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Philip Schleifer, Associate Professor, Department of Political Science, University of
Amsterdam (contact: p.schleifer@uva.nl)*?

Abstract

Nature and biodiversity are declining at unprecedented rates. Corporations in the agrifood,
construction, and mining sectors disproportionately affect ecosystems while shaping global
supply chains and sustainability governance. This paper examines how the most powerful
firms in these sectors articulate the values of nature in their sustainability discourse. The
guestion of values is central: many scholars argue that a values crisis underpins the
biodiversity emergency, with economic framings dominating while ecological, intrinsic, and
socio-cultural perspectives are marginalized. Such narrowing risks undermining both the
legitimacy and effectiveness of biodiversity governance. Recognizing and engaging with value
pluralism is therefore viewed as essential for transformative change. Drawing on 2,139
corporate sustainability reports published between 2014 and 2023, and combining large
language models with human-coded validation, the analysis shows that economic framings
remain dominant in corporate discourse. Yet there are emerging signs of diversification,
suggesting a gradual — though still limited — broadening of the valuation corridor. Mining
companies display the most pronounced diversification, agrifood firms adopt more ecological
framings, while construction remains largely confined to economic rationales. These findings
highlight how corporate responses to biodiversity are uneven, shaped by sectoral political-
economic dynamics, and raise doubts about the depth of corporate engagement with value
pluralism.
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1. Introduction

Since the 1970s, global wildlife populations have declined by over 70% (WWF, 2024).
Corporations in land-based sectors — particularly agrifood, construction, and mining — exert a
disproportionate impact on nature and biodiversity. The agrifood sector drives large-scale
land conversion, biodiversity loss, and pollution through intensive farming, deforestation, and
agrochemical use. The construction sector contributes to habitat fragmentation, land
degradation, and resource depletion through urban expansion and the high demand for raw
materials. The mining sector causes severe ecological disruption through land excavation,
habitat destruction, and pollution from waste and tailings. At the same time, the business
models of companies in these sectors are heavily dependent on natural resources and
ecosystem services (WEF, 2020).

As corporate power becomes increasingly concentrated in the agrifood sector and
other land-based industries (Clapp and Fuchs, 2009), and given companies’ dual role as both
significant drivers of environmental degradation and beneficiaries of ecological systems,
corporations are recognized as influential actors in environmental governance (Levy and
Newell, 2005), including biodiversity governance. Recent scholarship has therefore called for
more systematic integration of business into the global agenda to halt and reverse
biodiversity decline (Chan et al., 2023). In parallel, a growing research agenda has examined
the role of large corporations in biodiversity governance (Panwar et al., 2023). Contributions
in this area explore how corporations engage with biodiversity, focusing on disclosure
practices, voluntary commitments such as No Net Loss or Net Positive Impact, and the
operationalization of nature-positive goals (Addison et al., 2019; De Silva et al., 2019; Zu

Ermgassen et al., 2022). At the same time, conceptual work has proposed new frameworks



and metrics to assess and report corporate impacts on biodiversity (Houdet et al., 2020;
Schaltegger et al., 2023).

While existing research has primarily focused on the conceptualization, adoption, and
design of corporate biodiversity commitments and goals, much less is known about the
underlying “values of nature” in corporate biodiversity discourse. A study by Murali et al.
(2024) examines the value statements made in national biodiversity strategies, but no
comparable work has been conducted in a corporate context. Yet biodiversity governance is
always embedded in particular value perspectives, which shape how problems are defined
and which governance instruments and pathways are considered legitimate or effective
(Martin et al., 2024).

Dominant approaches to biodiversity policy have been criticized for privileging a
narrow set of values, especially those grounded in market-based and economic conceptions
of nature (Pascual et al., 2023). Framing ecosystems and wildlife as “environmental assets” or
“natural capital” can constrain the way biodiversity is governed. When biodiversity loss is
viewed primarily through the lens of economic risk, its cultural, systemic, and intrinsic
significance is sidelined. These framings tend to favor market-based approaches such as
biodiversity offsetting and payments for ecosystem services, while sidelining alternatives
rooted in rights-based, relational, or Indigenous perspectives. This imbalance has been
described as a values crisis at the heart of the biodiversity emergency (Pascual et al., 2023).
Conversely, by narrowing policy choices, excluding key stakeholders, and reinforcing market-
oriented approaches, such framings risk undermining both the legitimacy and effectiveness
of biodiversity governance (Jacobs et al., 2016; Pascual et al., 2023).

It can be hypothesized that, as market-based actors, corporations are particularly

inclined to adopt a narrow economic value perspective. However, the extent to which this



holds true — and whether corporate biodiversity discourse also reflects broader value
perspectives — remains an open empirical question. To address this research gap, this paper
poses three interrelated questions: (1) how have biodiversity topics risen in corporate
sustainability discourse over time? (2) do economic value frames dominate corporate
biodiversity discourse? and (3) is there evidence for a broadening of corporate biodiversity
discourse over time?

This paper explores these questions empirically by analyzing a novel text corpus
comprising sustainability reports published between 2014 and 2023 by the 100 largest
companies (by revenue) in each of the agrifood, construction, and mining sectors. To guide
the analysis, an analytical framework was developed that distinguishes between four principal
value perspectives: economic, socio-cultural, ecological, and intrinsic. Each perspective is
operationalized through two discursive frames — a general frame and a corresponding
governance frame — yielding eight value frames in total.

To address the first research question —how biodiversity topics have risen in corporate
sustainability discourse over time — a keyword analysis was conducted to assess the salience
of biodiversity issues across sectors and years. To investigate the second and third questions
— whether economic value frames dominate and whether value frame usage has diversified
over time — relevant excerpts on nature and biodiversity were extracted from the reports. A
locally run large language model (LLM) was then used to detect the presence or absence of
each value frame in these excerpts.

The paper is structured as follows: Section 2 reviews relevant research literature
business and biodiversity governance. Section 3 develops the analytical framework. Sections
4 and 5 describe the data and methodology. Sections 6 and 7 report the empirical results.

Section 8 interprets the key findings and concludes.



2. Research on Corporate Biodiversity Governance

The world’s largest corporations employ millions and generate annual revenues that exceed
the gross domestic product (GDP) of many countries. As a result of their instrumental,
structural, and discursive power, they are widely recognized as consequential actors in global
environmental governance (Clapp and Fuchs, 2009), and a broad, multidisciplinary literature
examines their roles. One major strand of this literature focuses on corporate lobbying in
environmental policymaking at national and international levels (e.g., Kraft and Kamieniecki,
2007; Meckling, 2015). Another important area — central to this article — examines
corporations as private governance actors, including firm-level sustainability strategies, goals,
and commitments (e.g., Dauvergne and Lister 2012; Bartley, 2018).

In recent years, there has been a lot of scholarly interest in corporate climate strategies
and decarbonization goals. For instance, Hale et al. (2022) examine the concept of net-zero
emissions as a defining frame for climate action, including in the corporate sector. They find
that while the term is increasingly prevalent, its operationalization as a concrete and
actionable target remains in its early stages. Building on this, Green et al. (2025) analyze the
timing and robustness of net-zero targets, including those adopted by the world’s largest
publicly listed companies. While climate change has long dominated the corporate
sustainability agenda, more recently, biodiversity has emerged as a growing focus (Panwar et
al., 2023). The emerging body of research on corporate biodiversity governance includes
studies on biodiversity goals and commitments (Addison et al., 2019; De Silva et al., 2019; Zu
Ermgassen et al., 2022), restorative and regenerative business models (Hahn and Tampe,
2020; Konietzko et al, 2023), participation in multi-stakeholder initiatives (D'Amato et al.,
2022), and conceptual work on new accounting frameworks and metrics (Houdet et al., 2020;

Schaltegger et al., 2023) — with the first being most relevant to this paper.



Several empirical studies have tracked the uptake of corporate biodiversity strategies
and commitments over time. For example, Rainley et al. (2015), using data up to 2011,
identified 33 large firms with company-wide No Net Loss (NNL) or Net Positive Impact (NPI)
goals, 41% of which were from the mining sector. Expanding on this, de Silva et al. (2019)
identified 66 firms with such commitments by 2016, with mining companies still comprising
the majority (69%). Addison et al. (2019) analyzed the 2016 sustainability reports of the Global
Fortune 100, finding that while biodiversity was frequently mentioned, few companies made
specific, measurable commitments or reported outcomes. More recently, zu Ermgassen et al.
(2022) found that although corporate biodiversity commitments have increased since 2016,
progress toward setting measurable, time-bound goals remains limited.

This research describes how corporate biodiversity strategies and goals are adopted,
how robust they are, and the extent to which they are grounded in scientific knowledge.
However, much less is known about the values of nature that underpin corporate biodiversity
governance. As the following section will show, there is growing interests from scholars and
policymakers alike in the values and valuations of nature. Much of this debate is conceptual
and empirical research that systematically analyses the use of value frames in biodiversity

governance, including corporate biodiversity governance, is currently lacking.

3. Values of Nature: A Framework for Analysis

Following Jacobs et al. (2016), values and valuation are understood here in their broadest
sense as the act of “assigning importance” to certain things (see also Pascual et al., 2023). This
assigning of importance can be rooted in different worldviews or cultural contexts, which in
turn shape associated norms and preferences. A commonly made distinction in the literature

on the values of nature (Pascual et al 2023; Martin et al 2024; Jacobs et al. 2016; Diaz et al

6



2015) is between instrumental values — where nature is valued for the benefits it provides to
human society — and intrinsic values, which regard nature as valuable in and of itself,
independent of any human use or purpose. More recently, increasing attention has been given
to relational values, which emphasize the meaningful relationships that people have with
nature, such as those based on history, cultural, and spirituality. Building on this, and as
detailed below, the analytical framework developed in this paper adopts a slightly more
nuanced typology that furthermore distinguishes between narrowly defined economic
instrumental values and broader ecological instrumental values.

A recent review by the Intergovernmental Platform on Biodiversity and Ecosystem
Services (IPBES) highlights how certain value framings — particularly economically oriented
ones — have become dominant in both scientific and policy discourses (Pascual et al., 2023).
Most notably, the instrumental-economic perspective that frames nature as “natural capital,”
emphasizing the economic utility of natural resources and ecosystem services, has gained
significant traction. As this economic framing shapes the discursive environment, governance
approaches aligned with market mechanisms — such as payments for ecosystem services,
biodiversity credit systems, and offsetting practices — have been legitimized, while alternative
approaches have been marginalized (Martin et al., 2024: 807).

In response to this trend, IPBES and associated scholars have called for a “plurality
turn” in biodiversity governance (Jacobs et al., 2016; Pascual et al., 2017; Pascual et al., 2023).
The central argument is that the application of a unidimensional value lens — focusing solely
on economic values — leads to narrow policy objectives and a limited set of governance
instruments. In contrast, embracing value pluralism allows for more diverse and inclusive
governance pathways. Policy instruments and objectives are shaped by formal and informal

institutions, which themselves co-evolve with underlying value systems.



Grounded in theories of leverage points and sustainability transformations (Meadows,
1999; Abson et al.,, 2017), these scholars argue that single-value approaches are
counterproductive: they constrain policy options, exclude affected stakeholders, and
ultimately hinder the development of legitimate and effective biodiversity governance. As
such, they emphasize the need of integrating the full diversity of nature’s values into decision-
making processes to enable more inclusive, legitimate, and transformative governance
(Visseren-Hamakers & Kok, 2022; Keune et al., 2022)

For the case of corporate biodiversity governance, it can be hypothesized that, as
economic actors, corporations are especially predisposed to adopt narrow economic value
perspectives. Yet the extent to which this holds true — and whether corporations have, over
time, demonstrated greater awareness of and engagement with a broader set of values
beyond economic ones — remains an open empirical question. To begin answering this
guestion, the remainder of this section develops a deductive framework to guide empirical
analysis into the use of nature value frames in corporate sustainability discourse. Based on
the extant literature on the values of nature it identifies four main value perspectives:
Economic, socio-cultural, ecological, and intrinsic. For each of these perspectives, the
framework develops two frames, a general value frame and a corresponding governance
frame. Table 1 provides a brief description of the four value perspectives, associated frames,

and key sources. Annex 1, includes the full codebook with a more detailed description.



Table 1: Framework for Analysis

Perspective | Description Value Frames Key Sources

Economic Rooted in neoclassical EVF1 - Biodiversity as an Costanza et al.
economics, this perspective economic asset and (1997); Dasgupta
sees nature as ‘natural capital’ | material corporate risk (2021); TEEB
essential for economic EVF2 — Biodiversity (2010)
prosperity. Ecosystems are protection through market-
valued for their services and based instruments,
raw materials and biodiversity | technology, and offsetting
loss is viewed as a financial,
regulatory, or reputational
corporate risk.

Socio- This perspective emphasizes SCVF1 — Recognizing Gavin et al.

cultural the interconnectedness of biodiversity’s socio-cultural | (2015); IUCN
people and nature, valuing value (2021); Taylor
biodiversity for its cultural SCVF2 — Biodiversity and Lennon
roles. It promotes reciprocity, protection through (2011)
Indigenous knowledge, and community-led
community-led conservation. conservation and local

partnerships

Ecological This view sees biodiversity as ECVF1 - Biodiversity as a Barnosky et al.
critical to the resilience of critical earth system and (2012); Brock et
Earth systems and ultimately systemic global risk al. (2008); WWF
human survival. It stresses the | ECVF2 — Biodiversity (2024)
systemic risk of biodiversity protection through global
loss and supports global governance and science-
governance and science-based | based targets
targets.

Intrinsic Grounded in biocentric ethics, | IVF1 — Recognizing nature’s | Naess (1973);
this perspective values intrinsic worth Piccolo (2017);
biodiversity for its own sake. It | IVF2 — Biodiversity IRNT (2020)
emphasizes moral protection through nature
responsibility, ecological reserves and nature rights
integrity, and nature’s rights,
often supporting strict
protection measures such as
reserves or no-go zones.

4. Data

To analyze the rise and framing of biodiversity in corporate sustainability discourse, a new text
corpus was developed. The focus is on the world’s largest companies in the agrifood,
construction, and mining sectors — three land-intensive industries with a disproportionately

large impact on nature and biodiversity (WEF, 2020). For each sector, the world’s largest 100



companies by revenue were selected based on data from companiesmarketcap.com. For each
of the 300 companies, sustainability reports — or sustainability-focused sections from annual
reports — were collected over a 10-year period (2014 to 2023).

Sustainability reports are a form of corporate discourse through which companies
publicly communicate their environmental and social governance efforts (Jaworska 2018).
These texts are carefully crafted to promote a positive self-image and align with corporate
branding, often raising concerns about greenwashing — the strategic use of sustainability
language to present an environmentally responsible image without substantive action. While
greenwashing is a real and recurring issue (Yang et al.,, 2020), this does not render
sustainability reports meaningless. On the contrary, the language companies choose — what
they emphasize, omit, or frame in particular ways — offers valuable insight into corporate
agendas, priorities, and the worldviews and values that underpin their sustainability policies.
As Jaworska (2018) argues, studying these “reality constructions” can help uncover the
worldviews shaping corporate approaches to key environmental and social challenges.

The data collection process resulted in 2,139 published corporate sustainability
reports covering the period 2014-2023. In some cases, reports were published but not
available for download, while a small number were excluded because they were not in
English. In total, this affected 78 company-year combinations, which are treated as missing
values. These omissions have been accounted for in the trend analysis presented in Section
6. Based on the available reports, biodiversity-relevant sections were manually excerpted
using explicit references to biodiversity and closely related terminology. All excerpts from a
report were collected and saved as a single text file. Of the 2,139 reports, 1,266 contained
biodiversity-related content — 296 from agrifood companies, 315 from construction

companies, and 655 from mining companies. The resulting text files serve as the primary units
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of analysis for the LLM-assisted frame analysis. The length of the excerpts varies across
sectors. In the agrifood sector, excerpts range from 56 to 5,443 words, with a median length
of 478 words. Construction excerpts range from 66 to 7,828 words, with a median of 564
words. Mining excerpts are the most extensive overall, ranging from 36 to 6,398 words, with
a median of 836 words.

In addition to this main dataset, a separate calibration set (n = 63) was used exclusively
for prompt development, and a stratified validation set (n = 126) was created to evaluate
model performance against a human-coded ground truth. Together, these datasets support
the development, testing, and application of the frame-detection analysis described in the

following section (see Table 2).

Table 2: Overview data sets

Purpose Size (n) % of Total Description
Calibration Set 63 ~5% Separate data used
solely for prompt
development; not
part of the main
dataset

Validation Set 126 ~10% Subset of the main
dataset used to
validate the finalized
prompt

Final Evaluation Set 1,266 100% Full dataset used
after prompt
finalization, including
the validation set

5. Method
Linked to the three research questions formulated in the introduction, the analysis pursues
two related objectives: first, to examine the rise of biodiversity as a topic in corporate
sustainability discourse; and second, to investigate how different nature value frames are

mobilized within that discourse. As a first step, a word frequency analysis was conducted on
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2,139 corporate sustainability reports to trace the increasing salience of biodiversity over
time. This involved identifying a set of key biodiversity-related terms and analyzing their
frequency using a customized Python script.3 The results of this analysis are presented in
Section 6.

To address the second objective, the study applies LLM-assisted frame detection —
presented in section 7 — to identify and categorize the use of nature value frames across the
1,266 text files. LLMs, also referred to as generative artificial intelligence, represent a fast-
developing technology with the potential to significantly transform computational text
analysis in the social sciences. More versatile than traditional “text-as-data” approaches, LLMs
show considerable promise for qualitative discourse analysis as well (Térnberg, 2024a).
Although still in the early stages of adoption within the social sciences, LLM applications are
expanding rapidly. As discussed by Barrie et al. (2024), a growing body of research
demonstrates that LLMs can perform a wide range of text classification and annotation tasks
— often achieving performance comparable to, and in some cases exceeding, that of human
annotators (Gilardi et al. 2023; Térnberg 2023; Bang et al. 2023; Qin et al. 2023; Goyal et al.
2022; Chiang and Lee 2023; Grossmann et al. 2023; Ziems et al. 2024). This study draws on
emerging best practices in LLM-assisted text analysis, including careful model selection,
prompt calibration and design, validation procedures, and robustness checks (Térnberg

2024b; Ornstein et al. 2025). The remainder of this section details each of these components.

”ou ” o«

3 The following biodiversity-related terms were used in the analysis: “biodiversity,
“natural capital,” “biosphere,” “habitat,” “species,” and “wildlife.”

nature,” “ecosystem,”
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Model selection

This analysis employed an open-source LLM. Unlike proprietary, cloud-based models such as
the ChatGPT series, open-source models can be downloaded and run locally on a personal
computer — offering several advantages for research applications. Most importantly, local
deployment ensures that data remains secure and inaccessible to third parties, a critical
consideration when working with sensitive materials such as interview transcripts. While the
data used in this project — corporate sustainability reports — are publicly available and thus
non-sensitive, running the LLM locally still guarantees full control over the data and eliminates
any risk of unauthorized use. Using an open-source model also enhances the reliability of the
analysis. Proprietary models are frequently updated or fine-tuned by developers, which can
lead to inconsistencies, as newer versions may produce different outputs. In contrast, once
downloaded, an open-source model remains static, ensuring consistent and reproducible
results over time. Open-source models are also freely available, avoiding the subscription and
data processing costs associated with proprietary tools. This project used LLaMA 3.3 with 70
billion parameters — a powerful, general-purpose model that ranks among the top-performing
open-source LLMs. It was accessed and deployed locally via Ollama, a platform that supports
Python-based model management. All model interactions, including text analysis and output

parsing, were executed using custom Python scripts.

Prompt development

The analysis follows a deductive coding approach. Drawing on the literature on the values of
nature, a traditional codebook for qualitative frame analysis was developed (see Annex 1).
Using emerging best practices in prompt engineering (Térnberg 2024b; Alizadeh 2025; Kahn

et al. 2024), this codebook was then adapted into prompts for an LLM (see Annex 2). In
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addition to optimizing prompt structure and efficiency, the approach employed few-shot
prompting (Brown et al. 2020), which includes several examples within the prompt to guide
the model. Rather than relying on a simple binary classification, the prompts use embedded
probability scores (0-100) to capture the LLM'’s level of certainty regarding the presence of a
frame. Following Kahn et al. (2024), who show that setting a high confirmation threshold
improves agreement with human coders, a conservative threshold of 90% was chosen —
meaning the LLM had to be at least 90% certain to confirm the presence of a frame. Prompt
development followed an iterative calibration process. A separate calibration dataset —
excluded from the main analysis (see Table 2) — was coded simultaneously by a human
annotator and the LLM. The results were compared to identify discrepancies, which informed
revisions to both the prompt wording and the codebook. This process was repeated until the
outputs demonstrated a high level of perceived accuracy and internal consistency and were
judged to validly capture the intended concepts in the text. The finalized prompts are provided

in Annex 2.

Validation

Ornstein et al. (2025) emphasize the importance of “validation, validation, validation” to
ensure that the model accurately captures the intended constructs. In line with this principle,
the present analysis employs a human-coded validation set to evaluate model performance.
This validation set comprises approximately 10% (n = 126) of the full dataset and was used
exclusively for performance evaluation, not for prompt development (see Table 2). It serves
as a “ground truth” reference, enabling systematic comparison between human and model
coding. To ensure representativeness, the sample was stratified by sector, company size,

country of origin, publication year, and excerpt length.
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The coding was carried out by a team of three — two research assistants and the lead
researcher — using a deliberative approach. Each excerpt was reviewed collaboratively, and
decisions about the presence or absence of frames were made through collective discussion.
This ensured that every excerpt was examined by six eyes and subjected to careful
deliberation, resulting in a high-quality, consensus-based ground truth dataset. Following
emerging best practices (Tornberg 2024; Kahn et al. 2022), model performance was assessed
using the following evaluation metrics: accuracy, precision, recall, and F1 scores for each of
the eight frames. A macro F1 score was then calculated to summarize overall performance
across frames. See Annex 3 for definitions of these metrics.

The burgeoning literature on using LLMs for social science text analysis suggests that
acceptable validation metrics vary depending on task complexity and dataset characteristics.
In an article on multi-class sentiment analysis by Kahn et al. (2022), F1 scores in the high 70s
to low 80s are considered acceptable, with an F1 of 81.49% interpreted as strong evidence of
model effectiveness. Reusens et al. (2024) similarly emphasize that acceptable performance
is context-dependent, noting that macro F1 scores — the average across individual F1 scores
— between 0.6 and 0.9 are often considered strong, depending on the specifics of the task.
Tornberg (2024c), for example, reports a macro F1 score of 0.934 in a binary classification task
identifying political affiliation from social media posts — an impressive result, but one based
on a relatively constrained and low-ambiguity problem. In contrast, Ziems et al. (2024)
evaluate LLMs on computational social science tasks involving more interpretively complex
constructs such as ideology, persuasion, and implied hate speech. These require nuanced
judgment over unstructured and ambiguous text, making them substantially more

challenging. While they do not define strict F1 thresholds, the authors suggest that scores
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above 0.75 indicate strong performance, scores between 0.60 and 0.75 reflect fair agreement
with human annotations, and lower scores are less reliable.

In light of the existing literature, the validation results presented in Table 3 suggest
that the model performs well, especially considering the complexity of the task — namely,
conducting qualitative frame analysis in unstructured text. F1 scores range from 0.773
(ECVF1) to 0.917 (EVF2), with several frames — including EVF2 and SCVF1 — showing
particularly high performance. In these cases, both precision and recall are very high,
indicating that the model can detect these frames with high confidence and minimal error:
precision reflects the proportion of correct positive predictions among all positive predictions
made, while recall measures the proportion of actual positive cases the model successfully
identifies. Performance is more modest for less frequent frames, such as IVF1, which shows
high recall (0.909) but relatively low precision (0.625), resulting in an F1 score of 0.741. This
suggests the model is sensitive to this frame but prone to false positives, likely due to its rarity
in the dataset. These dynamics need to be taken into consideration when interpreting the
results. Overall, with a macro F1 score (F1 scores averaged across all eight frames) of 0.832,
the model demonstrates strong performance — particularly given that it is applied to
unstructured corporate sustainability texts to identify abstract value frames.

Table 3: Validation results by frame

Frame Accuracy Precision Recall F1 Score
EVF1 0.825 0.784 0.906 0.841
EVF2 0.897 0.947 0.889 0.917
SCVF1 0.952 0.800 1.000 0.889
SCVF2 0.865 0.760 0.884 0.817
ECVF1 0.865 0.763 0.784 0.773
ECVF2 0.921 0.897 0.788 0.839
IVF1 0.944 0.625 0.909 0.741
IVF2 0.897 0.825 0.846 0.835
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Robustness Checks

To assess the reliability of the model’s outputs beyond standard validation metrics, two
robustness checks were performed. First, following the approach suggested by Heseltine et
al. (2024), the model was run three times on the full dataset. Cases where the model
produced inconsistent outputs were flagged and manually reviewed, incorporating a human-
in-the-loop approach for labelling edge cases — instances where predictions are unstable or
sensitive to minor variations in input interpretation. Second, a sample of 50 excerpts from the
larger LLM-only annotated dataset were selected for manual review. The sample was
stratified to reflect key categories in the dataset (i.e., frame type, sector, reporting year,
excerpt length). The results of the manual review confirm the reliability of the model, with
validation metrics showing an accuracy of 85.71, precision of 84.00, recall of 87.50, and F1
Score of 85.71. These results closely match those from the initial validation exercise, further

demonstrating the reliability of the model.

6. The Rise of Biodiversity in Corporate Sustainability Discourse

Agrifood, construction, and mining are among the most environmentally consequential
industries globally, exerting profound pressures on biodiversity and ecosystems (WEF, 2020).
These sectors drive land-use change, deforestation, habitat fragmentation, soil degradation,
pollution, and resource depletion at scale. Despite these impacts, biodiversity continues to be
treated as a relatively marginal concern in corporate sustainability discourse. As confirmed by
a review of numerous corporate sustainability reports, most companies assess biodiversity
risks as moderately important at best, indicating a persistent gap between their actual

environmental impacts and corporate attention.
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This disconnect reflects a broader political economy in which biodiversity remains
subordinated to other environmental priorities — most notably climate change (WEF, 2025).
This subordination likely results from both climate change’s substantially greater public
salience and politicization, and the comparative ease with which carbon emissions can be
standardized, quantified, and reported. Biodiversity loss, by contrast, is inherently more
complex, localized, and challenging to measure, which has contributed to its marginalization
in corporate sustainability discourse (Crenna et al., 2020). However, this may be starting to
change, as efforts to develop better metrics and disclosure frameworks gain traction, and
corporate risk perceptions shift — illustrated by the World Economic Forum’s 10-year outlook,
which now ranks biodiversity loss just behind climate change and ahead of all other threats
(WEF, 2025).

Against this backdrop, the first research question — how biodiversity topics have risen
in corporate sustainability discourse over time — is addressed by tracing trends across the
three sectors. As illustrated in Figures 1-3, the analysis reveals a marked expansion in
corporate attention to sustainability issues over the past decade, with biodiversity increasingly
included as part of broader environmental reporting. While in 2014 only around half of the
top 100 companies in each sector published sustainability reports, by 2023 reporting rates
had approached near-universal levels in agribusiness and mining. The construction sector lags
behind, though still shows significant growth, reaching around 87% by the end of the period.
From approximately 2019 onward, each industry also exhibits a discernible uptick in
biodiversity-related discourse. This shift is particularly evident in the mining sector, where
both the median number of biodiversity mentions per company and the overall volume of
reporting increase markedly after 2019. A similar, albeit more subdued, pattern can be

observed in the agrifood and construction sectors. These trends appear closely linked to the
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lead-up to the Kunming-Montreal Global Biodiversity Framework (GBF), whose Target 15 calls
on businesses to assess, disclose, and reduce their biodiversity-related impacts. This points to
a growing influence of global governance processes on corporate sustainability narratives.

As shown in Figure 1, by 2023, biodiversity discourse is most pronounced among
mining companies. This is notable given that mining is not the most biodiversity-impactful
industry when measured by global ecological footprint — agrifood ranks significantly higher
(Finance for Biodiversity Foundation, 2023). These findings are consistent with earlier studies
that have likewise observed a tendency for mining companies to lead in making biodiversity
commitments (Rainley et al., 2015; de Silva et al.,, 2019). The mining sector’s relatively
advanced discourse on biodiversity appears to be driven by higher levels of reputational and
regulatory pressure compared to other sectors. With a long history of conflicts with local
communities, high-profile environmental incidents, and sustained scrutiny from regulators
and NGOs, mining firms have been compelled to adopt more proactive communicative
strategies. However, as Boiral (2016) demonstrates, such discourse often serves less to ensure
substantive environmental accountability than to manage stakeholder perceptions around
politically sensitive issues. Through techniques of neutralization — including claims of net
positive impact, denial of significant harm, strategic distancing, and minimization of
responsibility — mining companies construct narratives of environmental responsiveness that

may serve to deflect scrutiny while maintaining legitimacy.
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Mentions of Biodiversity Keywords

Figure 1. Mentions of biodiversity-related keywords in sustainability reports of the top 100
mining companies by revenue (2014-2023)
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The agrifood sector presents a different picture. As shown in Figure 2, biodiversity
mentions have increased since 2019, although median values remain significantly lower than
those observed in the mining sector. One likely explanation is the composition of the sample,
which includes both upstream agribusiness firms such as Wilmar, Bunge, and ADM, and
downstream consumer goods companies like Unilever, Nestlé, and Mondeléz. These firms
occupy different positions along the agrifood supply chain, resulting in varying degrees of
proximity to biodiversity-related impacts as well as differing levels of exposure to reputational
pressures. Another contributing factor is the particular way biodiversity is framed within the
sector. Over the past decade, biodiversity has frequently been addressed through the lens of
deforestation, which has become a central theme in international advocacy campaigns and
the focus of numerous corporate zero-deforestation commitments (Schleifer, 2023). While the

current analysis does not include deforestation-related terms, supplementary analysis
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revealed that incorporating such terminology significantly boosts biodiversity-related
mentions in the agrifood sector. For example, the median number of biodiversity mentions
per company rises from 13 in 2020 to 24 in 2021, and further to 33 in 2023 when
deforestation-related keywords are included.* This suggests that biodiversity concerns are
indeed present in agrifood sustainability discourse but are often framed in a more
compartmentalized manner — concentrating narrowly on deforestation while neglecting other
dimensions of biodiversity loss.

Figure 2. Mentions of biodiversity-related keywords in sustainability reports of the top 100
agrifood companies by revenue (2014-2023)
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Construction emerges as the most lagging sector in the comparative analysis, with
consistently low median mentions of biodiversity-related keywords across the reporting

period — apart from a notable increase in the final year (2023). More broadly, as shown in

*Including deforestation as a keyword in the word frequency analysis did not yield similar results in the other
sectors, indicating that it is a concern more specific to the agrifood sector.
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Figure 3, the development of sustainability reporting in the sector has been considerably
slower than in mining and agrifood and remains at a comparatively lower level. One possible
explanation lies in the nature of the industry itself: construction is typically more localized in
its operations and exposures than mining or agribusiness, which operate through more
globalized supply chains and are therefore more attuned to international sustainability
agendas. Furthermore, biodiversity considerations often rank low among priorities when local
authorities evaluate new development projects (Opoku, 2019). When biodiversity is
addressed, it is usually framed as a site-specific issue, with companies focusing on the
immediate impacts of individual projects. This narrow perspective, however, tends to obscure
significant off-site impacts — particularly the biodiversity loss embedded in the extraction of
natural resources used for construction, such as timber and other raw materials. These
upstream effects remain largely unaddressed by construction companies, revealing a
persistent blind spot in the sector’s engagement with biodiversity (Expedition Engineering,

2023).

22



Mentions of Biodiversity Keywords

Figure 3. Mentions of biodiversity-related keywords in sustainability reports of the top 100
construction companies by revenue (2014-2023)
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Taken together, the comparative analysis suggests that the prominence of biodiversity in
corporate sustainability discourse varies significantly across sectors, shaped by differing
degrees of reputational risk, regulatory pressure, and alignment with international
governance frameworks. In mining, sustained scrutiny from regulators, NGOs, and affected
communities has driven more explicit engagement with biodiversity — though often as a
means of managing legitimacy rather than ensuring substantive accountability. In agrifood,
parts of the biodiversity discourse tend to be framed narrowly through the lens of
deforestation, reflecting the dominant advocacy narratives and corporate commitments in
this space. By contrast, the construction sector’s localized operations have seemingly resulted
in weaker alignment with international governance agendas and a corresponding neglect of
biodiversity — particularly with regard to upstream impacts. These patterns illustrate that

corporate engagement with biodiversity is not simply a function of ecological impact. While
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the Kunming-Montreal Global Biodiversity Framework may be beginning to reshape corporate
sustainability discourse, its effects are uneven and remain conditioned by sector-specific

political-economy dynamics.

7. The Use of Nature Value Frames in Corporate Sustainability Discourse

Building on the analysis of the rise of corporate biodiversity discourse, this section examines
the use of nature value frames within that discourse. As outlined above (see Table 1), four
value perspectives — each comprising a general and a governance-related frame — were
identified. By tracing the use of these frames across the three sectors over time, the analysis
addresses two key questions: Do economic value frames dominate corporate biodiversity
discourse? And is there evidence of a diversification in value frame usage over time? The
remainder of this section presents and interprets the results from the LLM-assisted analysis
of 1,277 biodiversity-related excerpts.

As shown in Figure 4, economic value frames dominate biodiversity discourse in the
mining sector. EVF2 — framing biodiversity protection through market-based instruments,
technology, and offsetting — is consistently featured in the majority of reports, rising from 60
percentin 2015 to 73 percent in 2023. EVF1, which presents biodiversity as an economic asset
and material corporate risk, also more than doubled over the same period, reaching 49
percent. At the same time, there is clear evidence of diversification in frame usage. SCVF2 —
emphasizing community-led conservation and local partnerships — increased steadily from 40
percent to 57 percent. ECVF2, which grounds biodiversity protection in global governance and
science-based targets, tripled from 9 percent to 37 percent. IVF2 — focusing on nature
reserves and nature rights — also gained prominence, appearing in 50 percent of reports by

2023. One interpretation is that mining companies are beginning to draw on a broader
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repertoire of frames, reflecting a gradual move toward value pluralism in biodiversity
governance. A more critical reading, however, is that this shift may equally represent a
strategic use of discourse designed to bolster corporate legitimacy and pre-empt criticism on
politically sensitive environmental issues.

Figure 4. Trends in nature value frame usage in biodiversity reporting by leading mining
companies (2014-2023)
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A similar pattern of economic frame dominance is evident in the agrifood sector,
though with somewhat less diversification. As shown in Figure 5, EVF1 shows a stable upward
trend, rising from 36 percent in 2014 to 57 percent in 2023. EVF2 remains consistently strong,
peaking at 62 percent in 2020 and staying above 40 percent thereafter. In contrast, other

frames are notably less prevalent. Socio-cultural value frames remain moderate in use, with
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SCVF2 hovering between 30 and 40 percent. Ecological and intrinsic value frames (ECVF and
IVF) are clearly secondary. While ECVF2 shows some growth —from 27 percent in 2014 to 33
percent in 2023 — IVF1 (recognizing nature’s intrinsic worth) rarely exceeds 10 percent, and
IVF2, though it nearly doubles from 9 percent to 17 percent, remains among the least used
frames. Overall, the data suggest a modest broadening of the agrifood sector’s biodiversity
discourse marked by a gradual increase in the use of non-economic frames such as ECVF2 and
SCVF2.

Figure 5. Trends in nature value frame usage in biodiversity reporting by leading agrifood
companies (2014-2023)
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In the construction sector, economic rationales similarly dominate, though the

discourse exhibits even more limited diversification. As shown in Figure 6, EVF2 rises from 57
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percent in 2015, peaking at 75 percent in 2020, and remains at 60 percent in 2023. EVF1 has
steadily grown from 13 percent in 2014 to 44 percent in 2023. In contrast, other frames see
significantly lower usage, with socio-cultural (SCVF) and ecological (ECVF) value frames rarely
surpassing 20-30 percent. The intrinsic value frame (IVF) remains minimal, typically below 15
percent. Although there are modest increases in the usage of ECVF1, from 7 percent to nearly
30 percent, and a slight but consistent presence of SCVF2, these developments indicate only
limited broadening of the construction sector’s biodiversity discourse. Overall, the valuation
strategy in this sector remains heavily anchored in economic frames, reflecting less
responsiveness to alternative framings than observed in mining or agrifood.

Figure 6. Trends in nature value frame usage in biodiversity reporting by leading
construction companies (2014-2023)
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Taken together, economic value frames consistently dominate biodiversity discourse
across all sectors examined, clearly confirming the initial hypothesis. At the same time, the
analysis reveals incremental growth in the use of broader, non-economic frames, suggesting
a gradual widening of the valuation corridor. Notable intersectoral differences emerge: the
mining sector exhibits the most pronounced diversification. In contrast, the construction
sector remains predominantly anchored in economic rationales, with limited engagement
beyond EVF. The agrifood sector occupies an intermediate position, showing moderate
diversification, particularly through increased reference to ecological values. By contrast,
some frames, such as IVF1, display very low presence in the model predictions across all three
sectors, and this presence may even be overstated given the model’s tendency toward false

positives in this category.

8. Discussion and Conclusion
This study confirms that corporate biodiversity discourse remains dominated by economic
framings. Across agribusiness, construction, and mining, biodiversity continues to be
predominantly articulated through an economic lens, reflecting the hegemony of
instrumental and economic values in global biodiversity governance. Scholars have shown
how biodiversity has been reframed as an economic asset to be safeguarded through market-
based instruments such as payments for ecosystem services and biodiversity offsets. While
promoted as delivering both ecological protection and economic growth, these approaches
have been widely criticized for their inherent contradictions and for commodifying nature.
Dempsey (2016) argues that economic valuation rests on the assumption that “making nature
visible” through pricing will incentivize its protection. Yet this strategy is reductionist,

privileging what can be monetized while sidelining ecological complexity, cultural ties, and

28



intrinsic values. It also redistributes authority to technocrats and financial actors, displacing
local knowledge systems and raising issues of justice and legitimacy. Fuentes-George (2013)
similarly shows how payments for ecosystem services often reinforce short-term, exploitative
logics while undermining cultural and historic valuations of nature. Biodiversity offsets further
illustrate these contradictions: unlike carbon emissions, biodiversity involves complex
ecosystems, unique species, and irreplaceable habitats that are not fungible. By treating such
losses as exchangeable, offsets obscure irreversible damage and entrench a commodified

I"

logic that privileges tradable units of “natural capital” over ecological integrity and relational
values (Spash, 2015).

These dynamics reflect what scholars describe as a “values crisis” at the heart of the
biodiversity emergency (Pascual et al., 2023; IPBES, 2022, 2024). Calls for a “plurality turn” in
biodiversity governance stress the need to integrate socio-cultural, ecological, and intrinsic
perspectives if governance is to become more inclusive, legitimate, and transformative
(Visseren-Hamakers & Kok, 2022; Keune et al., 2022). In this light, the analysis suggests that
although economic framings remain hegemonic, signs of diversification are emerging. This
broadening is most evident in mining, less so in agribusiness, and least in construction. One
plausible explanation is the highly visible and locally concentrated impacts of mining — open-
pit mines, tailings, and habitat destruction — that make the sector a frequent target of NGO
campaigns and community resistance (Bloomfield, 2017). Such scrutiny may help explain why
mining firms display a somewhat broader repertoire, a finding consistent with earlier studies
that identified mining companies as early adopters of biodiversity commitments (Rainley et
al., 2015; de Silva et al., 2019).

At the same time, interpreting this diversification requires caution. Following Boiral

(2016), it may reflect not genuine engagement with value pluralism but rather “symbolic
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pluralism”: an expanded discursive repertoire without substantive change in corporate
behavior. Indeed, only a minority of companies underpin biodiversity commitments with
measurable, time-bound targets (zu Ermgassen et al., 2022). Like other forms of sustainability
reporting, biodiversity disclosure is prone to impression management — vague statements,
selective disclosure, and positive narratives that enhance legitimacy while obscuring
ecological outcomes. Similar dynamics are highlighted by Kirsch (2014), who shows how
mining corporations use sustainability narratives to co-opt critics while externalizing
ecological and social costs. Taken together, these insights caution against reading discursive
diversification as evidence of deep engagement with plural values; rather, it often functions
as a sophisticated mode of corporate legitimation under pressure.

Yet even symbolic pluralism can be politically significant. By putting ecological or
socio-cultural framings on record, firms generate rhetorical commitments that external actors
can mobilize. NGOs, Indigenous peoples, and local communities can invoke such claims to
highlight inconsistencies between discourse and practice, thereby pressing for greater
accountability. This dynamic recalls the spiral model of human rights change (Risse, Ropp, &
Sikkink, 1999, 2013), where initial rhetorical concessions created openings for advocacy
networks to entrap states in their own language. Analogously, symbolic pluralism in corporate
biodiversity discourse may create opportunities for “discursive entrapment,” allowing critical
actors to leverage corporate claims for stronger action.

This interpretation resonates with Ulloa’s (2020) analysis of NGO-state relations in
biodiversity governance, which shows how NGOs can foster accountability by invoking states’
own commitments. However, while Ulloa emphasizes constructive dialogue and partnership,
the evidence from NGO-business relations warrants caution. Partnerships with corporations

often have a mixed record, frequently serving as instruments of corporate legitimation rather
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than drivers of substantive change (Fransen, 2012; Schleifer, 2019; MSI Integrity, 2020). The
mining sector in particular has a checkered history of engagement with critics, as Kirsch (2014)
shows in his ethnography of corporate strategies of co-optation and discursive management.
Against this backdrop, strategies of critical engagement and confrontation may offer a more
plausible route to advancing accountability and value pluralism than reliance on NGO-
business partnerships.

Finally, this paper also contributes methodologically. It demonstrates how large
language model (LLM)-assisted frame detection can extend qualitative discourse analysis to
large corpora while retaining sensitivity to conceptually rich categories. Validated against a
human-coded dataset, the approach performed strongly for a complex interpretive task, and
robustness checks confirmed reliability. This methodological innovation made it possible to
identify cross-sectoral and temporal patterns in corporate discourse that would have been
prohibitively costly and time-consuming with manual coding alone. At the same time, some
limitations specific to this approach should be noted. First, the field lacks clearly established
thresholds for interpreting validation metrics such as F1, which complicates judgments about
acceptable performance. Second, in the present analysis performance is uneven across frame
categories: less frequent framings, such as the intrinsic value frame, are more error-prone
and require careful human interpretation. Third, while a human-in-the-loop design increases
confidence in the results, working with a human validation sample (10 percent of the corpus
in this study) remains resource-intensive. Finally, broader ethical concerns surround the use
of LLMs, including their environmental footprint, the handling of sensitive data and privacy,
and the concentration of model development in a few powerful firms. In this study, these
concerns were mitigated by running an open-source model locally, but they remain relevant

for future applications.
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In sum, corporate biodiversity discourse continues to be dominated by economic
framings, but symbolic pluralism is opening rhetorical space, most visibly in mining. Whether
this diversification fosters more inclusive and transformative governance will depend less on
corporate reporting itself than on the ability of external actors to convert rhetorical
commitments into accountability and substantive change. By combining critical governance
perspectives with Al-assisted text analysis, this study underscores both the resilience of
economic framings and the openings created by symbolic pluralism, while also showcasing

how new methodological tools can advance the study of biodiversity politics at scale.
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Annex 1: Codebook

Codebook

1. General Guidelines

e The purpose of the coding is the detection of biodiversity-related value frames in
corporate sustainability reports.

e The text corpus comprises N = 1.266 biodiversity-related excerpts from sustainability
reports (2014—-2023) of the 100 largest companies by revenue in the agrifood,
construction, and mining industries.

e Four value frames are distinguished: Economic, socio-cultural, ecological, and
intrinsic. Each value frame has two subframes, one focused on how nature and
biodiversity are construed from this perspective and a second focused on preferred
policy or governance approaches.

e The objective is to identify the value frame(s) present in each excerpt.

2. Value frames

2.1 Economic value frame (EVF)
General description
Rooted in neoclassical economics, this perspective sees nature as ‘natural capital’ essential
for economic prosperity. Ecosystems are valued for their services and raw materials and

biodiversity loss is viewed as a financial, regulatory, or reputational corporate risk.
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EVF1: Nature as an economic asset and material corporate risk

Nature encompasses ecosystems, resources, and services that underpin economic growth
and stability and are seen as critical corporate assets. Under this frame, companies recognize
the use of nature — such as ecosystem services and raw materials — as essential inputs for
their products, operations, or broader economic development. They acknowledge that
nature and biodiversity loss could threaten their security of supply and treat biodiversity loss
as a material corporate risk, whether regulatory, reputational, or financial. Companies also
integrate nature into their financial risk disclosures, for example through frameworks like the
Taskforce on Nature-related Financial Disclosures (TNFD), and they may view biodiversity

and nature protection as a business opportunity.

Terminology

III

e “Natural capita
e “Environmental assets”, “natural assets”

o ‘“security of supply”

e “financial risk” or “ regulatory risk” or “reputational risk”

e “Nature-related financial disclosures”

e “Taskforce on Nature-related Financial Disclosures (TNFD)”

Examples
e Phrases highlighting the critical importance of natural resources or ecosystem

services for the company and its products or economic development
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e Phrases framing biodiversity, ecosystems, or raw materials as “natural capital” or

“environmental assets.”

n u n u

o Mentions of “financial risks,” “nature-related financial disclosures”, “reputational

risks”, “regulatory risks”, “TNFD,” or investor requirements tied to nature or
biodiversity.

e Descriptions of a company’s dependence on nature in relation to security of supply,

profits, or financial stability.

Exclusions
e More general or vague references to risk not clearly tied to the company’s
reputational, regulatory, or financial risk. E.g., the risk to an ecosystem.
e More general or vague references to assets or resources.
e Mentions of opportunities that are not business opportunities in an economic sense.
e Mentions of net positive goals or offsetting as these are covered under a different

frame.

EVF2: Biodiversity protection through market-based instruments, innovation, and
offsetting

Biodiversity protection is approached through nature markets, biodiversity credit schemes,
certification or auditing schemes, or payments for ecosystem services, alongside the use of
technology (e.g., DNA analysis, remote sensing) to address corporate biodiversity impacts.
Companies make "net" positive, zero "net", or no "net" loss commitments, aligning

biodiversity protection with economic efficiency.
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Terminology

”n u ”

e “Biodiversity markets,” “biodiversity credits,” “certification,” “auditing”

o “Payments for ecosystem services”

”

e “Net-positive” or "zero-net commitments,” “net biodiversity gains,” “biodiversity

”n u,

offsets,” “compensation measures”

” . ” u

o “Technological innovation,” “technological solutions,” “product innovations,”

“process innovations”

Examples
e Phrases highlighting market-based biodiversity protection (“biodiversity credits,”

”n u

“nature markets,” “payments for ecosystem services”)

e Mentions of certification/auditing of products or facilities (RSPO, FSC, MSC, ISO)
e Mentions of offsetting or compensating biodiversity impacts

e Mentions of technological innovation for biodiversity protection (remote sensing,

satellite technology, DNA analysis)

¢ Mentions of net-positive, zero-net, or net gains biodiversity goals or commitments

Exclusions
e Biodiversity offsetting strictly within the mitigation hierarchy context

e Nature-based solutions unrelated to technological, product, or process innovation
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2.2 Socio-cultural value frame (SCVF)

General description
This perspective emphasizes the interconnectedness of people and nature, valuing
biodiversity for its cultural roles. It promotes reciprocity, Indigenous knowledge, and

community-led conservation.

SCFVF1: Recognizing biodiversity’s socio-cultural value

Nature and biodiversity sustain cultural heritage and traditions, with landscapes and species
holding symbolic, spiritual, or historical significance. This interconnection between cultural
and ecological systems — often referred to as biocultural diversity — underlines the non-
fungibility of nature and biodiversity: they cannot simply be replaced or “offset” in another
location because the cultural and historical context is unique. In their reporting on
biodiversity, companies should recognize the socio-cultural significance of ecosystems and
landscapes. For example, they might integrate UNESCO World Heritage Sites or UNESCO

Biosphere Reserves into their biodiversity strategies.

Terminology
e “Biocultural diversity”
e “Cultural heritage”
e “Historical heritage”
e “Spiritual value”
e “People-nature relationships”
o “UNESCO sites” or “UNESCO areas” or “World Heritage Sites” or “Biosphere

Reserves”

48



Examples
e Phrases referencing culture in relation to biodiversity and the interconnection
between cultural and ecological systems (e.g., “Preserving cultural heritage is an
important part of our efforts to manage our biodiversity impact.”)
e Statements about the uniqueness of ecosystems in terms of their socio-cultural
significance, symbolic value, spiritual value, or historical significance.

o References to UNESCO sites, reserves, or protected areas.

Exclusions:

e Mentions of partnerships with Indigenous communities as this is coded under a

different frame.

SCVF2: Biodiversity protection through community-led conservation and local
partnerships

Community-led conservation refers to collaboration and co-governance with local

communities. This includes forming local partnerships in planning and managing biodiversity

projects. The focus is on how companies partner with and empower local communities,

including Indigenous communities, to steward their lands and resources. By fostering

partnerships with local communities that align corporate biodiversity goals with community-

based conservation priorities, companies can support these efforts in ways that respect

biocultural rights. For example, businesses should consider the principle of Free, Prior, and

Informed Consent (FPIC) or ILO Convention 169 (Indigenous and Tribal Peoples Convention).
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Terminology

“Local stewardship” or “custodianship”
“Indigenous peoples,” “local communities”
“Local partnerships”

“Free, Prior, and Informed Consent”, “FPIC”

Examples

“At Oakdale Industrial Estate in Western Sydney, company X is improving the estate’s
biodiversity and potential for future flora and fauna as it works respectfully alongside
First Nations groups to manage sensitive sites and artefacts.”

“The company is cooperating with external stakeholders in community-based efforts
to conserve biodiversity, across the global supply chain and value chain."

“Company X is working with local farming communities to implement agroforestry

systems, which increase productivity and protect biodiversity.”

Exclusions

References to stewardship or partnerships with no local involvement.

Mentions of local projects that do not mention the involvement of local communities
or stakeholders.

References to local partnerships that are unrelated to nature and biodiversity
protection.

Mentions of local projects where local communities are only consulted, rather than

meaningfully engaged or empowered.

50



2.3 Ecological value frame (ECVF)

General description
This view sees biodiversity as critical to the resilience of Earth systems and ultimately human
survival. It stresses the systemic risk of biodiversity loss and supports global governance and

science-based targets.

ECVF1: Nature and biodiversity as a critical earth system or global risk

Nature and biodiversity are viewed as a core component of Earth’s life-support systems or
planetary boundary. From this perspective, the value of nature and biodiversity is not seen
in its economic utility but in its role underpinning the resilience and stability of critical earth
systems — and therefore human civilization and its survival. Companies adopting this stance
demonstrate an awareness of the global or planetary significance of the biodiversity crisis. In
this context, biodiversity loss is seen as a systemic, global or planetary risk or crisis.
Businesses must mitigate their contributions to these global, planetary risks by aligning

operations with planetary limits.

Terminology:

L 4

e “Planetary boundaries,” “biosphere integrity,” “critical earth systems’

”n u ”n u

o “Global biodiversity crisis,” “mass extinction,” “planetary emergency”

e “Global risks,” “human survival,” “global tipping points”
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Examples

“The planet continues to experience a decline in biodiversity due to human activity,
and this is increasingly recognized as a significant risk to humanity.”

“Global biodiversity, which describes the variety of life forms on Earth, is under
threat.”

“Nature offers vital services that sustain human civilization — from the air we
breathe and the food we consume to the water we drink, along with sources of
medicine and recreation.”

“There’s increasing awareness that our planet’s well-being relies on interconnected
elements — and biodiversity is one of them. It underpins species, habitats, and water

systems — all of which are essential for human survival as well.”

Exclusions

References to biodiversity or ecosystem risks that are localized in nature and not
explicitly linked to global or planetary dimensions (e.g., project-level impacts without
mention of systemic, planetary implications).

Mentions of corporate mitigation actions (such as conservation efforts or emissions
reductions) that do not frame biodiversity loss as a global or planetary risk or do not

highlight its importance to the stability of Earth systems or human civilization.

ECVF2: Biodiversity protection through global governance and science-based targets

This frame sees biodiversity protection as a global or planetary challenge requiring collective

action through global governance frameworks and science-based targets to avert ecological

collapse. Companies reflecting this frame demonstrate awareness of and alignment with
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international or multilateral environmental agreements, UN bodies, or science-driven
frameworks. They may explicitly mention frameworks or refer to them in general terms that

clearly indicate compliance, alignment, endorsement, or integration into company strategy.

Terminology:

References to Global Biodiversity Governance may include formal or paraphrased mentions

of:

e “Global Biodiversity Framework (GBF)”

e “Convention on Biological Diversity (CBD),” “Nagoya Protocol,” “Cartagena Protocol,”
“Aichi Targets”

e “United Nations Environmental Programme (UNEP)”

e “UN Food and Agricultural Organization (FAO)”

e “Convention on International Trade in Endangered Species (CITES)”

e “Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES)”

e “Sustainable Development Goals (SDGs)”

e “Ramsar Convention on Wetlands”

e “Convention on Migratory Species (CMS)”

e General but clearly identifiable references to United Nations biodiversity-related

governance or conventions

References to science-based targets may include formal or paraphrased mentions of:

e “Science-based targets network (SBTN),”
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e “Science-based targets initiative (SBTI)”

Examples
e “The United Nations’ Convention on Biological Diversity, with the new Kunming
Montreal Agreement, sets a clear framework for our efforts.”
e “We are committed to complying with the provisions of the international Nagoya
Protocol when using biological resources.”
e “Endorsement by the Science Based Targets initiative (SBTi) of our biodiversity

targets”

Exclusions
e General or vague references to a company’s global partnerships or activities
e References to “private” global governance initiatives, such as collaborations with

international NGOs or global business initiatives

2.4 Intrinsic value frame (IVF)

General description
Grounded in biocentric ethics, this perspective values biodiversity for its own sake. It
emphasizes moral responsibility, ecological integrity, and nature’s rights, often supporting

strict protection measures such as reserves or No-go zones.

IVF1: Recognizing nature’s inherent worth
This frame views nature and biodiversity as having intrinsic value — worth existing for their
own sake, independent of human utility. It challenges human-centred (anthropocentric)

perspectives that prioritize commercial or societal gains, instead emphasizing a moral
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obligation to protect ecosystems, species, and natural processes simply because they exist.
Companies adopting this frame underscore the ethical imperative to safeguard nature, not
merely as a resource to be preserved for societal or economic benefit but out of respect for
its inherent value. They often stress the importance of living in harmony with the natural

world, recognizing humanity’s role as one part of a broader ecological community.

Terminology:

e “Intrinsic value of nature”

e “Moral obligation to protect nature”
)

e “Ethical obligation to protect nature’

e “Living in harmony with nature”

Examples
e “We see it as our moral imperative to safeguard the habitats we share.”
e “We embrace our obligation to preserve natural ecosystems, driven by an ethical
understanding that their worth far exceeds any tangible return.”
e “We emphasize harmony with nature and recognize that all natural elements hold
divinity.”
e “We acknowledges that protected areas and legally recognized regions of high

biodiversity possess intrinsic value.”
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Exclusions

” «u

e General or vague references to “responsibility,
“impact minimization,” “respect,” or the “importance” of nature without explicitly
mentioning intrinsic, moral, or ethical motivations

e The text emphasizes human-centric motivations (e.g., economic, reputational,

regulatory compliance) without explicitly recognizing nature’s intrinsic value.

IVF2: Biodiversity protection through nature reserves and nature rights

This perspective emphasizes the establishment of strictly protected areas — such as

positive environmental outcomes,’

4

wilderness reserves, no-take zones, or high conservation value areas — to shield ecosystems

and species from harmful human activities. It highlights the use of protected areas as a
direct way for businesses to safeguard biodiversity. Additionally, the frame includes
recognizing the legal or moral rights of nature, such as granting legal personhood to
ecosystems or animals.

Terminology:

¢ “Nature reserves”

¢ “Exclusion zones”

¢ “High conservation value areas” or “HCV”

¢ “Nature rights” or “animal rights”

¢ “Ecological justice”

Examples

e “We avoid exploration or mining in IUCN category |-V protected areas in recognition

of their vital role in global biodiversity conservation.”
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“Natural habitats identified as High Conservation Value (HCV) areas are preserved to
ensure long-term ecosystem protection.”

“We support the designation of new nature reserves to protect endangered species
and restore ecological balance.”

“We acknowledge the rights of ecosystems to exist and flourish, and we advocate for

legal recognition of these rights.”

Exclusions

General and vague mentions of national parks, nature reserves, or protected areas
not directly linked to company policies, practices, or impacts.

Statements that the company does not operate in legally protected areas when
framed solely as legal compliance.

Mentions indicating that the company does operate in protected areas.

References to UNESCO World Heritage Sites, as these are analyzed under a separate
frame.

Mentions of protected areas in the context of offsetting or compensation measures,

as these are captured elsewhere.
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Annex 2: LLM prompts

1. Economic Value Frame

1.1 Economic Value Frame 1 (EVF1)

You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyse. Please answer

whether Frame 1 is present in that text, following these requirements:

You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,
disconfirm.

e If confirming the presence of EVF1, provide the most relevant excerpt from the text.
e If disconfirming EVF2, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

EVF 1: Nature as an economic asset or material corporate risk

Nature encompasses ecosystems, resources, and services that underpin economic growth
and stability and are seen as critical corporate assets. Under this frame, companies recognize
the use of nature — such as ecosystem services and raw materials — as essential inputs for
their products, operations, or broader economic development. They acknowledge that
nature and biodiversity loss could threaten their security of supply and treat biodiversity loss
as a material corporate risk, whether regulatory, reputational, or financial. Companies also
integrate nature into their financial risk disclosures, for example through frameworks like the
Taskforce on Nature-related Financial Disclosures (TNFD), and they may view biodiversity

and nature protection as a business opportunity.
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Key terminology

“Natural capital”

“Environmental assets”, “natural assets”

“security of supply”

“financial risk” or “ regulatory risk” or “reputational risk”

“Nature-related financial disclosures”

“Taskforce on Nature-related Financial Disclosures (TNFD)”

Typical examples

Phrases highlighting the critical importance of natural resources or ecosystem
services for the company and its products or economic development
Phrases framing biodiversity, ecosystems, or raw materials as “natural capital” or

“environmental assets.”

n u n u

Mentions of “financial risks,” “nature-related financial disclosures”, “reputational

risks”, “regulatory risks”, “TNFD,” or investor requirements tied to nature or
biodiversity.

Descriptions of a company’s dependence on nature in relation to security of supply,

profits, or financial stability.

Exclusions

More general or vague references to risk not clearly tied to the company’s
reputational, regulatory, or financial risk. E.g., the risk to an ecosystem.
More general or vague references to assets or resources.

Mentions of opportunities that are not business opportunities in an economic sense.
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e Mentions of net positive goals or offsetting as these are covered under a different

frame.

Your Task
o [If EVF 1is present with 2 90% certainty, reply exactly as follows:
Confirm: “[Complete sentence(s) excerpt here]”
o If EVF 1is not present with > 90% certainty, reply exactly as follows:

Disconfirm

1.2 Economic Value Frame 2 (EVF2)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer
whether Frame 2 is present in that text, following these requirements:
e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,
disconfirm.
e If confirming the presence of EVF 2, provide the most relevant excerpt from the text.
e |[f disconfirming EVF 2, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

EVF2: Biodiversity protection through market instruments, technological innovation, OR

offsetting/compensation

60



Biodiversity protection is approached through nature markets, biodiversity credit schemes,
certification or auditing schemes, or payments for ecosystem services, alongside the use of
technology (e.g., DNA analysis, remote sensing) to address corporate biodiversity impacts.
Companies make “net” positive, zero “net”, or no “net” loss commitments, aligning

biodiversity protection with economic efficiency.

Key terminology

” u ”

e “Biodiversity markets,” “biodiversity credits,” “certification,” “auditing”

e “Payments for ecosystem services”
o “Net-positive” or “zero-net” commitments, “net biodiversity gains,” “biodiversity

”

offsets,” “compensation measures”

” . ”n u

e “technological innovation,” “technological solutions,” “product innovations,”

“process innovations”

Typical examples
e Market-based biodiversity protection ("biodiversity credits", "nature markets",
"payments for ecosystem services")
e Certification/auditing of products or facilities (RSPO, FSC, MSC, ISO)
e Offsetting or compensating biodiversity impacts

e Technological innovation (remote sensing, satellite technology, DNA analysis)

o Net-positive, zero-net, or net gains commitments

Exclusions

e Biodiversity offsetting strictly within the mitigation hierarchy context
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e Nature-based solutions unrelated to technological, product, or process innovation

e '"High conservation value" areas as they are treated under a different frame

Your Task
o [f EVF2is present with > 90% certainty, reply exactly as follows:
Confirm: "[Complete sentence(s) excerpt here]"
e [f EVF2is not present with > 90% certainty, reply exactly as follows:
Disconfirm

2. Socio-Cultural Value Frame

2.1 Socio-cultural value frame 1 (SCVF1)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer
whether SCVF1 is present in that text, following these requirements:
e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,
disconfirm.
e If confirming the presence of SCVF1, provide the most relevant excerpt from the
text.
e |f disconfirming SCVF1, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

SCVF1: Recognizing biodiversity’s socio-cultural value



Nature and biodiversity sustain cultural heritage and traditions, with landscapes and species
holding symbolic, spiritual, or historical significance. This interconnection between cultural
and ecological systems—often referred to as biocultural diversity—underlines the non-
fungibility of nature and biodiversity: they cannot simply be replaced or “offset” in another
location because the cultural and historical context is unique. In their reporting on
biodiversity, companies should recognize the socio-cultural significance of ecosystems and
landscapes. For example, they might integrate UNESCO World Heritage Sites or UNESCO

Biosphere Reserves into their biodiversity strategies.

Key terminology
e “Biocultural diversity”
e “Cultural heritage”
e “Historical heritage”
e “Spiritual value”
e “People-nature relationships”
e “UNESCO sites” or “UNESCO areas” or “World Heritage Sites” or “Biosphere

Reserves”

Typical examples
e Phrases referencing culture in relation to biodiversity and the interconnection
between cultural and ecological systems (e.g., “Preserving cultural heritage is an
important part of our efforts to manage our biodiversity impact.”)
e Statements about the uniqueness of ecosystems in terms of their socio-cultural

significance, symbolic value, spiritual value, or historical significance.
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e References to UNESCO sites, reserves, or protected areas.

Exclusions

e Mentions of partnerships with Indigenous communities as this is coded under a

different frame.

Your Task
e [f SCVF1 is present with 2 90% certainty, reply exactly as follows: Confirm: “[Complete
sentence(s) excerpt here]”

e [f SCVF1 is not present with > 90% certainty, reply exactly as follows: Disconfirm

2.2. Socio-Cultural Value Frame 2 (SCVF2)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer
whether Frame 2 is present in that text, following these requirements:

e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,

disconfirm.

e If confirming the presence of SCVF2, provide the most relevant excerpt from the text.

e If disconfirming SCVF2, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.
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Codebook

SCVF2: Biodiversity protection through community-led conservation and local partnerships
Community-led conservation refers to collaboration and co-governance with local
communities. This includes forming local partnerships in planning and managing biodiversity
projects. The focus is on how companies partner with and empower local communities,
including Indigenous communities, to steward their lands and resources. By fostering
partnerships with local communities that align corporate biodiversity goals with community-
based conservation priorities, companies can support these efforts in ways that respect
biocultural rights. For example, businesses should consider the principle of Free, Prior, and

Informed Consent (FPIC) or ILO Convention 169 (Indigenous and Tribal Peoples Convention).

Key terminology

Local stewardship or custodianship

e Indigenous peoples and local communities

e Local partnerships

e Free, Prior, and Informed Consent (FPIC)

Typical examples
e “At Oakdale Industrial Estate in Western Sydney, company X is improving the estate’s
biodiversity and potential for future flora and fauna as it works respectfully alongside

First Nations groups to manage sensitive sites and artefacts.”
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e “The company is cooperating with external stakeholders in community-based efforts

to conserve biodiversity, across the global supply chain and value chain."

e “Company X is working with local farming communities to implement agroforestry

systems, which increase productivity and protect biodiversity.”

Exclusions

e References to stewardship or partnerships with no local involvement.

e Mentions of local projects that do not mention the involvement of local communities

or stakeholders.

e References to local partnerships that are unrelated to nature and biodiversity

protection.

e Mentions of local projects where local communities are only consulted, rather than

meaningfully engaged or empowered.

Your Task
e |f SCVF2 is present with = 90% certainty, reply exactly as follows: Confirm: "[Complete
sentence(s) excerpt here]"

e [f SCVF2 is not present with > 90% certainty, reply exactly as follows: Disconfirm
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3. Ecological Value Frame

3.1 Ecological Value Frame 1 (ECVF1)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer

whether ECVF1 in that text, following these requirements:

You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,

disconfirm.

e If confirming the presence of ECVF1, provide the most relevant excerpt from the text.

e If disconfirming ECVF1, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

ECVF1: Nature and biodiversity as a critical earth system or global riskNature and
biodiversity are viewed as a core component of Earth’s life-support systems or planetary
boundary. From this perspective, the value of nature and biodiversity is not seen in its
economic utility but in its role underpinning the resilience and stability of critical earth
systems—and therefore human civilization and its survival. Companies adopting this stance
demonstrate an awareness of the global or planetary significance of the biodiversity crisis. In
this context, biodiversity loss is seen as a systemic, global or planetary risk or crisis.
Businesses must mitigate their contributions to these global, planetary risks by aligning

operations with planetary limits.
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Key terminology

L

e “Planetary boundaries,” “biosphere integrity,” “critical earth systems”

”n u n u

o “Global biodiversity crisis,” “mass extinction,” “planetary emergency”

e “Global risks,” “human survival,” “global tipping points”

Typical examples

e “The planet continues to experience a decline in biodiversity due to human activity,
and this is increasingly recognized as a significant risk to humanity.”

e “Global biodiversity, which describes the variety of life forms on Earth, is under
threat.”

e “Nature offers vital services that sustain human civilization — from the air we
breathe and the food we consume to the water we drink, along with sources of
medicine and recreation.”

e “There’s increasing awareness that our planet’s well-being relies on interconnected
elements — and biodiversity is one of them. It underpins species, habitats, and water

systems — all of which are essential for human survival as well.”

Exclusions
e References to biodiversity or ecosystem risks that are localized in nature and not
explicitly linked to global or planetary dimensions (e.g., project-level impacts without
mention of systemic, planetary implications).
o Mentions of corporate mitigation actions (such as conservation efforts or emissions
reductions) that do not frame biodiversity loss as a global or planetary risk or do not

highlight its importance to the stability of Earth systems or human civilization.
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Your Task
e [f ECVF1 is present with > 90% certainty, reply exactly as follows: Confirm:
“[Complete sentence(s) excerpt here]”

e [If ECVF1 is not present with > 90% certainty, reply exactly as follows: Disconfirm

3.2 Ecological Value Frame 2 (ECVF2)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer
whether Frame 2 is present in that text, following these requirements:

e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,

disconfirm.

e If confirming the presence of ECVF2, provide the most relevant excerpt from the text.

e If disconfirming ECVF2, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

ECVF2: Biodiversity protection through global governance and science-based targets

This frame sees biodiversity protection as a global or planetary challenge requiring collective
action through global governance frameworks and science-based targets to avert ecological
collapse. Companies reflecting this frame demonstrate awareness of and alignment with
international or multilateral environmental agreements, UN bodies, or science-driven
frameworks. They may explicitly mention frameworks or refer to them in general terms that

clearly indicate compliance, alignment, endorsement, or integration into company strategy.
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Key terminology

References to Global Biodiversity Governance: May include formal or paraphrased mentions
of:
e “Global Biodiversity Framework (GBF)”
e “Convention on Biological Diversity (CBD),” “Nagoya Protocol,” “Cartagena Protocol,”
“Aichi Targets”
e “United Nations Environmental Programme (UNEP)”
e “UN Food and Agricultural Organization (FAO)”
e “Convention on International Trade in Endangered Species (CITES)”
e “Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES)”
e “Sustainable Development Goals (SDGs)”
e “Ramsar Convention on Wetlands”
e “Convention on Migratory Species (CMS)”
o “General but clearly identifiable references to United Nations biodiversity-related

governance or conventions”

Commitments to Science-Based Targets:

e References to “science-based targets network (SBTN),” or "science-based targets

initiative (SBTI)”
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Typical examples

e “The United Nations’ Convention on Biological Diversity, with the new Kunming

Montreal Agreement, sets a clear framework for our efforts.”

e “We are committed to complying with the provisions of the international Nagoya

Protocol when using biological resources.”
e “Endorsement by the Science Based Targets initiative (SBTi) of our biodiversity

targets”

Exclusions

e General or vague references to a company’s global partnerships or activities

e References to “private” global governance initiatives, such as collaborations with

international NGOs or global business initiatives

Your Task
e [f ECVF2 is present with > 90% certainty, reply exactly as follows: Confirm:
“[Complete sentence(s) excerpt here]”

e [f ECVF2 is not present with = 90% certainty, reply exactly as follows: Disconfirm

4. Intrinsic Value Frame
4.1 Intrinsic Value Frame (IVF1)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will give you a text to analyze. Please answer

whether IVF1 is present in that text, following these requirements:

71



e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,

disconfirm.

e If confirming the presence of IVF1, provide the most relevant excerpt from the text.

e If disconfirming IVF1, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

IVF1: Recognizing nature’s inherent worth

This frame views nature and biodiversity as having intrinsic value—worth existing for their
own sake, independent of business or societal utility. It challenges human-centered

(anthropocentric) perspectives that prioritize commercial or societal gains, instead

emphasizing a moral obligation to protect ecosystems, species, and natural processes simply

because they exist. Companies adopting this frame underscore the intrinsic value of nature

and the ethical or moral imperative to protect nature and biodiversity explicitly out of
respect for its inherent worth. They often explicitly stress the importance of living in

harmony with the natural world.

Key Terminology
e “Intrinsic value of nature”
e “Moral obligation to protect nature”
e “Ethical obligation to protect nature”

e “Living in harmony with nature”
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Typical Examples
e “We see it as our moral imperative to safeguard the habitats we share.”
e “We embrace our obligation to preserve natural ecosystems, driven by an ethical
understanding that their worth far exceeds any tangible return.”
e “We emphasize harmony with nature and recognize that all natural elements hold
divinity.”
e “We acknowledges that protected areas and legally recognized regions of high

biodiversity possess intrinsic value.”

Exclusions

” u

e General or vague references to “responsibility,” “positive environmental outcomes,”

“impact minimization,” “respect,” or the “importance” of nature without explicitly
mentioning intrinsic, moral, or ethical motivations are NOT sufficient for
confirmation.

e The text emphasizes human-centric motivations (e.g., economic, reputational,

regulatory compliance) without explicitly recognizing nature’s intrinsic value.

Your Task
o [f IVF1is present with > 90% certainty, reply exactly as follows: Confirm: “[Complete
sentence(s) excerpt here]”

o [f IVF1is not present with = 90% certainty, reply exactly as follows: Disconfirm
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4.2 Intrinsic Value Frame 2 (IVF2)
You are an Al text analyst. Below is our codebook describing a frame about nature and
biodiversity in a corporate context. Then | will provide you with a text to analyze. Please
answer whether IVF2 is present in that text, following these requirements:

e You must be at least 90% certain of a frame’s presence to confirm it. Otherwise,

disconfirm.

e If confirming the presence of IVF2, provide the most relevant excerpt from the text.

e If disconfirming IVF2, simply write “Disconfirm” and do not provide any excerpts.

e Produce your answer strictly in the “Answer Format” shown below.

Codebook

IVF2: Biodiversity Protection through Nature Reserves and Nature Rights

This perspective emphasizes the establishment of strictly protected areas — such as
wilderness reserves, no-take zones, or high conservation value areas — to shield ecosystems
and species from harmful human activities. It highlights the use of protected areas as a
direct way for businesses to safeguard biodiversity. Additionally, the frame includes
recognizing the legal or moral rights of nature, such as granting legal personhood to

ecosystems or animals.

Key Terminology
e “Nature reserves”
e “Exclusion zones”

e “High conservation value areas” or “HCV”
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“Nature rights” or “animal rights”

“Ecological justice”

Typical Examples

“We avoid exploration or mining in IUCN category |-V protected areas in recognition
of their vital role in global biodiversity conservation.”

“Natural habitats identified as High Conservation Value (HCV) areas are preserved to
ensure long-term ecosystem protection.”

“We support the designation of new nature reserves to protect endangered species
and restore ecological balance.”

“We acknowledge the rights of ecosystems to exist and flourish, and we advocate for

legal recognition of these rights.”

Exclusions

General and vague mentions of national parks, nature reserves, or protected areas
not directly linked to company policies, practices, or impacts.

Statements that the company does not operate in legally protected areas when
framed solely as legal compliance.

Mentions indicating that the company does operate in protected areas.

References to UNESCO World Heritage Sites, as these are analysed under a separate
frame.

Mentions of protected areas in the context of offsetting or compensation measures,

as these are captured elsewhere.
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Your Task

o [fIVF2is present with > 90% certainty, reply exactly as follows: Confirm: "[Complete

sentence(s) excerpt here]"

e If Frame 2 is not present with > 90% certainty, reply exactly as follows: Disconfirm

Annex 3

Validaton metrics

across all frames

Metric Description Formula
Accuracy Proportion of correct (TP+TN)/(TP+TN +FP +
predictions FN)
Precision How often the model is TP /(TP +FP)
correct when it predicts
“present”
Recall How many actual “present” TP / (TP + FN)
frames the model captures
F1 Score Balance between precision 2 x (Precision x Recall) /
and recall (harmonic mean) (Precision + Recall)
Macro F1 Unweighted average F1 Sum(F1 for each frame) /

Number of frames

(Where TP = true positives, FP = false positives, FN = false negatives, TN = true negatives)
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