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From understanding nature-related risks to protecting 
and recovering the value of nature
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Goal:  Protect and recover the value of ecosystem services

MACRO · COUNTRIES & 
SECTORS 1

Understand risks
Economic losses per country and sector, incl. via trade, prices and supply chains

FROM MACRO TO PORTFOLIO 2
Identify responses
Cost-effective measures to abate and restore, their investment needs, and stress testing

MICRO · INVESTMENTS 3
Finance opportunities
Financing instruments for nature-positive investments

SYSTEMIC 4
Transform the system
Embedding the value of nature in financial practice, policy and society

Starting point:  Biodiversity loss and climate change are eroding the ecosystem services that economies and financial 
stability depend on

BiROFin
today's focus



• Public–private partnership (2024–2027) bringing together WUR, the Foundation for 

Sustainable Development and financial-sector partners.

• Objective: Quantify the macroeconomic consequences of biodiversity and ecosystem-

service loss and identify opportunities to mitigate them.

• Applications: Support financial-risk assessment, portfolio stress testing and investable 

solutions 

Connecting biodiversity science, economic modelling and finance to 
understand risks and identify opportunities for action

Biodiversity-Related Risks and 
Opportunities for the Financial Sector
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Water-related 
insights for portfolio 
stress testing

Haki Pamuk
Project Coordinator and Senior Impact 
Evaluation and Investment Researcher. 
Wageningen Social & Economic Research



Climate-biodiversity integrated, future, global, nature scenarios
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2
Climate+biodiversity scenarios

Ecosystem services level

3
Global economic model: MAGNET

Damage functions

4
Economic impact per country-sector

Lost production and value added, price 
changes compared to reference scenario

59
countries 
and regions

39
economic 
sectors

2050
time 
horizon

19
scenarios

1
Biodiversity pressure

Human modification, the Pesticide Application 
Rate Index, GLOBIO model MSA projections



Next….
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• Global scenarios: Where water stress hits hardest

• Material risks: What water services loss may cost

• Integrated scenarios: The added economic effect of biodiversity loss

• Global economic model: Importance of supply chains and market adjustment matter
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By 2050, water quality and quantity stress is 
highest in China, India, the Middle East and 
North Africa

Highest stress
China, India, Middle East and North Africa; in Europe: NL, 
CZ, SK, HU

Lowest stress
Russia, Canada and Norway

Darker red = more stress 
Scenarios Water_RCP2.6 (SSP2) and Water_RCP8.5 (SSP5). 
Water-basin results aggregated to countries and regions using 
population weights, wang et al. (2024)

https://doi.org/10.17026/PT/3ICWZM,


Water services loss: Material risk for global economy 
through both price increases and economic activity loss
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2050, and vs. a the reference (SSP2) scenario

Global prices for agricultural prod. & manufac. 
food products.

5%-15%
relative to other 
sectors

Global economic activity (GDP)
-5% to -8%
compared to 
reference scenario



Accounting for biodiversity loss adds 
1–3 points to the GDP hit from water stress
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What we tested

Biodiversity loss makes water systems less resilient. Here 
we switch on and off that effect.

High-emission path

SSP5-RCP8.5: biodiversity plays 
a bigger resilience role

+3 pts
extra GDP loss 

out of 8 pts

GDP change (%) by region vs. reference, 2050

RCP2.6, with effect RCP2.6, without

RCP8.5, with effect RCP8.5, without



Supply-chain and market adjustment effects 
are critical to include in sectoral financial risk analysis
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Global production loss by 2050 vs. reference
Direct

productivity loss
Total
loss

Agriculture
Resources shift to food

~3.7% ~1.8%

Food services
Rely on farm inputs

~0.8% >6%

Manufacturing & mining
Fewer resources left

1.7% >5%

Services
Indirect economic effects

0.5% ~4.5%



Investable solutions 
for water related 
stress

Nico Polman
Senior Economics Researcher
Wageningen Social & Economic Research



What is this work? And why this is important
The need to restore water services resulting in investable\abatement solutions

Reference 
scenario 
sectoral 

production

Water quantity 
and quality loss

(After shock)
sectoral 

production

Sectoral 
production

Water services 
restored

Nature Scenarios 2050 for Water 
quantity and quality services shock:  

Lower production agriculture, industry, 
services production levels

Investable\abatement solutions:  
Any measure or set of measures 

designed to improve water quality and 
reduce quantity loss per spatial unit



Changing numbered lists
to bullet points 

• Select the text frame

• In the “Home” tab click the “Bullet 
List” button, situation right next to the 
font style and “Numbering”  button 

BiROFin investable solutions database

Bottom-up approach to abatement 
solutions database:

• We extrapolate to sector–country level

• Outcome: the most promising solutions 
the financial sector can invest in

• Social benefit over cost (A potentially 

viable business case:

• High investment and market 

potential

Investable solutions

Sector: adoptation,CAPEX,OPEX

Global economy

Client: CAPEX, OPEX

FI (bank, asset manager, etc.)

Country

From extrapolating to promising options for the financial sector



From micro to macro impact:
We focus on sectors with highest water dependency and negative effect on water 

Sectors were selected based on two criteria: 

1. Significant surface water dependency or impact, assessed using the ENCORE 

framework:

2. Validated through consultation with BiROFin financial sector partners. 
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A seven-step screen identifies the investable and 
scalable water solutions with the greatest impact
AI-assisted extraction, expert validation and stakeholder consultation
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Investable solutions: context, intervention, outcomes

20

Developing user relevant metrics together with private partners



Investable solutions: context, intervention, outcomes
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Developing user relevant metrics together with private partners

Abatement solutions

Database

1 Sector & Actor

Who is exposed? 2 Water exposure

What are they exposed to?

3 Risk severity

How bad, and where?

4 Solutions profile

What is the intervention?

5 Implementation

What does it take?

6 Value of acting

What is gained?

7 Framework fit

Where does it fit?

Context — who, what, where Solutions — measures & implementation Outcomes & framework fit



From scenarios to 
action: making 
nature-risk data 
usable for finance

María Naranjo Barrantes
Project Coordinator and Senior Researcher in 
Sustainable Finance and Trade. 
Wageningen Social & Economic Research



From better scenarios to better decisions
The next challenge is not only generating better data — it is getting them used
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Nature 
+ 

climate change

Ecosystem 
services

Sectoral 
production 

levels

Macroeconomic 
impacts & 
abatement 
solutions

Financial 
models

Portfolio & 
investment 
decisions

Scientific partners Financial institutions



From data to action: Who can use these insights?

Focusing on the users best positioned to integrate BiROFin insights into 
financial decisions
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Banks1

Potential applications

➢ Assess water-related economic risks and identify relevant 
response measures for clients.

Target users

Investors and asset 
managers

➢ Screen country–sector exposures and assess companies' water-
related actions.

Risk modelling and
analytics providers

➢ Integrate macroeconomic scenarios into stress tests and explore 
potential risk-reduction measures.

2

3
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Making BiROFin accessible, usable and actionable
Two complementary pathways: Better data access and stronger science–

finance collaboration

BiROFin scenario explorer

• Provide structured access to 

macroeconomic scenarios

• WUR data infrastructure

• Maintain and update datasets over time

Data that users can access and integrate
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Making BiROFin accessible, usable and actionable
Two complementary pathways: Better data access and stronger science–

finance collaboration

Science-based Alliance

• Connect scientists and financial-sector users

• Interpret scenarios and uncertainties

• Identify user needs and future research 

priorities

Knowledge that users understand and apply
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BiROFin scenario explorer

• Provide structured access to 

macroeconomic scenarios

• WUR data infrastructure

• Maintain and update datasets over time

Data that users can access and integrate



Transforming finance requires more than better data
Lasting change requires shifts in practices, structures and views
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PRACTICES
How are decisions 

made?

STRUCTURES
What enables 

change?

VIEWS
How is nature 

valued?
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Thank you for your participation!
We share updates on research progress, upcoming publications, and 
stakeholder engagement opportunities through external workshops and 
public channels. Interested parties can stay connected through our project 
website or by contacting the research team directly.

Haki Pamuk
haki.pamuk@wur.nl

María A. Naranjo-Barrantes
maria.naranjo@wur.nl

 
  

  
 

 

 

This project receives financial support from the Knowledge and Innovation Agenda of Agriculture, Water, Food (KIA) in co-creation with industry leaders:

mailto:haki.pamuk@wur.nl
mailto:maria.naranjo@wur.nl
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Abatement solutions

Database

1 Sector & Actor

Who is exposed? 2 Water exposure

What are they exposed to?

3 Risk severity

How bad, and where?

4 Solutions profile

What is the intervention?

5 Implementation

What does it take?

6 Value of acting

What is gained?

7 Framework fit

Where does it fit?

Context — who, what, where Intervention — measure & implementation Outcomes & framework fit

Abatement solutions: context, intervention, outcomes
Developing user relevant metrics together with private partners
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