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About this brief

This brief has been developed by the Net Zero Commission (the Commission) to assess the
economic impacts associated with climate change in NSW, drawing on analysis both of the past
and forward-looking projections. Understanding these impacts is central to the Commission’s

role in providing independent, evidence-based advice on climate risks, economic impacts and

the transition to a low emissions and climate-resilient economy. By delivering consolidated,
NSW-specific economic research, this brief supports informed decision-making on reducing
emissions and building resilience across the state, particularly for NSW Parliament, NSW Treasury
and central agencies, Government departments and delivery agencies, industry stakeholders,

and the broader community.

Climate change presents a significant and growing economic risk. Its impacts are already being
felt across communities, industries and public finances in NSW, and are expected to intensify over
time. Effective responses, through reduced greenhouse gas emissions and adapting to climate
change, will lessen adverse impacts. This brief provides a shared evidence base to support policy
development, fiscal planning, and public understanding of climate-related economic risk in NSW.

This brief focuses on the economic impacts of physical climate change -how climatic changes
translate into economic outcomes. It does not assess transition costs, policy responses or new
economic opportunities associated with decarbonisation.

This brief considers both historical and projected economic impacts of climate change in NSW.
While forward projections are essential for planning and risk management, analysis of the past
provides insights regarding impacts already experienced across the state. Together, the historical
and forward-looking perspectives provide a more complete and policy-relevant understanding of
climate-related economic risk.

The analysis supports the Commission’s mandate to provide independent, evidence-based insight
into the economic consequences of climate change and aligns with the guiding principle in the
Climate Change (Net Zero Future) Act 2023 to consider the economic risks of delaying action to
address climate change.
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Climate change is an economic issue

Climate change is increasingly shaping
economic outcomes around the world, with

a growing body of international evidence
demonstrating the link between physical
climate change and rising economic impacts.’
To strengthen understanding of this interaction
in NSW, two complementary analyses were
commissioned from project partners to estimate
the historical and future economic impacts of
climate change for the state. This brief brings
together these analyses to offer the first deep
analysis of the economic impacts of climate
change for NSW.

Climate change is often framed as an
environmental or scientific issue. However, the
effects of a changing climate are ultimately
reflected in the performance of the economy:
shaping living standards, business conditions
and government fiscal capacity. As climate
impacts increase, there is a growing need

to consider climate risk as a fundamental
economic issue.

In NSW, climate impacts and their direct link to
our economy, are increasingly visible. Extreme
weather events, such as the 2019/20 bushfires
and Lismore floods, disrupt production and
damage assets. Extreme heat, such as the 2026
summer heatwaves, affects labour productivity
and health. Variability in rainfall, such as the
2015 drought, affects agriculture and water
systems. These impacts accumulate, influencing
not only short-term outcomes, but the long-term
trajectory of economic growth.

Considering climate risk with an economic lens
is therefore essential. It allows climate impacts
to be understood in terms that directly affect
living standards, including:

e the cost of food and insurance
e productivity and wages
e the cost of maintaining infrastructure

¢ the state’s capacity to fund services
over time.

How climate change affects the economy
Climate change affects the economy through a series of linked processes, connecting physical

hazards to economic outcomes
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1 Seminal economic reviews in the early 2000s demonstrated the value of early action on climate change (2006 Stern Review in the UK, 2008 Garnaut Review in
Australia). Researchers have since sought to quantify approximate costs, with a strong consensus that climate change will drive costs across global economies,
often ranging between 1%-7% GDP (Kahn et al., 2021). A growing body of research suggests modelling approaches may have systemically underestimated these
costs, with increasing analysis identifying the risk of far larger economic impacts across global economies than previously thought (for example, Burke et al., 2026;
Bilal & Kanzig, 2026; Biess et al., 2026; Newman & Noy, 2023; Kompas et al., 2018).
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Climate change is already a material economic risk,
requiring action to reduce the scale of escalating impacts

The Commission presents five key findings about climate-related economic risk in NSW, informed by
historical and forward-looking analyses.

1. Climate change has already imposed material economic costs on NSW
Historical modelling indicates that warming over recent decades has materially reduced the size of
NSW'’s economy relative to a world without climate change. These figures are driven by the cumulative
effect of repeated disruptions and slower growth over time, rather than only discrete shocks. This
research illustrates that the economic impacts of climate change are not a potential, distant risk. The
systemic impacts of climate change are already driving material cost for NSW, requiring prioritisation
and targeted interventions to address the risk.

By 2024, NSW income A
per capita is estimated
approximately

This equates to O\O;)\o

more than

$20,000
18% lower

than it would have been
without past, human-induced
climate change.?

per year per capita,

or an economic loss

of approximately S180 billion
in 2024 alone.

Human-induced climate change is increasing the frequency and intensity of extreme weather
events. Recent events in NSW demonstrate the ways economic impact can be driven by local
extreme weather.

Specific estimates from bespoke studies on recent extreme weather events, separate from the
modelling commissioned for this brief, are provided below. The historical modelling performed
for this project does not identify losses associated with specific events.

Jet % Black Summer %
12 Drought Lismore Events

Bushfires
2017-2019 2019-2020 2019-2025
NSW Gross State Product reduced Estimated $1 billion reduction in Estimated $4 billion reduction in
by up to $10 billion over 2018-2020.3 Shoalhaven LGA Gross Regional Northern Rivers Gross Regional
Driven by lower agricultural output Product in 2020.* Driven by damage Product from 2019-2025.5
and farm incomes, higher water to homes and infrastructure, Driven by damage to housing,
costs, and increased reliance on and disrupted tourism and transport networks, essential
government assistance. regional economies. infrastructure and insurance losses

from 2019 bushfires, 2022 floods and
2025 tropical cyclone.

18% represents the median loss from a model ensemble, see the UNSW ICRR report for details on the wide range of modelled outcomes.
(Wittwer & Waschik, 2021).

(SGS Economics and Planning, 2020).
(DAE, 2025).

o~ wnN
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2. Future economic outcomes diverge significantly under different global
warming trajectories

Forward-looking modelling shows that under a higher warming trajectory broadly consistent with
current global settings (‘current, higher warming trajectory’), the NSW economy is projected to
experience progressively larger impacts on productivity, incomes and cost-of-living.

A lower warming trajectory consistent with global net zero by 2050 (‘desired, lower warming
trajectory’) substantially reduces these economic damages; the NSW economy is estimated to be
S$800 billion cumulatively better off over the next 50 years under this trajectory, when compared to
the higher warming trajectory.®

Modelling two trajectories helps understand how the scale of global climate change impacts NSW’s
future economy

Gross State Product

6

Hypothetical baseline that excludes climate damages

2070
Illustration of scenario framework

Desired, lower warming trajectory
Climate stabilises at well below 2°C above
pre-industrial levels by 2100.

Stronger
@ economy @

Current, higher warming trajectory
Climate stabilises at 2.6°C above pre-industrial
levels by 2100.

oh

Lower climate
impacts

—\ T
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More climate
damage
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m .
| Greater economic
costs e
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Climate impacts will directly affect worker income and the cost of living for NSW households

This is driven by lower productivity and higher infrastructure, food and insurance costs. The scale of these

impacts depends on the scale of warming.

Increased global action

reduces cost of living in NSW

Current, higher warming trajectory
could add around

$ 3 O OO to the annual grocery bhill
y of a 4-person household

by 2070, compared to the baseline.

Under the desired, lower warming trajectory,
this impact would be reduced to around

$2,000.

Shifting from the higher to lower warming
trajectory could save around $1 ,000
on an average NSW household’s

annual grocery bill by 2070.

Increased global action
strengthens incomes in NSW

Current, higher warming trajectory

could cost the average worker around
in lost annual

S 3 y 5 OO income every year

for the next 50 years.

$ Under the desired, lower warming trajectory,
A this impact would be reduced to around
S1,500.
Shifting from the higher to lower warming
trajectory could add around $2,000

to the annual income of an average NSW
worker every year for the next 50 years.

All dollar value results on this page are presented in 2025 dollars, using a 2% discount rate.
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3. Adapting our communities and economy to the changing climate is critical
to reduce economic loss

Stronger economic adaptation reduces losses in

Sensitivity analysis in the output, incomes and affordability
forward-looking modelling shows

that NSW’s ability to adapt to the Investing to adapt across NSW can help limit
impacts of climate change materially damage and maintain productivity

influences the scale of economic loss
faced by NSW.

1ok Building climate-resilient infrastructure

E FE Protecting transport, energy and community assets
------- from disruption J,

Stronger economic adaptation

reduces loss in output, employment © Improving planning and development decisions

and |ncomes Whlle Weaker adaptatlon __g Reducing future exposure to climate risks and
o ) = costly damage

responses significantly amplify J/

the value of identifying and investing Helping businesses and communities respond and
in adaptation action now, to better recover faster

buffer our economy and communities
to the economic impact we are

already experiencing and prepare for T%%

further changes into the future.
INCOMES AFFORDABILITY

economic damage. This demonstrates '@ Strengthening risk management and preparedness

Reduced losses in:

Regional impacts

Projected economic impacts of climate change are uneven across NSW, with regional areas
often facing heightened exposure and vulnerability.

Differences in industry mix, climate exposure and economic structure mean impacts vary
significantly across regions. Modelling indicates that:

Northern NSW
is projected to experience
the largest relative impacts,
reflecting high exposure

to flooding, drought and

bushfire, and reliance Sydney is projected
on climate-sensitive and to face the largest
outdoor industries absolute economic

losses, driven by the
size and complexity

Southern NSW, of its economy and
while relatively less exposed, is the broad exposure of
still projected to face significant service sectors

economic costs, reflecting
economy-wide flow-on effects
and indirect impacts

Across all regions, climate change is projected to reduce economic output and employment
over time, with impacts intensifying under higher warming scenarios. These effects are
expected to compound existing economic pressures and contribute to widening disparities
between regions. Understanding these regional differences is critical for designing targeted
adaptation measures at the local level.
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4. The economic impact of climate change in NSW is driven by both global
and local impacts

Taken together, the historical and forward-looking analyses demonstrate that the economic impacts
of climate change in NSW are not isolated, one-off shocks. Instead, they are cumulative over time,
interconnected across sectors, and strongly influenced by global climate outcomes as they flow
through supply chains and prices. NSW’s deep integration into global markets for food, energy,
manufactured goods, capital and services means that economic exposure to climate change extends
well beyond NSW’s borders.

Climate-related disruptions in other parts of the world affect NSW households and businesses, even when
local conditions are stable. For example, impacts from a cyclone in another part of the world flows through

to NSW households.

Global climate
event

Cyclone
in Asia

Impacts at
global level

o
Supply chain
disruption

Mo

Global price
volatility

6

Higher global
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". ..... : oo,
. .O ... : [
S 1000
ecccoe C——>  ececsccs
Supply p Capital
chains.,.’ flows

Impacts on NSW
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communities

=

Cost of living

:

Economic output
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5. Cumulative climate impacts slow NSW'’s long-term economic growth

The clearest and most visible impacts of climate change arise from locally experienced extreme
weather events, which cause direct physical damage to communities, infrastructure and natural
systems, and require immediate response and recovery funding. However, the economic impacts of
climate change extend well beyond these immediate impacts.

Climate
impacts

¥

()

More frequent and
severe extreme
weather and rising

(2]

Economic
disruptions

A

e

Damage to assets, supply
chains and infrastructure.
Higher operating and

©

Small annual
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[
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and slower economic

4]

Impacts compound
over decades

ol

Small losses
accumulate year
after year, creating a

©

Larger long-term
economic costs

2

Lower economic
output, incomes and
fiscal capacity, higher

temperatures. repair costs. growth each year. compounding effect. cost of living.
Small Much larger
impacts impacts over
today decades
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Addressing climate change as an economic risk

Overall, the analysis demonstrates that climate change is

already, and will continue to, function as a persistent drag

on economic growth in NSW. Lowering global greenhouse

gas emissions will limit climate change impacts and lessen

the drag. Responding to climate risk is a current economic
requirement, rather than a distant or marginal risk. The

economic impacts of climate change compound over time,

worsening depending on the scale of global emissions

reduction and local adaptation. /

While uncertainty remains on the scale of the impacts, the
direction is clear: higher warming leads to larger economic
losses in NSW, whereas adaptation action and reduced
warming levels reduce economic damage.

This demonstrates that continuing to support global ambition
to reduce emissions and scaling up local interventions to build
resilience are directly linked to a stronger economic future for
NSW residents.

What this means for NSW

The estimated climate damages in these studies reinforce the growing body of international
evidence linking physical climate change with reduced economic growth, sitting within the range of
published estimates for global and Australian climate damages. In relation to comparable figures
for NSW, the forward-looking estimates are significantly larger than the previously estimated
2021-22 NSW Intergenerational Report (IGR) impacts. This stems from the inclusion of a wider range
of climate risks, global damage flowing through to NSW exports and investment, and more recent
economic data.

The analysis provides a clearer empirical basis for considering climate change as a key factor
shaping long-term economic resilience, productivity and fiscal capacity in NSW. In particular,
the results:

e add jurisdictional-specific evidence to literature demonstrating the macroeconomic relevance of
global temperature changes

e jllustrate how economic modelling that ignores climate damages risks overstating long-term
economic output

¢ highlight the importance of considering compounding impacts across sectors, regions and time
horizons in fiscal and productivity analysis.
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About the research

The Commission worked with two project partners to deliver this research.

Both studies emphasise uncertainty and include commentary on ranges alongside point forecasts.
Despite certain limitations to the modelling, both approaches show consistent direction and scale
of impacts, with risks skewed towards larger losses if warming exceeds expectations or adaptation

capacity is weaker.

UNSW Institute for Climate Risk
& Response

HISTORICAL ECONOMETRIC ANALYSIS

The ICRR analysis estimates the economic
cost of historical climate change by
comparing observed outcomes with

a counterfactual scenario in which
greenhouse gas-driven radiative forcing
did not occur. Key features include:

e reduced form econometric models
linking historical economic growth rates
to weather outcomes, consistent with
leading peer reviewed literature

e explicit inclusion of global temperature
variables, capturing evidence that
worldwide climate conditions influence
domestic economic performance

e construction of a counterfactual
“without radiative forcing” weather
series by statistically removing the
effect of rising atmospheric CO,
from observed temperature and
precipitation data.

e the model aggregates impacts but does
not identify specific channels, sectors
or events through which climate change
has damaged the economy

e amodel ensemble approach, estimating
several alternative econometric
specifications and using resampling
techniques to assess the robustness
of results and quantify statistical
uncertainty in the estimated impacts.

Deloitte Access Economics

FORWARD LOOKING INTEGRATED
ASSESSMENT MODELLING

Deloitte Access Economics uses its
climate integrated computable general
equilibrium model (D.Climate) to
estimate how physical climate impacts
may affect NSW’s future economic
capacity. Key features include:

e scenario-based analysis of
a high-warming (2.6°C) and
low-warming (well below 2°C) global
trajectories, compared to a baseline
of ‘assumed growth’ that does not
account for climate impacts, designed
to explore alternative futures rather
than forecast outcomes

e explicit modelling of impacts
on labour productivity, capital
depreciation, agricultural output,
tourism and trade

e economy wide interactions that allow
impacts in one sector or region to
propagate through incomes, prices
and investment.

The modelling captures chronic climate
impacts on an average basis and does
not fully represent the increasing
severity or frequency of extreme events.
Results should therefore be interpreted
as conservative estimates of potential
future losses, particularly under higher
warming pathways.
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