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INTRODUCTION

The publication of this handbook comes as the COP 15 for biodiversity is underway in Montreal. Its outcome will
be decisive in setting the framework for action - not only of States, but also of economic and financial players - for
preserving ecosystems.

Mobilising financial actors to integrate the challenges of preserving nature is crucial, for several reasons. Firstly,
because the damage to biodiversity caused by human action is at least as worrying as the climate change caused
by greenhouse gas emissions. Indeed, the preservation of one goes hand in hand with the preservation of the
other. Secondly, because without this mobilisation, the loss of biodiversity will lead to the extinction of a certain
number of economic activities: scientists are warning us not only about the extinction of species (comparable to
the extinction that led to the disappearance of the dinosaurs!), but also about the depletion of ecosystem services
- the services provided by nature that many companies in the agri-food, luxury goods or textile industries rely on,
not to mention the challenge of the growing scarcity of water resources.

This collapse has led the regulator to react, particularly with regard to the specific responsibility of investors.

In France, for example, Article 29 of the Energy-Climate Law now requires institutional investors to report on the
biodiversity footprint of their financing and align their asset portfolios with international targets. The European
regulatory framework, for its part, encourages investors to incorporate the environmental impact and dependence
of their investments, which requires risk models to be extended to include biodiversity loss issues. The most
responsible investors have begun this work, but there are still too few of them.

Managing this impact is complex and the financial sector is at the beginning of its learning curve on this issue.
Academic partnerships, training and the development of innovative tools will be necessary to enable investors to
play their role of prompting responsible behaviour.

The French SIF and the Iceberg Data Lab have prepared this handbook, updated in 2022, with the aim of providing
the public and professionals with an informative presentation of the state of knowledge and practices on this new
topic, to help them understand the issues at stake.

Tools now exist to view the conservation of natural capital not as a cost but rather as a source of investment in a
more sustainable future.

An ambitious global framework, including clear and comprehensive targets on the "zero net loss of nature", a
definition of finance flows that are harmful to biodiversity, or the share of land and sea areas to be protected,
will also be essential to help responsible investors and large companies ensure that their practices take better
account of planetary boundaries. This is the appeal made to the negotiating States at the COP 15 by the responsible
investors who are signatories to the Principles for Responsible Investment (PRI). Let’s hope their voice is heard!

Nathalie Lhayani Matthieu Maurin
President of the French SIF CEO of Iceberg Data Lab
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BIODIVERSITY AND ITS
CHALLENGES

KEY CONCEPTS

According to the United Nations Convention on Biological Diversity (CBD),” biodiversity is defined as "the variability
among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and
the ecological complexes of which they are part: this includes diversity within species, between species and of
ecosystems."

Conceptually, biodiversity can be represented by three
key pillars, as defined by Noss (1990) (see Figure 1):

e structural biodiversity;
¢ compositional biodiversity; and

« functional biodiversity.

Figure 1: Conceptual representation of biodiversity by Noss et al. (1990).

Different concepts revolve around this notion of biodiversity and its benefits for society, including natural
capital and ecosystem services (see Figure 2):

* The Natural Capital Coalition defines natural capital * Ecosystem services (biotic and abiotic), such as
as, "The stock of renewable and non-renewable carbon sequestration or water quality regulation,
natural resources (e.g.: plants, animals, air, water, are the benefits and contributions of nature that
soils, minerals) that combine to yield a flow of human populations and societies depend on and
benefits to people.” benefit from. They were defined in 2005 by the

Millennium Ecosystem Assessment.’

e They are divided into four sub-sets of services (IPBES, 2019) (see Figure 3):

- regulation of environmental processes (climate, air, water, harmful biological processes, soil formation, etc.);
- materials and support (energy supply, food and feed, genetic resources, etc.);

- intangible inputs (learning and inspiration, recreational, spiritual, aesthetic, etc.); and

- support or maintenance of options.

! (United Nations 1992).
7 (Natural Capital Coalition 2016).

¥ (Millennium Ecospstem Assessment 2005).
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Figure 3: Global trends in the capacity of nature to sustain contributions to good quality of life from 1970 to the present, which show a decline for 14 of the

18 categories of nature’s contributions to people analysed. Data supporting global trends and regional variations come from a systematic review of over 2,000

studies {2.3.5.1}. Indicators were selected on the basts of avvailability of global data, prior use in assessments and alignment with 18 categories. For many

categories of nature’s contributions, two indicators are included that show different aspects of nature’s capacity to contribute to human well-being within that
category. Indicators are defined so that an increase in the indicator is associated with an improvement in nature’s contributions.
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In France, the programme for valuing ecosystems and ecosystem services (EFESE) defines them as "the socio-

economic benefits derived by humans from their sustainable use of the ecological functions of ecosystems".

w4

The degradation of biodiversity therefore depletes the stock of natural capital, leading to a degradation of
ecosystem services. This has serious consequences for human societies, including: loss of regulation of the climate,
of diseases, of pollination and of erosion control; and a reduction in the production of biomass and fibres, etc.

BOX 1: THE SOCIAL VALUE OF BIODIVERSITY

To emphasise humanity’s dependence
on biodiversity, the as vyet largely unknown
pharmacological properties of plants, tropical
forests or marine animals are often mentioned.

Economic studies also assess the many ecological
services provided free of charge by biodiversity and
ecosystems. The costs of investing in or repairing
damage to these services if they were to be lost or
fail are significant” The development of zoonoses,
such as COVID-19, has alerted us to the fragility
of ecosystems and habitat loss, which increase
contact between humans and wildlife.

Halting the accelerated erosion of biodiversity
and ecosystem services by investing to support
activities that promote development, preservation,
ecological restoration or conservation is therefore
a strategic challenge for businesses, a challenge of
ecological, economic and social resilience.

Philippe PORTIER,

Preserving the use and non-use values of
biodiversity engages the conditions necessary for
the co-adaptation of humans and other species,
while ensuring value creation prospects.

For the CFDT, ecological requirements are also
directly associated with social requirements, for
example decent working conditions, respect for
human rights (e.g: the fight against land grabbing),
and developments in occupations and training
needs.

The CFDT supports the “broader anthropocentric”
approach of the UN Convention on Biological
Diversity, recognising the daily dependence of
humanity on nature and ecosystem services,
without excluding the intrinsic value of biological
diversity.

National Secretary of the CFDT (French national trade union centre)

* https://www.ecologie.gouv.fi/sites/default/files Th%C3%A9ma%20-%20Efese%20-%20Rapport%20interm%C3%A9diaire.pdf (in French).

? Pavan Sukhdev, The Economics of Ecosystems and Biodiversity (TEEB, 2010).
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THE SIXTH MASS EXTINCTION

p The global decline in biodiversity

Now referred to as the sixth mass extinction,” the
alarming collapse of global biodiversity is one of the
most significant threats to society.” The dramatic
explosion in the rate of species extinction since the
industrial revolution, as well as the continuing decline
in survival rates seen in the IUCN Red List Index’
of threatened species across five major taxonomic
groups, illustrated in Figure 4, measure the scale of this
global phenomenon.’

For example, since the 16% century, the intensive
acceleration of human activities has caused the
disappearance of some 562 species of vertebrates,
leading to an unprecedented degradation of all the

@® Extinctions since 1500
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different forms of life on Earth. The situation
illustrated in Figure 5 is unquestionable: on average,
63% of recorded cycad species,’” 41% of amphibians,
36% of dicots, 35% of reptiles, 35% of conifers, 33% of
reef-forming corals, 37% of sharks and rays, and 26%
of mammals are threatened with extinction, to name
only the most affected groups.

According to the WWF’s "Living Planet Report",
almost 60% of wild animal populations have been
lost in the space of 40 years. This alarming rate of
biodiversity decline is estimated to be one hundred
to one thousand times greater than any extinction
rate calculated over other geological eras.
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Figure4: (B) Extinctions since 1500 forvertebrate groups. Rates for Reptiles and Fishes have not been assessedforallspecies. (C) Red List Index of species
survival for taxonomic groups that hawve been assessed for the IUCN Red List at least twice. Avalue of 11s equivalent to all species being categorised as
Least Concern; avalueofzeroisequivalenttoallspecies beingclassifiedas Extinct. DataforallpanelsderivefromtheIUCN Red List. www.iucnredlist.org

Source of figure and caption: (IPBES, 2019).

O Picvans, "The sixth mass extinction: Anthropocene and the buman impact on bi

-

sity'y 2014. https://link.springer.com/content/pdf/10.1007/s12210-013-0258-9.pdf

7 (OECD 2019).

s https://www.iucnredlist.org,

?" IPBES, "Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem

Services. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors)’; 2019.

10" A class of vascular plants.
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BOX 2: THE 6™ MASS EXTINCTION IN FIGURES

According to the IUCN, human activities have led to
the loss of 562 species over the last five centuries,
of which 311 are now extinct.

The 2019 IPBES Global Assessment Report”” shows
that since 1870, 85% of the world’'s wetlands have
disappeared, 75% of the terrestrial environment and
66% of the marine environment have been severely
degraded by humans, and 50% of corals have
disappeared, with accelerating losses in recent
years. In addition, a quarter of the plant and animal
groups identified are threatened with extinction,
i.e, more than one million species in total. Species
extinction rates are 10 to 100 times higher today
than they were during the last 10 million years.

The WWF's Living Planet Report” notes a 68% loss of
vertebrate species populations between 1970 and
2016, and an 84% loss of freshwater species over the

same period. The number of known plant extinctions
is twice that of mammals, birds and amphibians
combined.”

Marine plastic pollution in particular has increased
tenfold since 1980, affecting at least 267 species
through bioaccumulation along the food chain, a
phenomenon affecting 86% of sea turtles, 44% of
seabirds and 43% of marine mammails.

Sadly, for the first time in modern history, a marine
fish species has been officially declared extinct. The
marine fish Sympterichthys unipennis, native to
southern Tasmania, is one of 17 species classified
as extinct by the IUCN in 2020 (as of 30 September
2020). The extinction of this species was caused
by overfishing, water pollution and the loss and
degradation of its natural habitat (loss of spawning
habitat and siltation of the seabed).

@ Current global extinction risk in different species groups
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Figure 5: Percentage of species threatened with extinction in taxonomic groups that have been assessed comprebensively, or through a "sampled”

approach, or for which selected subsets have been assessed by the International Union for Conservation of Nature (IUCN) Red List of Threatened

Species. Groups are ordered according to the best estimate for the percentage of extant species considered threatened (shown by the wvertical blue

lines), assuming that data deficient species are as threatened as non-data deficient species. Data for all panels derive from the IUCN Red List.
www.iucnredlist.org. Source of figure and caption: (IPBES, 2019).)

" IPBES, "Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem
Services. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors)’; 2019.

2 wwr, "Living Planet Report”.
o Humpbhreys et al., "Global Dataset Shows Geography and Life Form Predict Modern Plant Extinction and Rediscovery”
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P The global biodiversity situation has deteriorated more severely than

the climate situation

The global biodiversity situation is much worse than
the climate situation, but has received much less media
attention, since international vigilance on this issue is
more recent

However, the current situation is much more complex
than it seems. The carbon budget for staying below 1.5°C
of warming is almost exhausted at current rates of use.
The impact of this degradation to 1.5°C on the evolution
of ecosystems in the coming years is not negligible and
should not be underestimated.

The seriousness of biodiversity loss compared with other
environmentalissues can be assessed using the planetary
boundaries framework, developed by the Stockholm
Resilience Centre.”* This analytical framework defines a
"safe operating space", essentially a set of boundaries
beyond which the functioning of the "Earth system" is
endangered.

The framework identifies nine planetary boundaries,
corresponding to the key processes of the "Earth system".
These nine boundaries cannot be crossed without
endangering humanity.

CLIMATE CHANGE

Increasing risk

(Wot yet quantified)

LAND-SYSTEM
CHANGE

FRESHWATER USE

The anthropogenic  disturbances include:
stratospheric ozone depletion, loss of biosphere
integrity (biodiversity loss and extinctions),
chemical and other pollution, climate change,
ocean acidification, freshwater consumption
and the hydrological cycle, land-use change,
phosphorus and nitrogen flows to the biosphere
and oceans, and atmospheric aerosol loading.
Figure 6 shows the estimated current compliance
with these boundaries. It illustrates that this safe
operating space is already largely exceeded in
terms of loss of biosphere integrity (particularly in
terms of loss of genetic diversity, linked to the rate
of species extinction).

In comparison, while the situation is worrying
because it is already close to its safety threshold,
the "climate change" variable has not yet
exceeded the Earth system’s resilience threshold
according to this study.”

STRATOSPHERIC OZONE
DEPLETION

ATMOSPHERIC
AEROSOL
LOADING

(Not yet quantified)

OCEAN
ACIDIFICATION

Figure 6: The planetary boundaries. The inner green area represents the zone of harmonious development for bumanity, and its border represents
the planetary boundaries for the nine planetary systems. The red areas represent an estimate of the level of the variable concerned (in 2009).
The limats of three systems (genetic diversity and biogeochemical flows of nitrogen and phosphorus) have already been exceeded.

Wi Steffen et al., "Planetary boundaries: Guiding buman develop on a changing planet'; Science 347, n° 6223 (13 February 2015): 1259855,
https://doi.org/10.1126/science.1259855; Johan Rockstrom et al., "Planetary Boundaries: Exploring the Safe Operating Space for Humanity", Ecology and Soctety
14, n° 2 (18 November 2009), https://doi.org/10.5751/ES-03180-140232

5 One possible interpretation of this situation is the significant inertia of the climate system, although the long-term impacts are nonetheless very worrying.
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» The development of the concept of conservation

Two main schools of thought have emerged:
traditional conservation, which aims to pursue
concepts defined in the 20" century, and "new
conservation",  which  proposes alternative
approaches for the 21t century.’ New conservation
is linked to human well-being through the services
provided by ecosystems (ecosystem services) and
not only to the "intrinsic value" of each non-human
species.

The concept of ecosystem resilience developed
in the late 1990s includes the idea of maintaining
ecosystem structures and functionalities despite
pressures, changes or disturbances, as formulated

by Griffon and Weber (1996). For some, ecosystem
resilience is the essential condition for the viability -
in other words, the sustainable functioning - of living
systems.”” These actors propose implementing the
conditions necessary for the adaptive management
of socio-ecological systems (SES). Environmental
accounting is a lever for such management.

The "Biosphere Ethics Initiative", which was the
subject of a broad consensus at UNESCO, thus refers
to the co-evolution of humans and different species
and stresses the need to build the conditions for this
by making it an ethical responsibility for humanity.

» The degradation of ecosystem services

Biodiversity erosion therefore leads to an overall
deterioration in ecosystem services, i.e., services used
by humans and their economic system.”” The extinction
of global biodiversity thus directly threatens human
existence and the quality of life. Crises such as COVID-19,
whose origin is probably environmental, clearly
illustrate this point (see Box 3), even if the pandemic
itself is due to globalisation: the interconnection of
humans and the massive movement of goods and
services are so intense that our ecosystems are all
intrinsically intertwined and any resulting threats
endanger us all.

IPBES, the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services, the
"IPCC of biodiversity", has published an assessment
of the evolution of the quality of ecosystem services

over the last 50 years, based on the analysis of more
than 2,000 scientific studies. The results highlight a
decline in 14 of the 18 categories assessed. Among
the categories most severely affected are nature’s
ability to create and maintain natural habitats; to
provide pollination services; to regulate harmful
biological organisms and processes; to provide
resources for human food (fishery resources), as well
as medicinal, biochemical and genetic resources; to
provide services for learning and inspiration; and to
preserve options for the future of humanity.

The sustainability of economic models and of the
financial system is also threatened.”” For example,
pollinator loss threatens to cause crop failures
estimated at between 5-8% of world agricultural
production, or between US$235-577 billion.””

10" Peter Kareiva et Michelle Marvier, What is conservation science? , Revue Bioscience, 2012. https://academic.oup.com/bioscience/article/62/11/962/263056

7" Dactoral thesis of Ciprian Tonescu on biodiversity and organisational strategy, “Biodiversité et stratégie des organisations : construire des outils pour gérer des
relations multiples et inter-temporelles” supervised by Michel Trometter, 2016: https://tel.archives-ouvertes.fr/tel-01680282/document (in French).

%" IPBES, "Global assessment report on biodiversity and ecospstem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem
Services. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors)".

" Ludovic Suttor-Sorel, "Making Finance Serve Nature. From the niche of Conservation finance to the mainstreaming of Natural Capital approaches in financial
systems.; 2019; OECD, "Biodiversity: Finance and the Economic and Business Case for Action. A report prepared by the OECD for the French G7 Presidency and
the G7 Environment Ministers’ Meeting, 5-6 May 2019".

20" IPBES, "Global assessment report on biodiversity and ecospstem services of the Intergovernmental Science- Policy Platform on Biodvversity and Ecospstem

Services. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors)".
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BOX 3: BIODIVERSITY AND THE EMERGENCE OF PANDEMICS

The COVID-19 pandemic has shown the general public
the links between biodiversity and human health, in
particular the links between the conversion of natural
areas and the risk of transmission of infectious diseases
(zoonoses or vector-borne diseases).

A 2015 report by the World Health Organization details
theserisks by documenting the way that anthropogenic
changes in natural environments may increase the risk
of transmission of infectious diseases” The increase
in contact at the human/animal/environmental
interface facilitates the spread of diseases via diverse
vectors (composition, abundance, distribution). Most
of the infectious agents affecting humans (61%) are of
animal origin (notably AIDS)

A link can therefore be made between global
biodiversity loss and the COVID-19 pandemic.”
In its 2019 report, the IPBES underlines the risk of

Figure 7 below shows the number of emerging
infectious diseases (EID) by primary factor? As
highlighted in the 2021 Dasgupta review,” increased
contact between humans and wild biodiversity
carrying zoonotic diseases can result in pathogens
being transmitted from animals to humans.

Although they have not yet been accurately assessed, it
is certain that the societal consequences of the COVID-19
crisis are and will be major, beginning with the one million
deaths recorded as a result of the pandemic. The abrupt
lifestyle changes, and the economic and social disasters
will permeate the world for years to come.

The COVID-19 crisis is therefore further evidence that
failing to protect biodiversity and to address the
resulting issues can have an unacceptable human and
financial cost.

zoonoses:the emergence of infectious diseases
in wildlife, domestic animals, plants or humans
can be amplified by certain human activities
such as the destruction and/or fragmentation
of habitats? Land-use change is thus a
predominant factor in the emergence of
infectious diseases, through various practices:
degradation of natural forests, logging,

mining, plantation, illegal wildlife trade, etc?

Land-use change =

Agricultural industry change —
Int'l travel and commerce —
Medical industry change =

War and famine —

Climate and weather —

Human demography & behavior —
Other —

Breakdown of public health —
Bushmeat —

Food industry change —

&-

30

o
2

20
Number of EID events.

Figure 7: Number of emerging infectious disease (EID) events by primary

onset factor. Source: Lob et al, 2015.

! World Health Organization, Convention on Biological Diversity (Organization), et United Nations Environment Programme, Connecting Global Priorities: Biodiversity
and Human Health: A State of Knowledge Review., 2015, http://apps.who.int/iris/bitstream/10665/174012/1/9789241508537 eng.pdf?ua=1

#? Louise H. Taplor et al., "Risk factors for human disease emergence’, Philosophical Transactions of the Ropal Society of London. Series B: Biological Sciences 356, n® 1411

(29 July 2001): 983-89, https://doi.org/10.1098/rstb.2001.0888

23 Jean-Frangois Silvain, Robin Goffaux and Héléne Soubelet, article on the mobilisation of the French Foundation for Biodiversity Research to examine the links berween
COVID-19 and biodiversity: "Mobilisation de la FRB par les pouvoirs publics frangais sur les liens entre Covid-19 et biodiversité'; 15 May 2020, 57 (in French).

2 (IPBES, 2019)

%% Kate E. Jones et al., "Global Trends in Emerging Infectious Diseases’, Nature 451, n° 7181 (21 February 2008): 990-93, https://doi.org/10.1038/nature06536 ; Elizabeth

H. Lob et al., "Targeting Transmission Pathways for Emerging Zoonotic Disease Surveillance and Control'y Vector Borne and Zoonotic Diseases (Larchmont, N.Y.) 15, n° 7
(July 2015): 432-37, https://doi.org/10.1089/vbz.2013.1563 ; J. A. Patz et al., "Effects of Environmental Change on Emerging Parasitic Diseases'; International Journal for

Parasitology 30, n° 12-13 (November 2000): 1395-1405, https://doi.org/10.1016/50020-7519(00)00141-7

%0 Lobetal, "Targeting Transmission Pathways for Emerging Zoonotic Disease Survetllance and Control”.

7 Dasgupta, P. 2021, "The Economics of Biodiversity: The Dasgupta Review'".
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BOX 4: BEYOND AN ANTHROPOCENTRIC APPROACH TO THE VALUE OF

BIODIVERSITY

The notion of biodiversity, a concept that emerged
in the 1980s, refers to human interactions with
nature, and therefore to the values that people
place on nature. We can identify three categories
of values (FRB, 2015) instrumental values
(biodiversity is considered as a means for serving
ends other than itself, in particular, it provides
services for human societies); relational values
linked, for example, to the regulatory, cultural or
aesthetic importance of biodiversity for humans;
and, finally, intrinsic values (biodiversity is
considered to be an end in itself, independent of
the use that can be made of it).

Instrumental values of biodiversity are now
at the forefront of management decision-
making. They have led to the development of
the concept of ecosystem services: biodiversity
must be protected because humans depend
on it. Instrumental values also underlie a
notion of sustainable development based on
a very economic interpretation of biodiversity
conservation.

Environmental ethics have emerged and
disciplines such as philosophy and anthropology
have debated the notion of anthropocentrism,
which places humans at the centre of the
universe; the moral responsibility of humans to
protect biodiversity, even if it does not “benefit”
them; the relationship between humans and non-
humans; and the profound separation of humans
and nature in Western thought.

Recognising the intrinsic value of biodiversity may
be one of the best ways to enable it to maintain
an evolutionary trajectory that is not imposed
by immediate or future human interests”’ This
approach, described as “evocentric”, should help
to respect the evolutionary potential and the
processes that allow living organisms to adapt
while reducing the human footprint on biodiversity.

Héléne Soubelet,
Director, French Foundation for Research on Biodiversity

P The spillover effects of the biodiversity crisis on the climate

The conservation and sustainable management of
biodiversity is critical in the fight against climate
change. Nature plays an important role in storing
carbon:” more than half of the carbon emissions in
the atmosphere are absorbed by natural sinks such as
the oceans (surface and deep waters), vegetation and
soils. The recent joint report published by the IPBES
and IPCC” highlights these interactions, indicating
that each of the crises we are facing (climate change
and biodiversity loss) is closely linked to the other,
and that solutions must be designed for both issues.

The destruction of marine and terrestrial ecosystems
therefore actively contributes to the increase in the
concentration of greenhouse gases in the atmosphere,
in particular by releasing previously stored carbon.”

For example, 5-14% of global GHG emissions are
due to land use and land transformation (including
deforestation  and  peatland  degradation),”
exacerbating climate change.

2 https://www.fondationbiodiversite.fr/wp-content/uploads/2019/10/FRB-Rapport-valeurs-biodiversite-1.pdf

2 Sarrazin et Leconte, 2016.

5 Jambeck et al. 2015,

I Pirtner, Hans-Otto et al., "IPBES-IPCC Co-Sponsored Workshop Report on Biodiversity and Climate Change" (Zenodo, 24 June 2021),

https://doi.org/10.5281/ZENODO.4782538

32 - . . . ~ . . ~ . . .
7% IPBES, «Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem

Services. E. S. Brondizio, J. Settele, S. Diaz, and H. I Ngo (editors)».

% PR. Shukla et al., "IPCC Climate Change and Land: Foreword Technical and Preface’; Climate Change and Land: an IPCC special report on climate change,
desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems, 2019, 35-74.
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DIRECT CAUSES OF BIODIVERSITY LOSS

The IPBES 2019 report explains the direct and indirect drivers of this dramatic biodiversity loss, as shown in Figure 8.
We will now detail the main direct factors contributing to biodiversity loss.

DRIVERS
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EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION
47% W Natural ecosystems have declined by

47 per cent on average, relative to their
earliest estimated states.

SPECIES EXTINCTION RISK

25% Approximately 25 per cent of species are
already threatened with extinction in
most animal and plant groups studied.

T \ ECOLOGICAL COMMUNITIES
230, = Biotic integrity—the abundance of naturally-
present species—has declined by 23 per
cent on average in terrestrial communities.*

BIOMASS AND SPECIES ABUNDANCE
The global biomass of wild mammals has

82% M fallen by 82 per cent.* Indicators of
vertebrate abundance have declined
rapidly since 1970

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

729% W 72 per cent of indicators developed by
indigenous peoples and local communities
show ongoing deterioration of elements
of nature important to them

* Since prehistory

Figure 8: Examples of global declines in nature, emphasising declines in biodiversity, that have been and are being caused by direct and indirect
drivers of change. Source: (IPBES, 2019).

p Habitat destruction and disturbance

The primary direct cause of biodiversity loss is habitat
and land-use change, primarily terrestrial. A habitat
refers to the living spaces suitable for animal or plant
species. Itincludes living beings as well as the physical
and chemical elements interacting with them.

Today, 75% of the terrestrial environment and 40%
of the marine environment are severely degraded’
according to the 2019 IPBES report. Half of the
Earth’s surface is used by humans (agricultural land,
grasslands, pastureland, cities and infrastructure,
transport in particular). This is primarily due to the
expansion of agriculture and this pressure has been
mainly to the detriment of tropical forests. The 2019
IPBES report indicates that, from 1980 to 2000, half of
agricultural expansion (100 million hectares) was at the
expense of intact tropical forests, including 42 million

¥ (IPBES, 2019).

hectares for cattle breeding in Latin America and an
additional 7 million hectares in South-East Asia for
plantations, 80% of which were for oil palm.

Although they only occupy 3% of the total land
area, the development of cities (e.g.: urban sprawl)
also exerts a harmful pressure on biodiversity,
particularly at the expense of other ecosystems
such as tropical and subtropical grasslands and
savannahs (urbanised areas doubled between 1992
and 2015 according to the same IPBES report).” The
increasing fragmentation of remaining natural areas
further contributes to the erosion of biodiversity.

55 David Potere et Annemarie Schneider, "A Critical Look at Representations of Urban Areas in Global Maps'; GegJournal 69, no 1-2 (10 October 2007): 55-80,
https://doi.org/10.1007/s10708-007-9102-z; Nancy B. Grimm et al., "Global Change and the Ecology of Cities'; Science (New York, N.Y.) 319, no 5864 (8 February
2008): 756-60, https://doi.org/10.1126/science.1150195; Gordon Mcgranahan et al., "Urban Systems'; 1* June 2005.
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» Climate change

The United Nations Framework Convention on Climate
Change (UNFCCC) defines climate change as “a change
of climate which is attributed directly or indirectly
to human activity that alters the composition of
the global atmosphere and which is in addition to
natural climate variability observed over comparable
time periods”. These changes affect biodiversity in
complex ways, directly or indirectly, and often in
interaction with other factors: temperature increase,
increase in the frequency of extreme weather
events, sea-level rise, ocean surface temperature
variations, ocean acidification, UV radiation, etc.

For example, rising temperatures (+1°C, +/- 0.2°C
since pre-industrial times)” and structural changes in
precipitation patterns eradicate or weaken sensitive
plant species (i.e., those with very specific soil and
climatic requirements), making them more vulnerable
to competition, which can prove fatal for most of
them. Animals are also greatly affected by temperature
change, which, for example, forces some species to
migrate to areas more suitable for their needs. This
phenomenon is called species distribution change.

Other direct effects of climate change are seen in
changes in the morphology, physiology and behaviour

p Overexploitation of resources

The overexploitation of natural resources by
humans is a third major factor in the loss of global
biodiversity, affecting both living biomass and
inert matter. It is also the main factor in the loss of
biodiversity in the oceans (via fishing). Between
1980 and 2010, global demand for renewable and
non-renewable raw materials increased threefold,
with the largest increase coming from the demand
for construction materials.” The exploitation of
biomass from agriculture, forestry, fishing, hunting
and other activities has doubled, especially in upper-
middle-income countries. This massive exploitation
is leading to the erosion of biodiversity and is
accelerating climate change, especially in tropical
forests and marine, coastal and Arctic ecosystems.

of some species. Some turtle species, forexample, reach
sexual maturity earlierin warmer years. The IPCC’s 2002
report on Climate Change and Biodiversity”” mentions
the case of a deer species that was observed to grow
faster in warmer springs, leading to increases in adult
body size. Climate change also has indirect effects on
animal populations: changes in their diets due to the
disappearance of plants that form food webs, or an
increase in the frequency and intensity of epidemics.

The PBL Netherlands Environmental Assessment
Agency and the IPCC* point out that all of these plant
and animal communities are likely to be severely
affected by the increased frequency of extreme
weather events (droughts, floods, forest fires, etc.).
The Australian fires in 2020 illustrate the impact of
these disasters on biodiversity. In New South Wales,
the most affected state, the government” estimated
that the fires covered 5.4 million hectares (including
2.7 million hectares of national parks), affecting
more than one billion animals across Australia.”

These phenomena are already being observed
and the IPBES estimates that half of all terrestrial
mammals’ and a quarter of all threatened birds will
be affected by the consequences of climate change.

Extracting resources beyond the capacity for renewal
of ecosystems and species leads to substantial
changes in the functioning of ecosystems and
contributes to the erosion of biodiversity.

Thesameistrueforfreshwaterabstraction.According
to the IPBES, 21 of the 37 aquifers have exceeded
their "sustainability tipping points". This is mainly
due to agriculture (69%), industrial uses (19%) and
direct consumption (12%). The consequences for
biodiversity are significant, especially in arid and
semi-arid regions: coupled with climate change,
freshwater withdrawals reduce run-off across river
basins, impair water quality, alter hydrological
regimes and degrade land.

0" Allen, M.R. et al., "Framing and Context. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-

industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty” (IPCC, 2018), https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15 Chapter]l Low_Res.pdf

7 IPCC, "Climate change and brodiversity”, 2002, https://doi.org/10.1007/978-981-10-3573-9 5

I8 (APCC 2002 ; Alkemade et al. 2009)

Y NWS Government, "NSW Fire and the Environment 2019-20 Summary. Biodiversity and landscape data and analyses to understand the effects of the fire

events." (Sydney, 2019).

0" Chris Dickman, "A statement about the 480 million animals killed in NS W bushfires since September - The University of Sydney'; 2020,
https://www.sydney.edu.au/news-opinion/news/2020/01/03/a-statement-about-the-480-million-animals-killed-in-nsw-bushfire

1 With the exception of bats.
*2 (IPBES, 2019).
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p Pollution

Global population growth, economic activities, energy consumption and industry are at the origin of various types of
pollution through the release of wastewater (treated or not) into the natural environment, nutrient-laden agricultural
runoff, industrial accidents (oil spills in particular), etc. The IPBES* estimates that pollution has increased at least
as fast as population growth. Pollution can be characterised according to the natural environment in which it occurs

(air, soil, freshwater and marine pollution).

Pollution can also be categorised according to the phenomena it causes:

e eutrophication (nitrogen and phosphorus) through
the use of fertilisers and the release of untreated
waste water;

e acidification (mainly linked to sulphur and
nitrogen emissions), in particular as a result of coal
combustion and fertiliser use;

e bioaccumulation (entry of metals, plastics,
hydrocarbons or other substances into food chains,
and the concentrated accumulation of these
substances in living beings);

e other (contamination, especially by ingesting or
inhaling of endocrine disruptors, plastics, heavy
metals, etc.).

BOX 5: NITRATE POLLUTION FROM AGRICULTURAL SOURCES

Nitrate pollution from agricultural  sources
has increased 4 to 20 times over the last
decade and has pushed us over the planetary
boundary for the nitrogen cycle (Figure 6).
These nutrients, transported by rivers to the
marine environment, cause algal blooms and
dead zones (or hypoxic zones), depleted in
oxygen. In 2008, there were 494 dead zones
worldwide and currently there are almost 700.*
Figure 9 shows the global distribution of recorded
dead zones. This phenomenon is also observed
in freshwater environments (water bodies, lakes,
ponds, etc.).”

Nitrogen pollution and soil saturation are also
responsible for the eutrophication of terrestrial
environments. Nitrate inputs massively fertilise
ecosystems and favour fast-growing, nitrogen-
tolerant plants such as grasses. This also leads
to the expulsion of nitrophobic plants.”” In some
regions, especially mountainous areas, the
characteristic flora is gradually being replaced by
species characteristic of agricultural plains, which
leads in turn to the disappearance of the animals
that depend on them, including certain insects, for
example.

Between 4.8 and 12.7 million tonnes of plastic waste reached the oceans in 2010.* Plastic microparticles, resulting from
the degradation of this waste, are ingested by marine organisms. Their bioaccumulation in the food chain disturbs
many species. If plastic pollution trends continue, there will be as many tonnes of plastic in the ocean as there are
tonnes of fish by 2050.

* (IPBES, 2019).
“ (Laffoley and Baxter, 2019).

* Denise Breitburg et al., "Declining oxygen in the global ocean and coastal waters'; Science 359, n° 6371 (5 January 2018): eaam7240,

https://doi.org/10.1126/science.aam7240
0 (Celllier, Rochette et Faverdin, 2012).

v Jambeck et al., "Plastic Waste Inputs from Land into the Ocean'!
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Figure 9: Global distribution of deoxygenated marine areas. Dead (or hypoxic) areas are shown as red dots.

p The proliferation of invasive species

Invasive species are species that are accidentally or
intentionally introduced outside their original territory
and proliferate, eventually crowding out native species
because of diminishing resources or because they
become predators of native species.

The globalisation of trade, the expansion of trade
networks, the increase in human mobility, the continued
degradation of natural habitats and climate change are
the main factors driving the introduction of invasive
species into intact ecosystems (via ballast water,
packaging, unprocessed commodities such as wood,
plants, etc.). Increased tourism and international trade
(and therefore increased transport) also increase the

risk of introducing these species. Among the most
rampant invasive species are the black rat (Rattus rattus,
present in 23% of countries worldwide), the water
hyacinth (Eichhornia crassipes, 30% of countries), the
mosquito fish (Gambusia holbrooki, 30% of countries),
the round nutsedge (Cyperus rotundus, 37%) and the
Australian mealybug (Icerya purchasi,42% of countries).”

About one-fifth of the Earth’s surface, encompassing
many rich ecosystems, is threatened by the invasion
of plants and animals. Across 21 countries that have
prepared detailed data, the number of invasive alien
species per country has increased by an average of
70% since 1970.%

BOX 6: THE VULNERABILITY OF ISLAND SYSTEMS

Island ecosystems are particularly susceptible
to invasion by invasive alien species because
endemic species have generally evolved in the
absence of competition from other species,
predation or exposure to pathogens. Geographic
isolation limits the immigration of new species
and allows endemic species to thrive due to
reduced exposure to predators and reduced
competition for resources.

In this context, the introduction of invasive alien species
to island ecosystems has negative consequences
for their biodiversity, and it can become the major
factor behind species extinction in these ecosystems.
However, the most frequent invasive alien species
in these ecosystems can be documented and
controlled:” The historical example of the introduction
of rabbits to Australia illustrates the specificity of
island ecosystems.

* Anna J Turbelin, Bruce D Malamud, et Robert A Francis, "Mapping the global state of invasive alien species: patterns of invasion and policy responses'; Global
Ecology and Biogeography 26, n° 1 (1" January 2017): 78-92. https://doi.org/10.1111/geb.12517

* (IPBES, 2019).

0 James C. Russell et al., "Invasive Alien Species on Islands: Impacts, Distribution, Interactions and Ma

(December 2017): 359-7. https://doi.org/10.1017/5S0376892917000297
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BUSINESS-RELATED ISSUES IN BIODIVERSITY LOSS

» Companies’ responsibility in the biodiversity crisis

Companies of all sizes contribute directly or indirectly
to each of the pressures on biodiversity presented
above, notably through their supply chains, their
direct activities and the downstream part of their
value chain. Sourcing choices (location, type of
sourcing, timing of sourcing) can, for example,
influence deforestation, overexploitation of resources,
pollution, etc.

Companies’ impact on biodiversity varies greatly
depending on their sector of activity. Studies
conducted by the PBL Netherlands Environmental
Assessment Agency, CDC Biodiversité and a
consortium composed of the United Nations

Environment Programme and the Global Canopy
NGO’’ have proposed a classification of business
sectors according to their level of dependence and
the extent of theirimpacts on biodiversity. The IPBES,
meanwhile, cites fisheries, agriculture, forestry
(for timber and wood energy), non-timber forest
products, mining, urbanisation and infrastructure
development, tourism and transport.”

On the basis of this work and Iceberg Data Lab’s
assessments, the following table provides a
summary of the sectors with the highest probability
and level of impact. These cover a large share of
overall economic activities.

Table 1 - Level of biodiversity dependencies and impact by sector of activity.
Source: ICEBERG DATA LAB, 2020. Inspired by PBL 2017, CDC Biodiversité 2018 and UNEP-WCMC 2020.

. s . Biodiversit
Sector (NACE section) Sector (NACE division) Risk level . o Y
impact

AGRICULTURE, FORESTRY AND FISHING | C"OP and animal production, huntingand related | )\ cicaNT | SIGNIFICANT
service activities

ELECTRICITY, GAS, STEAM AND AIR Production and distribution of electricity, gas,

CONDITIONING SUPPLY steam and air conditioning SIGNIFICANT | SIGNIFICANT
Mining of coal and lignite

MINING AND QUARRYING = URElON OGS P Ele m A el s SIGNIFICANT | SIGNIFICANT
Mining of metal ores
Other mining and quarrying

MANUFACTURING Manufacture of food products SIGNIFICANT | SIGNIFICANT
Manufacture of furniture

ARTS, ENTERTAINMENT AND Sports activities and amusement and recreation

RECREATION activities SIEFEAIE S

WHOLESALE AND RETAIL TRADE; Retail trad  of motor vehiclos and

REPAIR OF MOTOR VEHICLES AND ctalitrace, except ot motorvenicies an SIGNIFICANT | SIGNIFICANT
motorcycles (food)

MOTORCYCLES

TRANSPORTATION AND STORAGE e Rrifpeit: e i rpei e o pelines MEDIUM SIGNIFICANT
Water transport

1 (Kok et al. 2017: Berger et al. 2018, UNEP et Global Canapy 2020)

7 IPBES, "Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem

Serwices. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors)".

o7 NA: Insuficient information.
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» What are the consequences for companies?

Economic actors must consider biodiversity issues
and place them at the heart of their strategy for
many reasons. In 2020, the World Economic Forum®*
identified biodiversity loss as the "second most
impactful and third most likely risk" between now
and 2030.

Companies exploit natural capital directly or indirectly
as part of their operations and they are reliant on
the provision of ecosystem services to function
properly. All economic activities are at least indirectly
threatened via their supply chains.

From agriculture and construction through to new
technologies, tourism and the pharmaceutical industry,
economic activities use nature, either by extracting
or exploiting natural resources (renewable or not), or
by exploiting ecosystem services (regulating services,
cultural services, etc., see above).

Economic actors are therefore exposed to the degradation of natural capital, biodiversity and ecosystem

services in many ways:

» Risks related to companies’ dependence on
nature: companies’ dependence on ecosystem
services, especially in terms of regulating the
climate and weather events. The pollination
service (supply service) is a classic example
of the dependence of certain economic actors
and value chains on the provision of ecosystem
services.

e Risks related to biodiversity loss: directly
related to dependence on nature, companies
that exploit natural resources (renewable and
non-renewable) are dependent on these stocks
of resources. Biodiversity provides, amongst
other things, so-called "provisioning" services,
i.e., nature’s capacity to provide the food, raw
materials (such as wood), fresh water and
medicinal resources on which some economic
actors depend to maintain their activity.

o (World Economic Forum 2020b).
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e Transition risks: companies must comply with an
increasingly demanding environment with regard to
biodiversity conservation (regulatory, technical and
operational constraints, customer preferences). This
involves capital or operational expenditure to reorient
supply chains; to adapt production processes to reduce
their impacts; or to install ecosystem monitoring,
preservation or restoration systems.

* Reputational risks: companies with a high impact on
biodiversity (see Table 1) are likely to be singled out
by public, private or civil society actors as being partly
responsible for the erosion of biodiversity and this may
negatively affect their image, potentially damaging
the smooth running of their business. Moreover, the
younger generations are increasingly aware of the
need to protect biodiversity and companies that are
not taking a genuinely virtuous approach may find it
difficult to recruit.



Figure 10, taken from a PWC report,” assesses In August 2021, the Banque de France published an

the level of direct and indirect dependence on article” exploring biodiversity-related financial risks.
biodiversity in 22 sectors of activity. For example, It highlights the complexity and uncertainty of the
forestry, agriculture, fisheries and aquaculture, subject and proposes a first quantitative estimate of the
agribusiness, heat utilities, construction and dependencies of the French financial system on different
electricity generation are sectors that are strongly, ecosystem services and its impacts on biodiversity. For
or even totally, dependent on nature for their direct example, the article estimates that 42% of the value of
activities. stocks and bonds held by French financial institutions

comes from issuers that are highly dependent on at
least one ecosystem service. It also estimates that the
terrestrial biodiversity footprint of the portfolio analysed
corresponds to the artificialisation of one quarter of the
surface of metropolitan France.
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Figure 10: Lllustrates the percentage gross value added (direct and in the value chain) that is dependent on nature in 22 global industries. High
dependency is indicated in red, medium in orange and low in pellow. Source: PwC, 2020.

7 WEF (2020) Nature Risk Rising: Why the Crisis Engulfing Nature Matters for Business and the Economp. New Nature Economy Series. World Economic Forum
in collaboration with PwC. © World Economic Forum.

0 Bangue de France. A "Stlent Spring” for the Financial System? Exploring Biodiversity-Related Financial Risks in France. R. Svartzman, E. Espagne, J.
Gzzutlrey, P Htmﬁz -Lazaro, M Salin, TAllen ] Berger ] Calzz: A Godin, A. Vallier.
. fi tem-exploring-biodiversity-related-financial-risks-france
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THE INTERNATIONAL BIODIVERSITY

CONSERVATION AGENDA

Aglobal political reflection on biodiversity conservation
waslaunched backin 1980 with the "World Conservation
Strategy: Living Resource Conservation for Sustainable
Development" commissioned by the United Nations
Environment Programme (UNEP) and the IUCN. This
reflection really took off after the Earth Summit in
Rio de Janeiro in 1992 and the establishment of the
Convention on Biological Diversity (CBD).

The CBD is the first international convention dealing
with biodiversity issues. It is not especially binding
on the signatory states, giving them a wide scope for
interpreting their commitments. The 6™ Conference
of the Parties (COP 6) in 2002 was notable for the
stronger commitments made by the Heads of State
and Government of the Convention, who committed to
significantly reduce the rate of global biodiversity loss
by 2010. The year 2002 was also marked by the World
Summit on Sustainable Developmentin Johannesburg,
which resulted in a similar objective of significantly
reducing the current rate of biodiversity loss at global,
regional and national levels.

In 2008, the 9% Conference of the Parties to the
Convention on Biological Diversity (CBD) (COP 9)
agreed to establish the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services
(IPBES).

In 2010, the COP 10 delegates adopted a strategic plan
for the period 2011-2020, comprising the Aichi Targets:
20 ambitious targets to halt global biodiversity loss.
These include making all people aware of the value of
biodiversity and the actions they can take to conserve
it and use it sustainably; halving the rate of loss of
all natural habitats; and preventing the extinction
of known threatened species and improving their
conservation status.

Despite this succession of international events and
commitments to biodiversity conservation since
1990, the decline in biodiversity has continually
worsened.

¥ (Secretariat of the Convention on Biological Diversity, 2020).
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An examination of the results of the 20 Aichi Targets,
set for 2020, reveals failure. According to the 5%
Global Biodiversity Outlook Report (GBO-5),”” the
CBD member states have failed to achieve any of
the 20 targets (although six are in the process of
being achieved according to the UN).

For example, the 5" Aichi Target is defined as follows,
"By 2020, the rate of loss of all natural habitats,
including forests, is at least halved and where
feasible brought close to zero, and degradation and
fragmentation is significantly reduced."

In 2020, the Secretariat of the Convention on
Biological Diversity considered this target to be
unmet. According to the GBO-5 Report, "The recent
rate of deforestation is lower than that of the
previous decade, but only by about one third, and
deforestation may be accelerating again in some
areas. Loss, degradation and fragmentation of
habitats remains high in forest and other biomes,
especially in the most biodiversity-rich ecosystems
in tropical regions. Wilderness areas and global
wetlands continue to decline. Fragmentation of rivers
remains a critical threat to freshwater biodiversity.
The target has not been achieved."

Progress has been limited or non-existent for a third
of the targets set out in these conventions, and it is
even negative in some cases. As explained above (see
Figure 11), these various initiatives have so far failed
to halt biodiversity loss.

Biodiversity should have been on the international
policy agenda in 2020, but the COVID-19 crisis pushed
these deadlines to 2021.

The COP 15, whose objective is to update the Aichi
Targets to produce new ones for the period 2020-
2030, with a vision for 2050, was meant to be held
in China in April 2022 (instead of autumn 2020) after
having been postponed three times. It will officially
be held in Montreal from 7 to 19 December 2022.



The World Conservation Congress, organised by the
IUCN, which was supposed to take place in Marseille
in June 2020, was finally held in September 2021.

Although  the post-2020 global biodiversity
framework is still far from being set, consultations
and negotiations among COP stakeholders have
already taken place remotely and in the run-up to
the December 2022 COP. In February 2020, the CBD
Secretariat published a draft post-2020 framework for
global biodiversity conservation.”

Figure 11 proposes three trajectories for 2015-
2050, corresponding to different global biodiversity
ambitions (continued decline, stabilisation or
restoration of biodiversity by 2050). These ambitions
and trajectories are currently being discussed by CBD
stakeholders and will be on the agenda at the COP 15.
The level of ambition of the agreement reached will
be decisive in encouraging the economic and financial

world to act for biodiversity.

“Develop national strategies, plans or
programmes for the conservation and
sustainable use of biological diversity;
Integrate [...] the conservation and
sustainable use of biological diversity
into relevant sectoral or cross-sectoral
plans, programmes and policies”
CBD
“...achieve by 2010
% a significant reduction
Q2 of the current rate of
E. biodiversity loss”
2 COP6 UN decade of Biodiversity P
£ (2011-2020): strategic plan, o
% twenty biodiversity targets ’
across five strategic goals ,*
Aichi ¢
,
Observed trends Targets !
\ ,
s,
,
,
. i _ . | Modelled
SLLTNR T S projections
Extrapolated ~~.
trends .
S
T T T T T
1970 1990 2010 2030 2050

Figure 11: Biodiversity declines have continued despite repeated policy commitments aimed at slowing or halting the rate of loss. The
Strategic Plan for the Convention on Biological Diversity (2010-2020) includes the 20 Aichi targets to be achieved by 2020. The 2050
vision requires a much more ambitious goal, which will necessitate recovery of biodiversity and bending the curve by 2030. Black lines
show actual trends (to 2015), dashed lines show extrapolation of past trends into projections of decline (red), stabilisation (yellow) or

restoration (green) of global biodiversity.”’

o https://www.cbd.int/article/zero-draft-update-august-2020

7 Georgina M. Mace et al., "Aiming higher to bend the curve of biodiversity loss', Nature Sustainability 1, no 9 (2018): 448-51,

https://doi.org/10.1038/541893-018-0130-0
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THE ROLE OF INVESTORS
IN BIODIVERSITY
CONSERVATION

CONSERVATION FINANCE

p Biodiversity has a very significant economic value

Valuing nature’s contribution to global wealth in
economic terms is a problem that continues to
mobilise significant research efforts. This raises
the question of valuing nature and also of the
economic evaluation of ecosystem services,
while at the same time requiring a detailed and
exhaustive understanding of the functioning of
natural systems, which researchers are still far
from having achieved.

60

(Costanza et al, 2014).
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In this context, there have been various attempts to
quantify the value of nature. A study by the Crawford
School of Public Policy, for example,” defines the value
of ecosystem services as the relative contribution of
ecosystems to the goal of sustainable human well-
being. Although it examines the monetary value of
ecosystem services, the report is careful not to refer to
the market value of nature. In 2011, global ecosystem
services were estimated to be worth between
USS$125-145 trillion per year and the loss of ecosystem
services, due to land-use change alone, were
estimated at between US$4.3-20.2 trillion per year
(depending on the unit values used).



BOX 7: ACADEMIC FOCUS: THE VALUE OF ECOSYSTEM SERVICES

The scientific literature has a twofold interest
in the economic value of ecosystem services:
firstly, because biodiversity is a source of value
for society (Chevassus-au-Louis et al. 2009), and
secondly, because the behaviour of economic
agents has undeniable impacts on biodiversity.
As a useful and scarce resource, biodiversity is
studied by the conceptual and methodological
framework of economics. Being able to reflect the
extent to which ecosystem services contribute
to the economy is seen by economists as a
crucial element in strengthening investments
and, more broadly, in designing measures for the
management and conservation of these services.

There are two major studies on this subject:

Firstly, the study by Robert Costanza et al. (2014),”
which marked the beginnings of the concept of
estimating ecosystem services, based on a very
broad consideration of the ecological literature
— in particular changes in the area of biomes
(e.g: temperate forests, grasslands, coral reefs,
etc.). This is crucial, as the loss of biome area due
to land-use change is responsible for a vast share
of the loss of ecosystem services. According to
Costanza et al. the value of ecosystem services is
thus the relative contribution of ecosystems to the
goal of “sustainable human well-being”.

While noting that ecosystem services are public
goods or common pool resources,” the study aims
to estimate the global value of ecosystem services,
based on updated unit service values and land-
use change estimates between 1997 and 2011 that
have altered the flow and degree of functionality
of ecosystem services (ie, decreases in the area
of high-value ecosystem services per hectare,
particularly in tropical forests, wetlands and coral
reefs). The estimate for the total global ecosystem
services in 2011 is between US$125-145 trillion per year,
with the loss of ecosystem services from 1997 to 2011
estimated at between US$4.3-20.2 trillion per year.

% change since 1992

Although part of this contribution is included in GDP,
a large part is not, as it remains embedded in non-
marketed services (e.g: climate regulation or storm
protection). However, the study points out that the
latter remain more important in terms of relative
magnitude than the sum of traded goods and
services in GDP. The present value of these changes
in stocks and flows of ecosystem services is thus a
key component of wealth.

More recently, the economist Partha Dasgupta
coordinated and published the report “The
Economics of Biodiversity” (Dasgupta et al, 2021). In
its 21 chapters, the report provides a comprehensive
economic overview of the valuation of ecosystem
services and of the loss of capital over the last
30 years, and the impact on individuals and
economies. Citing a study by Managi and Kumar
(2018), the report points out, for example, that
although global produced capital per capita
has doubled and human capital per capita has
increased by about 13% since the early 1990s, the
value of natural capital resources per capita has
decreased by almost 40%, as shown in Figure 12.
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Figure 12: Global Wealth Per Capita, 1992 1o 2014.
Source: Manage and Kumar (2018).

Charlotte Gardes, Doctoral student in financial and environmental economics at Paris || Panthéon-Assas University,
on climate risk. Climate and financial stability expert at the International Monetary Fund

1" Robert Costanza et al. (2014). Changes in the global value of ecosystem services. Global Environmental Change. Volume 26. Pages 152-158.
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more to use or non-use values than to exchange values.

In this respect, R. Costanza reminds us that ecosystem services are rival goods but non-excludable. The non-market values estimated for these services thus relate

3 The Economics of Biodrversity: The Dasgupta Review (publishing.service.gov.uk).
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file/962785/The Economics of Biodiversity The Dasgupta

Review_Full Report.pdf
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In a 2020 report, the World Economic Forum®
estimated that US$44 trillion of economic value
generation is highly or moderately dependent on
nature, namely half of global GDP. Other studies®
show that if deforestation continues in Latin

America and if 20-25% of the forest area existing in
1990 disappears (we were at about -17% in 2020),
droughts will increase significantly in the region,
leading to agricultural production losses in the order
of US$422 million for Brazil alone.

» Market actors focused on "Conservation and Restoration Finance"

Ecosystem Marketplace defines conservation investments as "Investments intended to return principal or generate
profit while also resulting in a positive impact on natural resources and ecosystems."”

Several economics actors are likely to act financially in ways that benefit biodiversity:

» Financial market actors (institutional investors,
public and commercial banks, and specialised
investment funds) can have a leverage effect by
integrating biodiversity into their investment
strategy, asset management and loan issuance:
either by avoiding financing companies whose
activities are harmful to biodiversity, or by
financing companies that contribute to the
restoration or conservation of biodiversity.

¢ Project developers (as well as businesses and the
innovation sector) design and implementinnovative
biodiversity projects, technologies and services.

e Technical support companies provide expertise
and know-how to assist financial actors and project
developers.

The projects funded can be classified into three categories, in line with to the UN Development Programme:*”’

e Funds to preserve and/or restore biodiversity
(primarily conservation activities, but also
regeneration);

* Investments in business activities with a positive
impacton biodiversity (e.g.: sustainable agriculture
and sustainable fisheries); and

A survey of 62 asset managers and owners by
The Nature Conservancy” reveals that increasing
numbers of investors are active in natural capital
conservation, particularly investments in forestry
and natural land protection, sustainable agriculture,
freshwater resources, coastal resilience (mangroves,
corals), fisheries and oceans, and natural flood control
mechanisms.

Understanding the economic importance of
biodiversity involves assessing the unique role
of natural capital as a fundamental driver of

* Market transactions backed by carbon allowance
systems, for example.

economic activity. Standard economic models of
production assume that labour, capital and land/
nature are substitutable. However, the regulating
services provided by biodiversity and the ecosystem
services that underpin all economic production are
generally not substitutable, as highlighted in the final
report of the Independent Review on the Economics
of Biodiversity (Dasgupta, 2021 - see Box 7 above).
Natural capital is thus only partially substitutable
by labour and human capital. It is decoupled from
inflation, does not depreciate and renews itself if it
is protected.

' World Economic Forum, "Nature Risk Rising: Why the Crisis Engulfing Nature Matters for Business and the Economy”. 2020,

http://www3.weforum.org/docs/WEF New Nature Economy Report 2020.pdf
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Jon Strand et al., "Spatially Explicit Valuation of the Brazilian Amazon Forest’s Ecospstem Services’, Nature Sustainability 1, no 11 (November 2018):

657-64, https://doi.org/10.1038/541893-018-0175-0 and A. M. Makarieva et al, "Why Does Air Passage over Forest Yield More Rain? Examining
the Coupling between Rainfall, Pressure, and Atmospheric Moisture Content™') Journal of Hydrometeorology 15, no 1 (1" February 2014): 411-26,

https://doi.org/10.1175/JHM-D-12-0190.1

" Kelley Hamrick, "State of Private Investment in Conservation 2016: A Landscape Assessment of an Emerging Market”, December 2016, 80.
” UNDP, "Moving Mountains - Unlocking private capital for biodiversity and ecosystems” (New York: BIOFIN, 2020).

8 'The Nature Conservancy and Environmental Finance, "Investing in Nature: Private finance for nature-based resilience’; November 2019.
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» Financial flows well below requirements

Compared to the impressive economic value of nature,
the financial flows for its preservation, which are
difficult to estimate, nevertheless seem very limited
and are insufficient on an international scale. The
OECD estimated at the beginning of 2020 that only
US$78-91 billion were dedicated to biodiversity
conservation.

The private sector is insufficiently engaged in this
respect. The 2012 Little Biodiversity Finance Book
estimated that 80% of funding came from the public
sector, and of the 20% sourced from the private sector
(US$10.5 billion according to the same publication),
13% came from beneficiaries of ecosystem services and
7% from polluting actors. The Little Book of Investing
in Nature (2021)” estimates that in 2020, public
investments represented 73% of total biodiversity-
related investments.

Finally, the involvement of the financial sector remains
marginal. According to a GIIN study,” only 3% of
the investment portfolios of impact investors, i.e.,
USS$3.2 billion, are directed towards biodiversity.

However, the real needs for financing biodiversity and
achieving the CBD objectives are estimated by the
Convention on Biological Diversity and the IPCC” at
between US$150-440 billion per year, i.e., 3 to 8 times
the funds mobilised in 2010. Credit Suisse and WWF
Switzerland™ estimate that conservation investment
needs are in the order of US$200-300 billion per year.
A study published in 2020” following a collaboration
between the Paulson Institute, The Nature Conservancy
and the Cornell Atkinson Center for Sustainability gave
higher figures: an estimated US$722-967 billion are
required to protect biodiversity. The financing gap to
ensure the conservation of natural capital may be in the
order of 80-85% of this amount, representing between
US$600-850 billion.

Soil conservation is the most capital-intensive area. It
is also the major cause of biodiversity loss (see Part 1 of
the present report), with half of the world’s arable land
currently dedicated to agriculture. By 2050, around
45% of global capital needs will relate to supporting
the transition to sustainable agriculture (reduction of
nitrogen fertiliser and pesticide use), according to ajoint
study by the Paulson Institute, The Nature Conservancy
and the Cornell Atkinson Center for Sustainability.”

Another funding need is the fight against invasive
species, including research and development, control
and eradication. The funds required are expected to
amount to US$36 billion by 2050.”

The market is therefore far from being sufficiently
mobilised, which can be explained by the lack of
tools for valuing natural assets. The financial markets
calculate the value of these assets in terms of future
cash flows or their market value. The value of nature
itself, the services it provides and the cost of using
natural capital are not accounted for, so this value is
not currently captured by the market.

Biodiversity, and more broadly natural capital, are
subjecttothe "tragedy of the commons" (as theorised
by Garrett Hardin in 1968), and in particular to the
free rider problem (Olson, 1965). Individuals and
societies can overexploit natural services beyond
their sustainability limits without bearing the cost
of this destruction. In addition to this problem, there
is the issue of the mobility of animal species, since
while a forest is a real estate asset that can be valued,
the life that inhabits it is not. It is also mobile and
sensitive to potentially external pollution.

" Tobin de la Puente et A. Mitchell, "The Little Book of Investing in Nature - a Simple Guide to Financing Life on Earth” (Oxford: Global Canopy, 2021).

0 (Annual Impact Investor Survey, 2018).

I cBD High-Level Panel, "Resourcing the Aichi Biodiversity Targets: An Assessment of Benefits, In-vestments and Resources Needs for Implementating the Strategic
Plan for Biodiversity 2011-2020", Second Report of the High-Level Panel on Global Assessment of Resources for Implementing the Strategic Plan for Biodiversity
2011-2020 (Montreal: High-Level Panel on Global Assessment of Resources, 2014), https://www.cbd.int/financial/hlp/doc/hlp-02-report-en.pdf; IPBES, "Global
assessment report on biodiversity and ecosystem services of the Intergovernmental Science- Policy Platform on Biodiversity and Ecosystem Services. E. S. Brondizio,

J- Settele, S. Diaz, and H. T. Ngo (editors)".
72

https://www.cbd.int/financial/privatesector/g-private-wwf.pdf

Crédit Suisse and WWEF Switzerland, "Conservation Finance Moving beyond Donor Funding toward an Investor-Driven Approach’; 2014,

73 (The Paulson Tnstitute, The Nature Conservancy and Cornell Atkinson Center for Sustainability, 2020).

" Ibid
7 Ibid
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Finally, the financial flows dedicated to activities that
have a negative impact on biodiversity (see Table 1)
represent two to four times those currently dedicated
to conservation, with a study by Deutz et al. 2020
estimating that these "brown" flows represent around
US$275-540 billion per year.””

In this global context where financial flows
have not yet risen to the challenge, spending on
biodiversity nevertheless more than doubled

in France between 2000 and 2015. In 2017, EUR
2,226 million were mobilised for the conservation of
biodiversity and landscapes (National Biodiversity
Observatory) and the objective of the Grenelle
1 law of 2009 to increase State spending to EUR
300 million per year by 2013 has been achieved.
France has also made an international commitment
to fund biodiversity initiatives as part of its official
development assistance and to maintain a level of
aid of at least EUR 212 million per year until 2020.

THE INCREASING MOBILISATION OF PRIVATE

FINANCIAL INSTITUTIONS

In order to meet the financing needs for conserving and restoring ecosystems, but also to redirect financing towards
projects with a limited negative impact on biodiversity, private financial institutions are changing their practices,
spurred on by new regulations (Investing in projects with sustainable agricultural or forestry production, page 33)
or collective initiatives (Investing in certificate systems that value environmental or climate conservation, page 34).

p A rapidly evolving regulatory framework

In terms of the fight against global warming, the
erosion of biodiversity is both a global issue, which
justifies coordinated international action, and a local
issue, which justifies specific regulations in each
region. At the global level, the Aichi Targets for the
period 2012-2020 and the post-2020 framework that
is expected to be defined at the COP 15 define targets
that focus on public policies,

but increasingly involve the private sector, especially
for financial targets. This biodiversity-specific
framework complements the Paris Agreement and the
17 UN Sustainable Development Goals (2015).

The European Union and French regulatory
frameworks are therefore evolving to meet these new
objectives.

In the European Union, an action plan for sustainable finance that integrates biodiversity via the taxonomy and

the related transparency requirements

In2018,the European Commission published anaction
planonfinancingsustainablegrowth.” Theactionsare
structured around three main objectives: j) reorienting
capital flows towards sustainable investments, ii)
managing the financial risks of climate change,
resource depletion, environmental degradation
and social issues, iii) fostering transparency and a
long-termism in economic and financial activities.

70 (Deutz et al. 2020).

7 https://ec.europa.eu/info/publications/sustainable-finance-renewed-strategy._fr
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The plan comprises ten actions, including the
establishment of a taxonomy of sustainable activities
that will underpin efforts to ensure the transparency
of non-financial and financial companies’ activities.
The taxonomy will also serve as the basis for creating
standards and labels for financial products and
instruments. In addition, the plan aims to strengthen
the requirements for institutional investors, asset



managers and banks to take sustainability criteria
into account in their investment decisions.

Several of these actions were also included in the
new sustainable finance strategy (2021).”

The European taxonomy (Regulation (EU) 2020/852)
is one of the most important projects of this
strategy.

CLIMATECHANGE | CLIMATEcHANGE [IRGUEAGELIHEY
MITIGATION ADAPTATION
MARINE
RESOURCES

L | l

SUSTAINABLE USE

It defines technical criteria for six environmental
objectives to determine whether an economic
activity contributes significantly to at least one of the
objectives without significantly harming any of the
otherobjectives (do nosignificantharm - DNSH). At this
stage, only activities that can significantly contribute
to climate change mitigation and adaptation have
been defined (Figure 13).
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Figure 13: The Taxonomy Regulation published on 22 June 2020 establishes four additional environmental objectives to be fully implemented
by the end of 2022.”°

The Taxonomy takes biodiversity into account at two levels:

e Article 15 ("Substantial contribution to the
protection and restoration of biodiversity and
ecosystems") outlines the activities that can
significantly contribute to biodiversity. This
includes nature conservation activities, restoration
practices, and sustainable agriculture and forestry.
As with the climate change targets, these activities
and associated criteria will be further specified in a
complementary delegated act (provided for by the
regulation).

The taxonomy primarily concerns non-financial
companies, which will have to disclose the
proportion of their turnover, capital expenditure
and operational expenditure that is associated with
economic activities that qualify as environmentally
sustainable in accordance with the taxonomy (in
2022, only on the two objectives of mitigation and
adaptation). When this information is disclosed
through reporting requirements, financial companies
will have to communicate the "sustainable" part of
their balance sheet, their assets under management
and their investments ("light" reporting in 2023
and full reporting in 2024).” These obligations are
detailed in a delegated act published on 6 July
2021, under Article 8 of the taxonomy regulation.

In addition to the taxonomy, market participants
must integrate biodiversity issues under Regulation
(EU) 2019/2088 on sustainability-related disclosures
in the financial services sector (known as the
Sustainable Finance Disclosure Regulation, "SFDR").

78" https://ec.europa.eu/info/publications/210706-sustainable-finance-strategy en

¢ The targets cover the main pressures on biodiversity
(climate change, pollution) and meeting these
targets and respecting the "do no significant harm"
criterion will therefore help to reduce the impact on
biodiversity. Implementing the DNSH principle on
biodiversity may, however, prove to be difficult. Due to
the multidimensional nature of biodiversity, there are
generally no simple criteria for defining an acceptable
pressure threshold. The taxonomy therefore often
refers to the need for a prior impact assessment.

This regulation adopts a so-called "double materiality"
approach. Financial institutions must provide
information on the consideration of "sustainability
risks" (sustainability factors (including biodiversity)
that could have a negative impact on the financial
value of investments) and "adverse sustainability
impacts" (adverse impacts (including on biodiversity)
caused by the company’s investment policy).

In 2022, the European Commission adopted the
regulatory technical standards (RTS) associated with
thisregulation. These standards specify the mandatory
and additional indicators to be used by financial
institutions to report on adverse sustainability
impacts (principal adverse impact indicators).
Several of these indicators relate to pressures on
biodiversity (see Table 2 for indicators relating to
investments in companies): relating to climate
change (mainly through the reporting of greenhouse
gas emissions), to pollution (water and air), to land-
use change and to the overexploitation of resources.

79 " . . . . " . o
7 https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
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https://www.amf-france.org/fr/actualites-publications/dossiers-thematiques/taxinomie#Calendrier et _modalits dapplication
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Table 2: Biodiversity-related indicators from the SFDR regulatory technical standards.

Source: table based on https://www.eiopa.europa.eu/document-library/other-documents/principal-adverse-impact-and-product-templates-sustainable-

finance_en
Indicator Mandatory Additional Pressure on biodiversity
Scope 1 GHG emissions Mandatory Climate change
Scope 2 GHG emissions Mandatory Climate change
Scope 3 GHG emissions Mandatory Climate change
Carbon footprint Mandatory Climate change
GHG intensity of investee companies Mandatory Climate change

Share of investments in companies active in the fossil fuel sector | Mandatory Climate change
Share of non-renewable energy consumption and non-
renewable energy production of investee companies from ke Climate change
non-renewable energy sources compared to renewable energy
sources, expressed as a percentage of total energy sources
!Energy consumpt.lon in GWh per m|ll|or? EUR of revenue of Mandatory Climate change
investee companies, per high impact climate sector
Share of investments in investee companies with sites/
operatlon; l.o.cated inor r)earto blodlverS|Fy—senS|t|}/e areas kT e e ol
where activities of those investee companies negatively affect
those areas
Tonnes of emissions to water generated by investee companies .
o . . Mandatory Pollution

per million EUR invested, expressed as a weighted average
Tonnes of inorganic pollutapts equivalent per million EUR Additional Pollution
invested, expressed as a weighted average
Tonnes of air pollu_tants equivalent per million EUR invested, Additional Pollution
expressed as a weighted average
Share of investments in investee companies without carbon
emission reduction initiatives aimed at aligning with the Paris | Additional Climate change
Agreement
Share of.energy from non-renewable sources used by investee Additional Climate change
companies broken down by each non-renewable energy source
Share of investments in investee companies the activities of .

- . o . . Additional Land-use change
which cause land degradation, desertification or soil sealing
Share of investments in investee companies without - Land-use change, Pollution,

B B - . Additional o

sustainable land/agriculture practices or policies Overexploitation of resources
Share of investments in investee companies without Additional Pollution, Overexploitation of
sustainable oceans/seas practices or policies resources
1. Share of investments in investee companies whose
operations affect threatened species.
2. Share of investments in investee companies without a Additional Land-use change,
biodiversity protection policy covering operational sites Overexploitation of resources
owned, leased, managed in, or adjacent to, a protected area or
an area of high biodiversity value outside protected areas
Share of investments in companies without a policy to address Additional Land-use change

deforestation
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In France, strict reporting requirements that include biodiversity

In line with its position on climate change, France has
adopted regulatory obligations that go beyond the
requirements of the European Union. When it entered
into force in 2015, Article 173-VI of the French Energy
Transition for Green Growth Law was the first legal
obligationinthe world to require investors to reporton
how they considered climate risks in their investment
strategy and risk management. This legislation, which
significantly influenced the European Commission
in its adoption of the SFDR, has led to a significant
awareness among financial players in the Paris
market of the crucial nature of climate issues in their
investment activities.

In light of the adoption of the SFDR in November
2019°" (direct application in national law), the
French legislator amended the applicable law (from
Article 173-VI) in order to align the scope of market
participants concerned by French law with European
provisions (adding credit institutions’ portfolio
management activities, for example) and to go further

than European law in terms of reporting requirements
- in particular, with regard to biodiversity issues.

Article 29 of the French Energy-Climate Law of
November 2019 amended the applicable article of the
French Monetary and Financial Code (L. 533-22-1)”
accordingly. Its implementing decree, published on
27 May 2021, specifies, among other things, that the
reporting must include information on (i) investors’
biodiversityalignmentstrategies, withtargetsandaplan
for continuous improvement; and (ij) the identification,
measurement and management of risks arising from
biodiversity loss and their integration into investors’
risk management frameworks (Table 3). In particular,
the decree provides for the definition of objectives
for the year 2030, a long-term horizon consistent with
the sustainable development objectives and the post-
2020 framework. In this sense, French legislation goes
beyond European law, aiming for a strong commitment
to biodiversity from the Paris market.*”’

Table 3: Biodiversity-related information to be provided in accordance with the decree implementing
Article 29 of the French Energy-Climate Law

Topic Summary of information to be provided

Strategy for alignment with long-term

biodiversity objectives targets

« Clarification of the scope of the value chain selected

« Definition of targets for 2030 (then every five years) on:
- A measure of compliance with the Convention on Biological Diversity

- Ananalysis of the contribution to the reduction of the [five] main pressures
on biodiversity

- Reference to use of a biodiversity footprint indicator

Risk management

risks

» Process for identifying, assessing, prioritising and managing risks

+ Current or emerging nature (of the risks), whether exogenous or endogenous
to the entity, their occurrence, intensity, and their time horizon

« Distinction between physical risks, transition risks and litigation/liability

« Economic sectors and geographical areas affected by these risks

In 2022, some French financial institutions published their biodiversity report with quantitative results, giving a

first overview of the impacts of their financial flows on biodiversity.

s Regulation (EU) 2019/2088 of the European Parliament and of the Council of 27 November 2019 on sustainability&related disclosures in the financial

services sector.

% Available bere (in French): https://www.legifrance.gouv.f/jorf/article_jo/JORFARTIO00039355992
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See the webinars (in French) here: https://www.tresor.economie.gouv.fr/Evenements/2021/07/07/decret-d-application-de-l-article-29-de-la-loi-energie-climat-

quelles-avancees and bere: https://www.youtube.com/watch?v=5r9e5CWr37c&feature=youtu.be
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For example, using data and methodology from the
Iceberg Data Lab and | Care & Consult, BNP Paribas Asset
Management™ has assessed the biodiversity footprint
of its portfolio of companies (stocks and bonds). The
footprint is expressed in MSA.km2 (mean species
abundance per square kilometre), a synthetic indicator
that captures the degradation of a natural environment
compared to its initial state. Although coverage is still
partial (70% of assets under management), this analysis
reveals an "absolute" measurement of the portfolio
footprint of "-8 000 km2MSA, which means that our
investments potentially maintain a fully degraded area
equivalent to five times the size of London, annually",
The report also shows that this footprint remains 15%
lower than that of the MSCI ACWI benchmark. Beyond

these aggregated results, this analysis shows that the
footprint is mainly linked to the supply chain (upstream
scope 3 represents 68% of the footprint) and primarily
concerns the pressure of land-use change (78% of the
footprint).

AXA IM* also prepared its biodiversity footprint
measurement exercise using the Iceberg Data Lab
and | Care & Consult Corporate Biodiversity Footprint
tool. The analysis has a lower coverage rate (45% of
the portfolio) and also highlights a very different
distribution of pressures from those identified by BNP
for its portfolio, with climate change identified as the
primary pressure (43% of the footprint compared to
8% for BNP).

Beyond Europe, regulatory and supervisory actions are on the rise

Firstly, it is crucial to recall that 85% of biodiversity
hotspots are located in emerging and developing
economies, which represent 15 of the 17 so-called
"megadiverse" countries worldwide (hosting more
than 60% of the world’s biodiversity, including a large
number of endemic species as well as indigenous
knowledge). These economies are therefore very
vulnerable to biodiversity loss, especially in situations
where governments may see a trade-off between
biodiversity protection and increasing their levels of
economic growth and development. This vulnerability
and the threat of a loss of critical ecosystem services
make it imperative to better understand how
biodiversity loss could affect financial and economic
stability in the particular context of emerging and
developing economies (NGFS, 2022). For this reason,
an increasing number of regulators and supervisory

More specific examples include the following:

bodies around the world (see Figure 14 below) are
taking interesting actions that sometimes go beyond
the reporting requirement focus of Europe and France.

As a result, risk analysis and research initiatives
are developing around the world (Mexico, Brazil,
Malaysia, New Zealand, Peru, Albania); taxonomies
are being developed (in addition to China and
the European Union, Malaysia, Mauritius, Nigeria,
Mongolia, the United Kingdom and Chile have
introduced classifications for the markets or in their
national accounts that incorporate these issues); and
prudential regulations are being introduced (Brazil,
Singapore). Reflections on market conduct measures
and macroprudential regulation are also at an
advanced stage in some countries (China, Nepal, Peru,
Honduras, etc.).

e In China, where pressures on biodiversity mainly stem from food production, the central bank and financial
supervisors fully integrated biodiversity into their taxonomy in 2016. The taxonomy aims to explicitly support
biodiversity conservation activities (including reforestation projects, preservation of national parks and
world heritage sites, development of ecologically sensitive areas, ecological restoration projects, sustainable
agribusiness and protection of fisheries resources) with dedicated funding.

¢ In Brazil, the central bank has taken proactive steps to reduce existing pressures on biodiversity by, for example:
strengthening existing prudential regulations on environmental risk by improving the applicable requirements
and the definition of social and environmental risk; including the definition of climate risk in the management
structures of financial institutions; requiring financial institutions to establish a social responsibility policy that
integrates biodiversity; as well as dedicated reporting rules. In addition, the central bank requires financial
institutions to screen for rural credit and to reject loans to projects that encroach on protected or embargoed

areas and indigenous lands.

¥ Sustainable by nature sequel: our portfolio biodrversity footprint, June 2022 : https://docfinder.bnpparibas-am.com/api/files/60B8656F-6A6F-4A35-9244-

A997DCCB59FD

% Climate and Biodiversity Report Accelerating Transition, 2022: https://www-axa-com.cdn.axa-contento-118412.eu/www-axa-com/109c504e-bc3f-4e3a-

bca0-5c3elccb65bb AXA2022 Climate and Biodiversity-Report Final 22 07 19.pdf
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¢ In Malaysia, a study conducted by the central bank in conjunction with the World Bank and published in March
2022% uses local and global data to examine the relationship between the Malaysian financial sector and
nature. It also assesses potential exposures to nature-related risks through banks’ financing activities. The
study used the ENCORE database to explore the potential physical risks faced by the banking sector through
its sectoral loan portfolio, and also extended the use of this tool to estimate the transition risks arising from
lending to sectors that affect nature.

Another noteworthy analysis is the report published in June 2022 by the Coalition of Finance Ministers for Climate
Action entitled "An Overview of Nature-Related Risks and Potential Policy Actions for Ministries of Finance: Bending
The Curve of Nature Loss", which details the extent to which these ministries can manage nature-related risk by
using public policy levers such as:

(i) "Developing and applying valuation, metrics, and (iii) Integrating nature-related risks and opportunities
decision supporttools (e.g.: throughimplementing into the key sectors exerting the greatest pressure
or supporting natural capital accounting (NCA), on nature (e.g.: through nature-smart planning and
developing alternatives to gross domestic product integrated landscape and seascape management,
(GDP), and developing nature loss scenarios); and investment in nature-based solutions); and

(i) Supporting economic policy reform to align (iv)Mobilizing finance for nature" (for example through
incentives with sustainable practices (e.g.: through green financing, national nature investment plans,
assessing and raising awareness of the nature- investment in global public goods, subnational
related risks associated with harmful subsidies, access to bond markets, etc.).

offering recommendations on phasing out of these
subsidies, and supporting the integration of the value
of nature in decision-making through implementing
environmentaltaxes, tradable permits,and payments
for ecosystem services programs);

In this context, itis also noted that, in August 2022, the White House announced® an initiative to develop a "Federal
Strategic Plan on Statistics for Environmental-Economic Decisions" to account for the significant contribution of
nature to US economic growth and the ecosystem services it provides. These "natural capital accounts" will connect
with the existing US national economic accounting system, and will measure changes in the economic value that
natural assets provide to society - from fish stocks and forests to the quality of the air and water that we share.

Category of actions taken
@ Initial research, assessment and palicy signals
@ Prudential palicies and instruments
@ Central bank portfolios
Financial architecture
@ Financial market conduct
. Policy licison and coordination
@

Monetary policy

L'

Figure 14: High-level summary of biodiversity-related actions taken by central banks and financial supervisors. Spring 2022 (Source: NGFS/
INSPIRE, May 2022, based on Kunesch, N., Almeida, E., Dikau, S. (2021). Unpublished NGFS-INSPIRE Study Group Input Paper.)

% Bank Negara Malaysia and World Bank assess nature-related financial risks for Malaysian banks.

%" Readout: OSTP Initial Engagement on Developing Natural Capital Accounts | OSTP | The White House.
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» New collective initiatives

In parallel with the rapidly evolving regulatory framework at national and European Union levels, which are
essentially focused on transparency, financial institutions are initiating several collective actions with a range of
objectives: making commitments to combat biodiversity loss, developing impact methodologies, harmonising the
non-financial biodiversity-related information communicated by counterparties, or managing the financial risks

relating to biodiversity loss.

Collective engagements to combat biodiversity loss

Following the example of climate initiatives (such as the Glasgow Financial Alliance for Net Zero), various other
initiatives also aim to strengthen the engagements of financial institutions in the fight against biodiversity loss:

e The "Business for Nature" coalition: this coalition
of 60 organisations encourages businesses to
take action against biodiversity loss, and calls
for ambitious policy measures on this issue,
including the adoption of a global framework for
biodiversity following the 2020 UN Convention on
Biological Diversity (CBD COP 15);

e The "Act4Nature" alliance: a biodiversity
initiative for French businesses with international
activities, launched by the Entreprises pour
I’Environnement (EpE) association in 2018. Its
aim is to mobilise companies on the issue of their
direct and indirect impacts, their dependencies
and their possible actions to support nature;

e The Principles for Responsible Banking and the
Principles for Responsible Investments: coalitions
of financial actors carrying out a range of work on
responsible investment in the forestry industry
(2019) and on sustainable palm oil, in accordance
with RSPO criteria (2019);*

e The EU Business and Biodiversity
platform (since 2016, March 2020 call):¥
11 commitments, including measuring the
footprint of listed stocks and bond portfolios;
the public reporting of impacts; and shifting
investments away from high-impact sectors to
more virtuous investments;

e The Finance for Biodiversity Pledge: in 2020,
26 financial institutions pledged to contribute
to the protection of biodiversity through their
investments and called on world leaders, on the
eve of COP 15, to take ambitious steps in this
direction;”

8 Roundtable on Sustainable Palm Oil.

e Nature Action 100: this World Bank initiative aims
to build on the Climate Action 100+ initiative on
climate change to strengthen investors’ shareholder
engagement towards the companies that have the
greatest impact on biodiversity;”

¢ The Taskforce on Nature-related Financial Disclosures
(TNFD): this working group is now led by four co-
founding partner organisations - the United Nations
Development Programme (UNDP), the United
Nations Environment Programme Finance Initiative
(UNEP FI), the World Wildlife Fund and Global
Canopy It has 40 private sector members (including
financial institutions, non-financial companies and
market service providers - including credit rating
agencies), as well as knowledge partners from
academia and international institutions, who are
able to provide significant expertise on biodiversity
issues. This taskforce dedicated to financial
reporting on nature and biodiversity is based on
the TCFD (Task Force on Climate-related Financial
Disclosures) methodology. It proposes a framework
for financial institutions and companies to assist
them in identifying and reporting on all nature-
related risks, including biodiversity.

89 . o . o )
https://ec.europa.eu/environment/biodiversity/business/about-us/mission-statement/index_en.htm

9 . . . .
Y https://www.financeforbiodiversity.org

1 https://blogs.worldbank.org/psd/nature-action-100-proposal-targeted-investor-engagement-biodiversity
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Initiatives to develop impact measurement data and methodologies

Strengthening financial institutions’ biodiversity engagement - and monitoring it - involves developing and
harmonising the data and methodologies used to measure the impact of this engagement. Several initiatives are
therefore examining natural capital accounting and indicators specific to financial institutions:

e The Natural Capital Finance Alliance (NCFA): a
collaboration between the UNEP-FI, the Global
Canopy NGO and engaged financial institutions
(Actiam, ASN Bank, Caisse des Dépots, City
Group, IFC, Robeco, UniCredit, etc.). It aims to
mobilise the financial sector and explore avenues
for action. In particular, the NCFA has worked
with the Natural Capital Coalition to publish a
supplement to the natural capital protocol for
investors;

e The B4B+ Club, led by CDC Biodiversité, brings
together companies and financial institutions to
develop and test the Global Biodiversity Score
(GBS), a tool for measuring the biodiversity
footprint of companies and financial institutions,
officially launched in May 2020;”

e The Corporate Biodiversity Footprint (CBF) Steering
Committee has been led since September 2020 by
Iceberg Data Lab and | Care, following a call from a
group of asset managers to develop the provision
of biodiversity impact metrics” (see illustration in
the portfolio study on page 42).

e The Partnership for Biodiversity —Accounting
Financials (PBAF): a partnership between several
financial institutions, close to the Partnership for
Carbon Accounting Financials, which is working on
the development of a set of harmonised principles
for measuring the impact of investments on
biodiversity;”*

e Capitals Coalition [Protocol]: this initiative brings
together more than 400 organisations to reflect on
all forms of capital in decision making. It proposes,
amongst other things, a natural capital “protocol”
that enables organisations to identify, measure
and value their direct and indirect impacts and
dependencies on natural capital.

e Align: this European initiative, launched in March
2021, published a first set of recommendations
on biodiversity measurement and assessment
practices in 2022.”

Initiatives to develop risk management data and methodologies

Although most of the collective initiatives focus on engagements and methodologies related to the impact of
investments on biodiversity, the topic of financial risks induced by biodiversity loss remains little addressed:

92 . . . . . .
2 https://www.cdc-biodiversite.fr/laction-volontaire/en-savoir-plus-sur-le-club-b4b,

e Exploring Natural Capital Opportunities, Risks and
Exposure (ENCORE): thisis a Natural Capital Finance
Alliance (NCFA, see above) project whose objective
isto develop a natural capital risk assessment tool.
The project proposes a database for assessing the
dependence of each sector of activity on various
ecosystem services. This approach was used by
the World Economic Forum in its "Nature Risk
Rising" report to estimate the US$44 trillion of
economic value generation that is moderately or
highly dependent on ecosystem services.

e Taskforce on Nature-related Financial Disclosures
(TNFD).”” An initial beta version of the TNFD
reporting framework was published in March 2022
and is expected to result in a first final version in
September 2023. The reporting recommendations
are based on the four pillars established by the
TCFD: governance, strategy, risk management, and
metrics and targets. Organisations should report
on medium and long-term risks and opportunities
(where medium-term is 2-5 years and long-term is
more than 5 years). The TNFD also recommends the

” https://www.mirova.com/en/news/iceberg-data-lab-icare-consult-selected-first-biodiversity-impact-measurement-tool

" 'T'he PBAF partners cooperate in the development of harmonized principles underlying biodiversity impact assessment | PBAF - Partnership for Biodiversity
Accounting Financials (pbafglobal.com)

-
}‘7 https://ec.europa.eu/environment/biodiversity/business/align/index_en.htm

96

https://framework.tnfd.global,
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use of biodiversity scenarios. As such scenarios
are still rare, the TNFD will publish further
recommendations on this subject in the coming
months, bearing in mind that the NGFS (Network
for Greening the Financial System) is now working
ambitiously and extensively on biodiversity
scenarios. At this stage, the TNFD does not propose
standardised metrics - but additional guidance
is also intended to be developed. In addition, the
TNFD launched a Data Catalyst working group in
summer 2022 to identify gaps in current nature-
related data, analysis and tools, and to accelerate
their development and access. It will respond to
the gaps and challenges outlined in a TNFD data
discussion paper published in March 2022.”

WWEF  Biodiversity Risk Project: this consortium
comprisingthe WWF, Climate & Company, Earthmind
and Mundialis has been collaborating since 2021 on
the development of a biodiversity risk assessment
methodology, which is expected to be available by
the end of 2022.”
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e Network for Greening the Financial System (NGFS):

this network of central banks and supervisors
aims to share methodological recommendations
on a variety of topics specific to central banks,
including environmental risk management. In
March 2022, after several publications on climate
scenarios, the NGFS published a report (followed
by an action agenda) on the relationship between
financial stability and biodiversity, with the goal
of enabling the NGFS (and thus its members) to
better consider the risks related to biodiversity
loss ("Central banking and supervision in the
biosphere: An agenda for action on biodiversity
loss, financial risk and system stability"”). Note
that in 2020, prior to this publication, one of the
network’s members, the Dutch Central Bank (DNB)
conducted an initial analysis of the vulnerability of
Dutch financial institutions to biodiversity loss,’””
while the Banque de France performed a similar
exercise in 2021 (as mentioned above).””’
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Figure 15: Conceptual framework for analysing biodiversity loss risks, transmission chains and impacts on financial risks
(NGFS / INSPIRE, March 2022).

7 https://framework.tnfd.global/wp-content/uploads/2022/06/TNFD-Data-Discussion-Mar22-Up-June22.pdf

98

https://climateandcompany.org/news/wwf-climate-amp-company-earthmind-and-mundialis-are-joining-forces-to-develop-a-first-of-its-kind-biodiversity-

risk-method-for-investors

99
” https://www.ngfs.net/en/communique-de-presse/ngfs-acknowledges-nature-related-risks-could-have-significant-macroeconomic-and-financial

1" Indebted to nature — Exploring biodiversity risks for the Dutch financial sector — 2020 — DNB-PBL.

101" pttps://publications.banque-france.fr/perte-de-biodiversite-et-stabilite-financiere-une-nouvelle-frontiere-pour-les-banques-centrales-et
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The March 2022 reportis a major step forward in taking
nature-related risks into account in their activities
(notably in terms of preserving financial stability). The
report provides an in-depth analysis of the extent of
biodiversity loss and the link to climate change; the
transmission channels of biodiversity loss to the real
economy and price stability as well as to financial
stability; and the existing studies and methodologies
for measuring the financial sector’s exposure to
these risks. It also details the use of scenario analysis
to consider the design of biodiversity stress tests,
before detailing the regulatory and supervisory issues
associated with a full consideration of these risks
by market participants, regulators and supervisors.
In particular, the report details a key issue for the
financial sector, in addition to the non-substitutability
of natural capital: given the endogeneity of biodiversity
loss risk, it is important to jointly assess how financial

institutions not only face the risks associated with
these pressures (financial materiality triggered by
physical or transition risks), but also contribute to the
accumulation of these risks through the activities they
finance, given the various complex feedback loops
between them.

This report led the NGFS to agree on a new
Biodiversity Working Group within the NGFS for the
period 2022-2024,"” focusing on the development of
a conceptual framework for risk analysis and on the
design of biodiversity loss scenarios for future pilot
stress tests (see Figure 15). In this context, the AFD
(French Development Agency) published a paper in
November 2022 to review and compare existing global
and quantitative biodiversity scenarios that could
contribute to a forward-looking assessment of the
consequences of biodiversity loss for the economy.’””

BIODIVERSITY INVESTMENT APPROACHES

To date, few market participants are committed to investing in natural capital, but this topic is currently gaining
momentum.’” The most popular investment vehicles are likely to remain similar: green bonds, green private equity
or green debt, projects directly targeting natural capital and its physical assets (land, forests) and sustainable
agriculture. These can be supported by two main mechanisms: direct income from agricultural production or
income derived from the resale of certificates quantifying a positive impact, often climate-related.

P Investing in projects with sustainable agricultural or foresiry production

Sustainable agricultural activities, such as forestry, farmland management or aquaculture are obvious targets for
natural capital investment. Revenues from these activities are usually above market prices and conditional on
certifications that validate the sustainable nature of the operation.

102

https://www.ngfs.net/sites/default/files/task force nature related risks mandate.pdf

103

104

Global biodrversity scenarios: what do they tell us for biodiversity-related socioeconomic impacts? | AFD - Agence Frangaise de Développement

The Nature Conservancy and Environmental Finance, "Investing in Nature: Private finance for nature-based resilience’”.
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BOX 8: ABENCHMARK CASE FOR INVESTING IN ECOSYSTEM

RESTORATION

A well-studied example of the cost savings that
can be made by restoring fragile ecosystems is the
restoration of the freshwater chain in the Catskill
Mountains, north of New York City.

In the 1990s, New York’s water quality was declining.
As a result, the EPA warned that if water quality
did not improve, an estimated US$8 billion water
treatment plant would be needed. Analyses showed
that the decline in water quality was due to pollution
affecting the headwater chain in the Catskill
Mountains. This pollution was caused by the spread
of fertilisers and pesticides as well as leaking sewer
pipes, which saturated the natural filtering capacity

of the soil. Studies showed that it would be
cheaper to restore the natural treatment and
filtration capacity of the soil and re-establish a
healthy water chain by encouraging farmers to
switch to organic farming and by renovating locall
wastewater systems. In addition, unused land was
purchased to preserve natural areas.

These various investments made it possible to
restore water quality with a budget of US$1.5 billion,
well below the estimated budget for the water
purification plant (not to mention the recurrent
operating costs that would have been incurred).”””

P Investing in certificate systems
conservation

This type of investment includes voluntary or
mandatory offset certificates. Carbon offsets are
the most popular instrument to financially value
afforestation or reforestation projects.

Established carbon storage standards such as
Verra or the Gold Standard have started to address
the issue of biodiversity. The Gold Standard, for
example, has developed an approach to "Nature-
based Solutions"and land-use change. This allows
certification of land use activities that sequester
carbon or avoid GHG emissions.

A project developed by, among others, the Forest
Finance Group was one of the first projects to be
certified by the Gold Standard for Land Use & Forests.
The project contributes to the restoration of degraded
pasturesinPanama’” by combiningsustainabletimber

105" (Appleton, 2002).

that value environmental or climate

and cocoa production with biodiversity protection and
ecosystem restoration measures. Thisresultsin carbon
sequestration, which is valued through certificates.

The project, which covers an area of 13,242 hectares,
contributes to a reduction of 3.4 MtCO2eq. The project
therefore promotes biodiversity conservation as
well as generating revenue from the sale of carbon
certificates, the sale of sustainable and certified
wood, and the sale of sustainable and certified cocoa.

Another example is the project implemented by
Natura, a Brazilian cosmetics company. In order
to combat deforestation in the Amazon region and
to encourage the preservation of local vegetation,
Natura hasimplemented a "Circular Carbon" project
in its production chain. The project remunerates
its farmer-suppliers with additional income when

196" pttps://registry.goldstandard.org/projects/details/1796 and https://www.co2ol.de/en/co2ol-tropical-mix,
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they implement nature-based solutions, such as
carbon offsets or farming methods that promote
biodiversity conservation. The company therefore
seekstoreconcile production and conservation while
strengthening the resilience of its supply chain. This
project is currently being implemented in one of the
regions of Brazil most affected by deforestation and
the aim is to replicate it in other areas. In addition
to carbon credits, water quality credits have also
been created. In 2019, the Electric Power Research
Institute and First Climate created -certificates
generated by their Ohio River Basin Water Quality

Trading Project. These credits were subsequently
transferred to international credit trading markets.
This approach achieves water quality objectives
by allowing permitted dischargers to sell or buy
pollution reduction credits from another source.
One credit is equal to one pound of total nitrogen
or one pound of total phosphorus and can be
purchased online for about US$13. If the demand for
water quality credits grows in the same way as the
demand for carbon credits, there could be a future
profit opportunity stemming from the sale of credits.

BOX 9O: INVESTING IN NATURAL CAPITAL: TWO EXAMPLE STRATEGIES

HSBC

In 2020, HSBC Asset Management, in partnership
with Pollination, a climate change advisory and
investment firm, created HSBC Pollination Climate
Asset Management. In line with the objectives of
the Paris Agreement, the ambition is to fund new
approaches to large-scale nature conservation
that help tackle climate change and promote
biodiversity.

The natural capital asset management company
will be active in both emerging and developed
markets. By establishing a series of natural capital
funds, it will invest in a wide range of long-term

Mirova

Mirova is developing a comprehensive biodiversity
strategy. Firstly, it has prioritised biodiversity
impact analysis in all its investment strategies, in
particular green bonds and environmental equity
funds. It has also launched a subsidiary specifically
dedicated to natural capital investments, which
includes the Land Degradation Neutrality Fund
(LDN Fund), the Althelia Climate Fund (ACF) and
the Sustainable Ocean Fund (SOF), dedicated
to sustainable agriculture, sustainable forestry
and coastal ecosystem restoration projects.
These funds provide technical assistance to
support project promoters, while blended finance
mechanisms mobilise institutional investors.

In addition, Mirova, in partnership with AXA IM, BNP
Paribas AM and Sycomore AM, has launched a call
for expressions of interest for the development of

nature conservation, protection and enhancement
projects including sustainable forestry, sustainable
and regenerative agriculture, water supply, blue
carbon (from oceans and coastal ecosystems),
natural biofuels, or initiatives that contribute to
reducing greenhouse gas emissions.

HSBC Pollination Climate Asset Management will
manage and value the investments, measuring
their impact quantitatively. It will also conduct
research to determine appropriate methods for
valuing natural capital.

a data tool to assess the aggregate biodiversity
footprint of listed equity portfolios. The tool, which
will be delivered from the end of 2021, is based on
the life cycle assessment of companies’ products
and on an analysis of the pressures placed on
biodiversity. It should help companies to optimise
their portfolios. Mirova participates in the Task
Force on Nature-related Financial Disclosures
(TNFD), an international policy platform to
standardise reporting on biodiversity risks and
dependencies for companies and financial
institutions. It is also working with the investment
community to fill the data gap for measuring
biodiversity impacts through its involvement in
the Finance for Biodiversity Pledge, a knowledge
exchange platform for investors.
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PERSPECTIVES FOR THE DEVELOPMENT OF
BIODIVERSITY INVESTMENTS

The biodiversity financing gap is very large, but some projects demonstrate that biodiversity restoration or
conservation projects can be profitable, as the previous chapter has shown, for example through income from
market-based credits, income from sustainable agriculture or savings from biodiversity restoration.

However, some obstacles remain to be overcome to ensure the rapid development of this market:

e Searching for eligible projects offering a good ¢ Afinal problem is the lack of mechanisms to support

risk/return balance is a first cost element for
investors in a market where supply remains
scarce, although this situation should evolve
favourably in the coming years, following the

investment in natural capital. Public, regulatory and
fiscal policies to encourage investment, similar to
existing energy and climate mechanisms, would be
a powerful support for natural capital development.

example of carbon projects.

e Finally, the lack of knowledge and understanding
of the benefits of ecosystem conservation is also
an obstacle to the development of this class of
investment, underlining the need to increase
efforts relating to the issue of biodiversity impact
assessment.

e One of the major obstacles encountered is the
size of the projects. A minimum project size, an
appropriate legal structure and cash flow are
required to amortise the various research, legal and
financial costs. To convince investors, projects also
need a business model, accounting documents and
a track record, which effectively eliminates many
small projects that are more focused on measuring
their environmental impact. These small projects
are generally dependent on finding business angels
willing to take a significant risk.

* Another obstacle is the availability of blended
finance, i.e., solutions combining public and private
funding that aim to finance economic development
projects and that also contribute to the SDGs. This
type of finance can reduce project risks and thus
attract private capital. However, according to an
OECD study, the biodiversity-related SDGs (14 & 15)
are those for which blended finance mechanisms
are least available.
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QUANTITATIVE MEASURES
OF BIODIVERSITY

WHY BIODIVERSITY MEASUREMENT IS NEEDED

As highlighted in the previous sections, the
consideration of natural capital is a major issue
for the financial sector and some companies and
financial institutions are therefore increasingly
interested in natural capital accounting.

This is part of a more general trend where traditional
financial performance indicators are gradually
being supplemented by a series of indicators
providing information on entities’ non-financial
performance.’”

As a result, there is a strong need for shared natural
capital metrics and robust methodologies, similar
to those used for climate issues. However, such
approaches remain few and far between, especially
for financial institutions.”” The Taskforce on Nature-

related Financial Disclosures (TNFD), officially
launched in spring 2021 and endorsed by the G7 in
June 2021, is an informal working group initiated
by Global Canopy, WWF, the UN Development
Programme (UNDP) and the UN Environment
Programme Finance Initiative (UNEP-FI). This group,
following the results obtained by the Task Force on
Climate-related Financial Disclosures (TCFD) in 2017,
should issue recommendations by 2023 on measuring
the biodiversity impact of companies and portfolios,
and on how companies (financial and non-financial)
should report on natural capital.

Two initial position papers and recommendations
were published in 2021./%”

107 Johan Lammerant, Lars Miiller, et Jerome Kisielewicz, "Critical Assessment of Biodiversity Accounting Approaches for Businesses and Financial Institutions'; 2018.

1% (oECD 2019).

109 INED, "I'NFD - Proposed technical scope - Recommendations for the TNFD', June 2021, https://tnfd.info/wp-content/uploads/2021/07/TNFD-
%E2%80%93-Technical-Scope-3.pdf; TNFD, "INFD - Nature in Scope - A summary of the proposed scope, governance, work plan, communication and resourcing
plan of the TNFD', June 2021, https://tnfd.info/wp-content/uploads/2021/07/TNFD-Nature-in-Scope-2.pdf
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WHICH METRICS SHOULD WE USE TO MEASURE

BIODIVERSITY?

P Review of existing metrics in the scientific literature

Biodiversity is extremely complex and cannot be measured by a single, simple indicator. Reflecting this complexity,
academic research uses a very wide range of complementary quantitative and qualitative indicators. A selection of

indicators essential for measuring biodiversity is presented in Table 4 below.

Table 4: Different biodiversity components and the relationships between biodiversity, ecosystems,
biomes and the biosphere (Dasgupta, 2021).

Group

Description

Examples of related metrics

Genetic composition

Genetic diversity within
populations

Inbreeding, breed and variety diversity, allele diversity

Species populations

Characterisation of species

Species distribution, abundance

Species traits

Characterisation of individuals

Morphology, reproduction, physiology, phenology

Community composition

Characterisation of communities

Taxonomic diversity, species interactions

Ecosystem function

Biological processes of ecosystem
functioning and maintenance

Net primary productivity, disturbance regime

Ecosystem structure

Description of ecosystems

Structure of habitats, fragmentation

Of the different classes of biodiversity
indicators identified (measurement of
genetic composition, species populations,
species traits, community composition,
ecosystem  function and  ecosystem
structure), indicators describing species
populations are often used as a proxy for
measuring overall biodiversity. Species
richness and relative abundance, in
particular, are very commonly used.

Speciesrichness is a measure of the number
of different species at a site, in a habitat or
within a clade. The relative abundance of a
species describes the number of individuals
of that species compared to the total number
of individuals of all species at a site, in a
habitat or within a clade.
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Figure 16: Two tree communities tllustrating the complementary information
provided by the species richness and relative abundance indicators.




Figure 16 illustrates the complementary information
provided by the species richness and relative
abundance indicators. In the example, communities
1 and 2 are represented by four different tree species
(A,B,Cand D). While each of the speciesin community
1 has a relative abundance of 25% (e.g.: the number
of species A individuals forms 25% of the total
number of individuals in the ecosystem), community
2 has a relative abundance of species ranging from
5% to 80%, so the distribution of individuals among
the species is considered to be less even.

These indicators of richness and abundance therefore
provide complementary information for measuring
the biodiversity of an ecosystem.

A series of measurement units can be used to
approximate the actual state of biodiversity by
measuring one or more of the components (presented
in Figure 8). They also meet all the necessary criteria
for encouraging the private sector to promote the
biodiversity footprint measure.

These measurement units include (but are not limited to):

* The Mean Species Abundance (MSA) is a
biodiversity indicator expressing the average
relative abundance of original species compared
to their abundance in undisturbed ecosystems. It
was proposed as part of the development of the
GLOBIO3 model,””’ the objective of which is to
simulate the impact of different human pressure
scenarios on biodiversity.

* The Potentially Disappeared Fraction (PDF) of
species is a species richness indicator developed
as part of the ReCiPe method.””” It uses the
results of life cycle assessment databases to
translate environmental pressures into damage
to biodiversity (local and regional), human health
and natural resources.

» The Ecological Damage Potential (EDP)'” is an
impact factor measuring the effects of land use
and its intensity on species richness, expressed by
number of species.

* The Local Biodiversity Intactness Index (LBII)
estimates the remaining proportion of terrestrial
biodiversity on a site after human-induced land
use dynamics. The Biodiversity Intactness Index’”
was developed as part of the PREDICTS'* project,
which contains one of the largest and most
geographically and taxonomically representative
databases of spatial comparisons of biodiversity
to date.’””

e The Natural Capital Index (NCI) is an indicator
proposed by the Dutch National Institute for Public
Health and the Environment (RIVM)** to measure the
level of biodiversity conservation at the ecosystem
level, compared to a benchmark situation. For a
given ecosystem, it is a combination of the quantity
(percentage of area remaining compared to the
original state) and the quality of the ecosystem
studied compared to the original state (expressed as
relative abundance).

110 Rob Alkemade et al., "GLOBIO3: A framework to investigate options for reducing global terrestrial biodiversity loss', Ecosystems 12, n° 3 (2009): 374-90,

https://doi.org/10.1007/s10021-009-9229-5

1 M,J. Goedkoop et al., "ReCiPe 2008. A life cycle impact assessment method which comprises harmonised category indicators at the midpoint and the endpoint
level. First edition (version 1.08). Report I: Characterisation.”; 2013, http://www.lcia-recipe.net

2 . . . . . . . L.
1121 Koellner et RW Scholz, "Assessment of land use impacts on the natural environment. Part 2: Generic characterization factors for local species diversity in

Central Europe’, Int ] LCA 1 (1" January 2008): 32-48.
113

114

(15 July 2016): 288 LP - 291, https://doi.org/10.1126/science.aaf2201

R. J. Scholes et R. Biggs, "A Biodiversity Intactness Index.; Nature 434 (2005): 45-50.
Tim Newbold et al., "Has land use pushed terrestrial biodiversity beyond the planetary boundary? A global assessment’, Science 353, no 6296

115" Lazwrence N. Hudson et al., "The database of the PREDICTS (Projecting Responses of Ecological Diversity In Changing Terrestrial Systems) project’,

Ecology and Evolution 7, no 1 (2017): 145-88, https://doi.org/10.1002/ece3.2579

16 RIVM, "Biodiversity: How much is lefl? The Natural Capital Index framework (NCI)', 2002.
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» What do investors need?

Although, asyet, nosingle, widely-accepted biodiversity
metric has been officially adopted for assessing the
biodiversity footprint of companies and financial
institutions, some, such asthe Mean Species Abundance
(MSA), are nevertheless scientifically recognised and
validated by international scientific bodies (CBD, IPBES,
IPCC, etc.). The complexity of biodiversity and its many
components cannot be restricted to a single unit of
measurement. There is currently no simple unit (similar
to the tonnes of CO: equivalent for carbon footprint
measurement) encompassing all facets of biodiversity

that can be used to comprehensively measure the
biodiversity footprint.

In addition, to be considered as a sufficient compass
and to fully meet the needs of the financial sector, an
indicator must meet the series of criteria presented in
Table 5. Among the mostimportant are its quantitative
aspect, its aggregative ability (at the project, company
or investment portfolio level) and its sensitivity/
responsiveness to changes in the practices of the
companies being evaluated.

Table 5: Criteria for selecting an indicator for the quantitative measurement of a company’s biodiversity footprint

Selection criteria

Description

e quantitatively.

The indicator should enable the company’s impact on biodiversity to be assessed

Aggregatable

It should be possible to aggregate the indicator from the smallest assessment scale (site or
product/service) to the highest (portfolio and/or country).

Material The indicator should cover the main impacts on biodiversity.
T The indicator should make it possible to distinguish the performance of companies according
Discriminant r .
to their practices.
Accessible It should be possible to calculate the indicator using publicly available information.

REVIEW OF EXISTING METHODS FOR MEASURING
THE BIODIVERSITY FOOTPRINT

In response to the different requirements of the financial world, and based on the biodiversity impact measurement
metrics presented above, several methods exist for the financial sector.
The most elaborate of these methods are constructed using a common approach:

1. Define the scope of the assessment: Company-wide, product, site or portfolio assessment.

2. Calculate environmental pressures: environmental pressures are calculated on the basis of the company’s
sector, reporting or activity (greenhouse gas emissions, nitrogen oxides, discharge of toxic products into the

environment, etc.).

3. Quantify the impacts on biodiversity: these pressures are converted into qualified impacts or scores via
damage functions, mathematical functions linking a type of pressure to its quantified impact on biodiversity.
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For the most part, these methodologies focus
exclusively on evaluating negative impacts on
biodiversity, with the aim of encouraging the
companies assessed to avoid and minimise their
impacts.

On the other hand, although taking positive impacts
into account might also appear essential for valuing
management decisions, it remains a largely under-
investigated field that requires further work in order to
avoid the risk of "greenwashing".

LIMITATIONS OF A SINGLE

Biodiversity footprint measurement is evolving
and emerging. It is attracting growing interest from
companies and investors. With a growing volume
of practical applications and feedback, existing
methodologies should be significantly improved in
the future.

Biodiversity is extremely complex to measure.
Quantitative measurement using a single metric
or an aggregate score results in a significant loss of
information. The existing approaches are therefore
useful for measuring the biodiversity footprint
(reporting, investment strategies) and for accelerating
the consideration of biodiversity issues, but they are
only an imitation of reality. Indeed, non-financial
accounting is about more than trying to accurately
measure an exact footprint. It must be used to order

The EU Business@Biodiversity Platform provides
a review of the different approaches used today as
well as case studies shared by the developers of
these methods, providing a basis for comparison for
investors looking for tools tailored to their needs.
The latest review of existing methods was published
in March 2021./%

QUANTITATIVE MEASURE

priorities and to measure the effects of a policy to
exclude actors/products with the most aggressive
impacts on biodiversity or to promote the most
virtuous.

In the future, it is therefore possible that a diverse
range of metrics will be added to those currently
available in order to provide a complementary level
of information (genetic composition, specific traits,
community composition, ecosystem = structure,
ecosystem function, etc.).

However, the complexity of the task should not be an
excuse for inaction, as existing footprint measures can
be used to establish an initial diagnosis of a portfolio’s
impact and to prioritise selection, advocacy or
exclusion actions.

SETTING A BENCHMARK TRAJECTORY

AS A SHARED OBJECTIVE

Beyond impact measurement, a major challenge in
reducingtheimpactoffinancialactorsontheerosion of
biodiversity isto define a globaland sectoraltrajectory,
in line with the 2°C and 1.5°C climate trajectories.

The recent publication of the "Zero Draft of the

post-2020 Global Biodiversity Framework" (by the
Convention on Biological Diversity’’®) marks a new

117

stage in the definition of Science Based Targets
(SBTs). The SBT initiative (SBTi) enables companies
to align their greenhouse gas reduction targets
with a 2°C trajectory in their respective sectors. The
preliminary draft published by the CBD feeds into the
SBTi’s research work by providing a global trajectory
characterised by precise indicators, to be broken
down by sector and geography.

https://ec.europa.eu/environment/biodiversity/business/assets/pdf/EU%20B@B%20Platform%20Update%20Report%203 FINAL 1March2021.pdf

1% cBD, "Preparation of the post-2020 Global Biodiversity Framework. Drafl recommendation submitted by the Co-Chairs.; 2020,

https://doi.org/10.1017/CB09781107415324.004
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This project includes:

e Targets for maintaining freshwater, marine and
terrestrial ecosystems: no net loss by 2030, then
increases of 20% by 2050.

¢ The restoration of 50% of degraded ecosystem areas.

¢ Reductions in the percentage of threatened species
and increases in species abundance by 2030 and
2050 (quantitative thresholds are being defined by
the CBD and are expected to be adopted at the next

Conference of the Parties (COP 15) in Montreal in
December).

e Genetic diversity to be maintained or enhanced on
average by 2030, and maintained or enhanced for
90% of species by 2050.

The upcoming events in 2022 and the work of the various multilateral and private initiatives will be critical and
decisive for defining these quantified targets and sectoral trajectories, which provide a basis for establishing a
shared vision for action by redirecting funding flows to stabilise and then restore the richness of biodiversity and
the ecosystem services essential to the people who depend on them.

BOX 10: ASSESSING THE BIODIVERSITY FOOTPRINT OF AN INVESTMENT PORTFOLIO

Example using the Corporate Biodiversity Footprint methodology

Investors have taken on the task of managing
their climate impact through carbon footprint
assessments, which have become standard
practice. Assessing their impact on biodiversity
loss can reproduce this type of approach, and
circulating these measures will help to redeploy
financial capital towards the conservation of
natural capital.

To illustrate this approach in concrete terms, we
estimated the footprint of an equally weighted
portfolio of around 350 sectorally diversified
European stocks. Its biodiversity footprint was
estimated using the Corporate Biodiversity
Footprint (CBF) and the results are expressed in
MSAkm2 (mean species abundance per square
kilometre).

The results show a concentration of impact in the
food, metals and chemical sectors, across their
value chain (scope 3). The main sources of pressure
are land-use change in the food sector and the
release of greenhouse gases and pollutants in the
metals and chemicals sectors.

Companies’ impact on biodiversity depends on
their production process, products and supply
chain. In order to compare companies with their
sector peers, an intensity indicator is calculated as a
ratio between the absolute footprint and physical or
financial indicators (physical or financial CBF ratio -
e.g, MSAkm2/MWh in the power generation sector).

The distribution of results is wide, showing significant
differences in impact between different actors
within the same sector.

Investors can use this type of exercise to implement
policies to reduce the impact of their portfolios. It can
also be used to set priorities in terms of shareholder
engagement.

By way of illustration, adjusting the allocation
towards lower-impact actors in  higher-stake
sectors would lead to a reduction in portfolio impact
of around 50%.
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= Manufacture of basic metals
= Manufacture of chemicals and chemical products
® Manufacture of beverages
» Manufacture of food products
® Manufacture of coke and refined petroleum products
= Manufacture of motor vehicles, trailers and semi-trailers
= Mining of metal ores
Manufacture of computer, electronic and optical products

Absolute CBF by sector

%2% r

N

® Retail trade, except of motor vehicles and motorcycles

» Manufacture of paper and paper products

® Wholesale trade, except of motor vehicles and motorcycles

® Electricity, gas, steam and air conditioning supply

# Other sectors

® Manufacture of other non-metallic mineral products

® Manufacture of basic pharmaceutical products and pharmaceutical preparations

Figure 17: Source: Iceberg Data Lab, CBF Database

CBF Ratio distribution - Food value chain
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Figure 18: Distribution of biodiversity intensity results for 34 companies in the agri-food sector.
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GLOSSARY

Abundance: the number of individuals per unit area for
a given species.

Aquifers: geological formations that temporarily or
permanently contain water. They consist of permeable
rocks and are capable of releasing water naturally and/
or by exploitation.

Biodiversity (or Biological Diversity): the "variability
among living organisms from all sources including, inter
alia, terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are part: this
includes diversity within species, between species and of

ecosystems"./”?

Chimeras: an order of cartilaginous fish, cousins of rays
and sharks. Chimeras live very deep in the abyss.

Clade: a grouping of several phyla of plants or animals
having a common organisation and origin.

Climate change: "a change of climate which is attributed
directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in
addition to natural climate variability observed over

comparable time periods".’”’

Cycad: a tropical plant of the Cycadales order with
unbranched stems and a crown of fern-like leaves.

Dicot: a plant whose seed has two cotyledons, usually
equal.

Ecosystem services: the goods and services that
humans can obtain from ecosystems, directly or
indirectly, to ensure their well-being (food, water quality,
landscape, etc.).

EPA (Environmental Protection Agency): an
independent agency of the US government.

ESG: Environment, Social and (Corporate) Governance.

Food web: represents all the food interactions between
living beings in an ecosystem. These interactionsinclude,
for example, predation, parasitism, the decomposition
of organic matter and the consumption of plants.

Hypoxic zone: dead zones, or hypoxic zones, are areas
in aquatic (marine or freshwater) ecosystems where
oxygen levels are at their lowest, causing asphyxiation of
the local fauna and flora.

IPBES (Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services): an international
group of experts on biodiversity.

17" United Nations, “Convention on biological diversity”, 1992,

20 17 - . . .
12 United Nations framezwork convention on climate change:

IUCN: the International Union for Conservation of
Nature is one of the world’s leading non-governmental
organisations dedicated to nature conservation.

Millenium  Ecosystem Assessment: a  study
commissioned in 2000 by UN Secretary General Kofi
Annan and conducted between 2001 and 2005 with over
1,300 scientists from around the world. Its objective
was to assess the consequences of ecosystem change
on human well-being in order to establish the scientific
basis for implementing the actions needed to improve
the conservation and sustainable use of these systems
and their contribution to human well-being.

MSA (Mean Species Abundance): a biodiversity
indicator calculated as the average relative abundance
of individual species under influence of a given
pressure compared to their abundance in undisturbed
ecosystems, within a given area or ecosystem.

Natural capital: as defined by the Natural Capital
Coalition, "The stock of renewable and non-renewable
natural resources (e.g., plants, animals, air, water, soils,
minerals) that combine to yield a flow of benefits to
people.”

Natural Capital Coalition: a global open-source multi-
stakeholder platform to support the development of
corporate natural capital assessment methods.

PBL Netherlands Environmental Assessment Agency:
national institute for strategic policy analysis in the
fields of the environment, nature and spatial planning.

PDF (Potentially Disappeared Fraction): a metric
for measuring biodiversity. It represents a fraction of
species richness that may potentially be lost due to an
environmental mechanism.

Prudential standards: regulations imposed on credit
institutions by regulators in order to avoid excessive and
risky commitments and thus ensure financial stability.

Richness: refers to the number of species present in a
given environment.

Soil and climatic requirements: the range of climatic
conditions (rainfall, temperature, etc.) and chemical and
physical conditions of a soil in which a plant can thrive
(pH, texture, availability of mineral elements).

https://unfccc.int/files/essential _background/background publications htmlpdf/application/pdf/conveng.pdf
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