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Biodiversity stands for biological diversity. the loss of
biodiversity translates into the loss of services provided
by ecosystems to the real economy

There are two types of risks associated with biodiversity:
physical and transitions risks

Physical risks stem from the loss of biodiversity (for
instance, disappearance of animal pollinators, like
bees), and transition risks stem from regulations/policies
introduced by regulators to mitigate biodiversity loss
(such as the introduction of a tax on fertilizers or the
implementation of natura 2000)

Physical risks are captured by how much a sector
depends on biodiversity (e.g. agriculture depends a lot
on animal pollinators, like bees). And transition risks are
captured by how much a sector impacts biodiversity (i.e.
the more damage a firm causes, the more likely it is to be
hit by policies acting against it)

The encore database provides qualitative assessments
for each sector and sub-sector on their exposure

to biodiversity risks and we use these to calculate
quantitative biodiversity sector exposure scores

As per existing regulation, banks are required to report
their loan book exposure per sector, according to the
nace categorisation

Hence, by combining banks’ loan book exposure per
sector and sector scores on biodiversity dependence
and impact, we were able to calculate individual banks’
exposure to biodiversity loss risks

Furthermore, we used natural language processing

to assess a bank’s awareness of its balance sheet
exposure to biodiversity risks



Examples of biodiversity loss risks

Biodiversity physical risk Biodiversity transition risk
Example Ground water access Natura 2000 Regulation
Firm The dependence of a firm on ground water Risk to a firm (e.g. farmers) if policy to prevent bio-
access diversity loss is introduced. Measured as biodiver-
sity damage caused from production
Sector GVA at risk from dependence GVA at risk from (policy) exposure
Bank Loan book exposure to the sector affected

INTRODUCTION

Life as we know it might well be at risk. Approximately
one million species are currently on the brink of extinc-
tion, and, according to the Organization for Economic
Co-operation and Development (OECD), the world al-
ready lost an estimated EUR 3.5 - 18.5 trillion per year in
ecosystem services from 1997 to 2011 due to land-cover
change. Furthermore, global temperatures are on a
rising trend and are set to rise significantly further even
on the basis of positive scenarios. In this ESG Strate-
gist note we take some first steps in to assessing the
biodiversity risks for different corporate sectors as well
as individual banks. We then go on to provide a measure
of how seriously banks seem to be taking these risks in
their communications relative to climate risks, which
have up to now been much more in the spotlight.

According to Target 14 of the Kunming-Montreal Global
Biodiversity Framework, each sovereign should “ensure
the full integration of biodiversity and its multiple values
into policies, regulations, planning and development
processes (...) within and across all levels of govern-
ment and across all sectors, in particular those with
significant impacts on biodiversity". The Framework
was published after the UN Biodiversity Conference
(COP 15) that took place in December 2022, where the
participants agreed on the new set of goals for nature
over the next decade.

These goals set the scene for what looks to become
one of the hottest topics in the sustainability landscape:
biodiversity. In recent years, national central banks like
the Bank of England (BoE), Banque de France, and the
Dutch Central Bank (DNB) published reports estimating
the exposure of financial institutions in their countries to
biodiversity loss risks. And more recently, the European
Central Bank (ECB) also published a written statement
(see here) revealing that it would publish a reportin
2023 showing how much the euro area economy and
financial sector are exposed to risks related to ecosys-
tem services (see more on this below). This report is yet
to be published.

Despite the above-mentioned efforts, financial institu-
tions, including banks, still assign low importance to
biodiversity, underestimating the financial risks related
to it. Estimating these risks is not a simple exercise as
each bank needs to theoretically assess the biodiversity
exposure of each individual company in its portfolio.
Nevertheless, the assessment of this exposure would
support banks into improving their risk management.

In this research note, we explain conceptually how to
think about biodiversity risks and then go on to provide a
framework on how to assess these risks across different
corporate sectors as well as individual banks. Finally, we
assess to what extent banks are aware of these risks.

FIRST, WHAT IS
BIODIVERSITY?

Biodiversity stands for biological diversity, and captures
the variety and variability of life on Earth. Furthermore,
ecosystems — which entail all the living things in a
particular area as well as the non-living things — are
built upon the basis of biodiversity. As such, the loss of
biodiversity in a certain ecosystem translates into a loss
of the services that the ecosystems provide to the real
economy. There are four different types of ecosystem
services::

1. Provisioning services of tangible products, such as
food, timber and cotton;

2. Regulating services, such as animal pollination, air
and water treatment, and soil fertility;

3. Cultural services, which are ecosystem contri-
butions to sectors like education, recreation, and
tourism;

4. Supporting services, such as the nutrient cycle, soil
conservation and habitat creation.

The diversity of species are of crucial importance to en-
suring that ecosystems are stable and function well over
the longer term. Such that, the loss of biodiversity would
translate into economic consequences for companies
that can be severe, and hard to predict.


https://www.ecb.europa.eu/press/blog/date/2023/html/ecb.blog230608~5cffb7c349.en.html

Despite the complexity of calculating a company's
exposure to biodiversity, regulators have been devel-
oping tools and methodologies in order to evaluate the
exposure of firms to biodiversity loss, and, ultimately, to
quantify financial institutions’ exposure to these compa-
nies. Below, we plot a graph depicting the relationship
of ecosystem services, with non-financial and financial
institutions.

HOW TO QUANTIFY
PHYSICAL AND
TRANSITION RISKS?

The physical risks related to biodiversity are captured by
the dependence of a company on a certain ecosystem
service. Specifically, a business that is highly depend-
ent on ecosystem services is more likely to be directly
affected by a physical shock. Regarding transition risks,
these are captured by how much a company impacts
the ecosystem.. A business with a significant negative
impact on biodiversity has a higher chance of being
affected by biodiversity policies (transition shock) than a
business with a low impact.

Relationship between financial sector, economy, biodiversity
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BUT, WHAT ARE
BIODIVERSITY RISKS?

The first challenge for regulators is defining what type of
risks companies are facing. Risks can either be physical,
stemming from the loss of biodiversity, like the extinction
of bees, which leads to the disappearance of animal
pollination. Or can be transition risks, stemming from
regulations adopted by governments to avoid biodiversi-
ty loss, like the introduction of taxes on fertilizers.

Furthermore, these risks will have different consequenc-
es throughout the value chain. For instance, the loss of
crop production can have a negative impact on the prof-
itability of primary producers (first-order dependency of
biodiversity), but it will also affect raw material prices
that food processors face (second-order dependency).
In their reports, regulators only accounted for first-or-
der dependencies, given how complex it would be to
capture all ecosystem services involved in a company'’s
operations. As such, the outcomes presented in the
reports are most likely to represent an underestimation
of the risks.

ENCORE database provides biodiversity dependence
and impact scores by sector and sub-industry with
regards to 21 ecosystem services. The scores range
from very high materiality to very low materiality. When
provided with the scores, one is able to calculate the
dependence and impact a company has on biodiversity
based on the number of products and the location of the
company'’s production assets. Finally, with the help of
balance sheet data from financial institutions, it is pos-
sible to determine the extent of lending to, and invest-
ment in, sectors with products that are dependenton a
certain ecosystem or that extensively impact a certain
ecosystem.

According to Banque de France, considering Scope 1
dependencies to ecosystem services (the dependen-
cies of direct operations), 42% of the value of loans and
investments held by French financial institutions are
directed to companies that are highly or very highly de-
pendent on at least one ecosystem service. According
to DNB's report, this number is 36% for Dutch financial
institutions. Both reports indicate that the highest
dependence is on the ecosystems that provide ground-
water and surface water.

The Bank of England has also conducted a similar anal-
ysis considering the UK economy, and they found nearly
three quarters (72%) of the stock of UK lending exhibits
dependence on ecosystem services — levels that sug-
gest elevated vulnerabilities to physical risks.

In terms of transition risk, the biodiversity impact of
Dutch financial institutions is comparable with the loss
of over 58.000km2 of pristine nature, an area of more
than 1.7x the land surface of the Netherlands. In the
case of France, the accumulated terrestrial biodiversity
footprint of the French financial system is comparable to
the loss of at least 130.000km2 of pristine nature.


https://encorenature.org/en

Biodiversity dependence and impact, per sector

NACE sector Biodiversity dependency | Biodiversity impact

1 Agriculture, forestry and fishing 6.74 7.95
2 Mining and quarrying 7.46 8.44
3 Manufacturing 479 1.29
4 Electricity, gas, steam and air conditioning supply 5.35 1.1
5 Water supply 6.46 6.40
6 Construction 4.91 7.46
7 Wholesale and retail trade 4.69 6.91
8 Transport and storage 5.89 7.08
9 Accommodation and food service activities 4.20 6.88
10 Information and communication 5.83 6.42
11 Real estate activities 4.29 1.33
12 Financial and insurance activities 4.00 6.00
13 Professional, scientific and technical activities 3.00 7.20
14 Education 3.00 1.20
15 Human health services and social work activities 3.44 6.79
16 Arts, entertainment and recreation 453 6.85
Source: ENCORE, ABN AMRO Group Economics



https://www.oecd.org/environment/indicators-modelling-outlooks/policy-instruments-for-environment-database/#:~:text=The%20database,and%20it%20was%20progressively%20expanded.
https://eur-lex.europa.eu/resource.html?uri=cellar:a3c806a6-9ab3-11ea-9d2d-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:a3c806a6-9ab3-11ea-9d2d-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://environment.ec.europa.eu/topics/nature-and-biodiversity/natura-2000_en

TAKING A CLOSER
LOOK AT SECTOR
EXPOSURE TO
BIODIVERSITY

As we previously mentioned, the ENCORE database
provides qualitative scores for sectors / sub-sectors

to capture biodiversity risks. Even though this score is
qualitative (very high materiality to very low materiality),
we transform each score into a number between 1 and
10 in order to provide some quantification of each sec-
tor's dependence / impact on biodiversity. Subsequently,
we can also evaluate how much of a bank’s loan book
exposed to biodiversity risks.

With the adoption of the Basel Il framework, banks are
now required to publish a regular Pillar 3 Report, where
they display their loan book exposure by sector, accord-
ing to NACE codes. As an interim step, we had to match
16 NACE sectors to the corresponding sub-sectors in-
cluded in the ENCORE database'. We then proceeded to
calculate biodiversity dependence and impact per NACE
sector by averaging all scores assigned by ENCORE to
specific sub-sectors.

According to the table above, dependency scores range
between 3.00 and 7.46. As expected, primary economic
activities, such as mining or farming, depend a lot more
on ecosystem services, than tertiary economic activi-
ties, like education or financial and insurance activities.
For instance, the production of agricultural products
relies a lot on the use of ground water, surface water,
and animal pollination. While professional, scientific and
technical activities, like research and consulting servic-
es, tend to depend a lot less directly on biodiversity, as
the dependence of this sector is related to the buildings
in which these activities take place, rather than the
activity per se. Furthermore, it is easier for a consulting
firm to change offices to a less-polluting building, than
for a farmer to move a crop to a different place.

On the other hand, impact scores tend to be a lot higher
across all NACE sectors, with scores ranging between
6.00 and 8.44. Even though tertiary activities do not
depend a lot on ecosystem services, they tend to impact
biodiversity through different channels. For instance,
offices tend to produce a considerable amount of waste
and non-recycling materials, as well as emit a large
amount of non-GHG air pollutants.

After having computed the biodiversity scores of all
NACE sectors, we proceeded to evaluate banks’ ex-

1 Please see the appendix for more details about the
match between NACE and ENCORE sectors

posure to biodiversity-related risks, according to their
loan books. Nevertheless, it is important to note a few
caveats. First of all, the choice of transforming a qualita-
tive score into a quantitative one, and the choice of the
intervals, has inevitably introduced a certain degree of
subjectivity in the results. Furthermore, the fact that the
qualitative categories are quite broad reduces the gran-
ularity of the results. For instance, different companies
within the same sector will have different scores, and
even if all companies score “low risk”, that could still
range between 2.8 and 4.6, such that, by averaging all
scores, we lose the individuality of the different results.

Despite of these issues, we judge that this is a good
starting point for better assessing biodiversity risks at
the sector level. Biodiversity-related research is still an
emerging field, but hopefully this could provide some
interesting insights to build on further on.

TAKING A CLOSER
LOOK AT THE EXPO-
SURES OF 17 EUROPE-
AN BANKS

As a next step, we selected 17 European banks. These
include a number of Global Systemically Important
Banks (G-SIBs) and other large regional banks, from
countries like Germany, France, Netherlands, Italy,
Spain, Austria, Sweden, Belgium and Denmark. Once we
obtained each NACE sector’s scores and each bank's
loan book exposure by sector, we calculated the weight-
ed-average score of each bank’s biodiversity depend-
ence and impact.

The graph on the next page on the left shows each
bank’s loan book dependence on biodiversity from larg-
est to smallest. The dependence score provides insights
on the physical risks that each bank is currently facing.
The numbers range between 4.38 and 5.37, which shows
that there are not very stark differences across banks.
Seven out of the 17 banks studied present a below
average dependency score —they are less exposed to
physical risks than the remaining 10 banks.

On the other hand, the impact score (see chart on the
right) provides an idea about how banks are exposed
to transition risks. Were governments to introduce new
measures, how would thatimpact banks? Here, the
scores are less encouraging, ranging between 6.46
and 7.42. Once again, there are no major outliers, even
though four banks score a result below average.

Nevertheless, we can take a closer look at the worst
performer in our sample, Rabobank. Even though the



Biodiversity dependence score, by bank Biodiversity impact sector, by bank

Dependence score per bank, according to loan book exposure
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Note: yellow line indicates average
bank’s scores are relatively close to those of the other
banks, the Dutch bank is still the worst performer across
the sample. This is largely influenced by the bank's
exposure to agriculture — a sector that besides depend-
ing a lot on, for instance, surface and ground water, also
exerts a lot of pressure on the ecosystem around it (i.e.
“herbicide and pesticide use for arable crops leads to
substantial environmental population, particularly of
nearby water bodies and soils”).

Credit Agricole registers the second highest (weakest)
scores in both dimensions, right after Rabobank. In

the case of the French bank, its largest exposures are

to manufacturing and electricity, gas, steam and air
conditioning supply. Even though these sectors do not
score as badly as agriculture, they still exert a consider-
able impact on biodiversity. For instance, “the pipelines
used to distribute gas have a significant spatial footprint,
which can lead to habitat degradation and fragmenta-
tion throughout the pipelines’ life cycle”. Despite the
poor scores, the bank has recently published a state-
ment on biodiversity and natural capital. Which leads to
the next important question: considering banks’ relative-
ly weaker scores, are they addressing the topic? And if
so, what are they doing?

Impact score per bank, according te loan book exposure
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HOW ARE BANKS
ADDRESSING THE
ISSUE?

Given how important it is to consider biodiversity risks
stemming from bank’s loan books, it is worthwhile ana-
lysing how banks are approaching these risks in their
Annual and Sustainability reports. To conduct such an
analysis, we used Natural Language Processing (NLP)
—a branch of computer science that leverages textual
data (such as text from annual reports) to compute
statistics and form interesting insights.

We analysed the annual and sustainability reports of the
17 banks that were published in 2022. The reports were
first cleaned of unimportant words and symbols. Then,
we defined a list of 188 terms related to climate change
and 100 terms related to biodiversity. The idea was to
scan the reports in different years and count the number
of sentences including biodiversity or climate-change
related terms, as a percentage of the total sentences in
areport, in order to understand if banks were devoting
attention to these topics.

Biodiversity in bank reports, 2022 Climate change in bank reports, 2022

Percentage of biodiversity-related sentences in banks’ reports, in 2022
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According to our results, climate change is getting more
attention from banks in their reports than the topic of
biodiversity. Nevertheless, banks are also paying atten-
tion to the topic of biodiversity. Even though this theme is
still at an infant stage, 30% of all sentences included in
sustainability reports of 2022 regarded biodiversity. Not
surprisingly, this number is higher for climate-change,
close to 65%, due to the fact that the topic has been on
top of regulators’ minds for longer.

In spite of that, banks might be underestimating the
interaction between biodiversity and climate change.
Biodiversity losses will exacerbate climate change risks,
and vice-versa — the risks are not isolated. As such, pay-
ing less attention to one while targeting the other might
prove unsuccessful and unsustainable.

CONCLUSION

Biodiversity loss is an important topic for companies and
financial institutions to focus on from both a sustainabil-
ity perspective but also a financial risk one. Despite still
being at an infant stage, in terms of research, regulators
across Europe have been developing methodologies to
further improve our knowledge and understanding of
the subject. By leveraging on the ENCORE database, we
also tried to understand to what extent different sectors
are exposed to biodiversity risks, and then calculate the
relative exposure of 17 large European banks to biodi-
versity loss.

As expected, primary sectors, like agriculture and
mining, are more exposed to physical risks, given their
dependence on certain ecosystem services, like animal
pollinators and ground water. On the other hand, sectors
which are not as dependent as agriculture, like con-
sulting services, are largely exposed to transition risks,
due to their impact on biodiversity. For instance, offices
in which consultants operate tend to produce a lot a of
waste and emit large levels of nitrogen gases.

By combining each sector’s score with bank’s loan book,
we were able to grasp banks’ exposure to biodiversity
loss risks. Results showed that banks tend to have simi-
lar large exposures to both physical and transition risks,
which raised the question about whether banks were
paying enough attention to the topic. By using Natural
Language Processing, we were able to assess if banks
were approaching the topic in their annual and sustain-
ability reports. Even though climate-change is getting
relatively more attention than biodiversity, 30% of all
sentences included regard biodiversity. So, yes, banks
are definitely paying attention to the topic!

Nevertheless, there is still work to be done. The first
challenge would be to improve the availability and

quality of data. Despite the data provided by ENCORE
constituting a very good first step, this data is still
qualitative and lacking measurement units. Secondly,
the complexity of the subject makes it challenging to
define all possible shocks and the extent to which those
shocks might affect the supply chain. As such, it would
be of vital importance to have the several stakeholders,
from non-financial firms to regulators, to partner and
work together on the topic. This would not only prove
essential for banks, but it would also benefit the conser-
vation of biodiversity and preserve the services provided
by ecosystems, to guarantee the longevity of life as we
know it.



APPENDIX

NACE Sectors ENCORE sub-sectors
Agriculture, forestry and fishing Agricultural products
Coal and Consumable Fuels
Copper
Gold
Mining and quarrying Silver

Precious metals and minerals
Diversified Metals & Mining
Aluminium

Industrial Machinery

Construction Machinery and Heavy Trucks

Aerospace and Defence

Home furnishings

Automobile Manufacturers

Auto Parts & Equipment

Motorcycle Manufacturers
Tires & Rubber
Electronic Manufacturing Services

Manufacturing

Electronics components

Electronics equipment and instruments

Life Sciences Manufacturing

Pharmaceuticals manufacturing

Commodity Chemicals

Industrial Gases

Construction Materials

Renewable Electricity

Gas Utilities

Independent power producers & energy traders
Electric Utilities

Water supply Water Utilities

Electricity, gas, steam and air conditioning supply

Construction and Engineering

Building products

Construction —
Home building

Real estate development

Trading companies and distributors

Footwear

Distributors

Housewares & Specialities

Wholesale and retail trade -
Apparel Retail

Automotive Retail

Consumer Electronics

Computer & Electronics Retail




Transport and storage

Airlines

Airport Services

Highway and Rail Tracks

Air Freight and Logistics

Marine Ports and Services

Railroads

Trucking

Accommodation and food service activities

Restaurants

Hotels, Resorts and Cruise Lines

Home Furnishing Retail

Home Improvement Retail

Household Appliances

Information and communication

Technology Distributors

Communications equipment

Technology Hardware, Storage & Peripherals

Cable & Satellite

Real estate activities

Diversified Real Estate Activities

Real Estate Operating Companies

Real Estate Services

Financial and insurance activities

Financials

Professional, scientific and technical activities

Research and Consulting services

Biotechnology services

Human Resources and Employment Services

Security and Alarm Services

IT Consulting and other services

Advertising

Healthcare Technology

Education

Education Services

Human health services and social work activities

Managed Health Care

Health Care Facilities

Health Care Services

Arts, entertainment and recreation

Casinos and Gaming

Leisure Products

Movies and Entertainment

Broadcasting
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Part of this publication may contain Sustainalytics proprietary information that may not be reproduced, used, disseminated, modified nor published in any manner
without the express written consent of Sustainalytics. Nothing contained in this publication shall be construed as to make a representation or warranty, express
or implied, regarding the advisability to investin or include companies in investable universes and/or portfolios. The information is provided “as is” and, therefore
Sustainalytics assumes no responsibility for errors or omissions. Sustainalytics cannot be held liable for damage arising from the use of this publication or
information contained herein in any manner whatsoever.
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