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Executive Summary

Land use for infrastructure is a major pressure on global
biodiversity. This pressure is expected to intensify due
to rising population, wealth, and energy demand. Globall
policy frameworks increasingly require businesses

to report annually on material biodiversity impacts
across their site portfolios and to demonstrate progress
toward improved biodiversity outcomes at priority

sites. Achieving this can be technically challenging,
especially for companies that operate thousands of
sites worldwide and lack the capacity for intensive
biodiversity monitoring at each location.

Biodiversity Footprint Indicator for Sites (BFIS)

is a standardised framework designed to evaluate,
manage, monitor, and report biodiversity impacts
across a company's site-based operations portfolio
(Box 1, Figures 1-2). Developed to support businesses
in meeting emerging policy expectations, BFIS guides
users through a stepwise process to cost-effectively
generate quantitative estimates of site-level impacts,
to screen sites for biodiversity risks, and to validate
these findings using site-level (primary) data. This
enables users to prioritise and implement proportionate
mitigation actions and monitoring efforts. BFIS also
supports annual reporting of portfolio-level quantitative
impacts and site-specific outcomes.

What does the BFIS framework include?

[t

BFIS goes beyond generic impact and biodiversity risk
screening. It can easily incorporate company data to
enable more granular assessments that do not require
specialised expertise or inordinate resourcing. It was
designed to utilise existing datasets on how much
different pressures impact biodiversity and on where
important biodiversity is located. Where a necessary
dataset was not available—e.g. for bird and bat collision
risk at windfarms or spatially explicit marine extinction
risk—BFIS has developed them and made them
accessible to the public. It goes beyond impact and risk
assessment and enables users to prioritise actions and
monitoring. It does not replace Environmental Impact
Assessments for new projects, but enables users to
pragmatically and effectively screen, manage, and report
on large portfolios of sites. The methodology, supporting
expert-verified data, and software package are freely
available to use.

The BFIS was co-developed through a collaboration
between The Biodiversity Consultancy (TBC) and
TotalEnergies and is jointly owned by both parties. This
partnership has resulted in a standardised methodology
for assessing biodiversity impacts across site-based
operations, enabling scalable, portfolio-level reporting
and prioritisation of mitigation actions.

A methodology for assessing Supporting expert-verified data, A software package in R that
and reporting on site-level including data layers on location- enables non-specialist users
impacts of land use on based opportunities to reduce to implement the methodology
biodiversity that can be marine species extinction risk after appropriate training
aggregated at company level and collision risks for birds and

bats at windfarms
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The Biodiversity Footprint Indicator for Sites (BFIS)

Figure 1: Overview of BFIS steps
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Figure 2: Output for BFIS step 1
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This white paper answers the following questions:
Why was BFIS developed?
What challenges is BFIS designed to solve?
What are the key design principles?
How does it work?
How does it compare with peer approaches?
What are the known limitations?

What is under further development?
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Context

Human activities have transformed the surface of the
Earth. Over half of the world's ice-free surface is used
for crops, grazing, or urban areas (Ritchie & Roser
2019) and biotic intactness has declined past the safe
limit (in a planetary boundaries context) on over 65%
of the world's terrestrial surface (Newbold et al. 2016).
The associated land-use change, climate change,
overexploitation, pollution and the spread of invasive
and alien species have significantly elevated the rate
of species extinctions above the geological baseline
rate (Barnosky et al. 2011; IPBES 2019; McElwee et al.
2024). Land-use change, which includes the ongoing
occupancy of land for human activities as well as its
transformation, is the largest overall driver of terrestrial
biodiversity loss (Jaurequiberry et al. 2022).

While most of the land-use change pressure on
biodiversity is associated with agriculture (Tilman

etal. 2017), the rapid expansion in anthropogenic
infrastructure is a rapidly accelerating threat to
biodiversity (Laurance et al. 2015; Simkins et al.

2023). Drivers of infrastructure demand include
urbanisation (nearly 70 million people move to cities
every year), transport, minerals, and energy (Smil 2021).
Infrastructure construction affects biodiversity not only
at the site level, but also far beyond through transport
and energy connections, each creating further land-
use change and habitat fragmentation (Laurance et al.
2009; Sonter et al. 2017). The materials needed to build
infrastructure must be unearthed from other locations.
Mining of aggregates and metals to meet this demand
creates site-based impacts in those areas, contributing
to growing pressures on biodiversity (Torres et al. 2021;
Giljum et al. 2025).

Energy demand is forecasted to increase 16-57%
between 2022-2050 (EIA 2025). While decarbonisation
of the world's energy supply to produce solar, wind,
and hydro infrastructure will help mitigate climate
change—the second largest pressure on biodiversity—it
will also drive increased demand for minerals. This, in
turn, introduces new pressures on biodiversity through
resource extraction and associated land-use impacts
(Sonter et al. 2020).

The need to manage the biodiversity impacts of human

pressures on the environment, including those driven by
the expansion of site-based infrastructure, has driven the
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development of global policy frameworks. The Kunming—
Montreal Global Biodiversity Framework (GBF) sets out
ambitious biodiversity goals. Parties to the Convention
on Biological Diversity that have adopted the GBF have
committed to achieving these goals, including increasing
or maintaining the integrity, connectivity and resilience

of natural ecosystems and halting the human-induced
extinction of known threatened species. The GBF
specifically outlines a role for businesses via Target 15,
which includes a sub-target on monitoring, assessing
and disclosing impacts on biodiversity across portfolios.
These goals are echoed in a wide range of mandatory
and voluntary frameworks for corporate sustainability
including the Corporate Sustainability Reporting Directive
(CSRD), the Taskforce on Nature-related Financial
Disclosures (TNFD), the Global Reporting Initiative (GRI),
and the Science Based Targets Network (SBTN).

This global context requires the developers and
managers of sites to assess pressures on biodiversity,
implement appropriate actions, monitor changes in
pressures and biodiversity, and report on biodiversity
pressures and outcomes. There is a long history of
Environmental Impact Assessments, dating formally

at least as far back as 1970 in the US following the
National Environmental Protection Act (1971) and they
are now legally mandated for many project types in
many jurisdictions (Burdge 1991). Additionally, a large
body of policy and best-practice guidance has been
developed to guide impact assessment, biodiversity
management plans (BMPs) and biodiversity action plans
(BAPs) for high risk sites (IFC 2006; BBOP 2012).

While businesses have long needed to assess the
impacts and manage at sites, and already have risk
screening tools to do high-level risk assessment (e.g.,
WWEF Risk Filter), the new global policy context, requires
businesses to:

@ Consistently report on and demonstrate material
impacts across their portfolio;

©® Demonstrate that appropriate actions and monitoring
are in place to manage biodiversity risk, in line with
legal requirements or higher ambitions; and,

@ To report on progress annually.

The BFIS framework was developed to meet this need.

Design principles

BFIS was designed with the following design principles in mind, to meet the
needs of companies who need to rapidly but effectively identify potential
risks in a portfolio of sites. It can also be used as a tool to support investment

decision-making:

To consistently report on and
demonstrate material impacts
across a portfolio of site-based
operations, a framework should:

® Be applicable anywhere in
the world, across terrestrial,
freshwater, and marine contexts
to account for the global scope
of many businesses’ operational
footprint

® Cover all relevant pressures on
biodiversity

® Cover indirect as well as direct
impacts (e.g. in-migration and
resettlement)

® |nclude information on
biodiversity significance

® Be cost-effective to run across
a portfolio that may include
thousands of sites

® Be feasible to run by non-experts
(after some initial training and
support with implementation)

® Be possible to validate with real-
world data from sites to account
for inaccuracies in any global
datasets or models used

® Complement, but not replace,
Environmental Impact
Assessments (EIAs), as these
assessments are usually legal
requirements and cover all
environment components

To enable businesses to
demonstrate that appropriate

actions and monitoring are in place

to manage biodiversity risk, and
meet legal requirements or higher
ambitions, a framework should:

® Enable categorisation/
classification by relative risks
to allow strategic allocation
of resources to sites where

biodiversity monitoring and action

plans are most likely to create

significant positive outcomes for

biodiversity

® Enable site-level gains and losses
to be calculated

To enable businesses to report
on their progress annually, a
framework should:

® Act as a bridge between top-
down corporate strategy and
bottom-up site level management
and monitoring

® Provide results that are can be
aggregated across a portfolio to
enable transparent disclosure and
progress tracking
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Method

This section provides an overview of how BFIS works, and how it meets the design
criteria outlined above. For further details, consult the methodology report.

Step 1: Evaluate and prioritise

In Step Ta (pre-evaluate), sites are assessed based on
the level of pressures—primarily land occupancy—and
the state of nature, which includes habitat availability
for positive actions, global significance of habitats,
and global significance of species (see Table 1). In
Step 1b (categorise), sites are categorised according
to the magnitude of impact and potential biodiversity
risk. These assessments rely on global databases and
remotely sensed data (i.e., secondary data), which will
be sufficient for many prioritisation and reporting use
cases. However, some users may wish to validate the
results using site-level insights and primary data in
Step Tc (validate). Finally, Step 1d (prioritise) involves
prioritising sites for action, as illustrated in Figures 1-2.

To ensure global applicability, the BFIS is structured
around an Extent, Condition, and Significance
framework. Impact assessment is based on both the
area affected and the estimated biodiversity impact

per hectare, resulting in an impact-adjusted hectare
metric. This approach allows BFIS to be applied to

any ecosystem worldwide and aligns with established
environmental accounting practices, such as the Align
framework, TNFD guidance on measuring changes to
the state of nature, Biodiversity Net Gain methodologies,
and the Verra Nature Framework for biodiversity credits.

To account for both direct and indirect impacts, the
framework also includes those associated with site
operations, such as transport infrastructure (e.g., access
roads, pipelines, transmission lines) and population
dynamics (e.g., resettlement and project-induced in-
migration).

Table 1: Summary of pressure and state of nature indicators used in Step 1

Overall land occupancy footprint
(area impacted)

Indicator Metric

ha

Other pressures'

Land for potential positive actions

Overall biodiversity land occupancy footprint

Impact-adjusted_L.ha (where L=loss)

Impact-adjusted_R.ha (where R= Retained)

Natural Habitat (presence of NH/MH)

Natural/Non-natural — area (ha) and
percent of overall footprint

Habitat significance
(potential presence of Critical Habitat)

Potential/ unlikely

Species significance (species extinction risk)

Sum of STAR threat abatement values

Overall biodiversity importance

Dependencies?

Score: Very Low — Low — Medium —
High — Very High

'The effects of other pressures are included via the impacts on biodiversity condition of certain activities; other pressures will be more explicitly included in future

developments of the framework.
?Dependencies may be included in future developments of the framework.
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To incorporate relative biodiversity significance into a
scalable and universal impact assessment approach,

it is essential to avoid the assumption that impacts
across different regions are equally comparable in

their potential to support ecosystem conservation and
reduce species extinction risk. To address this, the BFIS
integrates a range of State of Nature indicators that help
assess relative risk to global biodiversity goals. These
include the Species Threat Abatement and Restoration
(STAR) metric (Mair et al. 2021) and internationally
recognised areas (BirdLife International 2022; UNEP-
WCMC 2024).

BFIS is designed to be cost-effective and feasible to
scale up to large portfolios of sites while covering all
relevant pressures that could be included. Estimates
of extent and condition can be drawn from existing
literature on biodiversity impacts. The BFIS therefore
leverages the following sources to estimate impacts on
ecological condition:

® Where available, from databases based on the
literature, such as GLOBIO (Schipper et al. 2020)

® Where not included in a database, from a literature
review or peer-reviewed study on the effects of
certain pressures

® Where not available in the scientific literature, from
grey literature and consultation with subject-matter
experts

Using general patterns to estimate impacts allows for
cost-effective screening to identify sites with higher
potential risks, which can then be validated using
site-specific (primary) data. A stepwise prioritisation
process thus ensures that resource-intensive validation
efforts are strategically focused on high-risk sites. Step
1c facilitates dialogue between the entity responsible
for screening and site managers—who possess critical
insights into site-level impacts—to validate and refine the
results of Steps Ta and 1b. This collaborative process
supports informed decision-making in Step 1d, helping
to prioritise sites for action including identification of
opportunities for conservation and restoration.

Biodiversity Action and Monitoring Plans require both
technical expertise and financial investment. To ensure
resources are allocated effectively, a method for
categorising sites by relative risk is needed. These
categorisations are also informed by company-specific
biodiversity policies (e.g. No Net Loss), standards, and
requirements (e.g. IFC PS6), particularly relating to
high-priority biodiversity features. The Priority category
enables companies to highlight sites that trigger criteria
in addition to impact magnitude or the presence of
important biodiversity features. For example, a company
may want to flag sites that potentially affect World
Heritage Sites, Alliance for Zero Extinction sites, and
sites with complex stakeholder relationships and nature-
based stakeholder risk. Step 1d offers a framework for
this classification, enabling prioritisation of sites that
have been validated with site-specific data. These sites
should be targeted for higher levels of mitigation and
monitoring efforts (see Table 2).
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Step 2: Corporate reporting framework

Step 2 provides the opportunity to translate the desktop-
based estimations and prioritisations from Step 1 into
concrete actions and site-level monitoring. It ensures
that the outcomes of these actions are incorporated into
overall reporting. This step enables the measurement
and assessment of biodiversity losses—and potential
gains—at individual sites.

Step 1d provides a logical framework for applying
varying levels of effort across sites, based on the
significance of biodiversity features and the scale of
potential impacts, as outlined in the Site Category
(Table 2). At a minimum—and in line with best practice
recommendations—all sites should adhere to general
environmental good practices. In cases where
significant impacts are identified (Medium, High, or
Priority), the mitigation hierarchy should be applied.
Furthermore, sites with biodiversity features of concern
(High and Priority) should implement Biodiversity
Action Plans to safeguard these features. This triaging
framework enables users to identify and prioritise
investment into on-the-ground actions for sites in
different risk categories.

Both Step 1 and Step 2 provide results that can be
aggregated across a portfolio to enable transparent
disclosure and progress tracking. Step 1 enables
estimated and validated impacts to be assessed,
disclosed and reported annually. Step 2 builds on the
previous stage by enabling the monitoring, assessment,
and—where necessary—annual disclosure of site-

level biodiversity losses and potential gains, based on
measured site data. This allows businesses to evaluate
and report on the effectiveness of the mitigation
measures prioritised in Step 1.

Table 2: Expectations for action, monitoring, and reporting

at different levels of biodiversity risk

Site category  Characterisation Expectation in terms Expectation in terms of
of mitigation measures tracking performance and

reporting

* Low impact * General environmental * BFIS tool results sufficient

+ No specific biodiversity features
of concern

good practice

+ No ground monitoring specific
to biodiversity requested

+ Some impact on nature * General environmental » Measured data based on cost-

+ No specific biodiversity features

of concern * Follow the mitigation
hierarchy

good practice efficient technologies (remote

sensing for ecosystem +
bioacoustics for species)

* Presence of specific biodiversity | + General environmental + Measured data based on cost-
features of concern good practice efficient technologies (remote

* High impact on nature + Follow the mitigation
hierarchy
* Biodiversity specific
mitigation measures

sensing for ecosystem +
bioacoustics for species)

* Measured ground data for
ecosystem

Priority * Sites categorised as “High”, + Same as High but may + Monitoring and evaluation
but which have additional aim to align with specific plan

reputational risk, impacts to commitment

several important biodiversity
features, or require specific
standards
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Comparison to peer approaches

Table 3: Other approaches that are used in similar contexts to BFIS.

Note that tools which are suited to screening portfolios of sites are equally applicable to corporations, value-chain
actors, investors, and financial institutions, although they might use the results in different ways tailored to their needs.

Framework

Organisation

What is this approach used for, and how
does it differ from BFIS?

Portfolio screening tools

Sustainable 1

Biodiversity Indicators for UNEP-WCMC Designed for portfolio screening but uses categorical

Site-Based Impacts (BISI scoring and is more focused on tracking responses.

Biodiversity Impact WWF CH, TBC Used to compare the likely magnitude (also in an ecosystem

Assessment Framework x condition and significance framework) of different response

(BIAF) options across a portfolio. Designed for Development Finance
Institutions and other impact investors.

Biodiversity Indicator and Holcim, IUCN Designed for site-based impact assessment for the mining

Reporting System (BIRS) sector, requires field sampling at all sites. Condition based on
classes rather than scored 0-1.

Nature Risk Profile S&P Global Designed for portfolio screening with S&P asset data, not for

updating with site-based data.

LCA based tools

Life Cycle Assessment (LCA, e.g.
ReCiPe)

Various

Global Biodiversity Score (GBS)

CDC Biodiversité

Corporate Biodiversity Footprint
(CBF)

Iceberg Data Labs

Used to estimate the biodiversity impacts of a wide range
of pressures across a portfolio, based on activities and
commodities. These approaches do not require or use site-
location data.

Biodiversity accounting approaches

Ramboll Biodiversity Metri

Ramboll

Nature Framework

Verra

Biodiversity N in

UK government

Séqguence Eviter, Réduire French
Compenser (ERC) government
Accounting for Nature (AfN) Accounting
Econd metric or Nature

Nature Positive Initiative (NPI

Nature Positive

These are site-based gain and accounting frameworks,
typically for biodiversity offsetting or crediting purposes.
They were not designed for portfolio screening, but include
some components that make them compatible for offsetting
and crediting purposes (e.g. comparison to intact reference
values and counterfactuals).

renewable sector

state of nature metrics Initiative
Biodiversity Impact Credits (BIC) | QMU, BGCI
Habitat Hectare Assessment Australian

government
Natural Asset Recovery Credit Nature
Investment Analytics (NARIA)
IUCN Nature Positive — IUCN
measurement component

Guidance documents

Rapid High-Integrity Nature- IUCN These provide guidance on management actions that can be
positive Outcomes (RHINO) used to help implement Step 2 of BFIS.
IUCN guidance for the IUCN
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Limitations, constraints
and further development

One of the key constraints of this approach is that it
was developed to quantitatively assess the impacts of
site operations in a way that allows aggregation across
portfolios. While indirect impacts in the immediate
vicinity of sites are included, supply chain impacts are
intentionally excluded from scope. As outlined in the
introduction, these impacts may be substantial and,

in some cases, even greater than those at individual
sites. BFIS was specifically designed to support
reporting on ‘direct operations’, a category distinguished
and prioritised in many reporting and target-setting
frameworks (e.g., CSRD, SBTN). However, this does not
remove the need to assess supply chain impacts, which
can be addressed through Life Cycle Assessment (LCA)
or by extending the extent x condition framework to
estimate land occupancy, combined with an evaluation
of the biodiversity significance of sourcing locations.

The development of BFIS has focused primarily on land
use, because this is the most significant pressure on
biodiversity. While other pressures are partially included
in the assessment—for example, in the inclusion of
noise pollution and other disturbances from operations
in assessing the impact on condition—further technical
development is underway to include climate change,
water use and pollution.

While Step 2 enables the losses and potential gains at
site level to be calculated to enable reporting, it was
designed to enable reporting on changes to the state
of nature in response to site level actions. It was not
designed to feed into voluntary or national biodiversity
offsetting or credit schemes and therefore lacks some
of the technical safequards—e.g., the calculation of
sophisticated natural reference sites and counterfactual
impacts—that would be necessary for use in an
offsetting and crediting context. It should not be used
for those purposes in its current state.

A final consideration is that while this has been
developed to be as accessible as possible, including
through the development of an R package, there are
minimum expectations in data readiness and technical
capacity. First, users need to have GIS polygons of their
operational sites. Users without this data readiness
should instead use location-agnostic portfolio screening
tools (Table 3). Second, the users will need to be
comfortable with GIS and R and will require training
before using the tool. Further development of a more
accessible web-based tool has been considered and is
possible, depending on feedback from potential users.
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https://www.icebergdatalab.com/wp-content/uploads/2023/04/CBF_client_methodological_guide_March_23.pdf
https://www.ramboll.com/measuring-biodiversity
https://verra.org/methodologies/nature-framework/
https://www.gov.uk/government/collections/biodiversity-net-gain
https://www.notre-environnement.gouv.fr/themes/evaluation/article/eviter-reduire-compenser-erc-en-quoi-consiste-cette-demarche
https://www.notre-environnement.gouv.fr/themes/evaluation/article/eviter-reduire-compenser-erc-en-quoi-consiste-cette-demarche
https://static1.squarespace.com/static/6422478a7c84f76efc2ca36a/t/68676e8cb8a4b66a618fadeb/1751609008424/Standard+v5.1_July+2025.pdf
https://static1.squarespace.com/static/6422478a7c84f76efc2ca36a/t/68676e8cb8a4b66a618fadeb/1751609008424/Standard+v5.1_July+2025.pdf
https://www.naturepositive.org/metrics/
https://www.naturepositive.org/metrics/
https://onlinelibrary.wiley.com/doi/10.1111/jiec.13518
https://www.forest-trends.org/wp-content/uploads/imported/4assessing-quality-of-native-vegetation-d-parkes-pdf.pdf
https://creditnature.com/download/naria-whitepaper-creditnature/
https://creditnature.com/download/naria-whitepaper-creditnature/
https://iucn.org/sites/default/files/2023-11/iucn-nature-positive-contribution-v1.0.pdf
https://iucn.org/sites/default/files/2023-11/iucn-nature-positive-contribution-v1.0.pdf
https://cdn.prod.website-files.com/68b5bcab2e9b175c9bf0fa8e/68e7bd96fea70908ba9b51f6_IUCN%20RHINO%20Technical%20Source%20Doc%20V2.pdf
https://cdn.prod.website-files.com/68b5bcab2e9b175c9bf0fa8e/68e7bd96fea70908ba9b51f6_IUCN%20RHINO%20Technical%20Source%20Doc%20V2.pdf
https://iucn.org/news/business-and-biodiversity/202108/new-guidance-aims-help-investors-mitigate-biodiversity-risks-renewables
https://iucn.org/news/business-and-biodiversity/202108/new-guidance-aims-help-investors-mitigate-biodiversity-risks-renewables
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