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Climate, Biodiversity, Change, and Us

- Climate change affects: Biodiversity affects:

- Our physical space - Our physical space

- Qur financial and economic health

- Our financial and economic health - Our quality of life

- Our quality of life - THE IMPACTS OF CLIMATE

CHANGE
- BIODIVERSITY

BUT: current climate change models don’t reflect this adequately
» Decisions informed by these models are flawed

What can we do about it?

» Improve biodiversity data

» Increase our modelling suites and tools, e.g. to include qualitative scenarios

» Encourage regulators, policy-makers and decision-takers to require inclusion of blodlverS|ty
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Seven of nine

Source: Azote for Stockholm Resilience Centre, Stockholm University. Based on Sakschewski and Caesar et al. 2025, Richardson et

2009
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al. 2023, Steffen et al. 2015, and Rockstrom et al. 2009

BIOSPHERE
INTEGRITY: STRATOSPHERIC OZONE

DEPLETION

ATMOSPHERIC
AEROSOL

LAND-SYSTEM LOADING

CHANGE

.
Freshwater use
(Blue water)

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

/
/
/ BIOGEOCHEMICAL \
/ FLOWS \

9 boundaries assessed,
6 crossed

ssevs e

BIOSPHERE
INTEGRITY. STRATOSPHERIC OZONE

DEPLETION

ATMOSPHERIC
AEROSOL

LAND-SYSTEM LOADING

CHANGE

i teruse
(Blue water)
- Green
ater

FRESHWATER CHANGE

-
OCEAN
ACIDIFICATION

\
/ BIOGEOCHEMICAL \
FLOWS

9 boundaries assessed,
7 crossed




EXAMPLES OF DECLINES IN NATURE
ECOSYSTEM EXTENT AND CONDITION

Matural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

DRIVERS

INDIRECT DRIVERS

Demographic : : SPECIES EXTINCTION RISK
and ' /

soclociliral Approximately 25 per cent of species are

already threatened with extinction in
most animal and plant groups studied.

Economic -_r
and i : R \ ECOLOGICAL COMMUNITIES

technological Biotic integrity — the abundance of naturally-

present species— has declined by 23 per

o cent on average in terrestrial communities.*
Institutions

and

governance BIOMASS AND SPECIES ABUNDANCE

The global biomass of wild mammals has

: - _ . fallen by 82 per cent.” Indicators of

Conflicts 0 2p vertebrate abundance have declined
1and : ] rapidly since 1970

epidemics Il Land/sea use change

Bl Direct exploitation

M Climate change

Values and behaviours

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

Pollution
B Invasive alien species 729, 72 per cent of indicators developed by
Bl Others indigenous peoples and local communities

show ongoing deterioration of elements
of nature important to them

Source: IPBES 2019




MATERIALS AND ASSISTANCE

NON-MATERIAL

Nature's contribution to people

1 Habitat creation and

=¥ maintenance
\

2 Pollination and dispersal
of seeds and other
propagules

Vi,
N 3 Regulation of air quality
e,
L)

4 Regulation of climate

5 Regulation of ocean
acidification

6 Regulation of freshwater
quantity, location and timing

7 Regulation of freshwater
and coastal water quality

8 Formation, protection and
decontamination of soils
and sediments

9 Regulation of hazards and
extreme events

10 Regulation of detrimental
organisms and biological
processes

11 Energy

12 Food and feed

8. 13 Materials and assistance

14 Medicinal, biochemical
« and genetic resources

16 Physical and psychological
experiences

“1 7 Supporting identities
ﬁ 18 Maintenance of options

50-year global trend

Directional trend
across regions

Selected indicator

» Extent of suitable habitat

* Biodiversity intactness

» Pollinator diversity

* Extent of natural habitat in agricultural
areas

» Retention and prevented emissions of
air pollutants by ecosystems

* Prevented emissions and uptake of
greenhouse gases by ecosystems

» Capacity to sequester carbon by
marine and terrestrial environments

* Ecosystem impact on
air-surface-ground water partitioning

* Extent of ecosystems that filter or add
constituent components to water

* Soil organic carbon

* Ability of ecosystems to absorb and
buffer hazards

» Extent of natural habitat in agricultural
areas

» Diversity of competent hosts of
vector-bome diseases

» Extent of agricultural land—potential
land for bioenergy production

» Extent of forested land

* Extent of agricultural land— potential
land for food and feed production

* Abundance of marine fish stocks

= Extent of agricultural land—potential
land for material production

= Extent of forested land

* Fraction of species locally known and
used medicinally

* Phylogenetic diversity

= Number of people in close proximity to
nature
» Diversity of life from which to leam

* Area of natural and traditional
landscapes and seascapes

» Stability of land use and land cover

* Species’ survival probability

» Phylogenetic diversity

DIRECTIONAL
TREND

Five drivers of nature degradation

The 2019 Global Assessment Report of the
Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES)
concluded that fourteen of Nature’s
contribution of people (NCP) that were
assessed had declined since the 1970s,
while outputs of food and other products had
risen.

Trade-off between increase in food and
materials at the expense of regulating NCPs

Source: IPBES 2019

@ vl stabished
Global trends:
LEVELS OF

CERTAINTY
. Unresolved

Established but incomplete

Across regions: Consistent Variable




Tipping points
& Connectivity

Source: Lenton et al. (2019)

RAISING THE ALARM

Evidence that tipping points are under way has mounted in the past decade.
Domino effects have also been proposed.

&0 0

. Tipping points .

| s,
- Connectivity / N
/ i
o O

A. Amazon rainforest D. Boreal forest H. Permafrost
Frequent droughts Fires and pests Thawing

changing
B. Arctic sea ice I. West Antarctic
Reduction in area F. Coral reefs ice sheet

Large-scale die-offs Ice loss accelerating
C. Atlantic circulation
In slowdown since G. Greenland ice sheet  J. Wilkes Basin,
1950s Ice loss accelerating East Antarctica

Ice loss accelerating



Risk assessment approach

Underlying
Disproportionate
Differential

IMPACTS

Vulnerability
SOCIOECOMOMIC
CLIMATE PROCESSES
Systemlc
Matural Soclosconomic Lﬂmpliﬁed
variability pathways :
Concurrent Risk
Anthropogenic RISK Adaptation and Persistent Aaareaate )  Interdependent
climate change “:T;m'g:z!':'“ Coinciding Hazards Interconnected
A Cumulative ek Emergent
Synchronous
Governance
-:jnteré&ang
\_ EMISSIGNE Exposure

hHEI LAND-USE CHANGE

Frequent
Asynchronous

Source: Adapted from IPCC 2014 and Simpson et al (2021).




Global financial system including banks overseas portfolios (Investment, Risk Premia)

3 GLOBAL GLOBAL STOCKS OF
ECouOmY GROUP HUMAN, NATURAL Global economy (trade and supply chains) and macroeconomic conditions (inc. sovereign bond yields,
AND PRODUCED public debt, inflation rates etc)
RI'E:L‘:?IE-IIE-SLFJ:ND Global geopolitical environment inc.

migration, conflict

LOCAL

Terms of trade: exports and

Climate Change / imports prices and demand
(eg., Incr_ea_se in Built Critical Supply
GHG Emissions) Al aimanie environment Chains
changes in climate _(settlements,
PRODUCED CAPITAL infrastructure)
Critical Services /
(stock oz_’ humgn—maq’e (energy, water, Other
Land / sea CLIMATE EEEEE I c{ud.fngr f uitt Materials transport, Strategic financial
use change Elreilulzn communications) risks institutions
Macroeconomic
Climate: acute Condifions
: L Operational
! Food flation, interest rates, GDP, pe
physical events - Real Economy (mmega;:u“:dﬁ'aﬂ risks
Direct PSegt c:t'al S
ire roduction
exploitation of (ir?ém(;ﬁg
i Land (Soils; i
organisms ECOSYSTEM SERVICES (Sots) Agr?;l:ﬁumr'e financial
Nature: acute (ﬂaﬁﬂescanz:fjwnan Manufacturing etc) capital)
physical events O people,
Energy Credit risks
Consumers
(households):
Sollution BIODIVERSITY/ ) L'f)_ﬁ.‘?t:‘ﬁ?,{)f.fol}',
NATURAL CAPITAL Water sav mg_si demand,
ATEE Availability and cost of
capital (inc. mort it
HUMAN CAPITAL JomHE TR
health, but also
Nature: chronic ms(rfmﬁonsandsoaaf Clean Air LT L LT Asset quality (non-
changes i!'l natural capital) availability performing loans, values,
Invasive alien capital returns, costs, liabilities)
species
Public expenditure
People (inc. I v Damage to assets
Health, labour) (inc. fiscal constraints, (depreciation rates)
subsidies efc)

Source: Ranger et al. (2023)




Nature-related risks are macro-critical

The deterioration of the natural environment in the
UK and around the world could slow economic growth
and lead to major shocks that could result in GDP
being 6% lower than it would have been otherwise by
the 2030s under two scenarios and 12% lower under
an AMR-pandemic scenario

|
iY

|
[8)]

These are greater than the impact on GDP
experienced in the Global Financial Crisis, (-4%-6%
UK GDP), and - for the AMR-pandemic scenario -
greater than the GDP impact of the COVID-19

—— INTERNATIONAL pandemic (-11% UK GDP).

s AMR-PANDEMIC
SCENARIO

DOMESTIC

GDP % Difference from baseline
|
3 ©

3
o

Environmental degradation increases the chance and
=i impacts of an acute climate or health shock, and the
combined effect would have a very material impact
on the economy

Source: Ranger et al. (2024)



Domestic Scenario Gradual (chronic) year-to year environmental

Late 2020s Chronic Acute Shock Window

’ degradation is as detrimental or more so than
B . climate change; nature doubles climate losses
3 Nature-related risks amplify climate risks

Environmental degradation increases the severity
and likelihood of acute shocks related to climate
change

GDP % Difference from Baseline

mDomestic mDomestic with Climate Change (Current Policies)

The compounding impacts of climate and nature
are macro-critical

International (Supply Chain) Scenario

Late 2020s Chronic Acute Shock Window
- Engage with clients and investees

0
B
P
.
"
5
- Seek co-benefits from investments

-8
- EDomestic mDomestic with Climate Change (Current Policies) Source: Ranger et al (2024)
" E c

Implications for Adaptation:

- Adaptation and nature are aligned

- Consider nature-climate feedbacks in risk
assessment and disclosure

- Don’t forget indirect risks!

- Integrate adaptation and nature within transition
plans

GDP % Difference from Baseline




Nature risk: rising to the top

Asset price
collapse

Asset price
collapse

Asset price
collapse

Asset price
collapse

Fiscal crises

Major
systemic
financial

failure

Maijor Fiscal crises
systemic
financial

failure

Water crises

Misinformation
and
disinformation

|

Extreme
weather
events

Retrenchment
from
globalisation

Retrenchment
from
globalisation
(developed)

Retrenchment
from
globalisation
(developed)

Retrenchment
from
globalisation
(developed)

Climate
change

Water supply
crises

Climate
change

Water supply
crises

Rapid and
massive
spread of
infectious
diseases

Extreme
weather
events

Biodiversity
loss and
ecosystem
collapse

Interstate
and civil wars

Slowing

Chinese

economy
(<6%)

Oil and gas
price spike

Oil price
spikes

Geopolitical
conflict

Food
shortage
crises

Chronic fiscal Water crises

imbalances

Weapons
of mass
destruction

State-based
armed
conflict

Ciritical
change
to Earth
systems

Pandemics

Oil and gas
price spike

Chronic
disease

Chronic
disease

Asset price
collapse

Chronic fiscal
imbalances

Diffusion of
weapons
of mass

destruction

Unemployment
and
underemployment

Interstate
conflict with
regional
consequences

Societal
polarisation

Natural
resources
shortages

Oil price
shock

Pandemics

Fiscal crises

B Economic M Environmental M Geopolitical

10

Bl Societal

Fiscalcrises

Extreme
energy puce
volatility

M Technological

Extreme
volatility In
energy and
agriculture

prices

Critical
information
Infrastructure
breakdown

Failure of
climate
change

adaptation

Source: Alvarez et al. (2025) based on World Economic Forum’s Global risk reports

Failure of

climate-

change
adaptation

Cyber
espionage
and welfare

Misinformation
and
disinformation
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Nature-relalod hazard Primary recaphor Eflect (economic,
noneconomic, company |
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Environmental Change Institute
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Thank you

Dr Jimena Alvarez

OXFORD
MARTIN
SCHOOL

@ WWW.ECI.0X.aC.Uk

, @ecioxford
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http://www.eci.ox.ac.uk/
mailto:jimena.alvarez@ouce.ox.ac.uk

Please scan the below QR Code to complete the feedback survey
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