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THE NATURE CRISIS

15%

What's left of the Netherlands' natural biodiversity.

The other 85% is gone.

Credit: Mathieu Deslauriers

Today 1900 Baseline pre-industrial times ~1750
15% 40% 100%
Source: PBL Netherlands Environmental Assessment Agency & CBS Statistics Netherlands — Mean Species Abundance (MSA), 1900-2000 2
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HOW DO WE DO THAT? Green National Net Income @

Measuring Biodiversity at Scale Denmark / Netherlands

% O 0O €
Earth Land Use @ MMM ‘j\j
@ Observation 4 Intensity Maps RN m m m
Frequent - Global Proxy for habitat Wi"ingness to
Spatially extensive suitability Pay R National
biodiversity _1 Accounts
Biodiversity LUl impact on Biodiversity baseline Green GDP
@ data collection o Biodiversity Intactness Index oeioecomomic Annual tracking
Infrequent - Local - mOde"ing studies
limited species PREDICTS Database

how intact is biodiversity relative to its
undisturbed baseline?

Global biodiversity samples linked to LU/
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Datasets

Land Use Intensity

3 Secondary Vegetation

=

Natural Forest / Shrub / Grassland

,,.;; Input Datasets

4 Pasture

CLCplus Backbone (CLMS)

."? f::ELii;icg5?:tZ£§i:Ms) Land cover / SV fragmentation intensity
g Y Grasslands (CLMS)
> Natural Forest 2020 Pasture classification
'-g Natural forest / p!antation classification Grassland Mowing Events (CLMS)
Poral Grasslland MIOV\;lng Events (CLMS) Natural Grassland / Pasture separation
Nat G Past ti
aturalbrassian _/ i Net Primary Productivity (MODIS)
. Tree (I'.over' De_nS|ty (CLMS) Pasture intensity
L. . : Is=\r/a/ z‘laen;::t?gr"ntensny Global Pasture Watch
Minimal | nght | Intense - iﬁtensity Pasture intensity / gridded Lifestock
. . WorldClim 2.1
Land use IntenSIty Pasture intensity (climate)
CLCplus Backbone (CLMS) CLCplus Backbone (CLMS) CLCplus Backbone (CLMS)
Land cover / SV fragmentation intensity Land cover / SV fragmentation intensity Land cover / SV fragmentation intensity
Small Woody Features (CLMS) Natural Forest 2020 Nighttime Lights (NPP-VIIRS)
Cropland intensity Plantation / Natural forest seperation Urban intensity
Bare Soil (CLMS) Global Canopy Height Maps 2018-20 Global Human Settlement Layer (GHSL)
Cropland intensity Plantation intensity Urban intensity / population grid
4
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Datasets

L and cover

CLCplus Backbone (CLMS)

LUI -\“Da_;c\a sets ecsa

Cropland

Bare soil (CLMS)  Small Woody Features (CLMS)
Per year in days SWEF cover --> density

een: _ O A B
Small Woody Features ' e l 4 ) \ -

SWF 2021

Bare before 2023

B
SWF density 2021
Il <= 500
I 500 - 1000
> 1000
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Datasets LUl -\\Da\‘ta sets @ esa

Urban Pasture
Population density  Nighttime lights NPP (MODIS) Cattle Count (GPW)
(GHSL) (VIIRS) Carrying Capacity Animal units
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LUI to Bl

Bl

Land use intensity

[ Urban minimal

[ Urban light

Il Urban intense

[ | Plantation minimal

[] Plantation light

[ Plantation intense

[ Pasture minimal

I Pasture light

Il Pasture intense

[] Crop minimal

[] Crop light

[ Crop intense

Il SV Mature minimal

Il SV Mature light

Il SV Mature intense

Il SV Intermediate minimal
Il SV intermediate light
Il SV intermediate intense
71 SV Young minimal

B SV Young light

[ SV Young intense

[ SV Indeterminate minimal
[7] SV Indeterminate light

[ SV Indeterminate intense
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Bll change

Biodiversity Intactness Index — Hotspots of Change
Netherlands: BIl Change 2018-2023

Denmark: BIl Change 2018—2023

0.075

0.050

0.025

0.000 0.00

BIl difference
BIl difference

—0.025

—0.050

—0.075

2018 0.5465 0.5624

2019 0.5447 0.5626

2020 0.5459 0.5637

2021 0.5434 0.5647

2022 0.5413 0.5625

2023 0.5386 0.5595

Change 0.0079 0.0029 g
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Welfare economr’é

— example of analysis esa

Economic Valuation

Current annual welfare loss,y18 = (Bl ithin — Bllyg1g) * WTP * Nypogq * HH

Bll,inin: 0.9 as proposed by Steffen et al. (2015) to stay within planetary boundaries
Bll,o,5: 0.5465

WTP (Willingness To Pay): EUR 3 based on Uggeldahl et al. (2025), for a 0.01 unit
change in Bll for a 100 km?2 area

N _area: Number of 100 km2 areas (in Denmark 420)

HH: number of households (in Denmark 3.2 million in 2025)

Current annual welfare loss,31g = EUR 1,3 billion
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Welfare Loss Bll 2018—2023 & Cur“e

¥

t Annual Welfare Loss

Eesa

Welfare loss to current population

Denmark

for 6 years

Netherlands

Welfare loss to current population

for 6 years

Denmark D
Current annual welfare loss from loss of biodiversity intactness, real
2025-prices, Denmark
BII 0.5470 1 r 1,460,000,000
0.5460 A - 1,440,000,000
- 1,420,000,000
0.5450 A
I 1,400,000,000 JTH
— € 8,1 billion
- 1,380,000,000
o
0.5430 A - 1,360,000,000 a
@ °
0.5420 A I 1,340,000,000 (%
>
- 1,320,000,000
0.5410 A
- 1,300,000,000 HIH
- 1,280,000,000
Welfare os:o | s
I—OSS 0.5380 T T T T 1,240,000,000
2018 2019 2020 2021 2022 2023

—BiII

Values

* Wellfare loss for the Netherlands calculated using the same WTP estimate (Uggeldahl et al. 2025), adjusted for PPP, number of households, area and growth rate — benefit transfer always adds uncertainty.
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Contributions 85_‘\Next Steps @esa

Contribution Next steps

Scale up coverage

Expand Europe-wide LUl mapping framework to global

Green GDP Integration - Test and adapt in other regions

Framework to integrate
Biodiversity as a measurable
metric in National Accounts
(Denmark)

Open access framework
to derive LUl and BII

implemented in open EO,
everyone can use (for Europe)

Connect to nature finance, statistics & policy

Action for Biodiversity and EO community

\ \( Improve and keep updating LUl inputs (CLMS)

Annual monitoring of
biodiversity change to track
economic welfare loss and
support evidence-based planning

Align with biodiversity monitoring strategies

nature reviews biodiversity

Roadmap % Check for updates

Building the backbone for Europe’s

biodiversity monitoring

W. Daniel Kissling®'" , Maria Lumbierres ®', Anne Lyche Solheim?, Camino Liquete®?, Tom D. Breeze®, Aletta Bonn®®’,
lan McCallum®, Joachim Maes®?, Tim Hirsch®°", Roy H. A. van Grunsven'?, Pedro Beja''***, Bruno Smets'®,
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esa

THANK YOU Project LEON: https://wvx./w..leon-naturefmance.org/
Contact: georg.kodl@assimila.eu
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Validation — Compare Bll products Eesa

Predicted DNK 2018 Gessert DNK 2018 Nguyen DNK 2018 Lamasus DNK 2018

Predicted NLD 2018 Lamasus NLD 2018
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l‘-"— -

13

+ THE EUROPEAN SPACE AGENCY




Validation — Compare gridded Biodiversity Denmark {®esa

Bll (mean) vs. Rare-quartile
Li it Number of species per grid cell - Richness v2 (Denmark)
L INEar T
95% Cl
95% P

=
m
L
E
@

Number of species

y = 0.00165x + 0.533
Pearson r = 0.388

Rz = 0.151

Spearman p = 0.393
p=131e-23

40
Rare-quartile
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