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ñWe cannot solve problems by using the same 

kind of thinking we 

      used when we created themò  

Albert Einstein
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The Royal Societyôs seminar on ecological and commercial risk

Snorre Gjerde ï Lead Investment Stewardship Manager
Norges Bank Investment Management
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Nature risk ï an investor viewpoint



countries

65
companies

8,859
of listed companies in 
the world

1.5%
of listed companies in 
Europe

2.6%

Equities
hƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǎƛƴƎƭŜ 

owners of listed companies.



Clear positions and expectations Frameworks & standards

Building standards to promote well-functioning markets



Analysing portfolio impacts and dependencies on 

nature

Sector impacts on ecosystems

Source: ENCORE and internal calculations

Note: Heatmap illustrates the maximum materiality rating in each sector. Sectors sorted by 

Net Asset Value in NOK for NBIMôs equity portfolio as per 31.12.2023.

Sector dependencies on ecosystems

Source: ENCORE and internal calculations. 
Note: Chart only includesprocessesthat dependmoderately, highlyor veryhighlyon
ecosystemservices. The thicknessof the lines representsthe numberof processes



Portfolio adaptations to ensure resilience
Return impact of risk-based divestments on the equity reference portfolio. Measured in dollars. Percentage points.
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Forests and 
valuable 

ecosystems
Producers

Traders & 
Processors

Manufacturers & 
Brands

Retailers & 
Restaurants

Consumers

Financial institutions (FI)

Financing policies of banks

Å Palm oil financing by Indonesian and Malaysian banks 

Å Soy and cattle financing by banks in Latin America

Å Net zero targets for financing portfolios

ÅRegenerative agricultural practices
ÅDeforestation in cocoa supply chains
ÅTransition plans and responsible forest 

management in pulp & paper value chains

ÅScience-based net zero commitments 
including Scope 3 targets

ÅForest-risk commodities in consumer 
goods manufacturing

Focal topics in proactive dialogues on deforestation risk

Engaging across industries and value chains
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Metrics for business use: 

What is and is not possible?

Neil Burgess, Chief Scientist



Metrics ï what are we trying to measure?



Metrics : What changes do we envisage in Business 

through use of metrics

Faster, 
Better, 
More accurate,

Understanding of Biodiversity Risk 

Enhanced, 
More accurate, 
And more insightful,
Understanding of Biodiversity Dependency 

Accountability, 
Transparency, 
Ambition,
Through clear target setting

Responding, 
Action, 
Reporting,
Using established guidance 
ό¢bC5Σ {.¢bΣ 9¦5w Χύ 



Our Terrestrial Metrics ñDatabaseò



How many Terrestrial Metrics = 573



How many are for business use?
= 23+

Agrobiodiversity Index 

(ABDI)

Biodiversity Impact 

Metric (BIM)

Biodiversity Indicator 

and Reporting System 

(BIRS) Index

Biodiversity Intactness 

Index

Biodiversity Intactness 

Index Change 2000-

2015

Biodiversity 

Performance Index 

(BPI)

Biofuels Development 

Potential Index

Ecosystem Integrity 

Index (EII)

GLAD Deforestation 

Alerts

IFC PS6 Natural and 

Modified Habitat 

Screening Layer

IUCN Rarity-Weighted 

Richness

LBI (Long Term 

Biodiversity index) 

Mean regional bird 

diversity (cSAR)

Mean Species 

Abundance (MSA)

NatureMap: Rarity-

weighted richness

Number of companies 

publishing 

sustainability reports

Number of companies 

that have incorporated 

the BioTrade 

Principles & Criteria 

into their business 

practices

Potentially 

disappeared fraction 

(PDF)

Protected area 

coverage

Red List Index

SEED Biocomplexity 

Index

Species Threat 

Abatement and 

Restoration Metric 

Water Risk Filter

Key messages: Scientists can help businesses to understand what metrics are best suited to 

measuring and managing their nature related risks, the reliability of the data that underpins these 

metrics, and where new technologies can help address current measurement challenges.

Change in habitat area

Change in habitat 

condition

Genetic changes

Benefits to people

Missing



Towards a Handful of Terrestrial Metrics for Business and 
Country use = 16?

Genes Species Ecosystems

State EDGE STAR Extent of natural ecosystems 

(significance) RLI RLE

State - LPI BII/EII

(intactness) MSA/ PDF/cSAR

Pressure - START HFI  

Response - START and R PA coverage

Response GSSI

Benefits - - Forest Carbon Flux

Edge of 

Existenc

e

Living 

Planet 

Index

Red List 

Index

Red List 

of 

Ecosyste

ms

Mean 

Species 

Abundan

ce 

Potentiall

y 

Disappe

ared 

Fraction

countrysi

de 

Species 

Area 

Relation

ship

Human 

Footprint 

Index

Biodivers

ity 

Intactnes

s Index

Ecologic

al 

Integrity 

Index

Green 

Status of 

Species 

Species Threat 

Abatement and 

Restoration 

metric



What next for Metrics?

INCREASIN
G 

IMPORTAN
CE OF 

NATIONAL 
METRICS, 

WIDER 
UPTAKE OF 
BUSINESS 
METRICS, 

AGREEING 
A MINIMUM 

SET OF 
METRICS 

FOR 
GOVERNME

NT AND 
BUSINESS 

USE

AUTOMATIO
N OF METRIC 
CALCULATIO
N THROUGH 

USE OF 
TECHNOLOG

Y, 

SOLVING 
CHALLENGE 

OF 
SUSTAINABL
E FUNDING 

FOR METRIC 
PRODUCTIO

N AND 
DISSEMINAT

ION



Making metrics available : Review of all global nature -
related online systems



Initial Results:  At least 1500 nature related online 
systems





YjcvҲu"pgzv"hqt"pcvwtg-
related online systems?

ÅClarity of users and their needs

ÅAutomation of all calculations

ÅRe-usable technology modules

ÅAligning functionality to user-needs

ÅSustainable funding models





© The Trustees of the Natural History Museum, London

Data availability and use

Andy Purvis

andy.purvis@nhm.ac.uk



© The Trustees of the Natural History Museum, London

About the Natural History Museum

33

The Natural History Museum is home to one of the ǿƻǊƭŘΩǎ most important 

collections of over 80m objects from the natural world, and the data held 

within these specimens is vital to informing solutions to the planetary 

emergency.

More than 350 scientists and 170 PhD students work tirelessly to put this data to 

use, from publishing hundreds of papers a year that contribute towards global 

scientific debate, to creating a pioneering index to measure biodiversity change, 

to understanding how to sustainably source the minerals and rare earths needed 

to transition away from fossil fuels.

We also welcome millions of people through our doors and engage millions 

more online, giving us a unique platform to educate, inspire and mobilise a 

global community to positive action.

The aǳǎŜǳƳΩǎ mission is to create advocates for the planet, and ǿŜΩǊŜ looking 

for like-minded partners to join us on this vital mission.

Purvis - Data availability and use



Why should I care about biodiversity loss?



Why should I care about biodiversity loss?

Global risks ranked by severity over short term (2 years) and long term (10 years)



One index to rule them all? A simple thought experiment

Scenario 1: All critically endangered species go extinct

ϊExtinction measures flash red

ϊEcosystem health measures only slightly affected!

ϊGlobal socioeconomic system only slightly affected (in the short-medium term, anyway)

Scenario 2: All species are reduced/increased to the smallest population size and geographic 

spread needed for them not to qualify as threatened

ϊExtinction measures go green!

ϊEcosystem health measures flash deep red

ϊGlobal socioeconomic system melts down completely

Purvis - Data availability and use

Any indicator combining these two dimensions has an (implicit or explicit) 

óexchange rateô between extinctions and human wellbeing



What should I care about, in terms of preventing extinctions?
These are the concentrations of species that have narrow distributions
Where the MOST IMPORTANT areas are doesnôt change hugely rapidly

IUCN



What should I do, in terms of preventing extinctions?
1. Donôt invest in nature-depleting activities in the visible bits of the map
2. De-intensify activities in, and restore, those places (e.g., STAR metric)

IUCN



Decision-grade data are derived very carefully from very biased raw data
Such work has to be painstaking and uses huge expertise ï so has to be funded
(The collection of raw data needs secure funding too)

www.gbif.org



modified from Cardinale et al. 2012 Nature

Ecosystem

function

(resource capture, 

biomass production, 

decomposition, 

nutrient recycling)

What should I care about, in terms of ecosystem health?

IPBES Global Assessment 2019

Kinds of ecosystem services

ÅHabitat creation and maintenance

Å Pollination and seed dispersal

Å Regulation of air quality

Å Regulation of climate

Å Regulation of ocean acidification

Å Regulation of freshwater quantity & quality

Å Formation and regulation of soils

Å Regulation of hazards and extreme events

Å Regulation harmful organisms & processes

Å Energy

Å Food & feed

Å Materials & assistance

Å Medicinal, biochemical & genetic resources

Å Learning & inspiration

ÅPhysical & psychological experience

Å Supporting identities

Å Maintaining future options

Material goods

Biological diversity
(variation in genes, species, 

functional traits)

Ecosystem

multifunction



NHM

What should I care about, in terms of ecosystem health?

Ecosystem health matters (almost) everywhere people do anything

It can change more dynamically than importance ï time series is very useful



What should I do, in terms of ecosystem health?

1. De-intensify activities in unhealthy systems where people rely on local ecosystem services

2. Divest from businesses that are poor stewards of ecosystem health

3. Invest in actions that are nature-positive

NHM



Defining nature-positive 
B

io
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e
rs
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y

Year

Actions are nature-positive if they improve the expected overall global status 

of biodiversity relative to counterfactuals without them

ÅHas to be the expected value
ÅRequires a model

ÅHas to be global
ÅOr with constraints to stop offshoring 

(i.e., effectively global)

ÅBiodiversity: At least 2 dimensions:
ÅSpecies persistence ï extinction is a 

tragedy

ÅEcosystem health ï we depend on it

ÅHas to be vs counterfactuals
ÅOr organisations have to fix societyôs 

mess, not just their own



Verifying nature-positive: óbottom-upô monitoring with new technologies

Camaretta et al. 2020 New Forests



Verifying nature-positive: óbottom-upô monitoring with new technologies

Miya 2022 Ann Rev Marine Sci



Automated 
Monitoring of 
Insects 
(AMI) system

Long-term monitoring of moths at 
scale

ÅUV/white lighting for attracting moths

ÅHi-res cameras to image moths

ÅAI identifies individuals to species level

UKCEH/Grace Skinner

Verifying nature-positive: óbottom-upô monitoring with new technologies



Combining models and monitoring gives us a ósat-navô for nature

Purvis, in revision, Phil Trans R Soc B

plans plans

Need to monitor drivers as well as biodiversity

Relies on data being available to improve the models



Data platforms (a selection)

GEO BON

IBAT

Bloomberg


