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Biodiversity scenarios are needed for central banks

and regulators to assess Biodiversity-Related Financial

Risks (BRFRs), in particular, and by governments to
assess transition trajectories socio-economic impacts

Biodiversity scenarios at the global scale have many

limitations and are not yet designed to assess BRFRs

The financial community does not need to wait for

the perfect solution for physical and transition risk

assessment; short-term pathways may provide

preliminary answers while more elaborate solutions
are constructed
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Section 1

Introduction & Motivations
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1. Introduction and motivations
Biodiversity-Related Financial Risks (BRFRs) 

Source: adapted from Svartzman et al. (2021)

Physical risks arise when changes in biodiversity/ecosystem services

impact economies.

E.g., loss of pollinators affects agricultural yield.
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1. Introduction and motivations
Biodiversity-Related Financial Risks (BRFRs) 

Source: adapted from Svartzman et al. (2021)

Transition risks arise when a transition to a nature-

positive economy affects industries.

E.g., companies contributing to deforestation could be 

limited by new regulations
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1. Introduction and motivations
Literature review on global and quantitative biodiversity scenarios

• Existing static approaches (e.g., Van Toor et al., 2020; Calice et al., 2021; Svartzman et al., 2021) ignore

the non-linear and complex dynamic of ecosystems and the possible adaptation of society.

• Growing interest among financial institutions in conducting stress tests on biodiversity (INSPIRE & NGFS,

2022).

→ We conducted a literature review of quantitative biodiversity

scenarios at the global scale to assess BRFRs.
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1. Introduction and motivations
What are biodiversity scenarios?

• Scenarios are qualitative and/or quantitative representations of possible futures. They describe the

evolution of multiple system components, including alternative policies or management options to

reduce biodiversity loss.

• Scenarios do not predict the future !

Source: Ferrier et al. (2016)

Transition risk

scenarios

Physical risk

scenarios
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Section 2

Literature Review Methodology
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2. Literature review methodology
Article selection
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Section 3

Main Results
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3.1.    Summary of the literature review



13

3.1.    Summary of the literature review
Conceptual framework
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3.1.    Summary of the literature review
Qualitative narratives

Qualitative description of possible 

futures 
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3.1.    Summary of the literature review
Assumptions and quantified parameters

Quantification of parameters and 

policies to reach these futures
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3.1.    Summary of the literature review
Modeling trajectories

Models to project these quantified

trajectories and their impact on 

biodiversity and ecosystem services
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3.1.    Summary of the literature review
Quantitative results



18

3.2.    Assumptions and quantified parameters
Hypotheses and their limits 

Quantification of parameters and 

policies to reach these futures

Qualitative description of possible 

futures 

Models to project these quantified

trajectories and their impact on 

biodiversity and ecosystem services
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3.2.    Assumptions and quantified parameters
Hypotheses and their limits

• Almost all studies quantified GDP and population trajectories from Shared Socio-economic Pathways (SSPs).

• SSPs are qualitative scenarios that describe worldwide possible socio-economic development trends (e.g.,

GDP growth, demography, technology, governance) (O'Neill et al., 2014 and 2017; Riahi et al., 2017) which

can be quantified by integrated models

• They do not include natural resources and land-use as GDP growth factors.

• GDP trajectories are positive for every country (at least) until 2100 (total and per capita) even though the

scenario envisaged proposes a significant structural change.

Source: Dellink et al. (2017)
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3.2.    Assumptions and quantified parameters
Hypotheses and their limits

Protected areas policy to reach 30% of the land area by 2050 

(Kok et al., 2020)

Protected areas policy to reach 40% of the land area by 2020 

(Leclère et al., 2020)

• There are few policies aimed at mitigating the impact of climate change, showing the slight overlap between

the climate and biodiversity scenarios.

• There are wide variations in the distribution of protected areas in different models, with equally variable socio-

economic implications:
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3.3.    Model of change of direct and indirect drivers
The modeling approach and its limits

Quantification of parameters and 

policies to reach these futures

Qualitative description of possible 

futures 

Models to project these quantified

trajectories and their impact on 

biodiversity and ecosystem services



22

3.3.    Model of change of direct and indirect drivers
The modeling approach and its limits

• They mainly used Integrated assessment models (IMAGE) or associated modules (land modules, dynamic

global vegetation model).

• Models lack precise information on sectors and sub-sectors impacting biodiversity: for example, IMAGE

only differentiates between four agricultural management systems (food crop, low-input rainfed, high-

input rainfed, high-input irrigated), and does not include the mining sector, which impacts biodiversity.

• Marine models are not integrated and need to be drastically improved to analyze global dynamics.

Simplified representation of an IAM

(note that interactions and modules

may vary between IAMs).

The gray color represents the

modeling process of the earth

system module and the blue refers to

the entire IAM.
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3.4. Biodiversity model
The modeling approach and its limits

Quantification of parameters and 

policies to reach these futures

Qualitative description of possible 

futures 

Models to project these quantified

trajectories and their impact on 

biodiversity and ecosystem services
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3.4.    Biodiversity model
The modeling approach and its limits

• Biodiversity is multidimensional and cannot be summarized in a single indicator.

• The Mean Species Abundance (MSA) is the most widely used (half of the authors).

• Genetic diversity is absent from the biodiversity indicators & they over-represent mammal and bird species.
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Section 4

Knowledge gap & recommendations
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4. Knowledge gap & recommendations (red & colored arrows)
Long-term prospects

Model to 

narrative 

feedback loop

Transition and 

physical risk

Exploratory and 

more realms

More drivers and 

regime shifts

More detailed

economic sub-

sectors

Damage 

feedback loop
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4. Knowledge gap & recommendations
Short- and middle-term prospects

Physical risks assessment

• Apply the Environmental Sustainability Gap (ESGAP)

framework with the Strong Environmental Sustainability

Progress Index (SESPI), which shows whether countries are

moving towards or away from environmental sustainability.

• Correspondence tables between ESGAP critical

environmental functions and ENCORE ecosystem services

could be available in the short-term.

Transition risks assessment

• Work on the compatibility between IAM outputs and EE-MRIO tables (such as EXIOBASE) to better sectorize

the results to identify and locate the industries/sectors that will be the most impacted by an ecological

transition.

• In the long run, we need more robust models.

• Use static approaches of transition risk analysis already available for climate (Espagne et al., 2021). It

consists in comparing the sectors impacting biodiversity in a given country with its equivalents in terms of

biomes to identify possible opportunities for innovation.

• In the long run progress on dynamic methods could improve this short-term approach.
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Thank you for your attention!

Contact: maurinj@afd.fr

Biodiversity scenarios are needed to assess Biodiversity-Related

Financial Risks (BRFRs)

Biodiversity scenarios have many limitations and are not yet

designed to assess BRFRs

We should not wait for the perfect solution; short-term pathways

exist while more elaborate solutions are constructed

1

Takeaways

2

3
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APPENDICES
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1. Introduction and motivations
An example of static assessment of physical BRFR for French financial institutions

Share of the portfolio dependent (through Scope 1) on 𝑛 ecosystem services at 

least Moderately, at least Highly and at least Very Highly

(Svartzman et al., 2021)

• 42% of the value of securities held by French

financial institutions comes from issuers that

are highly or very highly dependent on at

least one ecosystem service.

• 9% comes from issuers that are very highly

dependent on at least one ecosystem

service.
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1. Introduction and motivations
An example of static assessment of transition BRFR for French financial institutions

Static terrestrial biodiversity footprint of portfolio, by pressure 

(Svartzman et al., 2021)

130,000 MSA.km²

• The accumulated terrestrial biodiversity footprint

of securities held by the French financial system

is comparable to the artificialization of 24% of

the area of metropolitan France.

• It correspond to the loss of at least 130,000 km²

of “pristine” nature.
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2. Literature review methodology
Scenario classification

QUANTITATIVE PARAMETERS

Land-use sector Agriculture sector Fish sector Energy sector GDP Demography Climate

50 % PA 

Restoration policy

Intensive agriculture 

outside PA
X

Increase renewable

energies
SSP2 pathway

SSP2 pathway
RCP2.6

MATERIAL ES
INDICATORS & 

POLICIES
REGULATING ES INDICATORS & POLICIES

RESULTS/ 
TRAJECTORIES

Feed and food Pest control Climat regulation Pollination Erosion control Water quality
Extreme events

control

agricultural production 

in Kj per year
X X X X X X

Biodiversity

increases…

SCENARIOS 
(78)

CONCEPTUAL FRAMEWORK MODELING PROCESSES

Type of 

scenario
Method Environment

Time 

horizon

Risk to 

asses

Analysis

type
Main target

Other

targets
Scale

Principal 

models

Biodiversity

indicator

Economic

indicator

EXAMPLE
target-

seeking
expert terrestrial 2050 transition biophysical 50 % PA climate

global/

regional

IMAGE/ 

GLOBIO
MSA GDP
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2. Literature review methodology
Articles identified

ARTICLE
NUMBER OF 

SCENARIOS

TYPE OF 

ANALYSIS
TYPE OF RISKS

TYPE OF 

SCENARIOS

MAIN 

ENVIRONMENT

S

TIME HORIZON

Kok et al. 

(2020)
5 Biophysical

Transition, 

physical
Target-seeking

Terrestrial, 

freshwater

2030, 2050, 

2070

Johnson et al. 

(2021)
10 Economic

Transition, 

physical

Exploratory, 

policy-

screening, 

target-seeking

Terrestrial 2030

Leclère et al. 

(2020)
7 Biophysical Transition Target-seeking Terrestrial 2050

Cheung et al. 

(2019)
4

Biophysical, 

economic
Transition

Policy-

screening
Terrestrial

2030, 2050, 

2090

Obersteiner et 

al. (2016)
42 Biophysical Transition

Policy-

screening
Terrestrial 2030, 2050

Costello et al. 

(2016)
3

Biophysical, 

economic
Transition

Policy-

screening
Marine

from 1980 to 

2050
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3. Main results
Qualitative narratives

• Almost all of the authors used at least Shared Socio-economic Pathway (SSP) narratives (O'Neill et al., 2014

and 2017; Riahi et al., 2017).

• SSPs are originally qualitative scenarios that describe possible socio-economic development trends (e.g., GDP

growth, demography, technology, governance) worldwide.

• They were created to define a common research framework on global warming issues and thus facilitate the

production of integrated assessments.

Source: O'Neill et al. (2014)
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3. Main results
Ecosystem services models

JOHNSON ET AL. (2021) KOK ET AL. (2020) PEREIRA ET AL. (2020)

Material
ecosystem

services

Food and feed production X IMAGE LPJ-GUESS

Timber production InVEST X CABLE-POP

Marine fish production InVEST X X

Bioenergy production X X LPJ-GUESS

Regulating
ecosystem

services

Crop pest control
X

GLOBIO-ES GLOBIO-ES

Nitrogen retention X X
InVEST, GLOBIO-ES, LPJ-

GUESS

Pollination InVEST GLOBIO-ES InVEST

Coastal resilience X X InVEST

Climate regulation InVEST IMAGE CABLE-POP, LPJ-GUESS, LPJ

Soil protection X GLOBIO-ES ?

Healthy lakes X GLOBIO-Aquatic X

Natural water purification X GLOBIO-Aquatic X
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4. Knowledge gap & recommendations
Environmental Sustainability Gap (ESGAP) framework


