
2022)

2.2 Research on Financial Biodiversity Risk

In their study of 111 companies listed on the Swedish stock exchange Andersson and
Arvidsson (2022) find that misinterpretation is common with biodiversity terming.
Particularly the terms transition-risks and climate-related risks are misunderstood
widely. (Andersson & Arvidsson, 2022) Bingler et al. (2022) find that the sectors
energy, utilities, transportation and financials disclose particularly much infor-
mation, which they allocate to their businesses’ biodiversity-risk-exposed nature.
(Bingler et al., 2022, p. 6) However, they find also that TCFD initiated a reshuffling
of corporate climate disclosure rather than an increase in meaningfulness of the re-
ports. Disclosures on the four key topics posited by the TCFD policy increased by
merely 2.2 % between 2017 and 2020 (p. 4). So, the question bears: What is the
picture for TNFD’s impact on corporate disclosure? Research on this is scarce as of
now compared to research on its predecessor TCFD. In recent years some research
has been conducted with regards to financial biodiversity risk exposure and by ex-
tension the role of TNFD in it. In their working paper “Biodiversity Risk” Giglio et
al. develop an index of firm biodiversity risk exposure. In addition, they present a
measure of biodiversity disclosure in news articles based on Google search data.
Their findings include time-line analyses of firm’s biodiversity risk exposure. These
hint at the relationship between corporate disclosure (news articles) and biodiversity
action, as well as the urgency perceived by industry participants (Giglio et al., 2023).



Kalhoro and Kyaw develop on this idea and quantify abnormal financial returns ex-
perienced by market participants. They analyse the abnormal returns experienced by
market participants before and after the Kunming Declaration of 2021 and the UN
biodiversity conference in 2022. They find that firms that actively manage biodiver-
sity risks see these actions translate into positive stock results in the days around the
event. (Kalhoro & Kyaw, 2024) Both of these papers explore mainly the relationship
between biodiversity and financial measures — have an anthropocentric motivation.
Garel et al. conduct an event study with focus of the TNFD inception on 4th of June
2021. They argue that this date is plausible since most of the recommendations were
publicized between the inception date and September 2023, when the final recom-
mendations were published. Their corporate biodiversity footprint (CBF) approach
selects companies based on their biodiversity impact at large scale (2,106 firms from
34 countries). Garel et al. are able to link biodiversity-risk to stock-prices within
high-CBF companies (0.5 percent declines in the three days following 4th of June
2021). (Garel et al., 2024) For this work, the approach to an event study as per Garel
et al. (2024) is built upon through the integration of variables extending the financial
risk (anthropocentric) dimension. Non-anthropocentric terming is dissected as an ex-
tension to this.



3 Governmentality Theory

Governmentality theory builds a connection between the TNFD framework and cor-
porate disclosure within this use-case. As has been established, without legislative
power over its members’ governments and institutions, the TNFD initiative relies on
trust as a mechanism of accountability. While stakeholder theory provides a popular
framework for analysing corporate engagement with stakeholders, this study shifts
the focus to the broader role of global governance mechanisms (Freeman & McVea,
2001). By observing the evolution of corporate disclosure over time through the lens
of TNFD publications, this study situates inter-governmental action as its focal point.
Foucault’s governmentality theory suggests that populations are both the object and
subject of governance, shaping and being shaped by regulatory frameworks (Curtis,
2002). TNFD, emerging from the collaboration of multiple governmental and cor-
porate entities, reflects this dynamic. While some of the participating governments
are more and some less democratic, collective interests are the driving factor for ac-
tion. Here, the key question is: Can the demands of the global population lead to the
effective formation of governance beyond national legislation? In other words, does
TNFD exemplify a functioning form of governance not directly imposed by sover-
eign states but rather constructed through international disclosure and voluntary
compliance? (2002) Observing governmentality through disclosure is seen by prev-
alent research in the following way: “By defining problems of government, deter-
mining desirable codes of conduct and canvassing areas of political intervention,
[disclosure] produce the governed reality and hereby delimit the realm of the possible
for climate politics” (Backstrand & Lovbrand, 2019, p. 2). Through semantic simi-
larity this relationship can be quantified across continents and countries also for bi-
odiversity. This paper utilizes particularly the dynamic of shaping and being shaped
of population from Focault’s thinking. Finding answers to these research questions
will extend prevalent research on biodiversity action through a holistic lens separate
from financial risk, effectively taking a stance on whether anthropocentric views
dominate this environment. This framing bridges the method of quantitative seman-
tic analysis of disclosure with the idea of a functioning supranational governance
(TNFD), which itself already relies on governmentality thinking. This finding has
value since it can help in designing frameworks in the future with the aim of realis-
tically motivating change in industries.



4 Purpose and Research Questions

Through combining two streams of research, this work intends to synthesize a new
method for analysing event impacts at scale. Firstly, with the backing of governmen-
tality theory, the global scale of application and collective significance of TNFD
becomes evident. Within the discipline of biodiversity research, this work intends to
show that disclosure can hint at such framework’s impacts within supranational gov-
ernance through governmentality. Secondly, this work offers the novel approach of
a view of disclosure through semantic similarity analysis backed by statistical indi-
cators (linear regressions). Further, the exploration of this approach is intended to
open up new lanes of investigation for event-analyses within Information Systems
Research. The field employs indexing techniques as well as clustering but integrating
semantic similarity as time series data represents a novel idea as of now.

Reduction of complexity and creation of urgency is what frameworks within the
Agenda 2030 or reporting standards like the GRI intend to facilitate in this regard.
Nevertheless, underlying any initiative of supranational action is the assumption that
stakeholders within individual governments will comply to its non-binding imposi-
tions. This also applies to the TNFD initiative. Through semantic similarity the in-
fluence of the TNFD framework on corporate disclosure in biodiversity is investi-
gated.

RQ1: Does the TNFD initiative have a measurable effect on corporate disclosure?

This will be done based on the 2023 TNFD glossary (Glossary — TNFD 2023, 2023).
To test the relationship between disclosure and the TNFD framework, the focus of
prevalent research is extended from anthropocentric views to integrate also non-an-
thropocentric views. In particular, the LEAP approach, which is central to TNFD,
will provide the subset of terms most relevant in corporate biodiversity strategy. The
LEAP approach offers an actionable plan with detailed steps for internal teams in
corporations looking to approach biodiversity demands of their business. The acro-
nym encompasses four phases (Locate, Evaluate, Assess and Prepare), which each
use wording characterized by specific glossary terms. This work aims to answer a
second research question in this regard:

RQ2: Which LEAP phases are found to be reflected most dominantly in corporate
disclosures?

As will be detailed further in chapter 5, much of the terming used within the Lo-
cate/Evaluate phases corresponds through its impacts focus to an internally or non-



anthropocentric view of Biodiversity strategy. The Assess and Prepare phases corre-
spond more clearly to a strictly anthropocentric view. Understanding these levels in
application of the framework will give hints at where the motivation comes from for
companies to adopt the frameworks’ language. Resultingly, this will extend the mo-
tivation for finding a relationship between TNFD and corporate disclosure through
a sensitivity analysis of how governmentality is lived in practice.



5 Method

5.1 Research Context

In order to focus on the most impactful terms in analysing the similarity between
statements and glossary terms, the LEAP approach’s wording is used to select glos-
sary terms. All steps of the approach include Locate, Evaluate, Assess and Prepare
(Guidance on the Identification and Assessment of Nature-Related Issues, 2025).
Therein, the Locate and Evaluate phases propose to identify, dependencies and im-
pacts on nature. The glossary terms used here are the following: Dependencies (on
nature), Direct impacts, Impact materiality, Impacts (on nature). Adoption of these
terms will show that direct and indirect functional dependencies and impacts of op-
erations on nature are being discussed by the respective companies. This could be a
functional dependency in terms of use of a natural resource for production or an
indirect dependency or impact through the use of a service that accesses resources.
Nature-related risks and opportunities are central to TNFDs work already from 2021.
They are defined as: “[...] an organisation’s impacts on nature, dependencies on na-
ture, as well as the financial risks and opportunities resulting from these impacts and
dependencies.” (TNFD, 2021, p. 8). Specifically, in the Technical Scope publication
TNFD mentions these nature-related physical risks and opportunities, nature-re-
lated transition risks and opportunities and nature-related systemic risks as a focal
point. Physical risks could be lack of pollination of plants for agricultural use. Tran-
sition risks define problems arising from loss of reputation, compliance, and liability
or litigation risks (TNFD, 2021). Definitions of all TNFD glossary terms used in the
analysis can be found in the Appendix. These terms correspond with the LEAP ap-
proach’s Assess and Prepare phases. Separating between the Assess and Prepare
phase terms semantically is not within the scope of this work, as also with the Locate
and Evaluate phases. However, separating between the Locate/Evaluate and the As-
sess/Prepare phases as two distinct processes can be a valuable breakpoint for im-
pactful biodiversity action plans that move beyond superficial initiatives. Dependen-
cies, risks and opportunities all aim at a gain in human profit in terms of value crea-
tion or use of resources. Impacts are the only group of terms in the LEAP phases that
support a purely nature focused preservation approach. Thus, the terms Direct im-
pacts, Impact materiality, Impacts (on nature) correspond to a deep-ecological or
non-anthropocentric view, while all risk and opportunity terms as well as dependen-
cies correspond to a human-centered — an anthropocentric motivation for change.
Therefore, allocating anthropocentricity to results is done through specific terms ra-
ther than the LEAP phases.



In order to access corporations strategic opinions, corporate disclosure is used as
base data. Larger Corporations are in many countries required by law to hold con-
ferences about earnings and financial results - often on a quarterly basis. These earn-
ings calls conferences (ECCs) are aimed at informing share- and stakeholders about
the current state of the organisation. Therein, companies also discuss threats and op-
portunities of their current business. It is assumed that increasingly also biodiversity
regards are thematized in these disclosures and therefore that they are a viable source
for this analysis. There are diverse accumulations of ECC data'. For this research,
access is given by The Wharton School, University of Pennsylvania. From Wharton
Research Data Services (WRDS) conference call data is available through the Capi-
tal IQ database. This data covers publicly listed companies from around the globe
with transcriptions solely made for conferences held in English language. Data is
covered between 2008 and 2025. It is transcribed using sound-recordings Capital 1Q
conducts themselves for each conference. The transcript data is then cleaned and
made available on their PostgreSQL? database system (Capital IQ - Introduction,
2019). This data was extracted using the license provided by the University of
Gothenburg and parsed it into a Neo4J Graph Database. The data is restricted to the
timespan between 2014 and 2025 initially. In 2015 the TCFD was created and there-
fore this is chosen as a starting point of relevant disclosure with a buffer. The state-
ments are more plentiful as time progresses and amount to 18,225,784 in total. The
data can be returned by years at a specified number of statements for each year.
Noteworthy is that the data includes companies from all around the globe, yet mostly
westernized countries are represented. In Figure 1 the global spread of companies in
the dataset can be seen. Five countries exceed the upper bound of the figure. The
USA have the highest representation at 6,539 companies, followed by India (1,172),
Canada (1,138), the United Kingdom (896) and Australia at 778 companies.

! Please see the following sources for examples of this: (Q. Where Can I Find Transcripts of Company
Conference Calls?, n.d.); (Nussbaum Gold, n.d.); (Company Financial Information: Earnings Calls,
n.d.)

2 Please see the Glossary for specific definitions of terms like PostgreSQL database system
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Figure 1. Global spread of company locations in the dataset.
Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data

Included are, after cleaning, 14,246 companies from 224 industries. Furthermore, the
Industries have a few stronger represented clusters of locations, as can be seen in
Table 1. The top ten (4.5%) of industries make up 31.5% of companies. This is a
large share as compared to the total amount of industries.

Table 1
Top 5 and Bottom 5 industries by number of companies WRDS dataset
industry share of companies (in %)
Application Software 5.780
Pharmaceuticals 4.907
Biotechnology 4.782
Asset Management and Custody 4.299
Banks 2.751
Health Care Equipment
0.007
Information Retrieval Services 0.007
Credit Reporting Services 0.007
Hotels And Motels 0.007
Specialty Contract Work 0.007
Leisure Equipment and Product Dis-
tribution

Figure 2 shows that there are certain companies that give more conferences and
therefore presumably disclose more information. From Figure 2 it can be observed
that approximately 80% of companies organized slightly less than 50 ECCs or fewer.
Specifically, 80% of companies each organized 44 conferences or less. Conversely,
this implies that 20% of companies organized the remaining presumably larger part
of the conferences. Or in real terms: these top 20% of companies arranged 52.14%
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of all ECCs (189,890 out of 364,160 conferences). This skewedness is detrimental
in interpreting statistics after drawing texts from the database.

ECC Count by Company (Percentile View)

350
300
250

200

150

ECC Count

100

50

0 20 40 60 80 100
Percent of Companies

Figure 2. Cumulative frequency of ECCs by company in the whole dataset.
Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data

In order to bridge this fragmentation of the industries, they are classified into pri-
mary, secondary and tertiary nature dependent industries (Nature Risk Rising, 2020).
The classification shows that, based on their industry, 19.7 % (2,975) of companies
correspond with primary-, 24.3 % (3,678) with secondary- and 56 % (8,467) with
tertiary-nature dependency (Appendix Figure 4). Nature-dependency is therein based
upon the respective business model’s dependencies on nature. Industries associated
with Agriculture or Forestry are primarily dependent on natural resources, while
Communication Technology and Asset Management are only tertiarily dependent.
That is not to say that there is not an interest in handling biodiversity risk in the
financial sector but rather indicates whether there is a comparatively strong direct
functional relationship of biodiversity with the respective business model. On the
contrary, most of the literature on the topic, as has been observed, centers around
financial biodiversity risk.

To gauge the distribution of similarity scores of the terms, firstly, mean difference
observations are taken for temporal analysis (Bingler et al., 2022). Furthermore, the
cumulative return calculation used for stock prices, is applied to changes in similarity
scores in this analysis (Garel et al., 2024). This approach can offer a holistic view on
changes in the semantics of corporations. Measuring relationships between biodiver-
sity and corporate disclosure is done often through linear regressions in the discipline
of biodiversity research (Adler et al., 2018, p. 817). Adler et al. use a boolean varia-
ble for coding nature-dependency into their data. This approach is taken as inspira-
tion for the event analyses in this work. It is extended through a distance variable
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(delta_since_tnfd) to infer also the impact of timely distance towards the events. This
approach is supported in research (Wauchope et al., 2021, p. 202). Finally, to infer
correlation between the data and TNFD glossary terms, linear regressions using a
boolean and metrical dummy variable are created. These are detailed further in chap-
ter 5.2.

5.2 Data Processing and Metrics

Results are retrieved from the database by year through year labels created on the
embedded statements, given a specified number n of similar text chunks towards
each glossary term. Chunks are parts of whole statements, which can be longer or
shorter in length. The chunks are created to reduce the input size to the embeddings
model. An entire statement would be too long to embed and therefore the statements
are firstly broken by punctuation (e.g. Commas, question marks, exclamation-marks,
full-stops) and include an overlap with previous chunks. This way, meaning is re-
tained in each of the chunks more completely than when chunks would be split stat-
ically. In the Appendix, examples of returned statement chunks with differing simi-
larities towards TNFD glossary terms Green finance instruments and Dependencies
(on nature) can be found. Note, that from a similarity score of approximately above
0.8 the statements seem to become generally relevant to biodiversity. To arrive at a
specific amount of #, cosine similarity is computed between the term and each chunk
on the database for a given year. Below the calculation is shown for one term (a) and
one chunk () with d dimensions in both vectors (Cosine Similarity - an Overview |
ScienceDirect Topics, n.d.):

axb  (a;xby)+ (a; xby)+...+(aq * by)
lall = 16l \/(a? + aZ+... +a2) * (b? + b2+...+b2)

cos @ =

Comparing two vector embeddings based on cosine similarity compares the angle of
two vectors with the same dimensionality. Therein, cosine similarity accesses a vec-
tor based on an entire statement, which has increased accuracy in determining mean-
ing with rising complexity of the embeddings model. With soundness of this, the
approach will measure the semantic similarity or meaning between chunks and glos-
sary terms. Resulting, a similarity score can indicate to what extend TNFD ideas are
used in corporate disclosure. Embeddings are created using the BAAI/bge-m3 fine-
tuned model based on a model provided by the University of Science and Technol-
ogy of China (BAAI/Bge-M3 - Hugging Face, 2025; Chen et al., 2024). These are
accessed using Python modules made for the database engine (Graph Databases for
Python Users, 2025). Sensitivity of the process towards using a different embeddings
model for the ECC data was performed. The comparison model used also stems from
the MPNet model the fine tuned model is the following al/l-mpnet-base-v2 (Song et
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al., 2020; Sentence-Transformers / All-Mpnet-Base-V2, n.d.). It is a model particu-
larly trained to interpret language and although the level of scores showed to be
lower, statistical signals were not impacted significantly.

From here, the database can be queried to fetch data using created vector indexes.
Through these yearly vector indexes fetching of the data is sped up. Next, TNFD
glossary terms are embedded using the same model. These can then be compared
with the embeddings on the database, as described. One or more terms are sent to the
database for computation and relevant text embeddings including metadata like time,
industry, company, participant and conference name are returned. The data is cleaned
for statistical outliers by years, which is the main discriminator in the analysis. Out-
liers are defined as datapoints outside of +/- 1.5 of the Interquartile Range (IQR)
(Interquartile Range - an Overview | ScienceDirect Topics, n.d.). IQR is given by the
difference of the 25 and 75 percent quartiles for the dependent variable score. Firstly,
descriptive statistics are created based on average similarity scores by years. This
way, term similarity with statements can be benchmarked using arithmetic mean by
years. For this also IQR is used to compare terms across time. A higher IQR score
indicates a higher variability between the top- and the lower-quartile for specific
years giving insight to the density of spread of similarity scores. From here on, the
investigation will dissect the time until TNFD inception as well as after. Although
the final recommendations are published in September 2023 (Garel et al., 2024) this
work only analyses the time until June 2022. To capture lagging effects, the statistics
are computed with overlapping time frames. Inferential statistics are computed for
the phases using two regression models. Firstly, a linear regression using a boolean
and metrical variable is used for each phase to investigate the TNFD impact on cor-
porate disclosure. For the inception phase two variables are created: a boolean vari-
able after tnfd, which is set to the value “1” for data from June 1st of 2021 (“0” for
data before this date) indicating the formal inception date of the Taskforce and a
metrical variable delta_since tnfd, which counts the day-difference to the date of
TNFD-inception (tcurent = current date, tinception=1%" of June 2021). Including time se-
ries data in a regression model as an independent variable can be seen as a metrical
input. Wauchope et al. argue that, for an event analysis, allocating homogenous val-
ues for pre-event data will result in homogenous treating of this data (Wauchope et
al., 2021, p. 202). Therefore, the delta to the event is calculated as a distance in days.
For delta_since_tnfd, negative values result as a distance for the pre-event data. This
way a point in time can be two or three times further away from the event than an-
other datapoint and this distance is analysed.

delta—Since—tnfd = Z Leurrent — tinception

Notably, the data is more plentiful in the time before TNFD inception (7:4 years
before and years after, respectively). These explanatory variables reflect changes in
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the dependent variable score based on TNFD publishing-events. The similarities are
then visualized using plotting techniques from plotly (Data Apps for Production |
Plotly, n.d.). Using statistical measures, the results are checked for explainability and
correlation. The following are the hypotheses guiding this analysis:

H1o: TNFD has only a marginal effect on corporate disclosure through Locate/Eval-
uate phase terms (impacts and dependencies) over time.

H1:: TNFD has more than a marginal effect on corporate disclosure through Lo-
cate/Evaluate phase terms (impacts and dependencies) over time.

H2y: TNFD has only a marginal effect on corporate disclosure through Assess/Pre-
pare phase terms (risks and opportunities) over time.

H2;: TNFD has more than a marginal effect on corporate disclosure through As-
sess/Prepare phase terms (risks and opportunities) over time.

H3o: TNFD has only a marginal effect on corporate disclosure through terms beside
the LEAP-terms over time.

H3:: TNFD has more than a marginal effect on corporate disclosure through terms
beside the LEAP-terms over time.

5.3 Event Analysis Using Difference-In-Difference

The second regression model comprises a staggered difference-in-difference (DID)
event analysis. Control and test groups are separated by nature dependency (¢tnfd_pri-
mary_impact). Next, the relationship between the publishing event and the nature
dependency is computed by multiplication (did variable). The interaction variable
would be computed like this for the inception phase:

after_tnfd * tnfd_primary _impact = did_variable

This reflects the approach for a staggered DID multivariate linear regression since
score remains as the sole dependent variable. The variables used for the inception
phase DID regression are finally: after tnfd, tnfd primary impact and did _variable.
Underlying this approach is the assumption that particularly for primarily impacted
companies, the topic has risen in importance after the inception date or after the pub-
lishing of the final recommendations. It is expected that this group shows higher a
higher score after these dates. The analysis underlies, furthermore, the parallel trends
assumption — assuming that before treatment, the observations of control and test
groups are moving homogenously (Hou et al., 2023, p. 665). This makes the impacts
comparable between the two groups and enables an unbiased analysis of the event’s
impact.
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6 Results

6.1 Themes in Corporate Biodiversity Disclosure

6.1.1 Mean Similarity Scores for LEAP Terms and Selected
Terms

In this section the mean scores by year will be used to investigate the dataset’s sim-
ilarity to the TNFD glossary by terms. Firstly, the dependencies and impacts (LEAP
Locate and Evaluate phases) and the risk and opportunity terms (LEAP Assess and
Prepare phases) are compared to chunks on the database. In Table 2 it can be ob-
served that for all risk and opportunity terms the mean similarity score moves upward
across the years between 2014 and 2023. The Interquartile Range (IQR) also shows
a consistent picture across this timespan: most terms experience homogenic IQR,
which then changes with the last bin. Within the Evaluate/Locate terms, Dependen-
cies (on nature) and Impacts (on nature) show the same increasing mean scores. For
Impact materiality and Direct impacts, the mean does not consistently increase, but
shows decreases like for instance in the 20°-21’ year bin for Direct impacts. This
relationship will be dissected further in chapter 6.2.

Table 2

Mean and Interquartile Range for score variable of TNFD

Risks and Opportunity terms.

terms 14°-15°  16’-177 18°-19° 20°-21° 22°-23> 24’25’
Ecosystem protection, resto- 0.770 0.771 0.773 0.777 0.777 0.769
ration and regeneration op-  (0.008) (0.008) (0.008) (0.008) (0.009) (0.015)
portunity
Nature-related opportunities  0.795 0.795 0.797 0.802 0.802 0.793

(0.008) (0.008) (0.009) (0.009) (0.009) (0.015)
Nature-related phyisical 0.775 0.776 0.777 0.780 0.782 0.772
risks (0.008) (0.009) (0.010) (0.009) (0.011) (0.016)
Nature-related systemic 0.777 0.777 0.779 0.781 0.783 0.774
risks (0.008) (0.009) (0.009) (0.008) (0.009) (0.015)
Nature-related transition 0.787 0.787 0.788 0.790 0.791 0.783
risks (0.008) (0.009) (0.009) (0.009) (0.009) (0.014)
Dependencies (on nature) 0.798 0.798 0.800 0.805 0.806 0.796

(0.007) (0.007) (0.007) (0.008) (0.008) (0.014)
Impacts (on nature) 0.797 0.798 0.799 0.801 0.801 0.794

(0.008) (0.008) (0.008) (0.007) (0.008) (0.013)
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Impact materiality 0.768 0.770 0.772 0.774 0.773 0.765
(0.007) (0.008) (0.008) (0.008) (0.007) (0.013)

Direct impacts 0.783 0.782 0.784 0.782 0.783 0.776
(0.010) (0.009) (0.009) (0.010) (0.009) (0.015)

Note: the table shows mean without brackets and Interquartile Range (IQR) in
brackets by two-year bins.

Source: Own work based on TNFD Glossary

It can be observed that the mean similarity across all terms decreases for the last bin.
It is noteworthy here, that the data for 2025 is not comparable to other years at the
time of writing (April 2025). However, the interquartile range experiences a spike
for this last bin. This hints at score variability changing in these years irrespective of
the amount of data. While the mean score for the last bin, due to its smaller base data,
could have skewed effects, the IQR results call for investigation. Nevertheless, for
this analysis the year 2025 will be excluded. Figure 3 in the Appendix shows this
visually. Here, the increased score variability as well as decreased average scores
can be observed around the last year bin for all Assess/Prepare terms. Nature-related
opportunities and Dependencies (on nature) have the highest scores over the time
frame (Table 1). The findings coincide with TNFDs inception in 2021.

Next, for all glossary terms 100 statement chunks are drawn with similarity scores
to investigate TNFD reception holistically over time (2014 —2024). The yearly mean
similarity scores for each term are compared, by subtraction, to their preceding score.
In Table 3 it can be observed that similarity year-over-year increased over the
timeframe. However, after the inception year (2021) mean scores experienced a

Table 3
Cumulative mean changes in score for all glossary terms
Time frame cumulative-mean- Standard deviation
change
2014 - 2021 4910 e-3 6.633 e-3
2021 - 2024 -9.020 e-4 3.043 e-3
2014 - 2024 4.008 e-3 5.232 e-3

Source: Own work based on TNFD Glossary

negative trend in the dataset. Specifically, some terms experienced a peak towards
TNFD inception and then a stark slump after it. Year over year the data for term the
Green finance instruments shows a peak of 3.12 percent in mean similarity over the
years 2014 through 2021 and then decreased in the time after by 1.19 percent. Other
terms that experienced a similar change between the two periods are the following
(early risers): Issue areas (for Science Based Target setting) [+2.97, -0.79]; Re-usa-
ble plastics [+2.80, -0.69]; Recyclable packaging [+2.67, -0.83]; Primary forest
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[+2.40, -0.89]; Plastic packaging [+2.30, -0.74]; Compostable plastics [+2.15, -
0.79]; Conversion [+1.98, -0.73]. Furthermore, the terms Animal protein, Upwelling
and Foodplain are found in the bottom 15 of term similarities for the years 2014 —
2021 and in the top 15 for the following years. These three terms have had a strong
change in similarity after TNFD inception in 2021 (late risers) and will be investi-
gated further in chapter 6.2. The three different groups’ score averages regarded in
this analysis are shown in Figure 5 (Appendix) over the whole timeframe. The in-
creasing means by quarters can be observed visually for most terms in the LEAP
groups. Only some of the selected terms show increasing means. A relationship be-
tween TNFD inception in 2021 can only be observed for some terms clearly in the
Selected Terms group.

6.1.2 Mean Similarity Scores for Countries

Figure 6 and 7 show the mean scores for terms allocated to the two phases (Lo-
cate/Evaluate and Assess/Prepare) for the year 2021. Both graphics are representa-
tive for this analysis in two ways: Firstly, score means are visually higher for non-
westernized countries. Yellow areas are only found for the Figure 6 (Locate/Evaluate
phase terms — impacts and dependencies), these indicate mean scores over 0.8 for
the year. The countries corresponding to these scores have small land areas and can

therefore not be visually found in Figure 6 (risks and opportunities).

score_mean
0.8

0.795

Figure 6. Global map of score means for 2021 — LEAP terms (Locate/Evaluate
phase terms).
Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data

For the Evaluate phase the countries with mean scores over 0.8 are the following:
Kazakhstan, Saudi Arabia, Portugal, Monaco, Cayman Islands and Turkey. For the
Assess and Prepare terms it is merely Guernsey and Malta that cross this threshold
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Figure 7. Global map of score means for 2021 — LEAP terms (Assess/Prepare
phases).
Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data

of a mean score higher than 0.8 for 2021. Secondly, it can be observed that between
the two graphics certain countries are not found in both. Egypt only appears in Figure
6, while Argentina only appears in Figure 7 etc. This is due to the fetching being
based on score, rather than country association. The technical approach used in this
analysis is not fit for purpose to normalize for countries or industries. A two leveled
approach: fetching similar chunks to glossary terms that also correspond to a single
country is not possible. Therefore, the results are not representative in this regard. It
can be said that smaller countries showed larger mean scores across all years, hinting
at a possible imbalance of the implementation of TNFD between westernized coun-
tries and non-westernized countries. This dynamic calls for further investigation and
cannot satisfactorily be answered in this work.

6.1.3 Mean Similarity Scores for Industries

Fetching a given number of specific results for industries is not possible with the
current aggregation of data. Therefore, normalization problems from chapter 6.1.2.
remain also here. However, through nature dependency classifications a picture can
be drawn. In Figure 8 mean scores are shown for each of the groups over the time
frame. Particularly for the Selected terms, nature dependent industries show higher
averages after TNFD inception (red line). For the Assess/Prepare terms the opposite
is true, also over the entire dataset. The Locate/Evaluate term group shows higher
volatility than other groups, while they are also the smallest group of terms. Finally,
the data violates the assumption of parallel trends visually. It does, therefore, not
qualify for a sound difference-in-difference event analysis using the interaction var-
iable (chapter 5.3).
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Quarterly Average Scores by Term Group and Nature Dependency

Assess/Prepare Terms
TNFD Inception (June 2021)
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Figure 8. Quarterly score averages for LEAP phase and selected terms.
Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data

6.2 TNFDs Relationship with Corporate Biodiversity
Disclosure

6.2.1 The TNFD Inception Phase

To further investigate the findings of increasing similarity scores around TNFD in-
ception, the data is shrunk to the timeframe January 2014 — June 2022. This out-
reaches the inception date as well as a year after to capture lagging effects on corpo-
rate disclosure. The time before the inception date of June 2021 is included since the
work of TCFD also contributed to the development of language around nature and
by extension biodiversity preservation.

6.2.1.1 Adoption of Selected Terms during the Inception Phase

For the selected terms from chapter 6.1 termed early risers (Green finance instru-
ments, Issue areas (for Science Based Target setting); Re-usable plastics; Recyclable
packaging; Primary forest; Plastic packaging; Compostable plastics; Conversion)
as well as the late risers (Animal protein, Upwelling and Foodplain), regression re-
sults are shown in Table 4. For late risers the observation is confirmed: at below 5%

20



explainability for both variables, their correlation with the inception date is much
weaker compared to other terms, though significant.

Table 4
Regression Analysis for after _tnfd and delta_since_tnfd variables for selected
terms.

terms n score -> after tnfd score -> delta_since tnfd

Issue areas (for Science 8136 R?:0.2700 (0.0000) *** R2:0.5274 (0.0000) ***
Based Target setting)
Green finance instruments 8011 R?:0.2710 (0.0000) *** R2:0.4554 (0.0000) ***

Recyclable packaging 8091 R?:0.1398 (0.0000) *** R2:0.4344 (0.0000) ***
Re-usable plastics 8054 R?:0.1495 (0.0000) *** R2:0.4116 (0.0000) ***
Compostable plastics 8075 R?:0.1225 (0.0000) *** R2:0.3572 (0.0000) ***
Conversion 8128 R?:0.1647 (0.0000) *** R2:0.3460 (0.0000) ***
Plastic packaging 8083 R?:0.1090 (0.0000) *** R2:0.3239 (0.0000) ***
Primary forest 8004 R?:0.1342 (0.0000) *** R2:0.3112 (0.0000) ***
Foodplain 7983 R2:0.0136 (0.0000) *** R2:0.0312 (0.0000) ***
Upwelling 7863 R2:0.0092 (0.0000) *** R2:0.0038 (0.0000) ***
Animal protein 8061 R?:0.0006 (0.0261) **  R?:0.0008 (0.0105) **

Note: p-values are shown in brackets. ***, ** * represent significance at 0.01, 0.05,
and 0.1, respectively; n = number of observations after cleaning.

Source: Own, TNFD glossary.

The high explainability of Green finance instruments corresponds with prevalent lit-
erature as described in chapter 2. Regression coefficients are positive for all inter-
pretable results (not shown in the table) at approximately 0.79 — 0.74. This term in-
dicates furthermore anthropocentric reasoning behind biodiversity action through its
monetary underpinning. The term with strongest representation Issue areas (for Sci-
ence Based Target setting) does not include a valuation of anthropocentricity through
its definition (Appendix) but shows that the initiative has found acceptance among
the companies.

6.2.1.2 Adoption of LEAP Terms during the Inception Phase

For the terms allocated to LEAP phases 1,000 chunks are drawn for each term in
each year. All but one term shows statistically interpretable results — Direct impacts.
This could be due to the comparably short input text for its embedding: “A change
in the state of nature caused by a business activity with a direct causal link”. The
statement’s length dilutes the meaningfulness and therefore also the interpretability
of the regression.
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Table 5
Regression Analysis for after _tnfd and delta_since_tnfd variables.

terms n score -> after tnfd score -> delta_since tnfd

Ecosystem protection, restoration 8061  R2: 0.1303 (0.0000) *** R2: 0.2048 (0.0000) ***
and regeneration opportunity

Nature-related opportunities 8101  R2%:0.1294 (0.0000) *** R2:0.2440 (0.0000) ***
Nature-related physical risks 8023  R2%:0.0921 (0.0000) *** R2:0.1614 (0.0000) ***
Nature-related systemic risks 8020  R2:0.0414 (0.0000) *** R2:0.0872 (0.0000) ***
Nature-related transition risks 8065  R2:0.0509 (0.0000) *** R2:0.0792 (0.0000) ***
Dependencies (on nature) 8069  R2%:0.1423 (0.0000) *** R2:(0.2428 (0.0000) ***
Impacts (on nature) 8090  R2:0.0338 (0.0000) *** R2: 0.0855 (0.0000) ***
Impact materiality 8050  R2:0.0474 (0.0000) *** R2:0.1215 (0.0000) ***
Direct impacts 8090  R2:0.0000 (0.8137) R2: 0.0000 (0.5473)

Note: p-values are shown in brackets. ***, ** * represent significance at 0.01, 0.05,
and 0.1, respectively.

Source: Own, TNFD glossary.

The results shown in Table 5 largely support the observations made in chapter 6.1.
Increasing similarity scores correlate with TNFDs inception in 2021 with meaningful
explainability for five terms. Regression coefficients (not shown in the table) are
positive for all interpretable results at approximately 0.80 — 0.70. At 24.28% ex-
plained variance, the statistically significant result for delta since tnfd for the TNFD
glossary term Dependencies (on nature) indicates a good fit between the score vari-
ance for that term and the synthetic variable created in the regression model. This
coefficient indicates meaningful correlation between the inception of TNFD and the
precision of use of the term in corporate disclosure over the inception phase. Using
this two-leveled approach it can be observed that across all interpretable results the
R? measure increases for the metrical variable (delta_since_tnfd). This indicates that
the effect can be found at a granular (metrical) as well as at a more basic (boolean)
level. For the Locate/Evaluate phase’ terms Dependencies (on nature) shows corre-
lation between the TNFD inception date and its similarity scores. This supports the
observation made in chapter 6.1.1. Other terms in the Locate/Evaluate phase experi-
ence less reliable correlation with the inception date. Although all regression coeffi-
cients are positive and indicate an increasing score after TNFD inception, the results
are mixed for the Assess and Prepare phase. Nature-related opportunities and Eco-
system protection, restoration and regeneration opportunity as well as Nature-re-
lated physical risks show a reasonable explainability with significant correlation to-
wards both independent variables. Nature-related transition risks and Nature-related
systemic risk show low correlation towards both independent variables. To subsume,
opportunities and dependencies on nature are in focus while risks and impacts also
show correlation, but weaker. It is noteworthy that the input text for Nature-related
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opportunities (102 characters) is close to five times as long as it is for Ecosystem
protection, restoration and regeneration opportunity (23 characters), possibly dilut-
ing its similarity score relative to other terms. However, a focus on the opportunities
and risk terms (Assess and Prepare LEAP phase) indicates a tendency towards an-
thropocentric approaches of the topic among the companies.

6.3 Relating Nature Dependency with TNFD Recep-
tion

For the event based DID analysis, nature dependency is coded into the data. Table 6
and 7 (Appendix) show the combined explainability for the linear regressions with
one dependent variable score and three independent variables: after tnfd, tnfd_pri-
mary_impact and did_variable (see chapter on method). The findings are not entirely
interpretable due to randomness (p-values). For the interaction variable the coeffi-
cients are mostly negative, contrary to the initial assumption. It was assumed that the
test group (Primary nature dependency) would show more change post TNFD incep-
tion date. Here, it is observed that for the interpretable results primarily nature de-
pendent companies in fact show less change in score than the control group of ter-
tiary and secondary dependent industries (p(B)). For many terms, however, the var-
iable tnfd_primary impact shows a positive and statistically significant effect to-
wards the score variable. For instance, it can be said that for Issue areas (for Science
Based Target setting) the test group of primary dependent companies showed posi-
tive change in similarity scores compared to its counterpart. This hints at the larger
part of the terms being implemented firstly by the firms strongly implicated with the
topic. In terms of continued use of such difference-in-difference models, certain fac-
tors must be taken into account for generalizability. Firstly, the assumption of ho-
mogenous trends for both test and control group must hold. Secondly, heterogenous
treatment of the two groups cannot for the present case be solved. This effect is im-
portant since unless treated at the same moment, the groups effect cannot be com-
pared on a normalized basis. (Hou et al., 2023) Heterogenous treatment happens for
TNFD through the publishing of specific sector guidance. While certain nature de-
pendent industries received their guidance earlier, some non-dependent industries
were treated at later points in time.

6.4 Synthesis of Statistical Signals

Alternative hypotheses can be accepted but with some restrictions: HI; can be ac-
cepted for the dependency term as well as for the terms Impacts (on nature) and
Impact materiality. Table 5 shows that at 1% error threshold three out of four impact
and dependency terms show this relationship. It can be inferred that Locate/Evaluate
terms as published by TNFD in 2021 have a more than marginal effect on corporate
disclosure. Assess/Prepare terms all show consistently with interpretable results that
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they have been received by industry. H2; can be accepted without restriction. Partic-
ularly Nature-related opportunities showed high explainability, indicating that the
effect is dependent strongly on the inception of TNFD and, therefore, its work. Fi-
nally for Selected Terms group, for hypothesis three H3; can be accepted, as with
high confidence there is a more than marginal effect of TNFD toward the selected
terms outside of the LEAP phase terms. Particularly, the term Issue areas (for Sci-
ence Based Target setting) and Green finance instruments. The results are surpris-
ingly positive and demand further testing in terms of heteroskedasticity. Marginal
results would have been expected below explainability results of around 10-15 % of
R? measures. The results particularly for certain terms, exceed this threshold and
raise the suspicion of underlying trends complementing the investigated effect. Het-
eroskedasticity could be a factor distorting the analysis further. As Table 2 shows for
LEAP terms, the IQR changes for almost all terms. Whether the effect is strong and
impedes with the results was not investigated. Resultingly, for nature dependency
through the event analysis, no hypotheses were tested. The results of chapter 6.3
demand, however, further research to be conducted. Finally, investigating which
groups were impacted more strongly could give hints at why certain terms are not
received by the industry yet.
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7 Discussion

The findings of this work show that the TNFD framework has influenced corporate
disclosure, particularly during the years surrounding its inception. From a govern-
mentality perspective, this observation supports the idea that supranational govern-
ance can shape disclosure without direct regulatory power. Corporate actors are,
therein, guided not by legal obligations but through a logic of discursive compliance
— a voluntary alignment. A divide between the framework’s LEAP phases becomes
apparent. Terms in the Assess and Prepare phase show higher explainability and sta-
tistical confidence than Locate/Evaluate phase terms. The latter, which concern also
impacts of companies on nature, are underrepresented in rising similarity scores. Alt-
hough these terms are being received by industry participants, merely Dependencies
(on nature) shows a correlation comparable to the one found for risk and opportunity
terms with the inception date. This asymmetry supports the argument that companies
respond more readily to anthropocentric risk framing than to intrinsic ecological ac-
countability (non-anthropocentricity). This finding is important when looking at the
TNFD framework from a governmentality direction: Where biodiversity action is
included in disclosure, financial or strategic benefits to companies are the pivotal
motivator for this. Non-anthropocentric motivation through looking at impacts on
nature with the intent to heal these absent of direct financial or strategic benefits is
not found prevalently. And this finding extends also across the third group of terms
(Selected Terms). Particularly, the term Green finance instruments shows strong cor-
relation with the inception date. This binds-in with prevalent literature, that this work
is extending upon. Kalhoro and Kyaw’s work concerning abnormal returns could be
extended particularly if specific countries could be separated in the analysis of dis-
closure (Kalhoro & Kyaw, 2024). The separation between impacted companies and
less impacted companies, though not entirely interpretable, also corresponds with the
paper by Adler et al. (Adler et al., 2018). They conclude that the industry reports on
biodiversity due to needs for impression management and is hesitant to report on
impacts of their operations. While this anthropocentric framing in disclosure is con-
sistent with these findings, similarity scores indicate in this work that the TNFD
framework in fact has a consistent and more than marginal impact on disclosure. I
would like to refer to Table 2, where it can be observed that for the year bins 20°-21
and the following, Nature-related opportunities, Dependencies (on nature) and also
Impacts (on nature) experience similarities higher than 0.8 on average. This score
level has been observed visually to be a valuable threshold (chapter 5.2), indicating
that these terms are being used as prescribed.
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Across the transition from TNFD inception to the end of 2024, the scores for most
glossary terms begin to stagnate or decline. External factors - such as changes in
geopolitical leadership, or even green fatigue - may explain the plateau. The role of
consultation rounds, pilot testing, and the finalization of sector guidance in this phase
add further layers of change. This lack of alignment between the framework’s final
release and corporate disclosure may point to a phase of term internalization and
semantic drift. For the overwhelming part of terms this can be said with confidence,
since the released updated glossary editions after the 2023 edition did not show
changes in the terms’ definitions (Glossary — TNFD 2025, 2025).

The semantic similarity approach employed in this thesis offers a scalable way to
assess discursive shifts over time and provides meaningful insight into the reception
of biodiversity frameworks at scale. Still, the method comes with interpretive limi-
tations that require qualification. Firstly, the strength of the semantic signal is con-
tingent on the quality and length of the glossary input. Terms such as Upwelling or
Direct impacts, due to their short input length, introduced noise into the embeddings
and thereby reduced confidence in the results. This limitation is particularly evident
in the Locate/Evaluate phase, where several terms failed to produce interpretable
outputs - raising the question whether limited uptake in similarity is due to the term
definition’s lengths. Adding to this, as touched upon in chapter 6.4, underlying trends
could not satisfactorily be excluded. The results raise suspicion about several other
variable’s influence on the data that is coherent with the observed trends. To use
semantic similarity as a tool for accessing change of language, these require more
rigorous cleaning. Nevertheless, the findings are consistent and show that the process
has benefits over other forms of semantic analysis. Firstly, the scalability has shown
to be excellent. Secondly, the visual representation of results using a Neo4j graph-
database is helpful when partitioning data. Integrating time-series data within seman-
tic analysis showed a consistent picture, regardless of limitations in interpretability.
This is a valuable finding for Information Systems Research, where such analyses
could be applied to a range of topics concerning language. It is, however, important
to adhere to stringent data cleaning and feature engineering practices to produce in-
terpretable results.

In addition, limitations in the data corpus restricted the ability to interpret differences
across countries and industries. Because the similarity-fetching mechanism does not
allow for normalization by either country or term, results on geographic or sectoral
uptake remain inconclusive. From a governmentality perspective, this limits insight
into how differently situated actors receive and reproduce supranational governance
signals - a dynamic that remains central but underexplored in this context. Neverthe-
less, while the method enabled detection of clear statistical signals - particularly in
the early phase of TNFD - the interpretability of those signals is contingent on the
structure of the glossary, the nature of the terms, and the broader framing based on
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which they were embedded. These constraints should guide caution in interpreting
the strength and reach of the observed trends.
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8 Conclusion

This thesis investigated the influence of the Taskforce on Nature-related Financial
Disclosures on corporate disclosure through its development of a framework and
terminology on biodiversity. Using semantic similarity scores between glossary
terms and conference call transcripts across a ten-year timeframe, a measurable ef-
fect has been observed between the TNFD framework and corporate disclosure.
Glossary terms from the LEAP Assess and Prepare phases focused on nature-related
risks and opportunities show stronger reflection in disclosure than impact and de-
pendency terms (Locate/Evaluate phases). The findings confirm that corporate lan-
guage has shifted in the direction of the framework’s terminology especially during
its formative years. While the use of semantic similarity cannot attribute concrete
action to corporate actors, the increasing alignment in language indicates reception
of the TNFD framework itself. This is particularly relevant through the lens of gov-
ernmentality theory. It suggests that supranational initiatives, despite a lack of legis-
lative authority, can influence corporate expectations and strategy through discourse.
However, a stronger correlation of anthropocentrically motivated reporting with cor-
porate disclosures implies that companies focus predominantly on their internal ben-
efits from engaging with the topic. Terms such as Impact materiality and Direct im-
pacts do not show similar increases in score over time. Furthermore, their results
lack statistical confidence. This suggests a neglect of the fundamental evaluation of
nature impacts in favor of more outcome-oriented framing. The findings align with
a predominantly anthropocentric lens in the small corpus of research that has been
conducted on the topic. After the final publishing of the TNFD recommendations in
2023, the trend in similarity scores declines as can be observed through score aver-
ages of similarity. This finding is not backed by inferential statistics.

Two potentially important dimensions (country and industry) could not be inter-
preted confidently due to missing normalization possibility in the dataset. Finding
inconsistencies in geographical spread of the implementation of the standard could
hint further at dependencies on financial data and anthropocentric framing as found
recently between the UK and South Africa (Mata et al., 2025). This recent publishing
also underlines this framing when comparing the two countries with different indus-
trial developments. Also, in the analysis of disclosure, smaller countries appeared to
show higher average similarity scores in some cases. Without control for sample size
and distribution, no statistically valid conclusion could be drawn here. Similarly, alt-
hough nature-dependency classifications were used to distinguish industries, the im-
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balance in representation across sectors restricted the explanatory value of the re-
sults. Anthropocentric risk framing is not only common but in critical cases also the
most important argument. In the case of the Volkswagen scandal for instance in Can-
ada, the government failed to fine the company for its impact on nature at large scale.
They fined the company for a long time merely for its economic impact on consum-
ers (Fitzgerald & Spencer, 2020). Another study of a Taiwanese semi-conductor
company finds from their interviews that the identification of impacts is challenging
as compared to the identification of inward-looking (anthropocentric) dependencies
of their operations (Huang et al., 2024). The disclosures reflected this dynamic and
therein could be interpreted as a demotivating picture. While anthropocentric fram-
ing is intended and can be achieved, the impacts on biodiversity cannot be measured
or are not intended to be measured. Questions about this and the validity of anthro-
pocentric framing through financial gain for biodiversity conservation are being
taken on in another recent work (Irvine-Broque & Dempsey, 2023). The authors
foreshadow that when westernized countries define frameworks and financial risk is
taken as a sole motivation, incentives for an unequal distribution in wealth are cre-
ated and biodiversity preservation is inhibited. They point out that the entanglement
of companies and government in TNFD is hindersome to real action. This point is
decisive. While the TCFD was purely market-led, with the TNFD a governmentality
and seemingly more egalitarian stance is taken with the involvement of private and
public actors (TCFD, 2025). While Broque & Dempsey are right to point out that it
is too early to judge, this work points to success in adoption of the framework. And
if supranational governance mechanisms like TNFD are to be evaluated for their ef-
fectiveness, their reception and translation across geographies and sectors is a valu-
able first step. These aspects could not be fully explored here but remain important
for future work.

By employing semantic similarity methods, this thesis offers an alternative approach
to evaluating the reception of sustainability frameworks, as well as disclosure in gen-
eral. Information Systems research benefits through the exploration of disclosure
through semantic similarity. The approach enables the capture of discursive trends
across time. It contributes to the understanding of biodiversity disclosure through the
lens of governmentality. The confirmed assumptions show that frameworks like
TNFD can translate into linguistic change in corporate communication, particularly
in areas aligned with financial risk and strategic opportunity (anthropocentric fram-
ing). It can be observed that prevalent research agrees with this. Connecting the adop-
tion and real impact on biodiversity preservation, however, must be taken with a
grain of salt. Anthropocentric motivation for alignment of public and private players
might be the best bet for a healing process. And involving different actors shows to
meddle reception of language, but only time will tell whether this can translate into
real change.
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10 Appendix

Returned statement chunk for Green finance instruments at 0.77 similarity (2014):

And just one more for me on growth investments, which are obviously bearing fruit with the very strong organic
growth. The slides had 60 basis points of margin invested in growth investments. Where do you see that going?
How much further opportunity is there to invest money in that long term -- those long-term growth initiatives?

Do you see that coming down? Accelerating? Staying where it is over the next, say, I year or 2?

Returned statement chunk for Green finance instruments at 0.85 similarity (2021):

Well, I mean, green financing is here to stay and green financing to me is a broader term for financing linked to
sustainability. We've now have a sustainability-linked RCF. And as I'll be outstanding, we don't just yet have a
green bond. So I think in the coming years, we have a bunch of refinancings coming up. We have the question on
-- we've got a hybrid that can be redeemed. We've got some senior [ refinanced. So I would count on continuous
use of, what I call, green instruments for financing could be in a green bond fashion, could also be in an SLB,
sustainability-linked bond, way. I haven't made a decision on which instrument exactly to use, but it's pretty
clear that going forward, green will be material, if not the lion's share of our future refinancings.

Returned statement chunk for Dependencies (on nature) impacts at 0.80 similarity (2016):

Well, yes. But again, let's be precise. There's a whole host of our products that are serving energy efficiency or
wastewater applications, which involves the normal part of our product program. So in that sense, the environ-
mental trend and what it may do for us is, I would say, not generally changing the structure in the mix of our
business. We think it's a long-term growth driver for us. But looking specifically at the marine side, as long as
we define it only in terms of scrubbers and ballast, then I think it's fair to say that, that doesn't have the same
amount of consumables or normal spare parts in it, other than scrubbers will go through boiler renovations. And
we already talked about the boiler services business for other applications that are, today, a little bit down. They
come and go a bit. They are a bit more capital-intensive than, let's say, lube oil separators or freshwater genera-
tors or some of that areas, where we are more typically working with spare parts sales. So I think the day when
you see a substantial growth in the marine ballast water and also on the scrubbing side, we may see somewhat

lower services, at least, initially. That's probably a fair assumption but...
Returned statement chunk for Dependencies (on nature) impacts at 0.84 similarity (2021):

1 think it's a couple of things. It's not just looking at specific practices, but suites of practices that can be tailored
and are applicable to any given production system in the region in which that producer is operating, right? So
no one tool, no one technology, no one practice will work for all farms and production systems across the coun-
try or across the globe. So it's really being able to look at systems and suites of practices. But in terms of ecosys-
tems, it's also looking at not just one outcome, not just carbon or greenhouse gases, but water quality, water
quantity, biodiversity and being able to manage for all of those things and provide the tools and resources to
producers so that they can do that in a way that meets their needs on the ground wherever they are farming and
whatever system they're operating in. And then it is working across farms and farmers. Producers learn from
each other, right? That's one of the tenets of how producers best learn. So they need information, but their abil-
ity to connect whether it is in their very local region or with others and learn from them is incredibly important
way of helping to scale regenerative practices.



Glossary Term Defintions (Glossary — TNFD 2023, 2023):

LEAP Terms:

Nature-related systemic risks

Nature-related physical risks

Nature-related transition risks

Nature-related systemic risks are risks arising from
the breakdown of the entire system, rather than the
failure of individual parts. Nature-related systemic
risks are characterised by modest tipping points com-
bining indirectly to produce large failures and cas-
cading interactions of physical and transition risks.
One loss triggers a chain of others and stops systems
from recovering their equilibrium after a shock. Na-
ture-related systemic risk covers more than only risk
to a financial system (i.e. financial stability risk) It
also covers the risks from the breakdown of natural
systems (i.e. ecosystems).

Nature-related physical risks are risks resulting from
the degradation of nature (such as changes in ecosys-
tem equilibria, including soil quality and species
composition) and consequential loss of ecosystem
services that economic activity depends upon. These
risks can be chronic (e.g. a gradual decline of species
diversity of pollinators resulting in reduced crop
yields, or water scarcity) or acute (e.g. natural disas-
ters or forest spills). Nature-related physical risks
arise as a result of changes in the biotic (living) and
abiotic (non-living) conditions that support healthy,
functioning ecosystems. These risks are usually loca-
tion-specific.

Nature-related transition risks are risks to an organi-
zation that stem from a misalignment of economic
actors with actions aimed at protecting, restoring,
and/or reducing negative impacts on nature. These
risks can be prompted, for example, by changes in
regulation and policy, legal precedent, technology, or
investor sentiment and consumer preferences. They
can also arise from activities aimed at restoring na-
ture that no longer align with, for example, revised
policies.



Nature-related opportunities

Activities that create positive outcomes for organiza-
tions and nature by creating positive impacts on na-
ture or mitigating negative impacts on nature. Na-
ture-related opportunities are generated through im-
pacts and dependencies on nature, and can occur:

=  When organizations avoid, reduce, mitigate or
manage nature-related risks, for example, con-
nected to the loss of nature and ecosystem ser-
vices that the organization and society depend
on;

= Through the strategic transformation of business
models, products, services, markets and invest-
ments that actively work to reverse the loss of
nature, including by restoration, regeneration of
nature and implementation of nature-based solu-
tions.

Ecosystem protection, restoration and regeneration opportunity

Dependencies (on nature)

Direct impacts

Impact materiality

Impacts (on nature)

Activities that support the protection, regeneration or
restoration of habitats and ecosystems, including ar-
eas both within and outside the organization’s direct
control.

Dependencies are aspects of environmental assets
and ecosystem services that a person or an organiza-
tion relies on to function. A company’s business
model, for example, may be dependent on the eco-
system services of water flow, water quality regula-
tion and the regulation of hazards like fires and
floods; provision of suitable habitat for pollinators,
who in turn provide a service directly to economies;
and carbon sequestration.

A change in the state of nature caused by a business
activity with a direct causal link.

Information on the organization’s most significant
impacts on the economy, environment, and people,
including impacts on their human rights.

Changes in the state of nature (quality or quantity),
which may result in changes to the capacity of nature
to provide social and economic functions. Impacts



Selected Terms:

Green finance instruments

can be positive or negative. They can be the result of
an organization’s or another party’s actions and can
be direct, indirect or cumulative. A single impact
driver may be associated with multiple impacts.

Financial products and services for green invest-
ments such as green bonds and structured green
funds.

Issue areas (for Science Based Target setting)

Re-usable plastics

Recyclable packaging

Primary forest

The environmental issues which Science Based Tar-
gets will address include the following:

= Ecosystem use and use change,

= Resource (over) exploitation,

= (Climate change,

= Pollution, and

= Direct impacts on biodiversity (invasive species,
accidental mortality, biological alterations, short
term disturbances).

An item of packaging can be defined as reusable if it
is conceived, designed and marketed to carry out
multiple trips in its lifetime by being refilled or re-
used for the same purpose for which it was con-
ceived. Reusable packaging should be designed to be
recyclable as far as possible, as it will inevitably
reach the maximum number of reuse cycles at some
point, after which recycling ensures the material is
kept in the economy.

A packaging or packaging component is recyclable if
its successful post-consumer collection, sorting and
recycling is proven to work in practice and at scale.

Naturally regenerated forest of native tree species,
where there are no clearly visible indications of hu-
man activities, and the ecological processes are not
significantly disturbed. Explanatory notes:

1. Includes both pristine and managed forests that
meet the definition.



Plastic packaging

Compostable plastics

Includes forests where Indigenous Peoples en-
gage in traditional forest stewardship activities
that meet the definition.

Includes forests with visible signs of abiotic dam-
ages (such as storm, snow, drought and fire) and
biotic damages (such as insects, pests and dis-
eases).

Excludes forests where hunting, poaching, trap-
ping or gathering have caused significant native
species loss or disturbance to ecological pro-
cesses.

Examples of key characteristics of primary for-
ests:

a. they show natural forest dynamics, such
as natural tree species composition, oc-
currence of dead wood, natural age struc-
ture and natural regeneration processes;

b. the area is large enough to maintain its
natural ecological processes;

c. there has been no known significant hu-
man intervention, or the last significant
human intervention was long enough ago
to have re-established natural species
composition and processes.

Plastic means a polymer material to which additives
or substances may have been added. When assessing

the amount of plastic in a packaging component, the

additives are classed as part of the plastic. Plastics

include polymers which are:

biodegradable

compostable

oxo-degradable If a plastic packaging component
is made from multiple materials but contains
more plastic by weight (including additives
which form part of the plastic) than any other
substance, it will be classed as a plastic packag-
ing component.

A packaging or packaging component is compostable

if it is in compliance with relevant international com-
postability standards and if its successful post-con-

sumer collection, sorting, and composting is proven

to work in practice and at scale.



Conversion

Animal protein

Upwelling

Floodplain

Change of a natural ecosystem to another land use or
profound change in a natural ecosystem’s species
composition, structure, or function. Deforestation is
one form of conversion (conversion of natural for-
ests). Conversion includes severe degradation or the
introduction of management practices that result in
substantial and sustained change in the ecosystem’s
former species composition, structure, or function.
Change to natural ecosystems that meets this defini-
tion is considered to be conversion regardless of
whether or not it is legal.

Large molecules made of amino acids found in ani-
mal foods.

A process in which deep, cold water rises toward the
surface.

A floodplain is a flat area of land next to a river or
stream. It stretches from the banks of the river to the
outer edges of the valley.



Similarity Score Distribution Over Time
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Figure 3. Variable score across time, separated by LEAP Assess/Prepare terms.

Source: Own work based on TNFD Glossary
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Figure 4. Company share in the dataset by nature-dependency.

Source: Own work based on Capital 1Q dataset supplied by Wharton Research Data and (Nature Risk Rising,
2020)



Three-Month Term Score Trends by Source Group
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Figure 5. Variable score across time, separated by LEAP groups and selected terms.

Source: Own work based on TNFD Glossary




Table 6

Regression Analysis difference-in-difference event

analysis for selected terms.

terms n R’ p(A) p(B) p(©)
Issue areas (for Science 8136 0.2723  0.0000 *** 0.0000 ***  (0.0214 **
Based Target setting) (0.0166) (0.0011) (-0.0014)
Green finance instru- 8011 0.2722  0.0000 *** 0.0008 ***  0.0144 **
ments (0.0151) (0.0007) (-0.0015)
Recyclable pakcaging 8091 0.1415  0.0000 *** 0.0003 ***  0.0034 ***
(0.0121) (0.0009) (-0.0019)
Re-usable plastics 8054 0.1533  0.0000 *** 0.0000 ***  0.2999
(0.0125) (0.0015) (-0.0007)
Compostable plastics 8075 0.1229  0.0000 *** 0.1360 0.6310
(0.0083) (0.0003) (0.0003)
Conversion 8128 0.1660  0.0000 *** 0.0003 ***  0.0960 *
(0.0103) (0.0007) (-0.0009)
Plastic packaging 8083 0.1114  0.0000 *** 0.0000 ***  0.7282
(0.0102) (0.0010) (0.0002)
Primary forest 8004 0.1364  0.0000 *** 0.0000 ***  0.0133 **
(0.0090) (0.0007) (-0.0012)
Foodplain 7983 0.0137  0.0000 *** 0.2363 0.7313
(-0.0025) (0.0002) (-0.0002)
Upwelling 7863 0.0093  0.0000 *** 0.5846 0.3191
(-0.0019) (0.0001) (-0.0006)
Animal protein 8061 0.0026  0.0166 ** 0.0007 ***  0.3493
(-0.0007) (0.0007) (0.0006)

Note: p(A): p-value for after tnfd, p(B): p-value for tnfd primary impact, p(C): p-value for
did variable (interaction variable); regression coefficients are shown for each variable in
brackets,; p-values marked with. ***, ** * represent significance at 0.01, 0.05, and 0.1, re-
spectively.

Source: Own, TNFD glossary.



Table 7

Regression Analysis difference-in-difference event

analysis.
terms n R? p(A) p(B) p(C)
Ecosystem protection, resto- 8061 0.1143 0.0000 *** 0.0360 ** 0.5226
ration and regeneration op- (0.0063) (0.0003) (-0.0003)
portunity
Nature-related opportunities 8101 0.1108 0.0000 *** 0.0000 *** 0.1806
(0.0065) (0.0008) (-0.0007)
Nature-related physical risks 8023 0.0528 0.0000 *** 0.8713 0.0657 *
(0.0046) (0.0000) (-0.0009)
Nature-related systemic 8020 0.0164 0.0000 *** 0.9592 0.4482
risks (0.0022) (-0.0000) (0.0004)
Nature-related transition 8065 0.0332 0.0000 *** 0.4901 0.1975
risks (0.0032) (-0.0001) (-0.0006)
Dependencies (on nature) 8069 0.1172 0.0000 *** 0.0005 *** 0.0416 **
(0.0064) (0.0005) (-0.0010)
Impacts (on nature) 8090 0.0275 0.0000 *** 0.0409 ** 0.0323 **
(0.0031) (0.0004) (-0.0011)
Impact materiality 8050 0.0409 0.0000 *** 0.4837 0.7046
(0.0038) (0.0001) (0.0002)
Direct impacts 8090 0.0020 0.0091] **x* 0.0563 * 0.4049
(-0.0007) (-0.0004) (-0.0005)

Note: p(A): p-value for after tnfd, p(B): p-value for tnfd primary impact, p(C): p-value for
did variable (interaction variable); regression coefficients are shown for each variable in

brackets,; p-values marked with. *** ** * represent significance at 0.01, 0.05, and 0.1, re-

spectively.

Source: Own, TNFD glossary.



11 Glossary

Term

Definition

Abnormal returns

Anthropocentricity

Biodiversity

Control group

Corporate Biodiversity Footprint (CBF)

Corporate Social Responsibility

An abnormal return describes the unusually large
profits or losses generated by a given investment
or portfolio over a specified period.
[Understanding] in purely anthropocentric terms
[...] is presented as an element of financial risk
management rather than a sincere commitment to
minimising the effects on the ecosystem (Atkins
& Maroun, 2018, p. 692,693).

The variability among living organisms from all
sources, including, inter alia, terrestrial, marine
and other aquatic ecosystems and the ecological
complexes of which they are part; this includes
diversity within species, between species and of
ecosystems. (Convention on Biological Diversity
(1992) Article 2)

A group in a statistical analysis that does not get
treated by the respective analysed event or input
factor.

[The] measure of a firm’s impact on biodiversity
is the Corporate Biodiversity Footprint (CBF)
constructed by IDL. The data provider developed
the measure to provide a science-based indicator
that helps financial institutions measure and
manage their investments’ impact on biodiver-
sity (Garel et al., 2024, p. 10).

Corporate Social Responsibility is a management
concept whereby companies integrate social and
environmental concerns in their business opera-
tions and interactions with their stakeholders.
CSR is generally understood as being the way
through which a company achieves a balance of
economic, environmental and social imperatives
(“Triple-Bottom-Line- Approach”), while at the



Cumulative return

Dependent variable (regression)

Disclosure

Dummy variable

Earnings calls conferences (ECCs)

Emancipatory Accounting

G20

(Geo)political leadership

Governmentality

Graph Database

same time addressing the expectations of share-
holders and stakeholders (What Is CSR?, n.d.).
A cumulative return on an investment is the ag-
gregate amount that the investment has gained or
lost over time, independent of the amount of
time involved (Cumulative Return, n.d.).

[T]he main factor that you’re trying to under-
stand or predict [in regression analysis] (Gallo,
n.d.).

This includes information about corporate strat-
egy in the form of Speech at conferences or fi-
nancial disclosures or Reporting.

Also called independent variables — the factors in
regression analyses that are tested for effects to-
wards the dependent variable.

Historical conference call transcripts from
around the world, covering approximately 8,000
public companies (Wharton Research Data Ser-
vices, n.d.).

Accounting practice that changes from within ra-
ther than motivated by law or policy (Blanco-
Zaitegi et al., 2022, p. 11).

The G20 is a forum of the largest economies in
the world that meets regularly to discuss the
most pressing issues facing the global economy
(What Is the G20 and Why Does It Matter?,
2024).

[Geop]olitical leadership refers to the study and
understanding of the relationship between indi-
viduals in positions of power and the broader po-
litical structures they operate within, exploring
aspects such as decision-making, influence, and
the impact on societal change [on a global plat-
form] (Political Leadership - an Overview | Sci-
enceDirect Topics, n.d.).

The idea of population shaping and being shaped
by policy, in a reciprocal way. For this analysis
also the distributed creation of norms and law
through this is used as a definition.

A Neo4j graph database stores data as nodes, re-
lationships, and properties instead of in tables or



Greenwashing

Inferential Statistics

Interquartile Range

ISO

Linear regression

Multivariate linear regression

Non-anthropocentricity (Deep ecological)

Normalization (statistical)

(Biodiversity) Offsetting

documents (What Is a Graph Database - Getting
Started, n.d.).

Behaviour or activities that make people believe
that a company is doing more to protect the envi-
ronment than it really is (Greenwashing, 2025).
In inferential statistics, it refers to the existence
of a model that can be used to tell how a variable
will change in the future (Inferential Statistics -
an Overview | ScienceDirect Topics, n.d.).

The Interquartile Range (IQR) is defined as the
difference between the third quartile (Q3) and
the first quartile (Q1) of a data distribution. It
provides a measure of the spread of the middle
half of the data (Interquartile Range - an Over-
view | ScienceDirect Topics, n.d.).

International Organization for Standardization
(ISO - About ISO, n.d.)

Linear regression is an attempt to model the rela-
tionship between two variables by fitting a linear
equation to observed data, where one variable is
considered to be an explanatory variable and the
other as a dependent variable (Linear Regression
- an Overview | ScienceDirect Topics, n.d.).
Multivariate regression models aim to describe
the behavior of several response variables in
terms of other (regressor) variables (Multivariate
Regression - an Overview | ScienceDirect Top-
ics, n.d.).

The[se] companies [...] are not only discussing
financial considerations but advocating a deep
ecological stance [...] aligned with a social nar-
rative demanding the protection of [...] species [,
genomes and biodiversity in general] (Atkins &
Maroun, 2018, p. 694).

Data normalization is a process of adjusting data
values to a standard scale using statistical
measures such as the median and interquartile
range (Data Normalization - an Overview | Sci-
enceDirect Topics, n.d.).

[...][O]ffsetting [...] is done by allowing losses
of biodiversity caused by development of land in
one place to be “offset” by supposed biodiversity



P-value

PostgreSQL database system

Regression coefficient

Relational Database Management System
(RDBS)

Semantic (Analysis)

Shareholders

(Staggered) difference-in-difference analysis

gains from conservation work in another place
(Cuckston, 2019, p. 2).

A p-value, or probability value, is a number de-
scribing the likelihood of obtaining the observed
data under the null hypothesis of a statistical test
(P-Value, n.d.).

PostgreSQL, commonly pronounced “Post-
GRES,” is an open source database that has a
strong reputation for its reliability, flexibility and
support of open technical standards. Unlike
other RDMBS (Relational Database Manage-
ment Systems), PostgreSQL supports both non-
relational and relational data types. This makes it
one of the most compliant, stable, and mature re-
lational databases available today (What Is Post-
greSQL?, 2021).

Regression coefficients represent point estimates
that are multiplied by values of variables to pre-
dict the dependent variable (Regression Coeffi-
cient - an Overview | ScienceDirect Topics,
n.d.).

A Relational Database System is defined as a
system that represents data in a tabular format
with fixed-length records and atomic fields,
demonstrating high efficiency in traditional busi-
ness applications (Relational Database System -
an Overview | ScienceDirect Topics, n.d.).

[...] Semantics (real world entities) are objec-
tive, and thus, independent of human feelings. In
contrast, sentiments capture subjective, human
feelings about real world entities.

A shareholder is a person, company, or institu-
tion that owns at least one share of a company’s
stock or a share of a mutual fund. Shareholders
essentially own the company and this comes
with the right to share in the profits (Shareholder
(Stockholder), n.d.).

(staggered means the incorporation of several
levels of application of the effects in time) This
is typically done by comparing the differences in
the outcomes between treated and control units



Stakeholders

Statistical explainability

Supranational

Test group

after the implementation of a law with the differ-
ences in the outcomes between treatment and
control units before the law. This methodological
approach, called difference-in-differences (DiD),
is common in applied microeconomic research,
and has been used across policy domains to test
the impact of broadly applied policies (Baker et
al., 2021, p. 1).

A stakeholder is an individual or a group of indi-
viduals with an interest, often financial, in the
success of a business. The primary stakeholders
in a corporation include its investors, employees,
customers, and suppliers (What Are Stakehold-
ers?, n.d.).

Explainability is the property of an element that
allows its mechanisms to be explicitly described,
understood, and studied (Explainability - an
Overview | ScienceDirect Topics, n.d.).
Involving more than one country, or having
power or authority that is greater than that of sin-
gle countries (Supranational, 2025).

As opposed to control group in a statistical anal-
ysis this group receives treatment by the respec-
tive analysed event or input factor.



